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1. | NTRODUCTI ON

As part of the U S. governnent’continuing desire to devel op
econom cally inportant natural energy reserves, the Department of the
Interior recently authorized a |lease sale which will permt industry to
initiate petrol eum exploration operations in the northeast Chukehi Sea.
Schedul ed to commence in February 1985, the “Barrow Arch No. 85" sale wll
open approximately 28 mllion acres of continental shelf to private
devel opment (Fig. I-1). The proposed |ease area is tentatively defined as
north of 68.40N |atitude and south and west of a line that starts at a
point where T1°N |atitude intersects the coastline west of Barrow, then
moves west to 1620W longitude, then north; the western boundary is at
about 169ew longitude at the U S.-U S S R 1867 Convention Line.

O fshore petroleum exploration and production operations pose a w de
array of potential hazards to the well-being of the narine environment.
The coastal waters of the Chukehi Sea are of particular environnental
i nterest because they are an inportant part of the ecosystem supporting
some of northern Alaska's fish, bird and mari ne manmal popul ati ons.
Concern over maintaining the ecological integrity of the Chukchi systemin
the face of inpending commercial operations pronpted the National
Cceanographic and Atnmospheric Administration’s Quter Continental Shelf
Envi ronment al Assessnment Program (NOAA/OCSEAP) to initiate a detailed
investigation of regional resources.

In the fall of 1982 LGL Ecol ogi cal Research Associates. Inc. (LGL)
was awarded a contract to conduct a single year study of the fishes of the
northeast Chukechi Sea. LGL's investigation focused primarily on arctic
fish usage of and ecol ogi cal dependence on Oarine and estuarine
environnents.  The study consisted of ship- and |and-based synoptic fish
surveys at a variety of |ocations along the NE Chukehi Sea coast from
Peard Bay to Point Hope. Data were collected for the nost part during the
open-wat er, summer season and to a l|lesser extent in wnter. Addi ti onal
data regarding jig-fishing surveys near St. Lawence island and Kotzebue
were al so included.
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This report contains the results and interpretation of fish data
gat hered during the 1983 study. It provides an appraisal of fish
comunity structure along the northeast Chukehi Sea ececast and offers an
initial assessnment of fishery vulnerability to upcom ng petrol eum
production operations.

1.1 Rationale and Scope

The 1983 study was designed to exam ne marine and anadromous fish
usage of a variety of habitat types and geographic |ocations in the
nort heast Chukehi Sea and to incorporate these findings into a
conprehensive profile of regional fishery processes. Results further
served as an information base for assessing fish community vulnerability
to the proposed Barrow Arch devel opnent.

Wiile the overall study area enconpassed both nearshore and of fshore
| ocations, a great deal of enphasis was placed on the survey of nearshore
wat ers. This decision stemmed from nunerous studies conducted in the
Beaufort Sea as a result of that regions extensive oil and gas
devel opnment. These investigations have denonstrated nearshore zones to be
an inportant habitat supporting a nunber of arctic fish species (Bendock
1977, Craig and Griffiths 1981, Craig and Haldorson 1981, Furniss 1975,
Griffiths and Gallaway 1982, Griffiths et al. 1983). Nearshore waters
serve as principal mgratory pathways for anadromeous fish such as eiscoes,
char, whitefish and salnon, and as sumrer feeding grounds for both
anadromous and marine species. The nearshore enphasis was further
supported by the fact that the petroleum industry wiil probably be
technol ogically restricted to nearshore areas during the initial phase of
expl oration and devel opnent.

In view of the fact that the Chukehi coastline is long and has a
variety of topological features, the study area was divided into four
major habitat components--Peard Bay, Wainwright |nlet, Kasegaluk Lagoon
and Ledyard Bay (Fig. 1-2). Each locale was presumably characterized by
distinctive patterns of fish usage and provided some measure of geographic
representation. Field investigations conprised three major sanpling
efforts. Under-ice fyke netting and gill netting surveys were conducted
at each of the four locations during 15-28 March 1983. Kasegaluk Lagoon,
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the nost prom nent estuarine system on the Chukehi coast, was chosen as
the site of’ nore intensive sunmer study. Synoptic gill and fyke net
surveys were conducted in the vicinity of the village of Point Lay
primarily during two two-week periods--17 July-4 August and 15 August-1
Septenber. Finally, operations based aboard the NOAA research vessel
Disgoverer enployed gill nets and otter trawls to sanple nearshore and

of fshore waters at Point Lay (Kasegaluk Lagoon). Wainwright Inlet and
Ledyard Bay during the period 27 August to 12 Septenber. Two additiona

otter traw sanples were taken off the west coast of the Lisburne
peni nsul a.

1.2 (bj ectives
Specific objectives of this study were to:

1. Assess the distributions, habitat dependencies, trophic
interactions and life histories of marine and anadromous
fishes occupying the nearshore waters of the northeast
Chukehi Sea during open-water and wi nter periods. Specia
enmphasi s should be placed on subsistence harvested and
trophically inportant nearshore species.

2. Describe geographic areas or behavioral patterns which
appear critical in the feeding, overwintering, Spawning,
rearing and subsistence use of nearshore fish species.

3. Conpare patterns of nearshore habitat use by fish in the
northeast Chukehi Sea with those occurring ian nearshore
regions of the Beaufort Sea, the southern Chukechi Sea and
the northern Bering Sea.

4. Determ ne the vulnerabilities of nearshore fish in the
nort heastern Chukehi Sea to inpacts fromOCS oil and gas
devel oprent .
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2. CURRENT STATE OF KNOALEDGE

The status of information regarding the fishes of the Chukehi Sea has
recently been reviewed by Bowden and Moulton (1981), Morris (1981),
Moulton and Bowden (1981), and Craig and Skvore (1982). Unlike the
Beaufort Sea, whose physical and biological processes have undergone
intensive scrutiny because of petrol eum exploration and devel oprment
activities, the Chukehi Sea has received conparatively little attention.
Most sanpling efforts in this area have been directed toward the nore
southerly waters of Hope Basin ahnd Kotezbue Sound.

Fisheries data between Point Hope and Point Barrow are sparse and
often of a secondary nature. The database for offshore waters is linited
to traw surveys in Ledyard Bay (Alverson and Wilmovsky 1966; Quast 1972,
1974) and near Barrow (Frost et al. 1978). Coastal infornmation consists
of species caught at Wainwright and Point Lay (Craig and Schmdt 1982) and
in a kel p bed at Peard Bay (Mohr et al. 1957). Sinmilarly, information on
anadromous fi shes in rivers flowing into the northern Chukechi Sea is
limted to brief surveys(Hablett 1979. Bendock 1979, Bendock and Burr
1980). Incidental fisheries data are available for the Barrow region
(Murdoch 1884, 1885; Cohen 1954; MacGinitie 1955; Wohlschlag 1956; McPhail
1966) and an under-ice | ocation 400 km northwest of Barrow (Walters 1961).
Addi tional information can be derived from papers describing subsistence
fishing patterns at coastal villages (Wilmovsky 1956, Ivie and Schneider
1979, Schneider and Bennett 1979, Pedersen 1979, Pedersen et al. 1979) and
the feeding habits of seabirds at Cape Lisburne (Schwartz 1966; Springer
and Roseneau 1978, 1979).

Virtually a1l fisheries data available for the northeast Chukchi Sea
have been gathered during the open-water season. The exceptions are
W nter data collected in1959-1960 at a floating ice station |ocated 400
km nort hwest of Barrow (Walters 1961) and an assortment of information
about subsistence fishing, ineluding sonme winter infornation (Mirdoch
1884, 1885; Wilimovsky 1956; Ivie and Schnei der 1979; Schnei der and
Bennett 1979; Craig and Schmidt 1982).

The above-nentioned research has, to date, identified 41 species of
fish from the northeast Chukechi Sea (Morris 1981). The nobst abundant
mari ne species are Arctic ecod, starry flounder, Pacific halibut, saffron
cod, Pacific herring, capelin and sculpin. |nportant anadromcus Species
include pink and chum sal mon, Aretic char, ciscoes, whitefish and snelt.
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3. STODY AREA

The northeast Chukehi Sea coastline extends for 550 km beween POI Nt
Barrow and Point Hope (Fig. 1-2). Fronted in nost places by bluffs and
narrow gravel beaches, this area ferms the |eading edge of a shallow shelf
basin that extends to the East Siberian Sea and down through the Bering
Strait.

Near shore waters of the Chukehi Sea are doni nated by warm waters
transported north from the Bering Sea which form the North Alaska Current
This current runs parallel to the coast in a northeasterly direction and
its influence extends as far as Point Barrow. Under certain
met eorol ogi cal conditions, typically in fall and wnter, mean northeast
flow of the longshore current may exhibit large flow reversals. The
follow ng descriptions were provi ded by Hachmeister (AS|, pers. comnm.) for
the 1983 Chukehi Sea Synthesis Meeting.

“Circulation in the inner shelf of the NE Chukehi, as in the
Beaufort Sea, has been shown to be highly influenced by
met eorol ogi cal forcing. The Chukehi differs fromthe Beaufort,

however, in that it exhibits a relatively high velocity
(approximately 1.0-1.5 kt) nearshore current which in the
summer derives its existence independently of the local w nd
field. Under certain neteorological conditions this current is
observed to reverse fromits mean northeasterly direction and
flow to the southwest. In the summer of 1981 this current was
found to reverse for periods of5-7 days for 35-45 percent of
the open water period (Wlson et al., 1981). In wnter nonths

Coachman and Aagaard (1981) found these reversed flow
conditions 20-40 percent of the time along the Cape Lisbourne
i nner shel f. The current, whether flow ng northeast or
southwest, typically follows the bathymetry at depths greater
than 20 m and possesses a nore w nd-driven onshore-offshore
conponent at depths less than 20 m.®

This wi nd-driven conponent plays an inportant role in governing
near shor e hydrographie conditi ons
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“Measurenents by Wiseman (1974, 1980) have shown that, when
met eor ol ogi cal conditi ons confine the nearshore Warm waters to

the coast, tenperatures may be as high as 130C with salinities
less than 29.0 c/c0 in late July. However, as nmeteorol ogi cal
conditions periodically change and as surface waters are noved
of fshore. water inm the nearshore region is repl aced by deeper
of fshore water and exhibits both reduced tenperatures (< 300
and increased salinities (> 31 o/co). Hachmeister (1983) has
measur ed nearshore (out to approximately 20 km) changes in
tenperature from 6 to 0°C and in salinity from 28 to nore than
31 o/oc in less than two days in response to a shiftfromsSW to
NE winds.”

Peard Bay is located in the northeast sector eof the study area where
t he Chukechi Sea and Beaufort Sea water masses ni X. This Oopen embayment
stretches from Point Barrow to Point Franklin and includes an exposed
coastline as well as Peard Bay proper--a large body of water protected
from direet ocean exposure by Point Franklin. The occurrence of a
longshore. current-induced, anticyeclonic gyre and a kelp conmmunity on a
rocky substrate (Mohr et al. 1957) has caused specul ation that Peard Bay
my be the site of increased biological activity.

Wainwright Inlet is an inland body of brackish water lying at the
mout h of the Kuk River drai nage. It 1s a sumer feeding area and
mgratory pathway for a variety of’ fish species and in winter it supports
an inportant subsistence fishery for boreal snelt.

Kasegaluk Lagoon 1s a prom nent coastal feature and is unparalleled
in size by the smaller lagoons of the Beaufort Sea. It forms one of the
| argest estuarine habitats in Alaska’s North Slope region. Protected by a
continuous chain of offshore barrier islands that extend al ong 180 km of
coastline, lagoon waters receive freshwater discharge from Kukpowpuk,
Kokolik and Utukok rivers, as well as fromtundra creeks and numerous
smal | er rivers. Kasegaluk Lagoon is a shallow water basin typically |ess
than 1 min depth, however, depths eof 2-3 mdo occeur at the northeast end
fromlcy Cape to Pingovarak Pass. Seaward of the barrier islands ocean
depths drop sharply to 2 m within 5-6 mfrom shore and to 8 mwithin 50 m
from shore. Freshwater discharge, selar heating and the w nd-driven
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intrusion of marine water through the dozenor so barrier island inlets
govern |agoon hydrography.

Ledyard Bay represents the southern portion of the study area. Wth
the exception of the Pitmegea River, the |ong, exposed coastline is devoid
of major freshwater drainages. Because of the bay's proximty to the
Bering Strait, local physical processes are strongly influenced by the
warm wat ers of the Noeth Alaska Current. The region's nost prom nent
hydrographic feature is a persistent, clockw se gyre which presunably
contributes to the productivity of the area.

3.1 Annual Cyele

Ice coverin the Chukehi Sea |asts for about seven to eight nonths
each year. The formation of slush ice begins in September in |agoon and
nearshore areas. Landfast ice begins formng in Novenber and slowy
builds seaward. By the end of winter ice cover may extend as far as the
20 m contour where it may reach a thickness of 2 m Shallow nearshore
areas and the entire Rasegaluk Lagoon system freeze to the bottom  Pack
ice noves into the Chukehi in fall and nmay consist of multi-year ice
fieldsup to6 min depth.

The shear zone between |andfast and pack ice is domnated by the
Chukchi polynya. This open water expanse persists throughout the wnter
and stretches from Point Barrow south to beyond Cape Lisb_urne. The
polynya iS Wi der to the southwest because of the warmng influence of the
Bering and SE Chukehi seas. It attains a width ofabout 1 km near Barrow
by the end of winter.

Warmer tenperatures and freshwater runoff in late spring-early sumrer
initiate breakup. During June-July the northeasterly retreat of pack ice
and the nelting of fast ice wi dens the Chukehi polynya. Fragnented fast
ice is driven offshore by SSE w nds but 13 occasionally driven back onto
beaches when w nds blow out ofthe north or west. A landfall of
fragmented sea ice occurred at Point Lay on 21 July and renained for
several days. Schmdt and Craig (in press) reported that Rasegaluk Lagoon
was virtually ice-free fromlate June-late Septenber.
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3.2 Tides

As 1in most places along t he arctic coast variations in sea |evel due
to lunar tides are rather small, typically 10 em or less. Storm surges,
however, can cause considerable fluctuations in nearshore water |evels. A
positive storm surge of 40 cm was recorded by Hunkins (1964) and during
the period 1962-1973. surge anplitudes have ranged from -1.10 to +1.89 m.

4.  METHODOLOGY
4.1 Wnter Program

Land based synoptic surveys were conducted during 15-28 March at
Peard Bay, Peard Bay proper, Wainwright Inlet and Ledyard Bay (Fig. 4-1).
Tabl e 4-1 1ists the geographic coordi nates and sanpling periods for each
site.  The single sanpling day at Peard Bay proper reflects a variety of
mechani cal and |ogistical problens which hanpered the start of the field
program- this station was the first to be established. An attenpt was
made at establishing a sanpling station in Kasegaluk Lagoon near Kukpowruk
Pass, however, the effort proved unsuccessful because the entire water
colum was frozen. Hydrologic data were collected froma point just
seaward of EKukpowruk Pass (Fig. 4-1).  Each field site enployed one fyke
netand one gill net positioned within 100 m ef each other. Hydrographic

data were collected at each site.

4.1.1 Water Quality
Surface water tenperature, surface salinity and surface turbidity

were recorded with each daily check of the sanpling sites. Tenperature
was neasured in the field with in-glass nercury thernometers. Surface
wat er sanples were returned to base canp and anal yzed with a ¥SI=33
Salinity/Conductivity neter (.542.9 ppt above 4.0°C, +1 ppt below4.09C) and
a Hach Model 2100 A Turbidimeter [neasuring in nephelometric turbidity
units (NTO's)]. In addition, vertical profiles of salinity and turbidity
were neasured once at each station. \Water sanples taken with a Van Dorn
bottle were analyzed in the same nethod described above for surface
sanpl es.
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4.1.2 Gill Nets

Monof i | ament gill nets used during the winter Programwere 45.7 m
long by 1.8 m deep. Each net was vertically divided into three equally
si zed panels, with each panel beingof a different mesh size (2.54, 3.81
and 5.08 cm stretched mesh). GIl net sets ranged from 20-26 h in
duration and were positioned just beneath the prevailing ice layer to
sanple the upper 1.8 m of water colum.

4.1.3 Fyke Nets

The under ice fyke net consisted of four w ngs, each 100 ft long by
1.8 m deep, eminating froma common 2 mx 2 mx 2 mcentralized trap. The
wings and trap were constructed of 1.27 cm mesh (stretched) knotless nylon
netting. The common sides of any two adjacent w ngs converged into a 15
cmdiameter circular throat which in turn enptied into the central trap
The entire device was suspended beneath the ice thus sampling the upper
1.8 mof the water colum.

The fyke net was checked every 20-26 h. Because daily catches were
low in nunber all specinmens were retained for preservation in a 10%
formalin solution. Identification, neasurement and life history analyses
were subsequently conducted at LGL's Bryan, Texas |aboratory.

Table 4-1. Geographic coordinates and sanpling periods for the four
winter sites

— Location GeographiC Coordinates Days Sampled

Peard Bay (proper) T0°51 .3'N !
158049.2'W

Peard Bay T70059.1'N 5
158013.2'W

Wainwright TOO45.7'N 3
159956 .5'W

Ledyard Bay 69916.1'N 4
1630°34.2'W
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Figure 4-1.  Sites sanpled during 15-28 March 1983.




4.2 Rotzebue and St. Lawrence |sland

Since winter data are difficult to obtain, sone additiona
information is included in this report regarding winter jig-fishing
catches in the vicinity of St. Lawence Island during February 1983 and
near Ketzbue in Novenber 1978. Although collected outside the prinary

study area defined for the 1983 Chukehi investigation these data were
avai | abl e and serve to enhance our know edge of Chukehi waters.

4.3 Summer Program (Land- based)

Intensive field surveys were conducted in the vicinity of Point Lay,
Al aska, during summer. The sanpling period was primarily divided into two
increments, 17 July=4 August and 15 August-1 Septenber.  Survey efforts
were nost intensive during these periods, however, opportunistic sanples
were occasionally taken during the interim

Figure 4-2 illustrates the sanpling site |ocations. The prograns
original plan called for a fyke net to be in continuous operation at
Station 1 and gill net sanples to be taken at Stations 3, 4 and 5 on a
rotating basis. This scheme worked well during the 15 July-4 August
sanpling period, however, inclement weather during the second sanpling
period forced us to place thefyke net on the lagoon side of the barrier
island. Opportunistic gill net sanples were taken at Stations 6, 7 and 8
at the discretion of the field chief.

Weat her permitting, fyke and gill nets were checked daily. Fish were
identified, enunerated and measured to the nearest 5 mmincrenent (maximum
of 50 per species). Gill netted fish were retained for dietary and life
history anal yses. Sel ected species taken by fyke net were al so preserved
for later exam nation, however, stonach analyses of fyke netted fish was
general |y avoi ded since several species, nost notably seulpin and cod,
apparently feed on trapped fauna

4.3.1 Water Quality

Surface water tenperature, surface salinity and surface turbidity
were nmeasured in conjunction with daily fishing at each sanpling station
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Figure 4-2. Sites sanpled at Point Lay during July-August 1983. A'SO
shown are nearshore Discoverer sanpling stations.
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In all cases, water tenperature was neasured with in-glass nercury
thermoneters (#0.56C). Salinity and turbidity were measured from water
sanpl es collected at each station. Salinity was nmeasured using a ¥SI-33
salinity/conductivity meter (£0.9 ppt above 4.00C, &1 ppt bel ow 4.00C).
Turbidity was nmeasured in nephelometric turbidity units (NTU) using a Hach
Model 2100 A Turbidimeter.

4.3.2 Fyke Nets

Thefyke net used at Station 1 during the 15 July-4 August sanpling
period actually consisted of two single trap nodels placed back to back
(Fig. 4-3). Each single eod end trap consisted of a stainless steel frane
muth (1.2 x 1.2 =) attached to a knotless nylon net (3.7 x 0.9 x 0.9 m
1.27 cm stretched nesh) containing two consecutive 15 x 25 cmthroats.
These traps were positioned on the seaward side of the barrier island at a
depth of approximately 1 m  Two wings (25 cm stretched mesh) were
connected to the frame--one ran diagonally to shore, the other ran
diagonally seaward. Because the bottom dropped off rapidly the distal end
of the seaward wing termnated at a point about 5moffshore. This sharp
drop off was the main reason for using this particular fyke net
configuration.

The shall ow waters of Kasegaluk Lagoon enabled us to use a
conventional "*" configuration fyke net during the 17-31 August sanpling
at Station 2. A single 30 mlead was connected to the center of the main
frame and tweo 10 mleads were attached to either side. The net was set
perpendicul ar to shore so that the trap end wasin about 1.0 m of water.

433G Il Nets

Multipaneled nonofilanent gill nets were enployed during the Point
Lay study. Surface and Bottomnets were 30 mlong by 1.8 m deep and
divided vertically into four equally sized panels of 2.54, 5.08, 7.62 and
10.5 mm stretched nesh.
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Figure 4-3. Fyke net configurations used during the 1983 Poi nt Lay
study; ocean side of barrier islands (A), |agoon side of
barrier islands (B).
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4.4 Surmmer Program ( Shi p- based)

LG conduct ed nearshore and of fshore fishing efforts as part of the
24 August-15 Septenber cruise of the NOAA research vessel -Discoverer.
Gill net sanples were taken at 13 locations, with surface and bottom nets
bei ng sinultaneously depl oyed at each site. Twenty-six locations were
sanpled by otter traw. Ceneral sanpling locations are depicted in
Figure 4-4 and the geographic coordinates of each sanpling site are listed
in Appendix 10-5.

The majority of tows enployed a7.6 m (25 ) gap, sem-balloon otter
trawl operated directly fromthe pRiscoverer. At nearshore |ocations
(Statioens 9, 10, 11,23,25, 26) too shallow (<14 m)for the Discoverer, a
smal | er boat was used to towa 3.7 m(12') gap trawl. Trawl sanples were
wei ghed and fish were separated from other conponents of the sample. Fish
were wei ghed and all specimens were preserved in 10§ formalin. [N cases
where trawl sanples were extremely large (Stations 1, 3, 5, 8, 12,13, 16,
18, 21, 29), subsamples were retained.

Sanpl es were shipped to LGL's Bryan, Texas, office for analyses.
Specimens were identified, enumerated and neasured (to a maxi num of 100
per species). Total weight for each species was recorded for each
sanpling effort. Stomach contents of Arctic cod, the mpst consistently
abundant species taken by otter traw, were analyzed.

4.4.1 Water Quality

The Discoverer’s hydrographie data acquisition system recorded
vertical profiles of tenperature, salinity and conductivity (CTD) at 49
locations including all deep water sanpling sites (Fig. 4-5).

4.4.2 OQter Traws

Deep water tows enployed a T.6 m (25f£t) gap, seni-balloon otter
traml with a 38mstretched mesh body and a 1.3cm stretched nesh cod end
[iner. A1l trawls were 30 nmin in duration with the exceptionof traws 28
and 29 (15 rein). Several of the deep water trawls resulted in extremely
| arge catches. In these instances, subsamples were retained for
subsequent anal yses.
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Figure 4-4. Oter trawl (A) and gill net (B) sites sanpled during
the 25 August-13 September 1983 Discoverer cruise.
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Shallow water tows were made using a 3.7 m (12 ft) gap otter traw
wth a 3.8 stretched nesh boedy and a 1.9 cm stretched mesh liner in the
cod end. Nearshore trawl s lasted for 9- 10 min and theentire sample was
preserved in each case.

443G 11 Nets
All gill nets were of nonofilanent construction nmeasuring 61 m in

length by 7.3 min depth. They were vertically divided into four 15.25 m
panels of 3.8, 6.4, 8.9 and 11.4 cm stretched mesh netting. Al gill net
efforts consisted of both surface and bottom nets. Soak time varied from
13-4%4 hours and all specinmens were retained for preservation in 10%

formalin sol ution.

4.5 Statistical and Analytical Procedures

4.5.1 Adjusted Catch
OQter trawm catches were adjusted to conpensate for subsampling by

dividing the catch (biomass) by the appropriate subsample fraction for
each species at each station.

452Catch Per Unit Effort Conputations
Computation of CPUE for otter traw sanples assumes that the catch at
each station is representative of abundance and diversity at that
| ocation. The conputational formula for each species is given by
CPUE =1 /s
i=1 *

=[S

where Ni is the nunber of fish caught at Station i and A3 ‘he effort at

Station i. Sinmilarly, bionmass per unit effort (BPUE) was cal cul ated by
n
BRUE =1 s 5 /a
n i= 1 1 |

where By is the biomass O fish caught at Station i.
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453 Anal ysis of Variance and Covariance

In the anal ysis of the winter catch of Arctic cod it was noted that
differences detected across stationsin neasures of food availability and
feeding habits (e.g., body weight and stomach content weight) nmay be due
to differences unrel ated to feedi ng habits. For exanple, differences
found in body weight between stations may be due to differences in length.
Anal ysis of eevariance is a set of techniques for the adjustment of main
effects tests and multiple conparison procedures for the effect of
observed conconitant variables.

The first step in the analysis of covariance is a sinple analysis of
variance. The nodel after possible transformation for linearity and

normality is

Yi.‘]= H+ Tj"’iij

where Yy is the 1®% replicate fromthe J® station. At this juncture
irrespective of proceding With the analysis of covariance nultiple

conpari son procedures (Duncan, Scheffe's) may be used.
The nodel for analysis of ecovariance i S given by

T1j = u+ 11 +8 (Xij-i) + Zij

‘here Yij is as above and Xjj is the conconmitant variable.
Before this nodel can be used for testing and estimation, several

assunptions need to be verified. They are

1. The regression between the response variable Y and the
conconitant variable X was necessary, i.e., the slopes of Y
vs X within stations is significantly different from zero.

2. The relationship between Y and X is honopbgeneous between
stations, that 4is the slopes of Y vs X are not
significantly different across all stations.

The testsof these assunptions are given in Hcks (1973). It should be
toted irrespective of whether these assunptions hold, the standard
anal ysis of variance is still valid, though interpretation of observed
differences may no longer elimnate the possible effect of the covariates.
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The final step in the analysis of covariance is the main effects test
and nultiple conparisons procedure on the adjusted nme ans. The neans of
the response variable Y adjusted for the covariate X are

(adjusted) Yy = 135+ § (Xgg-X. .) .

where Yy4 is the mean of the Y's for the JB station, Xij is the mean of
the X's for the jth station, X.. the grand nean of the X's and the

overal | pooled slope of the regression of Yon X Again, details of the
main effects test and nultiple conparisons procedures for the adjusted

means are given in Hcks (1972).

4.5.4 Custer Analysis
In order to conpare and describe the relationships anong stations or

species with respect to the stomach contents of fish, cluster analyses
were performed. This analysis was conpleted on two seperate data sets:

1. Arctic ecod of simlar length collected at 10 otter traw

stations, and
2. Selected species fromgill net catches at Point Lay.

In both analyses the attribute (clustering variable) used was the percent
of total stomach content biomass each observed content taxa constituted.
In the first analysis classifications to be clustered were designated as
stations. In the second, classifications were specified as fish species.
Because of its denonstrated utility in ecology (Beeseh 1977), a Bray-
Curtis nmetric with conplete linkage, clustering algorithm was used. The
Bray-Curtis metric is a particular distance measure for determning the
simlarity of two classifications. The similarity! Sjk of classifications
J and k is gi ven by

25" :
i T i=1Mn (Xi. , xik)
n
;_ (Xij + Xik)
i=1
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“here xij is the value of the clustering variable for the 1tk stomach
content taxa and jth Classification. Dissinilarity Djkr ‘Seal ‘n ‘he
dendrograms, i S given by

Dy = 1-85k .

Compl ete linkage refers to the technique of determning the
simlarity of two classification clusters as a function of their |east
simlar entities (Boesech 1977).

5. RESULTS AND DI SCUSSI ON

This section provides a general summary of field and anal ytical
results for the winter, Point Lay summer, and Discoverer cruise sanpling
efforts. Innmost cases results pertaining to specific species will be
di scussed in the Species Accounts section. Catch and hydrographic data
are tabul ated in the Appendices. Appendix 10.1 contains physical data
(tenmperature, salinity and turbidity) for the winter and Point Lay summer
studies; 10.2 provides |ength-weight neasurenments for cod taken in winter;
10. 3 tabulates fish catch and effort data for the Point Lay sumrer study;
10.4 contains length-frequency data by gear type for dom nant species
taken during the Point Lay summer study; 10.5 shows fish catch and effort
data for the Discoverer cruise; and 10.6 provides |ength-frequency data
for the dom nant species caught during the Discoverer Cruise.

5.1 Winter Study

5.1.1 Water Quality Summary

Vertical profiles of salinity and turbidity are depicted in Figure 5-
1 for Stations 1 (18 March), 2 (18 March), 3(22 March) and 4 (29 March).
Depth related changes in salinity were negligible at Stations 2 and 4,
however, stratification at Station 2 may not have been detected since
total depth in this area exceeded 20 m  Total. depth at Stations 1, 3and
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4were 6m 13 mand 11 m respectively. Bottom salinity in Peard Bay
proper (Station 1) was 3 ppt greater than at the surface. Salinity
decreased linearly with depth at Station 3, falling from25.1 ppt at the
surface to 16.5 ppt at a depth O 10 m This trend at Station 3 may
reflect freshwater influencefrom the nearby Kuk River.

Daily surface salinities remained fairly constant within stations,
rangi ng from 28.1-33.3ppt at Station 2 (18-22 March), 25.1-28.0 at
Station 3 (20-23 March), and 29.7-31.0 ppt at Station 4(24-28 March).

Surface tenperature remai ned between -0.5 and -1.09C regardl ess of
| ocation or date. Turbidity values were |ow, ranging fromO0.5-5.S NTU

(Fig. 5=1).

5.1.2 Catch Summary and Total Abundance

Wnter fyke-netting resulted in the capture of 205 fish--204 Arctic

cod (Boregadus saida) and 1 sculpin (Table 5-1). The |one sculpin was
taken at Station 3 on 22 March.

Gill nets failed to capture any fish during the entire winter
sanpling period even though efforts enconpassed over 270 total hours of
soak time: five days at Station 2, three days at Station 3, and four days
at Station 4. The disparity in Arectie cod catch between gill and fyke
nets, given that both were set in close proximty to and at the same depth
and tine of each other, illustrates gear selectivity. Arctic cod taken by
fyke net ranged from44-99 nm FL and thus nmay have been too small for the
2.5, 38and 5.1 em gill net nesh sizes. Fyke net |eads were not only
constructed of smaller mesh net (1.3 cn) but also acted in a different
capacity--directing fish novenent as opposed to entangling fish. A
simlar occurrence of gear selectivity was reported by Griffiths et al.
(1983). During periods in which their fyke nets were capturing thousands
of Arctic eod, nearby gill nets took only a token nunber. Further, their
tri-paneled gill nets (mnimum nesh size = 1" stretched nesh) failed to
capture cod less than 100 mm FL. Craig and Haldorsen(1981)al so reported

that gill nets were inefficient in capturing small Arctic cod in Sinpson
Lagoon.
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Figure 5-1.  Vertical profiles of salinity and turbidity recorded at

Stations 1 (Peard Bay proper),

2 (Peard Bay),

and 4 (Ledyard Bay) during 15-28 March 1983.
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5.1.3 Kotzebue and St. Lawrence Island
First reported by Craig and Haldorscn (1981) the 33 saffron cod

(Eleginus gracilis) collected were part of a subsistence catch of “tomecod®
Jigged through the ice just offshore fromthe village of Kotzebue,
Sout heast Chukehi Sea, on 15-30 November 1978.

During February 1983, saffron cod were jigged through the ice ata
| ocati on about 1.5 km east of Savoonga, St. Lawrence Island. Arctic cod
were jigged at the nmouth of Pessil River, about 1.5 km southeast of Canp
Iveetok.

A11 collected specimens were analyzed for |ength, weight,
reproductive status, age and stomach content, and results are reported in

the Species Account Section.

Table 5-1. Catch summary for Arctic cod taken by fyke net during 16-28

March, 1983.
Statlon

—Date 1 2. 3. 4
3/16/83 2
3/1 8/83 i8
3/1 9/83 40
3/20/83 28
3/21 /83 58 20
3/22/83 15 4
3/23/83 3
3/1 5/83 5
3/26/83 2
3/27/83 2
3/28/83 7
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5.2 Point Lay Study

5.2.1 Water Quality Summary

Temperature, salinity and turbidity data are presented in Figure 5-2
for Stations 1 and 2. Data collected at these sites offer the best
tenporal profile of |ocal hydrographic conditions because they were the
stations nost consistently monitored during the sanpling period.

Two main warmng trends in ocean water occurred during the first half
of the sanpling program-elevated tenperatures were recorded from 20-23
July and from I-6 August. A similar but reciprocal trend was noted in
salinity. The 20-23 July period was characterized by mild SE winds and
warm air tenperatures. \Warm freshwater discharge fromthe Kokolik and
Kukpowruk rivers would account for observed tenperature and salinity
levels. River influence is evident in the generally lower salinity of
| agoon water as conpared with ocean water. Strong N-NW winds and heavy
seas prevailed before and after the 20-23 July period. The resultant
wi nd-driven influx of cold marine water served to |ower the tenperature
and increase the salinity of coastal ocean water. Both | agoon and ocean
wat er levels were higher at this tine.

The lack of consistent hydrographic data for the ocean station during
the second half of the summer sanpling period nakes conparative analysis
difficult. Lagoon waters generally underwent a steady decrease in
tenperature during the last two weeks in August. This decline may be
attributable, in part. to decreased river discharge and colder air
temperatures. Sharp drops in lagoon salinity and spikes in turbidity
around 12 and 29 August were acconpanied by of fshore and NE wi nds which
tended to churn and lower the |evel of |agoon waters.

522Catch Summary and Total Abundance

Fyke and gill netting efforts resulted in the capture of 17 fish
species totaling 14,437 individuals--13,345 by fyke net and 1092 by gill
net (Table 5-2). Marine species (10) accounted for nearly 99% of the
total fyke net catch with the dom nant species being Arctic cod (39%),
capelin (25%, fourhorn sculpin (20% and Arctic flounder (13%. The most
abundant species taken by gill net weePacific herring (48%), fourhorn
sculpin (183), boreal smelt (17%) and Arctic flounder (9%.
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These data illustrate the size/species selectivity of the different
gear types. Nearly half of the 1092 gill-netted fish were Pacific
herring, yet not a single herring was taken by either fyke net.
Conversely, fyke nets captured 5205 Arctic cod while gill nets took only
12.  Boreal smelt were taken by both gear types; however, while gill nets
caught fish predom nantly in the 200-260 mm | ength range, better than 60%
of those caught by fyke net were less than 130 nmin |ength.

When conpared with nearshore summer surveys conducted in the Beaufort
Sea region, the nost prom nent feature of the 1983 Point Lay catch 1is the
virtual absence of anadremous fish (Table 5-3). Asin the present study,
Beaufort Sea fyke net catches were generally domnated by Arctic cod and
fourhorn sculpin. Excluding these two species, Arctic ecisco, | east ecisco,
Arctic char and broad whitefish accounted for -73%0f the remaining catch
at Sinpson Lagoon in 1978 and nore than 90% of renumining catches at
Si npson Lagoon (1977), Prudhoce Bay (1981) and the Sagavanirktok River
delta (1982). During the latter three studies, Arctic eisco al one
constituted 14.7, 15.0 and 29.1% of total fyke net catche, respectively.
The 28 fyke net days at Point Lay resulted in the capture of three Arctic
char and two | east cisco. Not a single Arctic eiscoorbroad whitefish
wer e taken, however, one Arctic eiseco was caught at Point Lay during
sunmer 1983 (Schmdt and Craig, in press). None of these species were
taken by gill net and together the four species conprised 0.04% of the
1983 Point Lay catch.

5.2.3 Cateh Rate

There is a noticeable simlarity between hydrographic trends and
overal | fyke net catch (Fig. 5-3). Catch per unit effort (cPug) for all
fish increased during sharp transitions in tenperature and salinity. This
simlarity may reflect the effect of sea conditions upon localized fish
distribution. Northerly wnds responsible for |ower tenperatures also
created extrenely rough seas and surf. The site of fyke net Station 1in
the barrier island surf zone woul d nost likely be avoi ded by fish during
harsh weather. Deeper, offshore waters, or Kasegaluk Lagoon, could serve
as havens agai nst these rough surface conditions. Conversel y,
repopul ation ofthe surf corridor during calmer periods (elevated
tenperatures) could account for the observed increases in catch.
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Table 5-2. Point Lay catch summery for July-August, 1983.

Station -
Species Lagoon Fyke Qcean Gill Lagoon Gill
Arctic cod (Boreogadus naisIa) 4o14 119 12 0 5217
Capelin (Mallotus villosus ﬁuf | 16 0 3360
Fourhorn sculpin(Hmﬂnﬁnhilua.QRM) 9 1152 146 56 2845
Arctic flounder (Liopsetta glacialis) 1512 202 25 71 1810
Pacific herring (Clupea harengus pallaai) 457 70 527
Boreal snelt (Qsmerua mordax) 1 133 144 42 320
Saffron cod {Eleginus gracilis) 110 155 3 ! 269
Pink sal non (Qncorhynchus gorbuscha) 5° 1 28 0 34
Great sculpin (Myoxocephalus polyacanthocephalua) 24 1 4 1 30
Longhead dab (Limanda proboscidea) 1 10 1 12
Arctic char ( Salvelinua alpinug) 2 ! 3
Sturgeon poacher (Agonus acipenserinus) 3 0 ?
Least cisco (Coregonus sardinella) 2
Bering cisco {Coregonua laurettae) 1 1 - 2
Pacific sand lance (Ammodytes hexapterus) 1 |
Chum sal non ( Qoncorhynchus keta) ! l
Threespine Sticklebacks (Gasterpsteas asuleatus) 1 |
10,505 2840 659 433 14, 437
Table 5- 3.  Pyke net cateh sumrmary for the six nost abundant fish speeies caught during neershore summer
surveys 1im the Beaufaort Sea. Values arapercent of total cat ch fol | owed parenthetically by catch
per fyke net day.
: Beaufort Sea > —Chukchi Sea
1911 1978 1281 1982 1983
Arctic cod 7.6 (6.5) 77.9 (1607.1) 49.2 (179.8) 27.9 (147.7) 39.0 (183.1 )
Fourhorn sculptn  09.6 (59.1)  17.9 (369.3) 23.7 (86.4) 1.7 (146.9) 19.8 (93.0 )
Arctic oiseco 14.7 (12.5) 0.8 (16.5) 15.0 (54.7) 29.1 (154.4) 0 (0)
Least cisco 2.3 (1.9) 1.2 (24.8) 6.6 (24.0) 2.3 (12.5) <0.01 (0.07)
Arctie Char 3.8 (3.2 0.9 (18.6) 2.3 (8.5) 5.1 (27.8) <0.01 (0.1)
Broad whitefish 0.1 (0.8) 0.2 (3.7 0.9 6.1 56 (29.7) o (g
Qthers 1.9 1.1 2.3 2.3 41.2

‘Crai g and Haldorson 1981.
2Griffiths and Gallaway 1982.
3Grifriths et al. 1963.
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Figure 5-3. Daily catch rate (fish/h) of all fish taken by Point Lay
fyke nets during July-August 1983.

5.2.4 Trophic Conparisons

The stomachs of 141 fish collected at Pt. Lay were exam ned for
content. Five species were represented and with the exception of capelin,
all specinens weretaken by gill net. Detailed lists of stomach contents
are provided in the Species Accounts Section.

Figure 5-4 denotes the presence of particular food items for each
species. Custer analysis revealed several simlarities in feeding
strategy anong species (Fig. 5-5). Pink salnon and boreal snelt both
tended to be pieiverous, with fish accounting for 75 and 65% (of total wet
wei ght content) of their diets, respectively (Tables 6-8 and 6-5).  Fish
and Mysis littoralis together conprised 80% (pink sal mon) and 95% (boreal
smelt).

The diets of capelin (95% and Pacific herring (78%) were domi nated
by Mysis littoralis (Table 6-4). Fourhorn seculpin taken from both the
ocean and |agoon sides of the barrier island fed predom nantly on the
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COINCIDENCE TABLE

STOMACH CONTENTS

SPECIES

Ephemoptera Nynph

Calanoid X X

Calanus glacialis X

Temora Sp

Cyclopoid

Harpacticoid X X —
Euphausiid X X —
Atylus carinatus X
Parathemisto abyssorum X

Anphi pod X x| x x| ¥ X X
Onisimus littoralis X| X X X
Oni si nus glacialis X X
Lysi anassid X X|] X] X X
Gammarus setosus X X| X| X X
Pontoporeia affinis X X] X X
Oedicerotid X X| X X| X
Anonyx sp. X
Gammaracanthus X

Polychaete X X|] X
Unidentified worm X
Cirripede larvae X
Bi val ve X
Saduri a entomen X x| X X X
Mysi d X X| x

Mysid littorals X X| X x| X|] X X
Mysid relicts X] x X X
Neomysis SP. X X| X X

Cumacea X X

Fi sh egg X
Unidentified fish X X X
Fish larvae X X| x X

Arctic cod X X X X X
Fourhorn sculpin X X
Saffron cod X
Flatfish X

N nespine stickl ebacks

Sand |ance X

Decapod sShrinp X
Juvenil e decanod X

Figure

5-4. Food itens consumed by fish taken at Point

Jul y- August 1983,
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Fourhorn Sculpin (Lagoon)

Figure 5-5. Custer analysis dendrogram for six species of fish based on stomach content of specinmens
taken at Point Lay during July-August 1983.




isopod Saduria entomen: lagoon 65%, ocean 81% (Table 6-3). The benthic
nature of Arctic flounder is reflected in the high incidence (48%) of
tubul ar pelychaetes (Table 6=7). A large remaining portion of their diet

was unidentified wornms (35%.
Because invertebrate sanpling was not included in this study the

ecol ogi cal significance of these dietary dissimlarities/simlarities in
ternms of conpetition is unclear. Even if these data were available, it is

likely that different food preferences would be correlated with the
functional design and feeding strategy ef individual species. Any
hypot hesis regarding the trophic stability of the Kasegaluk Lagoon system
woul d require a nore detailed investigation of food availability and its
relation to dietary overlap.

5.3 Discoverer Cruise

5.3.1 Water Quality Summary

Ccean tenperatures ranged from-0.8 to 7.50¢c (Fig. 5-6). Warnest
waters (~260C) occurred southeast of Icy Cape, extending fromthe coast to
as far as 150 km of fshore for surface water and 75 km of fshore for bottom
water. This thermal plune reflects the N-NE fl ow of warmwater fromthe
Bering Sea. Decreasing bottom tenperatures coincided with increased
di stances from shore and greater depth. The interface between the Bering
Sea plume and col der Arctic Ccean water was evidentin a sharp decrease
(~3°9C) in sea surface tenperature approxi mately 150 km of fshore.
Nort heast of Icy Cape, where Chukehi and Beaufort Seawater nasses m X,
nearshore tenperatures were sonewhat cool er (-3-59)-

Salinity was relatively constant throughout the study area, wth
surface and bottom conditions ranging from 28-32ppt(Fig.57). Lowest
salinities were observed in nearshore areas near the mouths of nmajor river
drai nages.

Vertical profiles of tenperature and salinity were honbgeneous at
nost of the nearshore staticns (2, 4, 6, 12-16, 19-22, 36-47) where depths
were less than 25 m Deep water stations (>25 nm were characterized by
distinct thermoclines and haloelines of varying duration and depth.
Subsurface extensions of the warm Bering Sea plume into the colder Arctic

Ccean water mass were observed at Stations 23, 25, 26, 28, 29 and 32 (Fig.
5-8) .
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Figure 5-6. Surface (A) and bottom (B) tenperatures recorded during
the 25 August-13 Septenmber 1983 Di scoverer cruise.
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Figure 5-7. Surface (A) and bottom (B) salinities recorded during the
25 August-13 Septenber 1983 Discoverer cruise.
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5.3.2 Catch Summary and Total Abundance

Oter tram and gill-netting efforts caught a total of 7849fi sh
representing Sorders 12families and 31 species (Table 5-4). Adjusted
otter traw catch at deep water stations (>14 m 25 ft traw) was
domi nated by Aretic staghorn sculpin (52%, Arctic cod (219, shorthorn
sculpin (8%), hamecon (7% and saffron cod (5% (Table 5-5). Together,
these five species accounted for 93% of adjusted catch biomass; Arctic
cod, 54%; Arctic staghorn seculpin, 24% shorthorn seulpin, 7% saffron
cod, 6% and hameecon, 2% In ternms of percent average CPUE and percent
average bionmass per unit effort (BPUE) there is a change in the
proportions of the two dom nant species. Arctic staghorn sculpin
increased from 52% to 55% of catch and from 24% to 29% of biomass while
Arctic cod decreased from 21%to 17% of catch and 54%to 42$ of bionass.
This shift occurs because traw s focus was made in areas where Arctic cod
were nore abundant.

Conparisons of adjusted catch for nearshore stations (<14 mdepth, 12
ft traw) showed Arctic staghorn sculpin to be nunerically dom nant (51%
foll owed by shorthorn sculpin (19%, hamecon (14%, saffron cod (6% and
Arctic cod (3% (Table 5-6). These five species conprised 96% of total
bi omass with 62% attributable to Arctic staghorn sculpin alone. Only a
slight shift was noted in catch conposition when viewed in terms of
percent average CPUE and percent average BPUE.

Nine species totalling 102 fish were taken by gill nets of which
Pacific herring and boreal snelt accounted for 46 and 33 speci nens,

respectively.
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Table 5-4. Species caught during the 1983 Diacoverer cruise.

CLUPEIFORMES

Clupeidae
Paci fi C herring - Clupea harangus pallasi

SALMONIFORMES

Salmonidae
Arctic char - Salvelipus alpinus
Osmeridae

Boreal smelt = (smerus mordax
GADIFORMES

Cadidae
Arctic eod - IBoreogadus 3aida
Saffron cod - Eleginus gracilis
Walleye pellock - Iheragra chalccgeamma
Zoarcidae
Fish doctor - Cymnelis yiridis
- Gymnelis hemifascratus
Polar eelpout - Lycodes polaris
Arctic eelpout - L. reticulatus
Archer eelpout - L. sagittarius
Saddl ed eel pout - L. muscosus

PERCIFORMES

Stichaeidae
Fourline snakeblenny - IFumesogrammus praccisus
Sl ender eelblenny - Lumpenus fabrdcii
ArcticC shanny - Stichaeus punctatus

Ammodytidae

Sandlance - Ammodytes hexapterus
Hexogrammidae

Whitespotted greenling - Hexogrammos stellerd
Cottidae

Hamecon - Artediellus scaber
Spatulate sculpin - Icelus spatula
Ant | ered sculpin - Enophrys diceraus
Arctic staghorn sculpin - Gymnocanthus tricuspis
Fourhorn sculpin - Myoxocephalus gquadricornis
Shorthorn seulpin - M. scorpius
Eyeshade sculpin - Nautichthys pribiloviua
Ribbed sculpin - Iriglops pingeli
Agonidae
St urgeon seapoacher ~ Agonus acipenserinus
Arctic alligatorfish - Asidophoroides airiki
Cyclopteridae
Snailfish - Liparis spp.

PLEURINECTIFORMES

Pleuronectidae
Alaska plaice - Pleuronenctes guadrituberculatus
Arctic flounder - Licpsetta glacialis
Yellowfin SOl € - lLimanda aspera
Longhead dab - Limanda proboscidea

167



Table 5-5 Catch summery for deep water (tém) Stations sampled by 25*ottertrawl during the 1983
Di scoverer cruise.

Adjusted AdJjuated Average Average Percent Per cent
Species Latch  Bilomass . _CRUE = _BRUE = Average CPUE Average BPUE
Arctic staghornsculpin 10699 186873  250.976  us47 .25 55 29
Arctic cod 4339 424547 76.634 6421.20 17 42
Shorthorn sculpin 1608 51%88 39.100 1386.28 9 9
Hamecon 1372 17698 33.169 470. 64 7 3
saffron cod 1054 50587 19.834 1375.90 4
Sl ender eelblenny 570 12353 8.724  193.78 2 1
Ribbed seculpin 366 6986 7.067 146 .92 2 .
Sand lance 106 1584 2,253 35.46 . .
Snailfish 101 1734 2.188 42.26 . .
St ur geon seapoacher 88 451 1.943 9.50 . *
Antlered seulpin 80 11600 2.718  394.14 ] 3
Walleye pollock 68 9349 2.194  308.16 2
Yellowrin sol e 66 929 1.275 15.76 .
Arctic shanny 64 954 2. 050 31.74 4' L]
Fi sh dector 37 298 .988 8.24 s
Saddled eelpout 33 1104 . 762 30. 74 . *
Arctic alligatorfish 28 156 «TH7 4. 86 . .
Eyeshade sculpin 8 %g . 140 .29 # .
Arctic eelpout 8 . . 226 ‘l%.hg L] L]
Whitespottad greenling 5 72 . 152 .3 : .
Spatulate sculpin 4 .078 .08 .
Fourline snakeblenny 4 70 . 140 2. 45 ® .
Pacific herring 4 14810 .123 43. 40 .
Gymnelis hemifasciatus 3 33 .041 45 e .
Pol ar eelpout 3 78 .024 .53 . s
Archer eelpout l 3 . 008 .02 . .
Arctic flounder i 32 . 008 .26 e ®
Boreal smelt 1 111 .016 1.80 ]

* <13

Table 5-6. Catch sunmary for shallow water&l4m) stations sanpled by 12' otter traw during the 1983
Di scoverer_ cruise.

Adjusted Adjusted Average Average Percent Parcent
sSnecies Latch Bilomass ~CRUE. . _BPUE Average CPUF Average BPUE
Arctic staghorn sculpin 307 9647 98.151 4137.83 55 70
Shorthorn aseulpin 115 2338 29. 328 563.90 16 10
Hamecon 85 1512 17.554 258.43 10 Y4
Saffron cod 36 557 7.120 118.79 L] 2
Arctic cod 19 734 9.687 319.35 5 5
Saailfish 15 573 9.442 512.81 5 7
Yellowfin SOl e 8 88 1.997 15. 28 | ®
Fourhornr sculpin 4 42 3.333 35.00 2 .
Ribbed sculpin I 42 . 946 11.06 . .
Sl ender eelblenny 3 47 . 349 5.33 . .
Sturgeon seapoacher 2 10 . 548 2.74 . .
trcetic ailigatorfish | | .123 12 . .

€ < 13
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6. SPECI ES ACCOUNTS

This section discusses the results for individual species. Wile
enphasi s is plaeced on the nore abundant species taken during the 1983
Chukehi study, brief summaries of data collected for |ess abundant species
are al so provided.

6.1 Arctic Cod ( Bereogadus saida)

The Arctic cod has a eircumpolar distribution extending south to the
northern Bering Sea (Pereyraet al. 1977, Lowy and Frost 1981). Arctic
cod are reported to be one of the nost common and abundant species in
Arctic waters (Alverson and Wilimovsky 1966, Quast 1974, Lowy and Frost
1981) and are known to enter nearshore areas in the Beaufort Sea (Craig
and Halderson 1981, Griffiths and Gallaway 1982. Griffiths et al. 1983).

Arctic cod was one of the nobst omipresent and abundant species
caught throughout the course of the 1983 Chukehi investigation. With the
exception of a single ecottid, they were the only species taken during the
W nter program the nost abundant species collected at Pt. Lay during
sumrer, and the second npst abundant species collected by otter trawing
fromthe Diseoverer. They constituted 36% of total catch at Peint Lay and
21% of adjusted otter traw catch (all stations conbined).

Fyke net catch rate of Arctic cod was highly variable at Pt. Lay with
spikes in CPUE coinciding with sharp changes in local hydrography: the 19
July surge preceded a 5.50C rise in tenperature and a 6 ppt decrease in
salinity recorded on 20 July; a 4.59C rise in temperature and a 8 PPt drop
in salinity acconpanied the 2 August pulse in CPUE and a 22 ppt decrease
in salinity occurred simultaneously with the 25 August surge (Fig. 6-1).
Griffiths et al. (1983) reported simlar pulses of Arctic cod near the
Sagavanirktok River delta, however, they were always associated with
salinity increases., The nearshore abundance of Arctic cod is apparently
linked with nydrographic characteristics and/or novenents in water nass.

6.1.1 Si ze

Arctic cod taken during the winter survey ranged in size from 45-100
mmfork length (FL) with a cunul ative |ength-frequency distribution
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Figure 6-1. Daily catch rate (fish/h) of Arctic cod taken by Point Lay
fyke nets during July-August 1983.
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monomedal at 65-69 nm (Fig.6-2). Length was not significantly (P<0.05)
different anmong Stations 2, 3 and 4 (ANOVA). Results from Station 1 were
not used in any analyses because of the small sanple size (N=2).

Poi nt Lay fyke nets took cod ranging from 40-265mm FL (Fig. 6-3).
The 18-27 July catch was dominated by small cod (~55=120 nm ‘L) whose
| engt h-frequency distribution had a nodal peak at 75 nm The presence of
| arger fish was more evident during the 28 July-% August and 19-31 August
periods, however, in both cases snaller individuals were still nost
abundant. The |atter sanpling period was marked by a distinctive node at
about 95-110 mm

Oter-traw ed cod ranged from 30-205 nm FL, however, the majority of
fish were less than 120 mm (Fig. 6-4). Data fromcertain stations (3, 4,
5 and 6) suggested the presence of a smaller size cohort near 45 nm Most
| arge specimens were taken at depths greater than 40 m (Stations 4, 5, 20
and 27) and at Station 13 (20 n).

Lowy and Frost (1981) found Iength-frequency distributions for cod
taken in the Beaufort and Chukehi seas during August-September simlar to
that fer our otter-traw ed fish. Their age anal yses placed 1+ Arctic cod
at 71 mmwith a length-frequency node at 70-85 mm One year old cod from
Simpson Lagoon averaged 84mm (Craig and Haldorsen 1981). If we assune
our 85 nmcohort to be 1+ fish and further assune a preceding year growh
increment of 34 nm (Lowy and Frost 1981) then the 45 nm cohort observed
at Stations 3-6 nay well contain young-of-the-year spawned in wnter 1982-
83. These fish nmay be expected to be in the vicinity of 65 nm (w nter
data) by March.

6.1.2 Dietary Anal yses

6.1.2.1 Minter Study. A total of 73 Arctic cod stomachs were
exam ned. A marked difference in stomach content weight (wet) was noted
for fish taken at the three |locations. Mean stomach content weight
expressed as a percent of stomachless body weight increased as station
| ocations nmoved sout hwest; 0.7%at Station 2, 2.2%at Station 3 and 5.0%
at Station 4 (Table 6-1). Both ANOVA (subsequent to PROBIT
transformation) and Scheffe's test anal yses showed the difference to be
significant (P<0.05) between stations. Regression of stomach content
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Figure 6-2. Length-frequency distributions for Arctic cod taken during

15-28 March 1983.
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wei ght agai nst stomachless body weight al so reveal ed a significant
(P< 0.01) linear relationship within each station (Fig. 6-5). A test for
hormogenei ty of slopes confirmed significant (P<0.05) differences in |inear
rel ati onships between stations. Wthin the tenmporal limts of our
sanpling regime, Arctic cod taken at Ledyard Bay had consuned
significantly nore biomass per unit body weight than fish taken at
Wainwright while cod fromthe Wainwright site had, in turn, consuned nore
bi omass than Peard Bay fish.

Table 6-1. Wet wei ght of stomach contents expressed as a percent of
stomachless body weight for Arctic cod taken at Peard Bay
(Station |), Wainwright (Station 2) and Ledyard Bay (Station

3) .

Station N Mean S.D,
l 33 0.67 0.72

2 26 2% 22 1.65

3 16 4,96 2.35

To determine if the apparent difference in feeding intensity between
| ocations was indicative of some |onger term characteristic, |ength-weight
relationships were analyzed for the three groups. Regressions of natural
| og (Ln) stomachless body wei ght versus Ln fork |ength showed significant
(P<0.01) linear relationships within stations (Fig. 6-6). Analysis of
cevariance was perforned on body weight using the ecovariate | ength, and
the adj ust ed mean wei ght was found to be significantly (P<0.05) different
between Stations 2 and 4 and between Stations 3 and 4 There was no
significant (p<0.05) difference between Stations 2 and 3. Thus, fish in
the northern part of the study area had achieved significantly |ess weight
per unit length than fish of the same length from the southern part of the
study area.

I dentification of stomach contents for Arctic cod taken at Peard Bay
was difficult due to the highly digested state of the relatively few
organi sms present. O the 33 stonmachs exam ned, 21% (7) were enpty and
57% (19) had £0.01 g of wet weight content. Taxonomic i dentification was
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Figure 6-5. Regression plots of stomach content wet weight versus
stomachless body weight for Arctic cod caught during the
15-28 March 1983 winter study.
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generally based om the presence of organism parts. This did enable a
broad- based classification of major food groups in terms of occurrence,
but did not permt a breakdown into biomass content.

In ternms of percent occurrence, copepeds Were identified as the
principle food item. They were present in 100§ of the stonachs taken from
Wainwright (N=24#) and Ledyard Bay (N=16), but there was only a 57% (N=19)
occurrence in Peard Bay fish. Mysids were present in 38, 25 and 18% of
the fish from Peard Bay, Wainwright and Ledyard Bay, respectively.
Amphipeds occurred less than 10% of the time at Wainwright and Peard Bay,
but did occur nore frequently (38% at Ledyard Bay.

Taxonomic cl assification of food itens was nore detailed for Arctic
cod taken from Ledyard Bay. The planktonic/pelagic copepod, Calanus
glacialis was by far the nost prom nent prey, constituting 85% of wet
wei ght conposition. The remaining biomass content was evenly divided

bet ween gammarid amphipods and mysids.

6.1.2.2 Discoverer Cruise. The stomachs of 1% Arctic cod taken at
10 different otter trawl stations were examined for content. In order to
elimnate fish size as a dietary factor all analyzed specinmens were 80-95
mm FL.

Food items varied considerably between stations (Table 6-2, Fig. 6=
7). Benthic amphipods (Dyopedes sp,, Ampelisca macrocephala) and cumacea
(Riastylus rathkei) were dominant at Stations 3 (9+10) and 13 while
pelagie/planktonic forns like decaped | arvae, copepoeds (Calanus glacialis,
Acartia longiremis) and the amphipod ARherusa glacialis were nost
prevalent at Stations 5, 20, 21 and 27. Both benthic and
pelagic/planktonic fauna were observed at Stations 6, 7 and 18.

Arctic cod appear extrenely adept at exploiting a variety of food
sources and trophic niches. As pointed out by Lowy and Frost (1981),
this trophic adaptatiliby may contribute to their overwhel ming success in

arctic nmarine waters.

6.1.3 St. Lawence Island

Twenty Arctic cod taken off the nouth of the Fossil River ranged in
size from 146-214 am. All were males of uncertain reproductive status--at
| east several were considered to be immature fish based on a testes weight
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6.7

Table 6-2. Stomach contents of Arctic cod (80-95 mm FL) taken by otter trawl during the 1983 Discoverer cruise.
Values are percent total wet weight content followed parenthetically by the number of occurrences.
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Figure 6-7. Custer analysis dendrogramfor 10 otter traw stations
based on stomach content of 80-95 mm FL Arctic cod.
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of less than 0.1 g, while others appeared spawned out. The Aretie cod had
little food (average 0.2 g) in their stomachs and of identifiable items,
copepods ( 473), decapeds (45% and amphipeds (7%) were nost preval ent.

6.2 Fourhorn Sculpin (Myoxocephalus gquadricornis)

The fourhorn sculpin i S a ecircumpolar nmarine spawner that is
extremely tol erant of low salinities (Percy 1975. Kendall et al. 1975).
They typieally overwinter in deep, offshore waters and mgrate into
nearshore, bracki sh areas during sunmer to feed. OverWntering may al so
oceur in the deltas of large river systens (Kogl and Schell 1974, Craig
and Haldorson 1981).

In the nearshore waters of the Alaskan and Canadi an Beaufort Sea, the
fourhorn sculpin is one of the nost abundant species (Griffiths et al.
1975. Kendal | et al. 1975, Griffiths et al, 1977, Bendock 1979, Craig and
Haldorson 1981, Griffiths and Gallaway 1982, Griffiths et al. 1983). This
was also the case in lagoon and nearshore waters in the vicinity of Point
Lay. This speeies ranked third in nunerical dom nance, being exceeded
only by Arctic cod and capelin.

The average daily catch rates of fourhorn seulpin taken by fyke net
are shown in Figure6-8. Daily catch varied narkedly throughout the
season with sharp spikes in CPUE occurring on 19-23 July, 3 August, 20
August and 27-28 August. This trend again corresponds with the water
quality differences described in the Catch Summary, Secticn 5,3.2, The
tendency for fourhorn sculpin to prefer nearshore areas during summer is
evi denced by conparing the Point Lay and Discoverer catch data. While
nearly 20% (2845 fish) of the Point Lay catch consisted of fourhorn
seulpin, this species accounted foronly 4of 7747 total fish taken by
otter trawl in offshore waters. The four individuals were caught 1.6 km
off Point Lay at Station 10. A1l 10 fourhorn seulpin caught by Discoverer
gill nets came from Station 7 located 1.6 km off Wainwright.

6.2.1 Size

Sculpin taken at Point Lay ranged in tetal length from 35-275 nm
A11 of the 202 fish taken by gill net exceeded 8 mmin length (Fig. 6-9),
while fyke nets took fish ranging in size from 35=265 nm (Fig. 6-10). The
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Figure 6-8. Daily catch rate (figh/h) of fourhorn sculpin taken by
Point Lay fyke nets during July-August 1983.
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Figure 6-9. Length-frequency distribution of fourhorn sculpin taken sy
Point Lay gill nets during July-August 1983.
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most dramatic presence of a dominant Size cohort 1s in the 18=23 July
ocean fyke net data. Better than 78% of the 591seulpin neasured were 40-
80 mm in total length with a distinct modal peak at 606 nm This group
probably represents a one-year-old age class (Craig and Haldorson 1981).
From 24 July-4% August there was a nore uniformrepresentation of all

Si zes.
The | ength-frequency distribution of fourhorn sculpin takenby the

| agoon fyke from 20-26 August was bimodal at 90 and 135 mm  Again,
assumng simlar age-length relationships deseribed by Craig and Haldorson
(1981) for Beaufort Sea sculpin, these two size cohorts should denote two
and three year old fish. The one year old size class again dom nates
during the season’s last four days (28-31 July). The reason for this
smal | er cohorts absence from 20-26 August is unclear.

The | engt h-wei ght regression for fourhorn sculpin taken at Point Lay

Was .

Log Weight (g) = -6.4+3.6 Log Length (mm); r2=0.99, N=17
or Ln Weight (g) = 14.7+43.6 Ln Length (m)

This is simlar to the relationship reported for fourhern sculpin taken at
Si mpson Lagoon {Craig and Haldorson 1981).

6.2.2 Reproductive Status
Only 16 specinens were exam ned; 12 of which were females and 4 were

males. Conad wei ght as percent body weight averaged 5.1% (range: 3.8-
10.0%, SD=2.2) for females and 7.1$ (range: 4.1-9.0% Sb=2.8) for nales

6.2.3 Food Habits
In terns of percent total wet weight content, fourhorn sculpin (N=31,

115-275 mm TL) fed primarily on the isopod Saduria entomen (65-73%, fish
(17-21% and amphipods (2-4%) (Table 6-3). Empty stomachs occurred 21% of
the time. Dietary preference was simlar for fish taken on both the
| agoon and ocean side of the barrier island. These three food groups were
also found in sculpin taken from the Beaufort Sea (Percy 1975; Kendall et
al. 1975; Griffiths et al. 19?7'5, 1977, Craig and Halderscn 1981),
however’, iscpeds and amphipods were the two preval ent prey. The dom nance
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Table 6-3. Food itens of fourhorn sculpin (115-275 nm TL) taken by giil

net at Point Lay from 3-29 August, 1983.

Val ues are percent

wet weight conposition followed parenthetically by nunber of

occurrences.

Lagoon Ccean

Food Item N =13 N=17
Pl ant L))
Pebble 1 (D) e (3
Uni denti fied (1) 6(’73
Ephemoptera nynph . (1)
Cirripede larvae o (1)
Bi val ve . (1)
Decapod shrinp 4(4)
Polychaete o (3)
Saduriaz entomon 81 (9) 65 (17)
Uni dentified amphipod . (D ®(2)
Onisimus glacialis . (1) -
Onisimus littoralis 2 (9)
Lysianassid . (1) ® (1)
Gammar us setosus LN E)) i(C )
Pontoporeia affinis «(2)

Total Amphipods sy 4 1wy
Mysis littoralis . (5) (1)
Mysis relicta * (2) -

Total Mysids 2 (6) 21
Unidentified fish 6 (3) 8(3)
Four horn sculpin «(2) -
Arctic cod 9 (3) 13 ( 6)
Saffron cod o (1)

Total Fish 15 (1) 21 (10)
1%,
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of Saduria entomon in summer iS contrary to results reported byCraigand
Haldorson (?7981). Their Study showed amphipods (49% to be the dom nant
food item followed by isopods (6%), mysids (6% and fish (3%.
Interestingly, isopeds became the major food source during wnter (1977-

1978:60%, 1978~1979:78%) at Si npson Lagoon.
6.3 Capelin (Mallotus villosus)

The capelin is a narine osmerid With a Pacific distribution
throughout Alaska and arctic A aska (Hart 1973). Spawning takes place in
shal | ow, nearshore areas.

Al t hough capelin was the second nost abundant species collected
during the Point Lay summer study, all but 2 of 3360 specinens were taken
within a three-day period from 1=3 August (Fig. 6-11). No capelin were
taken by otter traw orgill net during the Discoverer cruise.

Capelin ranged in size from 110-155 nm FL with a single node at 130
mm(Fig. 6-12). These fish were slightly larger than capelin caught in
Si mpson Lagoon in 1979 (Craig and Haldorsen 1981).

6.3.1 Reproductive Status

The capelin taken during 1-3 August were apparently part of a
spawni ng popul ation. Egg sizes of ripeor nearly ripe fenales averaged
0.8 ma nm (range: 0.7=1 mm, N=29) and ovaries of non-spawned individuals
averaged 193 (range: 10-25% SD3.6, N=21) of total body weight. A nunber
of spawned out individuals were alse taken. Spawni ng may have been
restricted to the seaward shoreline of the barrier island at Point Lay
since no capelin were taken in the lagoon itself (Schmidt and Craig, in
press).  Paulke (1983) reported that this species spawns earlier (April to
July) at various locations in the Bering Sea. In southern British
Col unbi a, capelin spawn in |ate Septenmber or early Cctober (Hart 1973)

6.3.2 Age and Maturity

Capelin nature at an earner age than alnmost any other fish species
in the Arctic. The spawni ng popul ation at Point Lay consisted almost
entirely {94%) of Age 2 fish (otolith based age), with the remaining 6%
being Age 3. 4ll but one male and one female were mature.  Paulke (1983)
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found that although both age classes spawned inthe Bering Sea, three-

year-olds were nobst prevalent.
Males were generally about 10 mm | onger than females, a fact also

noted by Paulke (1983). At Age 2, females averaged 123. | mm FL (range:
108- 738 mm, SD=6.9, N=36) conpared to 134.7 mm for males (range: 127-143
mm SD=6.1, N=1 O). The only Age 3 fish in the collection were a 133 m”m
femal e and two males, 147 and 152 nm FL.

The |ength-weight regression for a sanple of capelin from Point Lay

was !

Log Wight (g) = -7.2+3.9 Log Length (mm); r2=0.82, N=61
or Ln Weight (g) = -16.7+3.9 Ln Length (mm)

6.3.3 Food Habits
Capelin were the nost selective feeders of any of the fish exam ned.

Wil e 60% of the 52 stomachs checked wereempty, the remining 14
contained only one identifiable prey. Mysis littoralis occurred in all 14
stomachs and accounted for ~935% of total wet weight content. It should be
noted that the capelin exam ned were taken from fyke net catches and data
could reflect unnatural feeding circunstances. Fourhorn sculpin and
Arctic cod, for exanple, feed on fauna which becones trapped in fyke nets.

6.4 Saffron Cod (Eleginus navaga)

Saffron cod are marine fish which generally inhabit nearshore areas
and often enter rivers (Mrrow 1980). They spawn annually in nearshore
waters during winter. While their distribution is generally limted to
the northern Pacific Qcean, Bering and Chukehi seas, small nunbers are
present in the Canadian and Al askan Beaufort Sea (Percy 1975. Kendall et
al. 1975, Bendock 1977, Craig and Haldorson 1981, Griffiths and Gallaway
1982. Griffiths et al. 1983).

The 269 saffron cod taken at Point Lay constituted |ess than 2% of
the total catch. Taken primarily (99% by fyke net, the catch during the
18 July=-% August sanmpling period was essentially limted to026 July, 1
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August and 3 August (Fig. 6-1 3). A nore consistent daily catch was noted
during the latter half eof August.

Lengt h-frequency distributions differed between the twe sunmer
sanpling periods at Peint Lay (Fig. 6-14). From 18 July-4 August the
di stribute.onwas menomedal at 90 mmwi th a size range of 80-125 nmm FL.
The distribution was hi-modal during 19-31 August w th approxi mate nodes
at 70-75 mmand 120 nm  Fish fromthe smaller size cohort were taken
primarily on 28 and 31 August.

Otolith aging was not perforned on saffron cod caught during this
study; however, determ nations made by Craig and Haldorson (1981) for
speci nens taken in Sinpson Lagoon indicated a length range of 79-192 am
for Age 1 fish and 145-242 nm for Age 2 fish. They concluded that the
growth rate of these fish were generally simlar to that reported for
young saffron cod inSiberia (Andriyashev 1954). Wile growth rates for a
particul ar species may be expected to vary with geographic location, it is
likely that the 45-75 nm size cohort which appeared in Point Lay on 28 and
31 August represents young-of-the-year fOr this w nter spawning species.

The length-weight regression for a sanple of saffron cod taken from
Poi nt Lay was:

Log Wight (g) = =5.3+3.1 Log Length (mm); r2=0.99, N=16
or Ln Weight (g) = -12.1+3.1 Ln Length (nm)

A11 of the saffron cod caught during the Discoverer Crui Se were taken
by otter trawl. Fifth in numerical abundance, the 1090 specinens
represented 5% of total catch. Mst (83%) of these fish were taken at
four locations--72 at Station 12 (Utokuk Pass), 106 at Station 21 (Ledyard
Bay), 491 at Station22 (Ledyard Bay) and 263 at Station 29 (50 km SE of
Point Hope). Length-frequency distributions at the four sites were
monomodal at about 60-65 mm FL (Fig. 6-15) which is sinmilar to the
smal [ er, and presumably young-of-the-year, cohort fyke-netted at Point Lay
during the last few days of August.

Three sexually mature saffron cod were taken at traw Station 29.-two
femal es (260, 280 nm and one nmale (300 mm). Mo specinens were taken by
Discoverer gill nets.
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Figure 6-13. Daily catch rate (fish/h) of saffron cod taken by Point
Lay fyke nets during July-August 1983.
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Figure 6-15. Length-frequency distributions of saffron cod taken by
otter traw during the 25 August-13 Septenber 1983

Di scoverer cruise.

6.4.1 Kotzebue
The sanpl e consisted al nost entirely of large, mature fish that were

approaching a spawning condition. The average fork length was 238 nm
(n=33, range=207-283 nm). Mbst were females (79) and all but one of each
sex were mature. Egg diameters of females averaged 0.9 nmm (n=11, SD=0.16,
range=0.5=1.1 nm) .

Only three fish (9% in the Kotzebue sanple had enpty stonachs; the
rest had eaten fish (68% total wet weight content), mysids (18%), mostly

Neomysis ravii, and decapods (13%).

6.4.2 St. Lawence Island
Twenty saffron cod were jigged through the ice near St. Law ence

I'sland in February 1983. They ranged in size from 231-345 nm FL (nmean 290
mm SD=31.5) and all were spawned out nales. Mst were 3-6 years of age,
with two fish tentatively aged at 2 (otelithswerebroken and burned to
determne ages). These fish had eaten well as indicated by the amunt of
food in their stomachs (average 4.2 g of ingested food). Mjor food itens
wer e gammarid amphipods (58% of total wet weight content), fish (21%,
nostly saffron cod and seulpins, and polychaetes (16%) .
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6.5 Pacific Herring (Clupea harengus pallasi)

The Pacific herring is a marine fish which is distributed along the
North American coast from Cape Bathurst i n the Canadi an arctic to as far
south as Baja, California (Hart 1983). The bulk of the population lies
south of the Bering Straits and has been commercially exploited since the
early 1900's. Population density in the Chukehi appears to be lowand
attenpts to develop a herring fishery have been unsuccessful.

Spawni ng grounds are usually | ocated in highenergy, nearshore
environnents with spawn being deposited on vegetation oronbottom
substrate which is free from silting (Haegele and Schweigert 1983).
Paci fic herringare spring spawners and spawni ng occurs earlier in the
year for nore southerly popul ations.

Except for four individuals taken by otter trawl, all of the herring
caught at Point Lay and during the Discoverer cruise were taken by gill
net. At Point Lay the 527 Pacific herring ranked fifth in abundance anong
all fish caught. Pacific herring were taken at 11 of 14 Discoverer gill-
net stations with 14 of 46 total fish comng from Station 14 |ocated 20 km
off the Ledyard Bay coast.

6.5.1 Size.

With the exception of a single 120 nmi ndividual, Pacific herring
taken at Point Lay ranged in size from 205-295 mm FL (Fig. 6-16). Their
I engt h-frequency distribution was monomedal at 260 mm Speci nmens taken by
Discoverer gill nets ranged in size from185-290 mm FL with 90% of t he
fish measuring <225 nmm or 2260 nmm

The length-weight regression for a sanple of Pacific herring taken at
Point Lay was:

Log Weight (g) = 4.0 + 2.6 Log Length (mm), r2=.45, N=82
Ln Weight (g) =-9.2 +2.6 Ln Length (mm

6.5.2 Reproductive Status

Both sexes werewel| represented in both the Point Lay (34 nales, 48
femal es) and Discoverer (17 males, 18 females) sanpl es.
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Figure 6-16. Length-frequency distribution of Pacific herring taken by
Point Lay gill nets during July-August 1983.

There is evidence that herring nay have spawned in the Kasegaluk
Lagoon area during early summer. Conad weight (as % body weight) for
males (Fig. 6-17) and females (Fig. 6-18) increased frem | ow levels during
Mugast (Fig. 6-17). Eggs were niniscule (-0+1=0.2 ‘) at the pegjnning of
the nonth but averaged 0.5 nm (range 0.2-1.0, SD=0.2, N=14) for females
taken after 23 August. Hay (1983) reported that nost British Colunbia
herring begin sexual maturation in |ate summer and become sexually mature
in the subsequent spring.

There was no trace of young-of -the-year herring t hroughout the end of
the sunmer at Point Lay. Morris (1980) states that young herring may
attain sizes up to 100 mmduring their first summer, however, this figure
is probably associated with more southerly popul ati ons which spawn earlier
and inhabit warnmer waters. Young fish may have been too smallfor our

fyke nets or may have noved of fshore.
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Figure 6-17. Gonadosomatic index (teste wei ght/body weight) for male
Pacific herring taken at Point Lay in 1983. |ncluded are
specimens reported by Schmdt and Craig (in press).
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6.5.3 Feeding Habits

Pacific herring (210-2$5 nm FL) gill-netted during the point Lay
study fed primarily on Mysis litoralis and, to a lesser extent, fish
(Table 6-4). COpportunistic feeding patterns are evident when the diets of
fish caught on the seaward side of the barrier islands are conpared with
individuals gill-netted in the lower reaches of the Kokolik River ( Schmi dt
and Craig, in press). The calanoid copepod Iemora sp. accounted for 56%
of stomach content in river-caught fish, with mysids and fish larvae
constituting 17% each. ZIemora sp. were totally absent from in-ccean-
caught herring and Mysi s litoralis became the dom nant mysid
representative.

6.6 Boreal Snelt (Qsmerus mordax)

The boreal snelt lives in marine and brackish water but returns to
freshwater streans and |akes to spawn. Thedr arctic distribution extends
from Vancouver |sland around Al aska to Cape Bathurst in the Canadi an
arctic (Hart 1973).

A total of 304 boreal snmelt were captured during the Point Lay
study--134 by fyke net and 170 by gill net. Anong all fish, they ranked
seventh in abundance and nade w?2.2% of the total catch. There was a
mar ked absence of snelt in late July. Al but one of the fyke-netted
snmelt were captured at Station 2 (lagoon) after 19 August (Fig. 6-19) and
only six individuals were gill-netted prior to 3 August.

Snelt were not caught far offshore. Station 3, located 1.5 km
of fshore, caught only one individual during a total of 14.6 net-days
(bottom and surface nets), however, they were taken by lagecon and
nearshore ocean gill nets. Boreal snmelt appear to prefer the bottom of
the water columm, at |east when traveling seaward of the barrier islands.
All but one of 77 fish taken at gill net Station 4 (depth 8 m) were caught
in the bottom net.

Oter trams accounted for only one boreal smelt, however, 33
individual s were taken by Discoverer gill nets. Of these, three were
captured 1.5 km off Point Lay (Station 1) and the remainder within 1.5 km
of Wainwright--28 at Station 7 (0.75 km) and two at Station 8 (1.5 km.
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Bendock (1977) also reported a concentration ©f boreal smelt Off the Kuk
River near Wainwright.

6.6.1 Size and Age
Gll-netted £ish taken at Point |ay ranged in size from 120-300 mm

FL, however, a strong nodal peak was apparent from 220-230 am (Fig. 6-20).
The | ength-frequency distributicn of boreal snelt captured by fyke net
showed a mul timdal configuration containing distinct aggregations in the
50-70 nm and the 85-125 mm range (Fig. 6-21). A more even distribution
was evident from 195-270 nm The August cateh showed size related
variations in daily catch. Fish greater than 130 mm were taken from 19-26
August but were conpletely absent from 27 August onward. The smaller 50-
70 mm si ze eohort showed up on 28 August until the 31 August conclusion of

the sanpling effort.

Table 6-4. Fond items of Paeifie herring (210-285.»7) taken by gill net at Point Lay during
sumer 1983. Values are percent wet wei ght composition foll owed parenthetically by

nunber of occurrences.

Ccean: 3.5 August River!: 5 August Ccean: 24-29 August
Food |tem ¥t 1 Nz=18 Nz=25
Pl ant 8 (1) *an t (T
Pebbl e & (2) (3)
Uni dent i fi ed 19 (11) 11 (i1) e(2)
Errant polychaete *(2)
Cumaces o (1) 6(5)
Saduria entomon o (1)
Calanoid 6(1 ¢ (1)
Calanus glacialis o (| o (I)
Temora sp. 56 (18)
Cyclopoid & (1) 8 {1)
Harpactecoid *(9) 8 (1)
Tot al Copepods 6 (2 57 (18)
Uni dentified amphiped e (2)
Onisimus littoralis e (3)
Lysianassid - ®(2)
Cediceroid 8 (2)
affinia - *(2)
Total Amphipods 82y 22 e (5)
Uni denti fied mysid ®(3) e ()
Myais littoralis 43 (lo) & (11) 81 520)
Myais relicta 7(4) s (2)
Neomysia sp. 2(3) 2(4)
Total Mysids 13 (10) 17 (15) 84 (203
Fish larvae 24 (2) 17 ( 6) 4(3)
Arctic cod - ° (1)
Fourhorn sculpin T(1) 2(1)
Sand lance - 5(2)
Total Fish 31 (3) 17 ( 6) S8 (7)

13chmidt and Crai g {in press).
1%,
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Figure 6-19. Daily catch rate (fish/h) of boreal snelt taken by Point
Lay fyke nets during July-August 1983.

Age anal yses were not perfornmed on boreal smelt, however, otolith
studi es conducted by Craig and BRaldorson (1981) i ndi cated approxi mate
length ranges for Beaufort Sea smelt of 56-89 mmand 90-142 nm for Age O+
and 1+ fish, respectively. North Atlantic and Great Lake popul ations
yield an approximte 1+ length of 111 nm (Morrow 1980). |f these
characteristics hold true for Chukehi smelt then the smallest size cohort
observed in our fyke net data may represent young-of-the-year. The |ack
of young-of-the-year fish in fyke net catches prior to 28 August Oay
reflect gear inadequacies (25 mm nesh |eads) rather than the absence of
young smelt i n Kasegaluk Lagoon. Fry spawned at the beginning of the
sumer are 5-6 nmin | ength. The estuary system could, in fact, serve as
first-year feeding and nursery grounds.

The I ength-weight regression for boreal snelt taken at Point Lay was:

Log Weight (g) = -5.9+3.3 Log Length (mm); r2=0.98, N=58
or Ln Weight (g) = =13.6+3.3 Ln Length (nm

which is nearly identical for the relationship deternined for boreal snelt
taken at Sinpson Lagoon (Craig and Haldorson 1981).
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Figure 6-20. Length-frequency distribution of boreal smelt taken by
Point Lay gill nets during July-August 1983.
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Figure 6-21. Length-frequency distribution of boreal snelt taken by

Poi nt Lay fyke nets during Jul y-August 1983.
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6.6.2 Reproductive Status
Anal yses of reproductive status reveal ed the fol | owi ng breakdown: 21

sexually nature males (207-280 nm FL), 23 sexually mature females (200-262
mmFL), 9 inmature males (104--182 mm FL) and 3 inmmture females (111-200
mm FL) .

Aver age gonadal weight for mature males averaged 8. 1% (range: 4.6=-
10.2%, SD=2.8, N=21) of body weight, but was only 1.2% (range: 0.7-1 .8%
8D=0.6, N=3) in immture fish. These values are nuch higher than those
reported for Beaufert Sea snelt where nature males averaged 3.4-4.9%

gonadal weight year-round.
A consistent increase in ovary weight occurred during July and August

(Fig. 6-22). This apparent post-spawning gonadal recovery along with the
presence of apparent young-of-the-year fish in August,the report of a
sexual ly ripe female near Point Lay in md-June (Schmidt and Craig, in
press) and the fact that boreal snelt do not to undergo extensive coastal
mgrations (Mrrow 1980) nake it very likely that the major rivers
(Kokolik, Ut ukok, Kukpowruk) which feed Kasegaluk Lagoen are spawning
sites for boreal smelt.

The 33 boreal snelt taken by Discoverer gill nets near Wainwright
ranged in size from 195-215 nm FL and all identifiable speci mens appeared
sexual |y mature (18 males, 6 fenales).

6. 6.3 Feeding Habits
Stomach anal yses of boreal snelt gill-netted from 19-22 August showed
them to be strongly piscivorous (Table 6-5). Fish accounted for 65% of

total wet weight content, with Mysis littoralis (25% being the only other
prom nent prey (Table 6-5). The dominance of Arctic cod in their diet
reflects the high densities of this species in nearshore water.  Schm dt
and Craig (in press) likew se found fish (58% and Mysis littoralis to be
primary food items during June to early August.

6.7 Arctic Flounder (Liopsetta glacialis)

The Arctic flounder is a shallow water flatfish not typically found
far offshore. Its distribution is alnpbst eireumpolar and coversthe
Canadi an and Al askan Beaufort Seas, through the Chukehi Sea, and down the
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Figure 6-22. Gonadosomatic index (ovary weight/body weight) for female
boreal snelt taken at Point Lay in 1983. Included are
specimens reported by Schmdt and Craig (in press).
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Table 6-5. Food items of boreal snelt (165-280 nm FL) taken by gill net
at Point Lay from 22 July-26 August, 1983. Val ues are percent
wet weight conposition followed parenthetically by nunber of
occurrences.

Boreal Snelt
Food Item N =21
Pl ant ® (5)
Pebbl e ® (1)
Uni dentified 1(3)
Calanoid # (1)
Saduria entomeon 8 (1)
Uni dentified amphiped o (1)
Lysianassid *(2 g
Onisimus slas:ialia o (1
P.o.ntom:sia aﬁtinia *(3)
Cedi cerotid ®(4)
Total Amphipods 3 (1)
Mysis littoralis 30 (16)
Mysia relicta ' B
Neomyais sp.
Total Mydids 31 (16)
Unidentified fish 2 (2)
Arctic cod 60 ( 6)
Fish |arvae 2(2)
Total Fi sh 65 ( 9)
#814.
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Bering Strait to Bristcl Bay. Spawning usually takes place in shallow
coastal areas in late fall or winter (Norrow 1980).

During the 1983 Point Lay study, 1910 Arctic flounder were taken
primarily by fyke net (94% . In terms of total catch they ranked fifth,
accounting for 12% of all fish taken. Daily cateh rates showed a trend
simlar to nmost other species with spikes occurring from 19-21 July and on
1 August during periods of sharp hydrographic transition (Fig. 6-23).

6.7.1 Size

Because of the tendency for Aretic flounder to congregate in shallow
nearshore waters during summer, it was not surprising that only two
i ndividuals were caught as part of the Discoverer cruise. One 280 mMm
adult was taken by otter trawl at Station 27 (8 km off Ledyard Bay coast)
and another 260 mmindividual was taken at gill net Station 1 (0.8 km of f
Poi nt Lay).

Arctic flounder taken by gill net ranged in size from 75-240 nm TL
(Fig. 6-24). Length-frequency distributions of fyke-netted flounder taken
at Point Lay revealed two prinary size aggregates (Fig. 6-25). The
smal ler group ranged in size from30-55 mmIL with a node at about 45 mm
The remaining najority were part of an extrenely broad based group
covering the 85-240 nmm size range. Length-frequency distributions for
this larger group were moncmodal at about 130-140 mm total. length during
the1gJuly-4Augustperiod (747 fish) but size distribution was rather
flatfor the 19-31 August period (189 fish). All Arctic flounder
conprising the snmaller cchort were taken prior to 27 July with the
exception of three individuals caught on 28 August.

6.7.2 Age and G owh
Al t hough this species has been collected in the USSR (Andriyashev

1954), the Beaufort Sea (Griffiths et al. 1975, Percy 1975, Jones and Den
Baste 1978, Bond 1982. Griffiths 1983, Griffiths et al. 1983), t he Bering
Sea (Barton 1979), and various North American |ocations (Valters 1955), in
most cases very few Arctic flounder have been exam ned in detail and so
life history information for this species is fragnentary. Data analyses
in the follow ng discussions ineclude speci nens caught in this study as
wel | as those collected by Schm dt and Craig (in press).
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Figure 6-23. Daily catch rate (fish/h) of Arctic flounder taken by
Point Lay fyke nets during July-August 1983.
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Tigure 6-24. Length-frequency distribution of Arctic flounder taken by
Point Lay gill nets during July-August 1983.
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Figure 6-25. Length-frequency distributions of Arctic flounder taken by
Poi nt Lay fyke nets during July-August 1983.
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The Point Lay sanple ranged in age (otolith anal ysis) from young-of=-
the-year to Age 12 fish, but nost Arctic flounders were 0-6 years old

(Table 6-6). Males and fenales differed in longevity and growh rate;
femal es |ived longer and were generally 2 cmlarger than same-age males
(Table 6-6, Fig. 6-26). This sexual dinorphism has been noted by others
(Andriyashev 1954, Walters 1955).

The Aretic flounder is a slow growi ng species and the popul ation at
Poi nt Lay grows nore slowly than popul ations in the Barents Or Beaufort
seas (Fig. 6=-27). Reasons for this relatively slow growth are not known.

6.7.3 Reproductive Status

Arctic flounder at Point Lay reach sexual maturity at Ages 4-6 (Table
6-7) which is simlar to that recorded for this species in the Barents Sea
(Andriyashev 1954). size at maturity was 130-159 nmfor males and 150-189
mn for females (Fig. 6-28).

Arctic flounder spawn in md-winter at which time egg sizes are 1.0
1.5 mm (Andriyashev 1954). Morrow (1980) notes that mature fish spawn
only once every two years. At the onset of our study in late June, the
ovaries of mature fenmales contained eggs measuring 0.3-0.8 mmand a few
retained eggs (2.0-2.0 nm) froma previous spawni ng. Gonadecsomatic
indices (percent ovary weight/body weight) for these known spawners was
1.6-6.5% during the period 25 June-4 July 1983 (Fig. 6-29). By late
sumer (24 August-1 September), egg sizes had increased slightly to 0. 5-
1.0 mm and genadosomatic i ndices of mature and maturing fenales were 7.2-
14.6% (Fig. 6-29). Nne mature or maturing males caught in md-sumer (3
August) had gonadosomatic i ndices of 2.7-6.75.

6.7.4 Food Habits

O the 71 Arctic flounder stomachs exam ned, over 78% were enpty.
Those which had eaten, consunmed pelychaete and unidentified worns, the
isopod Saduria entomon and the amphipod Qnisimus 1littoralis. An
interesting change in diet was noted when stomach content for the Arctic
flounder gill-netted from late July-August was conpared with that recorded
for Arctic flounder taken from 4-20 July (Schmdt and Craig, in press).
Maj or prey itens during the first period were Q Jlittoralis (39%, S.
entomon (28%) and polychaetes. After 22 July, polychaetes and other worns
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Table 6-6. Age and length relationships of arctic flounder at Point Lay, 1983. Ages were deternined by
otolith (break and burn technique.

— _Females® Males % ints
__Total Length (mm) ¥ _Total Length (mm) % Popul ati on
Age .n_. Mean __Range _SD  Mature n_ Mean _ Range SD_ = Mature —n=1321)
0 5 43  ( 34~ 48) 5.7 0 12
1 9 70 ( 54- BT) 11.4 0 15
2 291 ( 90-91) 0.7 O 6
3 4 125 (109-138) 9.5 O 1 136 - - 0 21
4 6 161  (139-187) 18.2 33 1143 - - 0 7
5 19 171 (154-195) 12.9 63 4 146 (1% 4-148) 1.7 75 17
6 17 181 (152-200) 14.8 76 3 168 (158-177) 9.5 100 8
7 10 201  (188-210) 8.2 100 4 175  (170-179) 3.8 100 5
8 12 207 (190-219) 9.1 100 3 18 (178-186) 4.4 100 4
9 10 210 (165-229) 19.4 100 1 185 - - 100 3
10 6 214 (206-223) 6.3 100 2
11 5 231 (220-246) 9.9 100 1
12 2 241 (238-243) 3.5 100 0.3
Total s 107 17 101.3

¥Includes unsexed fish Ages O 2.
##Based on a length Stratified subsample of fish ages applied to the total catch (Ricker 1975).
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Figure 6-26. Gowth of Arctic flounder taken at Point Lay during
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constituted 83% of Arctic flounder diet. These infauna were found to be a
prey source in Beaufort Sea studies but not to this extent (Bendock 1977,
Craig and Haldorson 1981).

Admttedly, sanple sizes are small, however, such changes coul d
result from fluctuations in overall prey density, changes in predator/prey
size relationships or spatial discontinuity in prey distribution 1n any
event, these data illustrate the trophic adaptability in Arctic flounder.

Table 6-7. Food itens of Arctic flounder taken by lagoon gill nets at
Point Lay during summer 1983. Values are percent wet weight
conmposition followed parenthetically by number of occurrences.

4-20 July 22 July-29 August

Food Item N=91 (170-230 mm TL) N=9 (165--225 mm TL)
Pl ant «(2) 3 (3)
Pebble *(2) ' (1)
Uni denti fied 4 (8)
Chironemid | arvae . (4)
Polychaete (tube) 17 (1) 48 (9)
Uni dentified worm - 35 (4)
Saduria entomon 28 (8) 4 (5)
Calancid . (1)
Uni dentified amphipod o (1)
Onisimus glacjalis 39 (9)
Onisimus littoralis 1 (1)
Lysianassid 4 (6) 4 (3)
Gammarus setosus 2 (6) 4 (1)
Pontoporeia affinis 4 (9) 1 (3)
Oedicerotid * (2 £ (1)

Total Anphi pod 50_(9) 10 (5)
Unidentified mysid -
Mysis littoralis « (1) ' (1)
Mysis relicta e (1) -

Total Mysids & (0) L GD]

“I'ncluding six specinmens reported by Schmdt and Craig (in press).
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Figure 6-28. Size at maturity for Arctic Flounder taken at Point Lay
during summer 1983.

6.8 Pink Sal mon (Oncor hynchus gorbuscha)

Pink sal non are an anadromous speci es which spends its adult life at
sea, then returns to natal streams to spawn. Their distribution covers
coastal regions from southern California to the Canadi an Beaufort Sea.

The 34 pink sal non caught during the Point Lay study were only a
smal | portion (0.002% of the total catch. No pink sal non were taken
during the Riscoverer cruise. Point Lay fish ranged in size from 385-505
mm FL. The [ ength-wei ght regression was:

Log Weight (g) = -4.6 Log Length (mm), r2=0.80, N=25
or Ln Weight (g) = -9.8 Ln Length (mm

6.8.1 Reproductive Status

Out of a subsample of 27 sal non, females (21) far outnunbered nales
(6) Al fish were sexually nmature and apparently positioned for a late
sumrer spawning run.  The gonadosomatic index (ovary weight/body weight)
for fenmal es averaged 14.4% (range: 10-1-18.8,sDb=2.1, N=19) and egg
di ameters averaged 5.2 mm (range: 4.7-5.7 nm SD=0.3, N=20).
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6.8.2 Feeding Habits

Halfoft he pink sal non exanined had enpty stomachs. The remaining
12 individuals had fed primarily on fish (74%), the amphipod Onisimus
litoralis (12%, and Mysis litoralis (6% (Table 6-8).

Table 6-8. Food items of pink salnon (422-505 nm FL) taken by gill net at
Point Lay from 1-% August, 1983. Val ues are percent wet
wei ght conposition foll owed parenthetically by number of

occurrences.

Pi nk Sal non
Food Item N =12

Pl ant *(4)
Pebbl e (2
Uni denti fi ed 5 (lo)
Juveni | e decapod e (3)
Euphausid ® (2)
Uni dentified amphiped (1)
Onisimus littoralis 12 ( 6)
Anonvx sp. e (1)
Gammarus setosus 1( 3;
Gammaracanthus sp. ® (2
Atylus carinatus ® (2)
Parathemisto abyssorum e (1)
Oedicerotid o (1)

Tot al Amphipods 13 (8)
Unidentified mysid o (1)
Mysis littoralis 6(9)
Mysis relicta * (2)

sp. e (1)

Total Mysids 1 (10)
Fish larvae 16 ( 8)
Fi sh egg e (1)
Arctic cod 58 ( 6;
Uni dentified flatfish o (1

Total Fish 4 _(10)
o <.
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6.9 Arctic Staghorn Sculpin (Gymnocanthus tricuspis)

The Arctic staghorn sculpin iS a demersal, marine fish with a
circumpolar distribution. Tolerant of wide tenperature and salinity
fluctuations they are typically found in cold, marine waters at depths
rangi ng from 0-240 mm (Andriyashev 1954).

This species nunerically domnated otter traw catches. Staghorns
nunbered 11,006 individuals and constituted 52% of all fish taken. They
were present in 24 of 25 (7-48 mdepths) traw s but none were caught by
Discoverer gill pets. No staghorn sculpin were taken in Kasegaluk Lagoon
or adjacent shallow waters.

Staghorns ranged in size from 25-135 mm TL. The |ength-frequency
distribution showed a primry node at about 40 nmand a secondary node at
20 mm (Fig. 6-30). Tentative data reported by Andriyashev (1954) would
age the 40 and 70 nm si ze cohorts as 1+ and 2+, respectively. Length-
frequency distributions did vary anong stations but no discernible
geographic pattern was evident.

6.10 Shorthorn Sculpin (Myoxcocephalus scorpius)

The shorthorn sculpin is widespread in arctic waters and is found as
far south as the Bering Sea (Walters 1955). Taxonomically, this species
is characterized by great variability in meristic and norphol ogi cal
features and is represented by several geographically distinct races.

Shorthorn sculpin were the third nost abundant species taken by otter
tran. Present In 23 of 25 tow sanples, the 1723 specinens conprised 8%
of total catch. Fish ranged in total length from30-215 mm  There was a
not abl e absence of large fish (>65 nm) in all sanples (Stations 1-18)
col l ected northeast (inclusive) of the Point Lay transect--the
distribution was monomedal at 40 nmm and excl uding one 115 nm speci men,
ranged from 30-65 mm TL (Fig. 6-31). Cunulative |ength-frequencies for
all sanpl es taken southwest of the Point Lay transect (Stations 20-29)
showed better representation of larger fish. The nultinodal distribution
contained distinct peaks at 40 and 70 nm A 40 nmm cohort would correspond
with the O+ age class in European representatives of this species (Bigelew
and Schroeder 1953) and is probably the case w th Chukchi Speci mens.
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Figure 6-30. Length-frequency distribution of staghorn sculpin taken by
otter trawl during the 25 August-13 Septenber 1983
Di scoverer cruise.

Four additional shorthorns were taken by gill net--two (185 and 315
mm at Station 7 (0.8 km of f Wainwright) and two (140 nm each) at Station
11 (1 kmoff the Ledyard Bay coast). No specimens were taken during the
Point Lay study.

Assumi ng that otter trawls sanpled representatively, reasons for the
virtual lack of large shorthorns in the northeast half of the study area
are unclear. If spawning took place along the entire Chukehi coast one
woul d expect to find a significant trace of older fish., O der
representatives would al so be expected if the specinmens taken at Stations
1-18 were a separate race. Even if spawning was |ocalized around Cape
Li sburne and the northeasterly group werethe result of pelagic fry
di spersed by the Alaskan current, |arger menbers should show up provided
the species can survive their first winter. (One alternative is that the
observed presence of shorthorn seulpin northeast of Ledyard Bay reflects
an anomaly in the distribution of pelagic fry caused by 1983 patterns in

coastal current.
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Figure 6-31. Length-frequency distributions of shorthorn sculpin taken
by otter traw during the 25 August-13 Septenber 1983

Di scoverer cruise.
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6. 11 Hamecon (Artediellus scaber)

The hamecon i S a narine cottid belonging to a genus comonly referred
to as hookear sculpins. Morphometrically and meristically simlar to its
Atlantic counterpart, the Arctic hookear sculpin (A. uncinatus), the
hamecon i S found in coastal waters fromthe Kara to the Chukehi Sea as far
south as the northern Bering Sea (Walters 1955),

A total of 832 hamecon were taken by otter trawl which ranked it
fourth unadjusted deep water (>14 m 25 ft traw) catches and third in
adj usted shallow water (<14 m 12 ft trawl) catches. Specinens were
collected at all depths (7-48 m). The cunul ative |ength-frequency
distribution was monemedal at 30 mm strongly skewed and ranged from 20-80
mm TL. Length distribution varied anobng stations w thout a distinctive
pattern. The one exception was Station 20 |ocated 150 km northeast of
Cape Lisb_urne at which most of the |arger specimens were taken (Fig. 6-
32) .

6.12 O her Seulpins

Five additional species of the faml|y Cottidae were taken during the
1983 Chukehi study--four occurred solely in otter traw sanples (ribbed
seulpin, Triglops pingeld; antl ered sculpin, Enophrys_diceraus; eyeshade
sculpin, Nautichthys pribilovius; spatul ate sculpin, Icelus spatula), and
the fifth was taken only at Point Lay (great sculpin, MyOxocephalus
polyacanthocephalus) .

6.12.1 Ri bbed Seulpin

The ribbed sculpin is circumpolar in distribution ranging south to
the Bering Strait (Walters 1955). The 182 specimens taken by otter traw
ranged in size from 35-130 mm TL.

6. 12. 2 Great Sculpin

There is a possibility that this species nmay have been confused in
the field Wi th the morphometrically Simlar M. Jagk. The Bering Sea is
the northern linmt for M. polyacanthocephalus,while M-jaok is found in
arctic Al aska (Wilimovsky 1956). Thirty specinmens (80-185 nm TL) were
taken at Point Lay.
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Figure 6-.32.  Length-frequency distributions of hamecon taken by otter
trawl during the 25 August-13 Septenber 1983 Di scoverer

cruise.
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6.12.3 Antl ered Seulpin

Typically found south of the Bering Straits this species is a coastal
wat er inhabitant (Andriyashev 1954). A1l 20 specinens were taken at
Station 29 |located 50 km sout heast of Point Hope. They ranged in size
from 50-110 mm FL.

6.12.% Eyeshade Sculpin

The eyeshade seulpin is also typically encountered south of the
Bering Straits but has been reported for the Chukchi Sea (Quast and Hall
1972). Andriyashev (1954) reported that this species serves as an
indi cator of warm water in the northern Bering Sea. Five individuals (30-
50 mm TL) were taken at traw Stations 7, 17 and 18.

6.12.5 Spatulate Sculpin

Spatulate sculpin are distributed im coastal waters fromthe Kara Sea
eastward to Greenland and south te the Bering Sea( Valter 1955). A single
individual (35 mm TL) was caught at traw Station 18 near Wainwright.

6.13 Other Flatfishes

Three additional species of flatfish were collected as partof the
1983 Chukehi study: yellowfin sSol e (Limanda aspera), longhead dab
(Limanda proboscidea), and Al aska pl ai ce (Pleuronectes quadrituberculatus).

6.13.1 Yellowfin Sole

The yellowfin sole was the nunmerically dominant flatfish takenby
otter tram. The 44 specinmens ranged in size from 35.-115 nm FL.  Twenty-
five individuals were taken at Station 21.

6.13.2 Longhead Dab

A total of 14 |longhead dab were collected during the 1983 Chukehi
study; 12 (80-155 mm TL) at Point Lay and 2 (140 and 150 nmm TL) at
Discoverer gill net Station 1 |ocated 0.8 km off Point Lay.

6.13.3 Al aska Plaice

A single Al aska plaice (140 nm TL) was taken by Riscoverer gill nets
at Station 1.

219



6.14 Other Anadromous Fi shes

Four additional anadromous species were collected at Point Lay:
three Arctic char (Salvelinus alpinus - 180, 185 and 247 nm FL); two least
cisco (Coregonus laurettae . 100 and 135 nmm FL); two Bering eisco
(Coregonus sardinella - 330 and 375 nmm FL); and one chum sal non
Oncorhynchus keta - 665 mm FL).

6.15 Sand Lance (Ammodytes hexapt erus)

The sand lance is a marine fish which leads a varied life. They are
found in nearshore or offshore waters, sonmetines in |arge schools, and may
bury thenselves in either nearshore or offshore sandy substrates. They
range from southern California through the Beaufort Sea (\Walters 1955).

A total of 38 sandlance were taken by otter traw at Stations 1, 3,
7, 8, 12,21 and 28. They ranged insizefrom 85-1 60 mm FL. A single 95
mm i ndi vi dual was taken by fyke net at Point Lay. Wile thisspecies
ranked eighth in adjusted catch for deep water otter traw stations, Quast
(1972) found it to be cne of the nost abundant species during a 1970
sanpling of the NE Chukchi Sea.

6.16 Walleye Pollock (Theragra chalcogramma)

The wal | eye pollock is a nenber of the cod fam |y and generally
ranges from the Bering Sea to central California (Hart 1973). The
speci nens taken by otter trawl during this study reflect the northern
limits of this species range. O the 28 individuals caught, 13 were taken
at Station 29 (50 km SE of Point Hope), 10 at Station 28 (5 km off Cape
Lisburne), 1 at Station 20 (100 km NW of Cape Lisburne) and 4 at Station
22 (20 km of f the Ledyard Bay coast). Specimens ranged in size from 110-
165 mm TL.

6.17 Snailfish (Liparis spp.)

Snailfish belong to a fam |y (Cyclopteridae) of small northern fish,
many of which have nodified pelvic fins formng a ventral adhering disc
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presumably for attachment to rocks or otherhard substrate. Their
distribution is primarily neritic. Qiter trawls collectd 50 individuals

ranging from 50-90 mm TL.
6.18 Sturgeon Seapoacher (Agonus acipenserinus)

This bottom dwel | ing nmermber of the family Agonidae is found in
coastal waters from Oregon to Point Barrow (Valters 1955). Twenty-seven
speci mens were col |l ected during the 1983 survey, three (45-65 nm TL) from
Point Lay gill nets and 24 (35-90 nm TL) fromotter trawl sanples. All
otter traw ed specimens were collected in <22 mof water (Stations 1, 3,
8, 12. 21 and 26).

6.19 Arctic Alligatorfish (Aspi dophoroi des olriki)

A menber of the poacher famly, this demersal, narine species is
found in arctic Alaskan waters as far south as the northern Bering Sea.
Al'l 15 specimens (45-70 nm TL) were taken by otter traw at Stations 6, 7,
13. 20. 25 and 28.

6.20 Eel pouts

Si X representatives of the demersal, marine famly Zoarcidae were
taken by otter traw during the 1983Chukehi cruise--the fish doctor
(Gymnelis viridis), saddl ed eelpout (Lycodes mucosus), Arctic eel pout
(Lycodes reticulatus), pol ar eel pout (Lycodes pelaris), archer eelpout
(Lycodes sagittarius) and Gymnelis hemifasciatus. Tentatively identified

from McAllister et al. (1981), these species are pending taxonomic
verification.

6.20.1 Fish Doctor

The fish doctor is a circumpolar, demersal species typically found in
coastal waters less than 100 min depth (Andriyashev 1954). The 37
speci mens taken by otter trawl came fromonly five stations (6, 13, 18, 20
and 29) which covered depths of 20-47 m Five individuals came from
Station 29. Fish ranged in size from 55-120 nmm TL.
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6.20.2 Gvmnelis hemifasciatus
Three specinmens (8o, 90 and 100 mm TL) of this rare species were

caught at Station 6 located 32 km off Point Lay in 29 mof water.

6. 20. 3 Saddl ed Eelpout

This species I's known from the Bering and Chukchi seas and has been
reported to occur in the Beaufort Sea (Frost and Lowy 1983). A single
specimen (50 nm TL) was taken at Station 16 near Wainwright.

6.20.4 Arctic Eelpout
Fi ve specinens (115-250 mm TL) were collected, three at Station 20

and two at Station 27.

6.20.5 Pol ar Eelpout
Pelar eelpout are distributed fromthe Kara Sea east to G eenland and

as far south as the Bering Sea (Andriyashev 1954). Al three specinens
(85, 120 and 135 nmm TL) were taken at Station 27 in Ledyard Bay.

6.20.6 Archer Eelpout
This species is considered to be a deep water inhabitant. The single

95 mm specimen was taken in 44 mof water at Station 27.
6.21 Pricklebacks

OQter trawms caught three species of the fam |y Stichaeidae--fourline
snakebl enny (Eumesogrammus praecisus), sl ender eelblenny (Lunpenus
fabricii), and Arctic shanny (Stichaeus punctatus).

6.21.1 Fourline Snakeblenny

The species is rare to arctic Alaskan waters. Frost and Lowy (1981)
collected two specimens off Wainwright. Two specinens neasuring 85 and 95
mm TL were taken 100 km NE of Cape Lisburne (Station 20) in 47 mof water.
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6.21.2 Slender Eelblenny

O ten considered eireumpelar in distribution, the slender eelblenny
ranges fromthe Beaufort to Bering seas [Walters 1955).  With 538
speci mens taken, this species ranked sixth In total abundance. Lengths
ranged from 50-185 total [ength.

6.21.3 Arctic Shanny

This coastal, narine species is found fromthe western Beaufort Sea
to the Bering Sea (Walters 1955). Eighteen specimens were taken by otter
trawm--1 (95 mm TL) at Station 13, 3 (90, 95 and 120 mm TL) at Station 28
and 14 (50-110 mm TL) at Station 29.

6.22\Witespotted Geenling (Hexagramos stelleri)

This species is known primarily fromthe North Pacific and Bering
Sea.  One specinen (70 nm TL) was collected at Station 21 and one (120 mm
TL) at Station 29.

6. 23 Threespi ne Stickl ebacks (Gastep steus aculeatus)

Pacific popul ations of threespine sticklebacks are typically found
fromBaja, California, to St. Lawence Island (Morrow 1980); however,
speci mens have been reported from Sinpson Lagoon (Craig and Haldorson
1981). A single 87 nm specimen was taken by Point Lay fyke net.
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7. | MPACT VULNERABI LITY AND GENERAL DI SCUSSI ON

The main purpose eof this study is to profile fishery processes in the
NE Chukehi Sea and to determine their potential vulnerability to proposed
oil and gas devel opnent associated with the “Barrow Arch Sale No. 85" O
particular interest are fish species which constitute inportant trophic
links in the overall food web or are inportant to regional subsistence
fisheries. Such inpact appraisals are, toa certain degree, limted in
scope because of the lack of scientific information previously accrued for
t he Chukehi area. Neverthel ess, certain characteristics of this system
appear unique, particularly when gauged against fishery dynam cs of the
adj acent Beaufort and Bering seas.

The followi ng section addresses the vulnerability of NE Chukchi Sea
fish species to potential 0oCs inpacts. The species covered are reported
to be inportant subsistence and/or forage fish: eiscces, whitefish,
Arctic char, chum sal non, pink salnon, Arctic cod, saffroncod, ecapelin,

fourhorn sculpin, sandlance and Pacific herring.
7.1 Effects of Devel opnent

Industrial activities associated with oil and gas devel opnent may
i npact the environment in several ways. The presence ofdrilling and
support facilities such as man-nade islands and causeways physically
renove part of the marine environnment that would otherw se be used by
local fauna. These facilities may al so act in nodifying physical
characteristics of tenperature, salinity, turbidity, currentand noise,
thereby altering (either positively or negatively) the ecol ogical
useful ness of |ocal environs. QO her inpact sources include toxic
additicns such as di scharges generated as natural by-preducts of drilling
activity and oil spills.

The severity of any suchindustrial inpact is related to the timng
and locaticn of the perturbation. MIld, and at tines seem ngly innocuous
descriptions such as changes in local hydrography and Iow level drilling
di scharges, nmay adversely affect a population if they persist for |ong
periods of time. Severe but spatially limted inpacts may be biologically
amplified if they occur at critical |ocations such as spawning grounds,
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feeding areas or across major mgratory pathways. Further potential
danage to the stability of the Dbiol ogical system need notbe direct but
may manifest itself as a disruption of the trophic chain.

?7.2 Physical Environnment

Temperature has repeatedly been denonstrated to be an inportant
controlling factor in the biology of fishes. Nearly every facet of their
physi ol ogi cal and biochem cal character is thermally dependent. Thereare
correlations between tenperature and growth (Brett 1967, Brett et al.
1969, McCormick et al. 1972, Brett and d ass 1973, Shelbourne et al.
1973), the amount of food ingested (Kinne 1960, Brett and Higgs 1970},
embryoni ¢ devel opment and hat ching success (Edsall 1970, Celby and Brocke
1973, Austin et al, 1975), resistance to infection (Amend 1970, Pl unb
1973), and m gratory behavior (MeCleave 1978, 0l1la 1980). Further,
| aboratory studies have shown that fish will gravitate toward thernal
| evel s which maxim ze physiological performance (Fry and Hart 1949, Fisher
and Elsen 1950. Brett 1971), scope for activity (Brett 1964, Beamish 1970)
and growth potential (MCaul ey and Casselman 1980, Jobling 1981).

Al though studied toe a nmuch |esser extent than tenperature, salinity
can affect a fishes netabolic rate, (Raoc 1968, Hettler 1976), growth rate
(Otwell and Merringer 1975. Hettler 1976) and hatching tinme (Kinne and
Kinne 1962, Forrester and Alderdice 1966). Salinity can al so nodify
thermal preferences (Rinne1960, Garside et al. 1977 Fechhelm et al., in
press) .

From an ecol ogi cal standpoint, 0CS-induced alterations in tenperature
and salinity structure, as well as in other abiotic factors like turbidity
and di ssol ved oxygen content, could jeopardize population success in a
Variety O ways. Potential danage woul d be greatest for species which
depend upon the physical structure of a spatially limted environnent
(i.e., nearshore areas).
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7.3 Anadromous Fi sh

7.3.1 Ciscoes, Whitefishes, Arctic Char, Chum Salmon

A notable finding of the 1983 investigation was the small nunber of
anadromous fish taken in NE Chukchi waters. This contrasts sharply with
Beaufort Sea studies in which Arctic eiseo, Arctic char, |east eiseo,
broad whitefish and hunmpback whitefish nade up a conspicuous portion of’
survey catches (Craig and Haldorsen 1981, Griffiths and Gallaway 1982,
Griffithsetal . 1983). The presence of these species in the Beaufort Sea
reflects that region's ability to successfully support aradromous fish
stocks. Major freshwater drainages such as the Mackenzie, Colville,
Sagavanirktok and other rivers act as spawning and overwintering grounds
(Craig and MeCart 19'76). While specific patterns of river utilization and
life history vary among species, arcticanadromous fish, i n general, nove
into nearshore waters during the open-water season and di sperse aleng the
coastline to feed. River systens of the SE Chukchi Sea |ikew se supports
maj or stocks of anadromous fish. Large populations of pink and chum
sal mon fromthe Noatak and Kivalina rivers (Ceiger 1966, Smth et al.
1966), hunpback whitefish (At 1978) and inconnu (Leibida 1970, Alt 1971)
fromthe Robuk River, and char fromthe Wulik and Kivalina rivers (Roguski
and Wnslow 1970, Alt 1978) enter coastal waters to feed and grow, and
support extensive subsistence fisheries.

There are several reasons that could account for the low abundance of
whitefish, eiseo and char. First, rivers enptying into the NE Chukehi Sea
may not be suitable for massive colonization. Second, coastal waters Oay
not be productive enough to support large populations. Third, coastal
waters may exhibit hydrol ogi cal characteristics that inpair their
useful ness to anadrcmous Sspeci es.

The effect of coastal hydrography has been an inportant issue in
assessing fishery processes in the Beaufort Sea. Several studies have
shown that the distribution of char, ciscoes and whitefishes is associated
with a narrow band of relatively warm, brackish water which flows along
the ecoast with prevailing currents (Craig and Haldorson 1981. Griffiths
and Gallaway 1982, Griffiths et al. 1983). The width of this warm water
band is usually 2-10 km dependi ng upon coastal features such as barrier
i slands and freshwater plumes of large, North Slope rivers. Laboratory
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studi es have shown that such hydrographic preference could be
physi ol ogi cal | y advantageous to the fish (Fry and Hart 1949; Brett 1964,
1971; Beamish 1970; Jobling 1981).

The situation in the Chukehi may differ considerably. Hachmeister
(ASI, pers, comm.), conducting an OCSEAP-sponsored Study of Chukchi Sea
physi cal processes indicated that

M..conditions for the nearshore regions from Point Lay to Key
Cape and from Wainwright to Point Franklin will probably be to
produce a nore narine-like environment than those previously
studi ed along the Beaufort Sea. In addition, the nearshore
will also be subject to very large rapid changes in tenperature
and to some extent in salinity. This nearshore water will in
turn be available for exchange with coastal |agoon systens in
these areas which may also exhibit nore narine-like physica

properties.®

The SE Chukchi Sea may al so be hydrologically nmore amenable to
supporting anadromous fish stocks. Wth its water nass being nore
directly influenced by relatively warmmarine waters flow ng northward
fromthe Bering Sea and the presence of |arge rivers discharging
freshwater into Hope Basin and Rotebue Sound, the SE Chukchi Sea is war ner
and less saline than waters north of Point Hope.

7.3.1.1 Impact Vulnerabilitv. All of the eiscoes, char and chum
sal mon taken during this study were adults (>5 years old). Schm dt and
Craig (in press) also did not catch young individuals during their 1 983
summer season at Point Lay. This, coupled with the absence of previously
collected data indicating the presence of major Spawning stocks in NE
Chukehi Sea rivers, could mean that the few ciscoes, char and chum salmon
which are present are incidental migrators from either Beaufort Sea or SE
Chukehi Sea stocks. This being the case, the main mgratory pathways
accessing the coastal waters of the NE Chukchi Sea would be in the
vicinity of the Barrow and Lisburne peninsulas. \Wile the seaward extent
of these migratory pathways is unknown, any environnental disruption
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particularly major incidents l1ikeanoil spill, would increase the
probability of reduced mgration to NE Chukehi waters from adjacent

regi ons.

7.3.1.2 Subsistence Implications. Despite the apparent low
abundances, eiscoes, whitefish, char and chum sal non are caught in sumer
subsi stence fisheries at the villages of Barrow Wainwright, Point Lay
and Point Hope (lvie and Schneider 1979, Petersenet al. 1979, Schnei der
and Bennett 1979, Craig and Schm dt 1982, Skvore 1982). [f the few
speci mens caught during the 1983 Point Lay sunmer survey are indicative of
| ow anadromous fish densityin the NE Chukehi Sea, then natural or man-
made perturbations to recruitment could affect subsistence harvests

7.3.1.3 Irophic Implicaticms. Because of their |ow abundance,

eiscoes, whitefish, char and chum sal non are probably insignificant
conponents of the NE Chukchi Sea trophic web.

7.3.2 Pink Sal non

The presence of pink salmon in the Point Lay area was not unexpected
since the existence ofsmall spawning stocks in the Utukok, Kokolik and
Kukpow uk rivers has been previously docunented (Bendock 1979). The26
speci mens exam ned during this study were sexually mature and apparently
positioned for a spawning run in |late sunmer. The sanme was true of the
pi nk sal non caught as part of the North Sl ope Borough Survey (Schnidt and
Craig, in press). It is likely that the Kuk River system also serves as
a spawning site for pink sal non.

7.3.2.1 Impact Vulnerability. Pink salnon are an anadromous fish

with a two-year life-cycle. Spawning adults probably nove upstreamin
| ate summer just prior to freeze-up. As a rule they do not go far
upstream however, spawning in rivers of the NE Chukehi Sea is probably
correlated with the presence of relatively deep waterholes, the bottems
ofwhichremai n ice-free throughout the winter season. Young-of-the-year
most |ikely nmove into coastal waters during the late spring thaw-June te
early July. After spending about2l nonths at sea, the adults return to
spawn in their natal streans. Because of their life-cycle, runs of
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alternating years are genetically isolated. Each spawning river thus
serves two distinct popul ations of salnmon.  Spawning mgrations are
general ly dramatic since pink salnon tend to nove into natal streans in
distinct pulses. The ocean distribution of pink salmon in the NE Chukechi
Sea i S unknown. Bot h nearshore and of fshore waters nay serve as feeding

grounds.
The life-cycle characteristics of pink salnon are inportant in

assessing their vulnerability to devel opnental inpacts. Pul ses of out-
mgrating young-of-the-year in early summer and returning adults in late
summer nay be expected to be intense and short-lived. It is at these
tines that the estuary waters surrounding the mouths of the Utukok,
Kokolik, Kuk, Kukpowruk and other smaller rivers are critical to the
success of individual stocks. In addition, if Chukehi pink sal non behave
ina fashion simlar’ to that of more southerly popul ati ons (Thersteinson
1962. MecInerney 1964), young-of-the-year will spend part of their initia
summer in and around estuarine waters.

Under a worst-case scenario, catastrophic oil spills could severely
damage pink sal non popul ations if they inpact at these critical times and
locations.  In some rivers (Utukok, Kokolik, and Kukpowruk), o0il
spill damage could be reduced by the presence of the Kasegaluk Lagoon
barrier i sl and chain. These barrier islands could offer partial
protection from the intrusion of contanminated marine waters and enable
fish to nmove along the coast in a | agoon corridor. Ocean access coul d be
achieved by any of a dozen inlets along the 180 km long barrier island

Because of the role that hydrographic factors play in reproduction,
growt h devel opment and behavior, any plans for eventually constructing ocs
support facilities in the Kasegaluk Lagoon/Point Lay vicinity should
consi der repercussions to |ocal water quality.

7.3.2.2 Subsistence Implications. As was the case with ciscoes,
whitefish and char, pink sal non are taken by coastal subsistence fisheries

(Ivie and Schnei der 1979, Petersen et al. 1979, Schneider and Bennett
1979, Craig and Schmidt 1982). A reduction in subsistence catch would be

expected to vary in proportion to any inpact to rivers supporting salmon
popul ati ons.
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7.3.2.3 Irophic Implicaticns. Young fry probably serve as a food

source for other fish during their initial summer, however, since |ocal
stocks are relatively small, this species is probably not a major link in
the NE Chukchi Sea food web.

7.3.3 Boreal Snelt
Boreal smelt enter Chukehi River systens te spawn as soon as breakup

permts. \Wile upstream mgrations of 100 km or nore have been observed
(Berg 1948), the run typically covers a short upstream distance. Spawning
may even occur in brackish waters behind barrier beaches or in tidal zones
(Bigelow and Schroeder 1963, McKenzie 1964). Hatching oceurs in 10-29
days depending on tenperature (Mrrow 1980). Young fry are carried
downstream to the estuary where they may spend their initial sumrer.

7.3.3.1 Impact Vulnerabjlity. The vulnerability of Chukehi stocks

of boreal smelt are essentially simlar to that previously described for
pink salnon, with estuaries being the critical |ocation and the open water
sumer period being the critical time,

Modi fi cations in the hydrographie characteristics of nearshore areas
by OCS devel opnent could pose an additional hazard te boreal snelt,
dependi ng upon their reproductive strategy. Spawning in brackish areas
woul d increase egg exposure to changes in tenperature and salinity regines
caused by man-nade structures. Tenperature is an inportant determ nant of
hatching time and excessive salinity can kill eggs (Bigelow and Schroeder
1963). The presence of petrol eum contam nants would further increase the

probability of damage to the overall stock.

7.3.3.2 Subsistence Implications. Boreal smelt 18 an important
subsi stence fish, particularly at Wainwright during winter (Ivie and
Schneider 1979, Schnei der and Bennett 1979, Craig and Schm dt 1982).
Since bereal smelt do not undergo extensive mgrations (Mrrow 1980), the
Wainwright subsistence fishery and the Kuk River stock are closely tied
entities. Damage to this population would Oost certainly be felt by the

village of Wainwright.
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7*3*3*3 Irophic Implications. Wiile fry contribute to the trophie
"soup" in estuaries during summer this species by itself does not appear

to constitute a major conponent in the Chukehi food chain.
7.4 Marine Fi sh

7.4.1 Capelin
The fact that capelin spawn i n nearshore waters nmake this area

critical to the population’s success. Qur data indicate that the seaward
side of the barrier islands at Kasegaluk Lagoon serves as a spawning site;
however, other portions of the Chukehi coastline may al so be used for this

pur pose.
Physical requirenments for spawning and hatching are unknown but seem
to vary anong geographic populations. In southern British Col unbia,

capelin spawn in 10-120C waters. Spawning of the Atlantic popul ation
takes place at 2-3°C (Hart 1973). If spawning and early devel opment in
Chukchi popul ations are governed by strict tenperature and salinity
dependenci es, then changes in hydrographic conditions created by the
presence of nearshore 0CS facilities (i.e., causeways) could affect the
popul ation. 0il spills which reach |andfall would also have a detrinental
affect on eggs and fry. Under worst-case scenarics, the net affect on the
popul ation woul d depend on the spatial limts of the inpact and the range
of coastline used for spawning.

7.4.1.1 Subsistence Implications. Capelin are not subsistence
harvested al ong the NE Chukchi coast.

7.4.1.2 Ircphic Implications. Young-of-the-year capelin are

undoubtedly eaten by fish in nearshore areas during summer. Adults my be
eaten by seals and birds and have been listed as an inportant item in the
sumrer diet of belukha whal es (Seaman and Burns 1980).
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7:4.2 Arctic Cod
The Arctie cod is one of the nost widely distributed and abundant of

the marine fishes and neasurable adverse inpacts to Arctic cod are
unlikely because (a) oil under ice has reduced dispersion and volubility
and (b) the pelagic eggs would be widely dispersed. However, Arctic cod
eggs are buoyant and thus susceptible to light density hydrocarbons in the
event of a winter oilspill. Spawning may take place in nearshore areas
during winter (Craig et al. 1982). Cod are often associated with the
underside of sea ice and open ice fissures (Sekerak 1982), also

consol i dation areas for light density contam nants.

7.4.2.1 Subsistence Implications. Cod are taken incidentally but

generally do notconstitute a primary target species for subsistence
fisheries.

7.4.2.2 Irophic Implications. The trophic inportance of Arctic cod
was summarized by Sekerak (1982):

“(Arctic cod) are inportant because they figure promnently in
the diet of many highly prized marine mammalsand seabirds.
Recent studies on the feeding ecol ogy of vertebrates have
confirmed that the Arctic cod is eaten by white whal es,
narwhal s, ringed seals, bearded seals, harp seals, walruses
(occasionally), thick-billed and common murres, bl ack
guillenots, black-legged kittiwakes, northern fulmars, Arctic
terns, and gl aucous, Sabine's, ivory and Ress' gulls (Quast
1974; Bradstreet, 1976, 1977, 1979, 1982; bDiveky 1976, 1978;
Lowy et al. 1978; Springer and Roseneau 1978; Davis et al.
1980; Bradstreet and Cross1982). In nany cases, the Arctic
cod forms a significant fraction of the food consuned by the
above marine mammal s and seabirds. Arctic cod are also of
indirect inmportance to polar bears and Arctie foOxes, since
their principal marine food, the ringed seal, also relies on
Arctic ced as food. The inportance of Arctic cod in arctic
trophic relationships is underscored, since no alternate food
source of equivalent value appears to exist."
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7.4.3 Fourhorn Sculpin

Fourhorn sculpin are typically associated with nearshore waters
throughout their life. Spawning takes place in w nter when adhesive eggs
are extruded onto the substrate. Hatching nmay take up to three nonths
depending on tenperature (Mrrow 1980). Shortly after breakup both adults
and fry nove ennmass into shallow coastal waters where they feed during
sumrer (Andriyashev 1954, Westin 1970).

7.4.3.1 Impact Vulnerabilitv. Nearshoreareas are critical habitats
for fourhorn sculpin. The presence of toxic contam nants during wnter
could increase egg nortality. Seulpin eggs are sensitive under nornal
circunstances and require parental care during incubation (Mrrow 1980).

As with capelin, one advantage that fourhorn seulpin may hol dover
many of the anadrcmous species is a broad coastal distribution of critical
habitat. Even though the nearshore habitat is inportant, large stretches
of coastline between Point Hope and Point Barrow are probably used. This
being the case, l|ocalized environmental descriptions would have a |ow
probability of affecting the overall population.

7.4.3.2 Subsistence Implications. Fourhorn seulpin are not utilized
in subsistence fisheries. Craig and Schmdt (1982) reported that seculpin
gill netted by loeal villagers at Wainwright were discarded. They also
found that sone Point Lay fishernen prefer ocean fishing because of the
| ower occurrence of fourhorn sculpin than occurs in Kasegaluk Lagoon.

7*4.3*3 Trephic Implications. Seculpin serve as a food source for
birds and marine manmmal s (Swartz 1966; Springer and Rosereau 1978, 1979;
Lowy et al. 1979; Seaman and Burns 1980). From this standpoint |ocalized
di sruptions in seulpin popul ations could deprive consuners of a fecrage
species. This is particularly true of the large bird popul ations that
i nhabit the Cape Lisburne area.
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7.4.4 Saffron Ced
The reproductive strategy of saffron cod is simlar to that of

fourhorn sculpin in that they spawn in nearshore areas during wnter,
presunmably by extruding adhesive eggs onto the substrate (Mrrow 1980),
thus making eggs vulnerable to high density pollutant exposure; however, a
broad coastal distribution eould act as a buffer against |ocalized
| npact s.

7.4.4.1 Subsistence Implications. Like Arctic cod, saffron cod are

taken occasionally, often as part of w nter "omcod" taken by jig |ine.

7.5.4.2 TIrophic Implications. Saffron cod serve as an inportant
food item for marine mammal s (Frost and Lowry 1981, Lowry et al. 1980,
Seaman and Burns 1980).

7.4.5 Sand Lance
Sand | ance spawn in shal | ow coastal areas but may ot herw se inhabit

ei ther nearshore or offshore waters (Hart 1973). Data collected during
the present study gave no indication of the time or |ocation of spawning.

The sand lance is inportant to the Chukechi regi on because it is a
principal food item of Cape Lisburne and Cape Thonpson bird col onies
(Springer and Roseneau 1978, 1979). Springer and Roseneau (1979)
considered it to be a critical trophic conmponent in the success of
kittiwake popul ations:

"One of the nost critical elenments of kittiwake biology in the
regi on appears to be sandlance. In certain years the fish
school in dense shoals in shallow, nearshore waters and are
easy prey for nost seabirds, especially kittiwakes which are
restricted to feeding in waters less than about one neter in
dept h. Sandlance have been seen to fluctuate in their
abundance and inthe tinme when they arrive near the bird
col onies, fluctuations which have coincided wth nmajor changes
in kittiwake reproductive success.”

Because of this predator/prey relationship, nearshore areas around

the Lisbourne Peni nsul a shoul d be consi dered a vul nerable area Localized
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inpacts to the sandlance population would, with time, be mtigated by
recruitment and recolonization by nore southerly stocks, however, bird
popul ations ecould be severely affected during the interim

746Pacific Herring

Pacific herring are nost vul nerable to ocs inmpacts during spawni ng
periods. Adhesive demersal eggs |ocated in shallow, nearshore areas would,
be exposed to high specific gravity contam nants. |f Chukechi herring do
spend their initial sumer in nearshore habitats, nodified hydrography
caused by man-made structures could affect initial growh rates.

The nost inportant subsistence use of herring occursin the SE
Chukehi Sea. Barton (1977) reported herring to be an inportant elenent at
the village of Shishmaref but |ess vital to the subsistence of villages at
Poi nt Hope, Buchland and Deering. Herring are taken incidentally at Point
Lay (Schm dt, LGL pers. comm.).

8.  SUWMARY AND CONCLUSI ONS

The nost promnent species encountered during the 1983 Chukehi study
were Arctic cod, Arctic staghorn sculpin, fourhorn seulpin, capelin,
shorthorn seulpin, hamecon, Arctic flounder and saffron cod. Four horn
seulpin and Arctic flounder are distributed nearshore (<1 km) while the
remai ni ng cottids were found exclusively in deeper, offshore (>1 km
waters. Arctic cod and saffron cod occupied both habitats.

Ciscoes, Whitefish, Arctic char and chum sal non were nuch | ess
abundant in the NE Chukehi Sea than in the adjacent Beaufort and SE
Chukchi seas. The available evidence suggests that streams along the NE
Chukehi coast support very small runs, if any, of these species. This
being the case, then the few specinmens which are present may be incidental
m grants from Beaufert and SE Chukehi popul ations. Gl spill inpacts to
coastal regions around Barrow or the Lisburne peninsulas could inpede
mgration/recruitment and in turn reduce subsistence catches.
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Pink salmen and boreal smelt appear to be the two prinary anadremous
fishes of Chukehi Sea coastal waters. Large river systens |ike the
Kokolik, Utukok, Kukpowruk and Kuk serve as spawning grounds for both
speci es. The estuaries of these spawning rivers are inportant to
reproduction and popul ati on success. Spawning runs of boreal snelt in
spring and pink salmon in late summer could be inpeded by the presence of
petrol eum contaninants. Estuaries are used by the fry of both species
during their initial summer. Chemcal contamnation at this tine could
result in increased nortality of young-of-year. Aterations in the
nearshore physical environment (i.e.,, tenperature, salinity) caused by the
presence of OCS support facilities could further affect early stages of
growth and devel opment.  Any popul ation damage would be felt in the
subsi stence fishing of either species. This is particularly true of the
Kuk River smelt popul ation which supports an impertant winter fishery at
Wainwright.

Arctic cod are one of the mest inportant forage fishes supporting
marine manmmals and bird popul ations.  Because of its high abundance and
wi de distribution in arctic seas this species is, overall, best suited to
wi t hstand OCS inpacts. Frem a nore |ocalized standpoint, however, Arctic
cod are vul nerabl e to devel opnental -i nduced chemical contamnants. Low
specific gravity pollutants could destroy buoyant eggs which are rel eased
in nearshore areas during W nter spawning. The tendency for cod to
congregate just beneath ice layers and around open water fissures during
winter |ikew se renders them vulnerable to |ight density petrol eum
di schar ges.

Saffron cod, fourhorn sculpin, sandlance, Pacific herring and capelin
all serve as food sources for higher vertebrate consumers. Saffron cod,
and to a lesser extent Pacific herring, are also taken by susbistence
fisheries.

One conmon thread of vulnerability shared by all of these species is
their reproductive strategy. Al spawn in shallow, coastal waters by
extruding adhesive eggs on the substrate or |ocal vegetation--saffron cod
and fourhorn seculpin during winter and sandlance, capelin and herring in
sunmmer.  Demersal eggs coul d be destroyed by the presence of high density
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petrol eum contam nants. Further, the value of shallow, nearshore waters
as feeding grounds and nursery areas could also be curtailed by
contam nation or through nodifications in tenperature and salinity regines
which mght result fromthe construction of support facilities (i.e.,
causeways) . Hydrographically-induced changes in early growth and
devel opment could, in the long run, adversely affect population strength.
One factor which could mtigate danage to NE Chukehi Sea popul ations
centers on the spatial extent to which these species make use of coasta
habitats. The greater the area of exploitable habitat the lowerthe
probability that a spatially finite inpact would severely affect the

popul ati on. There is not enough information to deternmine the extent and
honogeneity of coastal distribution in the NE Chukehi Sea for these
speci es.

Even though |ocalized inpacts may not result in |long-term danage to
the success of the general fish population, they could have nore serious
trephic repercussions to higher consuners. A prine exanple is the
apparent trophic dependency that seabird colonies of Cape Lisburne have
for sandlance and sculpin. Even a shert-term reduction in the nearshore
abundance of these fish could seriously affect these bird colenies,
particularly during rearing of young.

As mght be expected, the dom nant marine and anadrcmcus fish species
of the Northeast Chukchi Sea are npbst vulnerable to ocs inpacts which
occur in shallow nearshore areas. This coastal edge is, to one degree or
anot her, used for spawning, feeding and mgration.

The environmental stability of this area should be considered if
"Barrow Arch Sale No. 85" results in the discovery of commercially
expl oi tabl e petrol eum reserves.
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10.  APPENDI CES

10.1 Physical Data Listings

This section contains tenperature, salinity and turbidity data
measured during the 16-25 March winter study and the Point Lay summrer
st udy.
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physical Data: Wnter study

DATE STATI ON DEPTH(m) TEMPERATURE ( o C) SALINITY TURBIDITY (NTU)
3/18 1 S -0.5 32.0 1.5
6 35.0 3.0
2 S -0.5 28.9 3.0
5 28.9 5.5
10 27.3 3.2
3/19 2 S -0.5 28.2 5.0
3/20 2 s 0. s 2s.1 1.2
3 S 0.5 33.0 1.5
3/21 2 S -0.5 2s.2 2.6
3 S -0.5 29.0 2.3
3/22 2 S -1.0 33.3 0.s
3 S 1.0 25.1 2.3
5 20.9 2.3
10 16.S 2.7
3/23 3 S -1.0 28.0 1.3
3124 4 S -1.0 29.7 0.6
3/ 25 4 S -1.0 30.0 0.5
3/ 26 4 S -0.5 29.S 4.3
H S -0.5 27.8 4.6
3/27 4 s -1.0 31.0 0.4
5 30.0 0.4
10 30.1 1.1
3/28 4 S -1.0 31.0 14.1
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Tenperature ©C): Pt. Lay summer study

-

-

Station:
Date
T/18/83
7/19/83
7/20/83
7/21/83
7122/83
7/23183
7124/83
T/25/783
T/26/783
7/127/83
‘1/28/83
7/29183
7/30183
7/31/83
871783
8/2/83
8/3/83
8/4/83
875783 7
8/6/83 8
8/7/83 9
8/8/83 g
8/9/83

8/10/83

8711783 9.0 12.5 10.0
8/12/83 12.0
8/13/83 10.0
8/14183
8/15/83
8716783
8117183
8118183
8719783
8/20183
8/21783
8122/83
8/23/83
8124/83
8/25/83
8/26183
8/27/83
8/28183
8/29183
8/30183
8/31183 -
Mean 5.8
std. Dev. 2.1
std. Err. .b5
N 25

3 4" 5 b 7 8 Mean
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salinity (%): Pt.

St ati on:

Date
7/18/83
7/19/783
7/20/83
7/21/83
T/22/783
7/23183
7/24/83
T/25/83
T/26/83
7/27/83
7/28/83
7129/ 83
7/30/83
7/31/783
8/1/83
8/2/83
8/3/83
874783
8/5/83
8/6/83
8/7/83
8/8/83
8/9/83
8/10/83
8/11/83
8/12/83
8/13/83
8/14/83
8/15/83
8/16/83
8/17/83
8/18/83
8/19/83
8/20/83
8121183
8/22/83
8/23/83
8/24/83
8/25/83
8/26/83
8/27/83
8/28/83
8/29/83
8/30/83
8731783
Mean
Std, Dev.
std. Err.
N

.Gl net

Lay summer study

Fvke Gill
1 2 3 ye 5 6 7 8
26.0 23.9 -
27.5 22. 4 -
21.5 20.6 -
19.5 20.3 - 15.5
20.6 19.5 - 13.1
26.2 20.7 - 20.5
20.2 - 22.7
28.5 20.1 - 19.0
28.0 -
28.3 26.5 -
26.5 13.5 -
25.0 13.0 24.0 -
25.2 8.0 24.0 -
28.3 18.1 -
20.0 17.8 - 16.3
20.0 14.8 - 22.0
23.0 21.8 -
21.0 26.5 -
21.0 i8.5 -
21.5 17.5 - i6.0 .
23.0 - 20.0
22.5 - 22.3
16.0 -
21.5 9.0 20.0 -
1.0 -
21.5 -
26.5 21.0 -
9.0 25.0 -
22.0 - 2200
19.0 14.0 26.0 - 13.0
22.5 14.0 -
23.7 15.5 -
21.0 12,0 - 15.8
24.0 22.5 - 6.8
2*0 23.4 - -7
18.2 - 4.8 22.4
2.9 - S.4
0.0 22.8 - 0.0 0.0
1.2 - 0.0
= 14,8 = - - - - -
23.7 16.0 23.6 - 12.2 15.8 14.9 15.8
3.13 7.23 1.90 - 8.22 9.06 12.90 0.00
061 1.16 .72 - 2.20 5.23 7.45 0*00
26 39 7 - 14 3 3 1
station 4 = Fyke net station 1
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St ati on:

Date
7/18/83
7/19/83
7/20/83
7/21/83
7/22/83
7/23/83
T/24/83
7/25/83
7/126/83
7127183
T/28/783
7/29/83
7130/83
7/31/83
8/1/83
8/2/83
8/3183
8/4/83
875783
8/6/83
8/7/83
8/8183
8/9/83
8/10/83
8/11/83
8112/83
8/13/83
8/14/83
8/15/83
8/16/83
8/17/83
8/18/83
8/19/83
8/20/83
8/21/83
8122/83
8/23/83
8/24/83
8/25/83
8/26183
8127/83
8728783
8129183
8/30/83
8/31/83
Mean

std. Dev.11.41

Std. Err.
N

stuay

Fyke G411 Dav

1 2 3 L 5 6 7 8 Mean
2.9 7*5 - 5.2
2.3 4.9 - 3.6
3.8 4.1 - - 4.0
4.6 3*1 - 8.2 5.3
3.2 3.4 - 5.3 4.0
1.1 2.5 - 2.3 2.0
4.3 - 3.4 3.9

1.5 14.0 - 16.0 10.5
54.0 - 54.0
27.0 43.0 - 35.0
5.0 5.6 - 5.3
2.9 10.5 2.3 - 5.2
1.4 14.5 1.3 - 5.7
1.8 3.0 - 2.4
3.2 7.0 - 15.0 8.4
3*5 4.8 - 3.1 3.8
5.0 3.6 - 4.3
2.2 3.1 - 2.7
9.5 7.0 - 8.3
9.6 7.8 - 8.5 8.6
2.5 - 5.8 .2

7.8 - 24. 0 15.9

3.0 - 3.0
3.2 32.0 5.6 - 13.6
120.0 - 120.0

6.4 - 6.4
5.5 6.0 - 5.3
13.0 1.8 - T.4

15.0 - 1.5 8.3

16. 0 20.0 5.0 - 5.0 11.5
10.0 11.0 - 10.5
22.0 6.7 - - 14.4
10.0 11.0 - 18,0 13.0
1700 8.5 - 20.0 15.2
19.0 3.9 - 22.0 15.0

10.0 - 25.0 19.5 18.2
54.0 - - 38.0 46. 0

140.0 6.9 - 135.0 14.9 74.2

135.0 - 94.0 114.5
—_ 36,0 = = = - = = _36.0
8.7 20.8 3.8 - 25.8 15.6 19.5 18.0 16.7
34.46 2.11 - 39.17 19.42 4.55 0.00 28.32

2.24 5.52 .80 - 10.47 11.21 2.63 0.00 2.94
26 39 7 - 14 3 3 1 93

.Gl net station 8 = Fyke net station 1
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Physi cal Data: _Discoverer Cruise
2c) . Salinity (ppt)
Station  Date _Lonzitude . Depth (m)  Surface Bottom  Surface Bottom

1 8/26  69°51.2" N 166°51.5" U 43 8.9 5.8 30.2 31.0
2 827 69°46.6 * 163°13.4' 17 6.8 6.8 28.6 28.6
3 8/27  69°49.4’ 163°30.5' 24 7.0 4.5 28.7 30.0
b 8/27  69048.3' 163016.5' 17 7.0 7.0 28.7 28.7
5 8/28  69°53.5 163956 .31 27 6.6 2.4 29.9 30.6
6 8/2s  69°47.2' 163°15.9' 16 6.7 - 28.7

7 8/29 69049.2' 163029.4’ 23 6.8 6.8 28.6 28.6
8 8/29  69°52.2¢ 163067.4’ Foed 6.4 2.3 29.8 30.6
8 8/30  70006.8’ 165018.5’ 4o 6.3 4.3 30.7 31.0
1 8/30  T0O06.4! 165018.8’ 11 5.7 4.0 30.8 31.0
11 8/30  69052.9’ 163059.6’ 31 5.8 2.4 29.9 30.8
12 8/31 69048.5' 163%.8’ 24 6.4 6.5 28.7 29.3
13 91 T0907.6" 162043 .81 15 6.0 6.0 28.9 29.8
13 9/1 7093071 160°30.5' 17 4.8 4.8 29.3 29.3
15 9/1 70038.1 ¢ 160909.9* 18 4.8 5.0 29.3 29.5
16 9/2 70037.0 ! 160018.8’ 22 5.3 5.3 27.0 27.0
17 9/2 7094341 160929.11 43 2.9 4.6 29.5 30.9
18 9/2 T0°42.8¢ 160029.9' 42 3.1 4.5 30.0 30.6
19 9/2 ;”33‘2’9' 160018.5* 23 5.2 5.2 30.0 30.0
20 9/2 0039. 160906.3* 19 4.8 4.7 29.3 29.3
21 9/3 T0940.8¢ 160017.5’ 25 5.2 30.1

22 9/4 70040.8¢ 161058.8* 41 3.3 4.0 30.7 31.3
23 9/4 70954.8° 161957 .4° 45 0.2 0.5 29.6 31.7
24 9/5 71903.8° 158%6.3’ 55 0.2 4.0 29.6 30.8
25 9/6 70018.0°¢ 166031.3" 46 1.8 28.9

26 o7 69945 .61 168°31.5' 52 1.6 28.8 32.5
27 9/7 69°36. 3’ 1689267 51 3.0 0.9 30.8 32.6
28 9/8 69959,1°¢ 166025.6’ 46 3.0 2.6 30.2 31.8
29 9/8 69°45. 1’ 167°29.6' 48 2.2 1.3 29.3 32.1
30 9/8 69°38. 6’ 167°28.4" 48 3.8 1.6 30.2 32.0
31 9/8 70023. 3’ 167941 .1 50 0.2 -0.8 27.5 32.2
32 9/9 69°46 .1 - 168°30.6% 51 2.0 1.0 29.0 32.6
33 9/9 69°24.1 1 168°29.1' 52 2.7 3.4 31.6 32.0
34 9/9 68959.2°' 168925.6? 52 6.1 4.0 30.5 31.3
35 9/9 63900.5' 167°30.2' 48 5.8 3.8 30.4 31.4
36 9/9 69000.0 166033.5’ 36 7.1 6.7 30.2 30.9
37 9/9 68058.7" 165032.5* 18 6.8 6.8 29.5 29.5
38 910 6991 .B" 165040.0’ 20 7.0 7.0 29.8 29.9
39 9/10  69010.9’ 165035.2’ 30 6.8 6.8 30.1 30.4
o 9/10  69911.0* 165035.6’ 28 6.8 6.9 30.2 30.2
4 9/10  68959.5¢ 165932,7¢ 18 6.6 6.6 29.5 29.5
42 9/10  68958.97 165032.1’ 19 6.5 6.5 29.5 29.5
43 9/11 69001 .8! 165032.3’ 22 6.6 6.9 29.6 30.0
44 9/11 69°11.0* 165°34.0' 27 6.7 6.9 30.0 30.2
45 9/11  69940.41 165927.6" 39 5.8 4.5 27.8 31.0
46 9/11 69°11.21 165933.9" 47 6.4 - 29.9

47 911 69%1 . 3’ 165933.7¢ 21 6.4 6.9 29.4 30.0
48 9/12  68949.9¢ 166°23.3' 33 6.4 5.9 29.3 31.0
49 9/12  68001.6' 166007.7’ 25 7.5 7.5 30.4 30.5
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10.2 Wnter Catch Data Listings

This section contains |ength, body weight, and stonmach content wet
wei ght data for the 204 Arctic cod taken during the 16-25 March sanpling
period. Stomach contents indicated as 0.01 g include all weights |ess
than or equal to 0.01 8.
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wWinter Fyke Nets: ARCTIC COD

Wi ght of
Station Dat e Wi ght (g) For k rength (mm) St omach _Cont ent s(g)

L 3/16/83 4.27 80 0.02
1.32 55 0.01

2 3/18/83

: PEENNNENE R OTE NN S W
ﬁgga.—imﬂm\ll\)lﬂ(ﬂw\l\l##@l\)h\l#h OD WOOWORPPODyOU O R N ©

2 3/19/83

VWHPONONWPORNUOINPFRP WA POPOOWWRHIIORN®D O &~
o
D

WRNPNRNNEWRNOIRENRORERNERNWRNNN

A
-
~
—
o

1.92 65
1.65 60
1.96 64
2.74 68
2.42 67
2.64 70
3.06 72
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Winter Fyke Nets:ARCTIC COD

of

Veei ght
St omach _Contents(g)

Fork Length

Vi ght(q)

Dat e

Station

1.47
1.93
2.05
2.14
1.10
1.33
1.03

3/19/83

3/20/ 83

7.68
3.57
1.57
2.43
2.86
2.07
1.71
2.45
2.43
2.87
2.59
1.24
1.50
1.74
3.97
2.20
1.96
2.38
3.26
2.24
2.22
2.08
2.24
2.42
2.44
2.31
1.13

0.01
0.01
0.01
0.01
0.01
0.01
0.08
0.00
0.06
0.01
0.01
0.01

3.38
2.91
2.40
2.89
2.21
2.05
2.56
2.50
2.33
2.19
1.95
1.50
1.95
1.63
1.62
1.61
0.97
1.31
1.55
1.95

3/21/63
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W nter Fyke Nets: ARCTI C COD

Weight of
Station Dat e Wi ght (g} Fork_Length (mm Stomach Cont ent s(g)
2 3/ 21/ 83 1.20 58
1.93 60
1.58 60
4, 8s 80 0.05
5.70 90 0.05
1.43 62 0.02
1.02 51 0.00
4,44 84 0.01
0.53 a4 0.01
4,00 78
4.70 83
3.05 74
3.42 78
2.52 69
4.14 80
4,48 80
2.75 68
2.61 69
2.97 73
2.29 66
1.94 63
1.95 60
2.52 68
3.96 75
2.22 65
2.86 70
3.06 70
2.75 69
1.62 62
1.97 66 -
1. 82 63
1.97 62
1.61 62
1. 40 60
1.72 60
1.59 59
1.62 57
2 3/22/83 5.84 94 0.04
4.81 87 0.01
1.89 64 0.01
2.63 70 0.01
1.S6 62 0.00
1.76 67 0.01
1.47 60 0.00
1.12 57 0.01
1.89 62 0.01
1 . 3 9 60 0.01
1.47 57 0.02
0.81 50 0.00
1.63 62 0.00
1.01 55 0.00
0.82 48 0.01
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Winter Fyke Nets: ARCTIC €pD

station

Dat e

Wi ght {q)

3/2 1783

3/ 22/ 83

3/23/83

3/325/83

3/26/83

3/ 27/ 83

3/"28/83

RPNR R ERNER

PN w

I

PeN AN

Fork Length (=m)

257

70
68
65
64
57
67
60
60
54
70
60
70

59
69
55
57
58
60
62

70
72
66
59

65
70
66

80
60
49
50
49

62
66

59
58

Wi ght  of
Stomach Contents (g)

28
09
06
06
02
03
04
03
02
03
03
06

cooooooocoooo

05
06
01
00
00
00
06

oo

04
05
06
04

cooo

05
.04
0.04

oo

0.24
0.15
0.02
0.01
0.01

0.37
0.11
0.07
0.20
0.18
0.09
0.26



10.3 Fish Catch and Effort Data Listings (Point Lay)

This section contains the fishing effort and catch by gear type for
the 1983 Point Lay sanpling period. The actual catch of the nost abundant
species taken at each station is given on a daily basis. Data is provided
for the follow ng species:

— Fyke Nets —Gill Nets
Arctic cod Pacific herring
Capelin Boreal snelt
Fourhorn sculpin Fourhorn sculpin
Arctic flounder Arctic flounder

Boreal snelt
Saffron cod
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EFFORT SUMMARY - FYKE NETS (Hours Fi shed)

St ation:
Date
7718783
‘f/19/g3
7120/ 83
7/21/83
7/22783
7/23/83
7724783
7725783
7/26/83 71.3
77271783
7/28/83
7/29/83
7/30/83
7/31/83
8/1/83
872783
8/3/83
874783
8/5/83
876783
8/1/83
8/8/83
8/9/83
B/10/83
8711783
8/12/83
8/13/83
8/14/83
8/ 15183
8/16/8
8/1718
8718783
8/19/83 20.0
8/ 20/ 83 19.5
al 21/ 83
8/22/83 47.0
8/23/83 .
8/ 24/ 83 46.5
8/25/83 24.0
3/26123 29.5
/27783 .
8/28783 50.0
8/29/8 21
a/3o/a§ 23.
8/ 31/ 83
Mean 27.0 30
Std. Dev, 13.0 12
std. Err. 3.29 3

I

ZWNoOOW

NS RO PN
P -
»iovan ©OWan

N = POPON PO
&0 ONON P O
WO OO0y o101

N 14 10
Total 377.8 305.0 682.8
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EFFORT SUmMMaHI "~ GILL "NETY ‘(Hours Fishdd)
4B . 4Xs  _4xp _ S5 . 6 _ 7 _ B _ Iotal

Date
7718783
7/19/83
T/20/83
7/21/83
7122/83
7123/83
7/24/83
7125/83
T7/26/83
7127/83
7128/83
7129/83
7/30/83
7/31/83
T/1/83
8s2/83
8/3/83
8/4/83
8/5/83
8/6/83
8/7/83
8/8/83
8/9/83
8/10/83
8/11/83
8/12/83
8/13/83
8/14/83
8/15/83
8/16/83
8/17183
8718783
8719783
8/20183
8/21 /83
8/22183
8/23/83
8/24/83
8/25/83
8/26183
8/27/83
8/28/83
8/29/83
8/30/83
8/31/83
9/1/83
Mean
Std.
Std.
N
Tot al

Dev
Err.

3S 3B 1S
30.0 30.0
23.0 23.0
23.2
24.0
50.0 50.5
25.3 25.5
24.3 24.3
18.5 18.5
23.0
24.0 24.0
19.3 19.3
53.0 53.0
21.0 21.0
47.0 47.0
245 24.0
29.0 29.0
20.0 20.5
72.0 72.0
31.8 329 314 336
198 210 11.0 16.1
7.0 79 3.9 49
8 7 8 11

254.1 230.6 250.8 369.2 24.0 6

25.0

23".5
24.0

20.5

NN N N =
NUITN P W
WO UIWe

28.0
24.0
24.0
20.0

20.0

21.5

72.0
24.0

23.0

20.0
24.0

24.5
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26 .0
12.9
* 3.3

390.7

60.0
46.0
23.2
19.8
21.3
24.5
25.0
22.8
24.0
0.0
100.5
50.8
48.6
37.0
48.0

NN
a -

&=
ROPOOCOO®OROOOO

o

°

NWN N
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Cat ch summary: Fyke ¥Nets

Station
Species 1 2 Total
Arctie cod 4014 1191 5205
Capelin 3343 1 344
Fourhorn sculpin 1491 1152 043
Arctic flounder 1512 202 1714
Saffron cod 110 155 265
Boreal smelt 1 79 13
G eat seulpin 24 1 2
Pink sal mon 5 1 6
Arctic char 2 1 3
Least ecisco 2 2
Longhead dab 1 1
Bering eisco 1 1
Pacific sand 1ance 1 |
Threespi ne stickleback 1 1
10,505 2640 13, 345
CatchSummary: G || Nets
: Station
—Species 3- 4, 8 s & 1. _8&8. Total
Pacific herring 39 201 137 =2i 0o 49 80 527
Fourhorn sculpin 0 58 59 21 19 16 29 202
Boreal smelt 1 77 o 7 20 15 66 186
dretie flounder 0 1 13 18 50 3 1 9%
Pink sal non 0 1 2 D 5 28
Capelin o 6 9 0 0 ] 1 16
Arctic cod 1 ] [/} 0 [} Q 2 i2
Longhead dab ] 5 5 0 ] i 1 1
Great sculpin 0 2 0 0 0 1 2 5
Saffron cad 0 1 0O 1 0 O 2 4
Sturgeon poacher 0 2 0 0 0 O ! 3
Bering eiseo Q 0 1 0 0 0 0 1
Chum salzon 0 O O 0 O 1 0 1
%% 372 26 68 89 8 190 1092
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FYKE NETS: Aretie Cod FYEE NETS. Capelin FYKE NETS. Fourhorn Sculpin

Date Date Date

7/18/83 119 7/18/83 0 7718783 30 -
7/19/83 709 7/19/83 0 7/19783 304 -
7/20/83 99 7/20/83 0 - 7/20/83 86 -
7/21/83 287 7/21/83 0 7/21/83 161 -
7122/83 164 7122/83 0 7/22/83 27 -
7/23/83 385 7123/83 0 7/23783 24 -
7/24%/83 - 7124183 7/24783 -
7725783 7/125/83 7/25/83 -
7/26/783 476 - 7/26/83 0 - 7/26/83 16 -
7721783 - 7127183 77211783 -
7/28/83 7/28/83 - : 7/ 28183 -
7729783 296 7/29/83 1 7/29/83 5 -
7/30783 66 7/30/83 1 7/30/83 16 -
7/31/83 28 7/31/83 0 - 7/31/83 ) -
871783 15 8/1/83 134 871783 60 -
8/2/83 866 872783 2698 8/2/83 ga -
8/3783 375 8/3/83 498 8/3/83 2 -

8/4/83 129 874783 11 874783 11 -

8/5/83 8/5/83 875783 - -

8/6/83 . 8/6/83 8/6/83 -

8/7/83 - 8/7/83 877783 -

8/ 8/83 8/8183 8/ 8/ 83 -

8/9/83 8/79/83 8/9/83 -

8110/ 83 . 8/10/83 8110/ 83 -

8/11/83 8111/83 . 8/11/83 -

8/ 12183 8/12/83 8/12/83 -

8113183 8/13/83 8/13/83 -

8/14/83 8/14/83 8/ 14/ 83 -

8/ 15/ 83 - 8/15/83 8/15/83 -

8/16/ 83 8/16/83 . 8/ 16/ 83 -

8/17/83 8/17/83 8717783 -

8/18/83 8/18/83 . 8718783 -

8/19/ 83 3%% 8/19/83 0 B/19/83 90
8/ 20/ 83 8/20/83 0 8/20/83 119
8/ 21/ 83 - 8/21/83 8721783 . -

8/ 22/ 83 64 8/22183 0 8/22/83 93
8/ 23183 - 8/23/83 8/23/83 -

8/ 24/ 83 53 8/24/83 0 8/24/83 66
8/25/8 31 8/25/83 0 8/25/83 33
8/ 26/ 8 475 8/26/83 0 8726783 50
8/27/83 - 8/27/83 8727783 -

8/ 28/ 83 115 8/28/83 0 8/ 28/ 83 525
8/ 29183 6 8/29/83 0 8/29/83 78
8/ 30/ 83 1 8/30/83 0 8/ 30/ 63 49
8/31/83 — 35 8/31/83 —_— 1 8731783 —=_ _ 18
Total 4018 1199 Total 334 1 Total 149 1152

5205 3344 2643
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FYKE NETS:

Arctic Flounder

Station: 1. 2

Date
7/ 18183

7/19/83
7/20/83
7121/ 83
7122183
7123/ 83
7/24/83
7125183
7/26783
1/27/83
7/28/83
7/29/83
7130/ 83
7/31/83
8/1/8
81218
8/3/83
8/74/83
8/5/83
8/6183
8/7/83

8/ 13183
8§/14/83
8/ 15/ 83
8/16/ 83
8/17/83
8118/ 83
8/19/ 83
8/ 20/ 83
8/21183
8/ 22/ 83
8/ 23/ 83
8/ 24/ 83
8/ 25/ 83
8/26183
8/ 27/ 83
8/ 28/ 83
8/ 29183
8/30183
8/31/83
Total

5
67
21
188
109
92
57
65
13
36
752
27
63
11

18

63

17

25

2

18

46

0

2

—. 1

1512 202

1714

FYKE NETS: Saffron Cod

Station:

Date
7/18/83
7/19/83
7/20/83
7721783
7122/83
7/23/83
7124/83
7125/83
7126/83
7127/83
7128/83
7129/83
7/30/83
7/31/83
0/1/83
8/2/83
8/3/83
8/4/83
8/5183
816/83
8/7/83
818183
8/9/83
8/10/83
8/11/83
8/12/83
8113183
8/14/83
8115183
8/16/83
8/17/83
8/18/83
8/19/83
8120/83
8721783
8/22/83
8/23/83
8/24/83
8/25/83
8/26/83
8/27183
8/28/83
8/29/03
8/30/83
8/31/83
Total

—1.

O moOoO 0

24

-
ON— N OO

110

—2.

0
22

21

29
2
29
43
3
0
—f
155
265

FYKE HETS: Boreal Smelt

Station:
Date
T/18783
7119183
71207 83
712183
71531 83
7123/ 83
T/24/783
7/25/83
1158/ 83
7127183
71281 83
7129183
7150783
/31783
8343
8/2/83
815183
817/ 83
875/ 83
8/6/83
8/ 7183
8/ 8163
816183
8/10/83
811183
817183
81137183
8714783
8/ 15/ 83
8/ 18/ 83

8/19/ 83
8/20/83
8121183

8/ 31/ 83
Total

—_—

ocoomoooe =1} OO s O L
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G LL NETS: Fourhorn Sculpin G LL METS: Arctie Fl ounder

;

OoO— O0OwWwOo

OO0 OO WM OO OO0O0OO=DWOO OO

OO =

o

o

Statdop: __ 3 _ .8 _4X 5 [ 7T 8 Iotal Station: 3 _ 4 _48X
Date Date

7/10/83 0 0 7/18/83 0
7/19/83 0 - 0 7/19/83 0

7/20/83 0 0 7720/83 . 0
1/21/83 0 - 0 T/21/783 . -
7722783 1 1 7/22/83

7123/83 0 0 7123/83

7/24/83 - 4 4 7/24783

7/125/83 0 0 7/25/83

7/126/83 . 0 - - - 0 7126/83 0
7127183 0 7/27783

7/128/83 0 0 7/128/83 : 0
7729/83 0 - 0 7729783 0
7/30183 0 0 7/30/83 0

7/31/83 0 - 0 7/31/83 0

771783 3 0 - 3 7/1783 0 0
872783 3 3 812/83

8/3/83 56 19 75 8/3/83 . 13
874/83 0 0 8/4/83 ) 0
8/5183 0 8/5/83

876783 0 8/6183

8/7/83 0 8/7/83

8/8183 2 2 8/8/83

879783 17 17 8/9/83

8710783 . ) 0 8/10/83

8/11/83 0 13 - 13 8/11/83 0 7
8/12/83 0 8/12/83

8/13/83 ) 0 8/13/83

8/14/83 - 0 8/14/83

8/15183 3 3 8/15/83 0
8/16/83 - 0 0 8116/83

8/17/83 0 0 8117/83 0

8/18/83 - 2 2 8118/83

8/19/83 0 1 1 8119/83 0

8/20183 0 0 0 8/20183 1
8721783 0 8/21/83

8722783 7 0 7 8122/83 0
8/23/83 3 12 15 8123/83 0
8/24183 14 14 8[24/83 1
8/25/83 0 2 2 8/25/83 0

8/26/83 2 12 14 8/26/83

8/27/83 - 0 8127/83

8/28/83 0 0 8128/83

8/29183 0 4 2 6 8/29/83 0

8/30/83 2 2 8130/83

8/31/83 - 0 8731783

971783 = 18 = = = = - 18 9/1/83 = 2 -
Total 0 58 59 21 19 16 29 202 Total 0 11 13

Py s it 1 1108t a1 bttt ) sttty
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G LL NETS: Paeifie Herring GILL NETS: Boreal Snelt

E

o™
=
=3

Station: 3 % _4X _ § Stationt 3 H__4x _ 5

n

N

Ao

[EEN

Date Date

7/18/83 0 - 0 7/18/83 - 0 -
7/19/83 0 - - - - 0 2/19/83 0 -
7/20/83 0 - - 0 7720783 0 - -
7721783 . . - 0 - 0 7121/83 - 0
7722783 0 - 0 7122/83 - 2
7/23/83 0 - 0 7123/83 - 0
7/24/83 0 - - - 0 7/24/83 - 0
7/25/83 0 - 0 7/25/83 . - 0
7/26/83 . 0 - - 0 7/26/83 0 -
7721783 - - 0 7127183 - -
7/28/83 0 - 0 7/28/83 0 -
7/29/83 0 - 0 7/29/83 0 -
7/30/83 0 - - - 0 7/30/83 0 . -
7/31/83 0 - 0 7/31/83 0 - .
771783 1 0 - 1 771/83 . 0 0 -
8/2/83 . 0 - - - 0 8/2/83 - 4
8/3183 13 0 13 873783 0
8/4/83 . 2 - 2 874783 0
8/5/83 - 0 8/5/83 -
8/6/83 - 0 8/6/83 -
8/7/83 - 0 8/7/83 -
8/8/83 - 5 5 8/8/83 -
8/9/83 - 58 58 819/83 -
8710/83 - 0 8/10/83 -
8/11/83 24 28 - 52 8/11/83 0 0 -
8712783 - 0 8/12/83 -
8/13/83 - 0 8/13/83 -
8/14/83 - 0 8/14/83 -
8/15/83 122 - 122 8/15183 0
8/16/83 1 - 1 8/16/83 - 0
8/17/83 0 - - 0 8117/83 0 -
8/18/83 18 - 18 8118/83 - 0
8/19/83 1 0 - 1 8/19/83 0 - - 0
8120/83 39 0 - 39 8120183 8 - 0
8/21/83 - 0 8/21/83 -
8/22/83 29 1 - 30 8/22/43 57 - 0
8/23183 64 - 22 86 8/23/83 - 6 -
8/24/83 . 32 - 32 8/24183 1 -
8/25/83 13 0 - 13 8/25/83 1 - 1
8/26/83 1 - 39 40 8/26/83 - - 0
8/27/83 - 0 8/27/83 -
8/28183 0 0 8/28/83 -
8/29/83 1 0 - 5 6 8/29/83 0 - 0
8/30/83 0 - 0 8/30/83 - 0
8/31/83 - 0 8/31/83 -
9/1/83 - 8 - - = - - 8 971783 ~ 5 = -
Total 39 201 137 21 0 49 80 527 Total 1 77 0o 7
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10.4 Length-frequency Data Listings (Point Lay)

this section contains |ength-frequency databy gear type for fish
that were measur ed during the Point Lay sanpling effort. Data is provided

for the follow ng species:

Fyke Nets Gill Nets
Arctic cod Pacific herring
Fourhorn sculpin Fourhorn seculpin
Arctic flounder Boreal smelt
Saffron cod Arctic flounder

Boreal snelt
Capelin

266
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Gill Nets Spacies: Aratio Floundep
218 1219 1220 7/2% 1/22 /23 /24 T/2% 126 1428 1429 1230 /3% B/ 872 843 B8 B8, Xotal

Date(H/D)
Length(mm)

15
80
8s
90
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G111 Nets Species: Arotio Flounder

Grand

879 Ar11 8215 8416 8211 8218 Br19 B/20 Bre2 Bs23 B/28 B/25 B/28 B/28 B/29 830 4L Total ZTota)
1

i L

93 1 1

9

S
100 1 |

Date(M/D)
Leagth{nam)
15

118 1

e
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Gill Nets Specles: Fourhorn Sculpin

f.a.:n{.ﬂ.(ﬂ.l’ 1718 1419 1420 /21 I/22 1423 /28 /25 1/26 1/28 /29 2230 7231 B8/ A/2. 823 A/ 828 Iotal
eong an
8s
90
95
100 1
105
1110
115
120
125
1310
135
Y0
185 1
150
155
160
165
170
175 1
180
185
190
195 1
200
205
210
215
220 1
225
230
- 235 2
240 1
245 1
250 1 3
255 1
260 1
265 2
270
275 i
280 2
Tot al 0 0 0 0 i 0 b 0 0 0 0 0 0 3 3 75 0 2
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Gill Nets Species: Fourhorn Sculpin

Date(M/D)
Lenggh(un)
S

90
95 1
100 2
105 1
110 1 1
115 ! 1
120 3 1 1
125 1
130 2
135
130
485
150
155 1 b |
160 5
165 1
170, 1 2
175 3
180
185
190
195
200
205
210 2
215
220
225 3
230
235
210 i
215
250
255
260
265
270
275
280
Total - T 3 3 0 ° 2 0 0 7 13 i2 2 14 0 6 2 0
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Gill Nata

Date(M/D)
Length(mn)
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
26'5
270
215
280
285
290
. 295 .
Total

Speciea: Pacifio Herring
I18 1/19 1/20 /23 1422 I/23 T2 1428 2/26 1/28 1/29

730 2231 A1 B/2 843 Bsn A/8 Total
[«]

[«]

[«]

[«]

[«]

[«]

[«]

[«]

o

[«]

o

o

o

o

o

o

o

o

o

o

o

0

)

1 2

1

% ! 5
1 2 i 1
1 1 3
1 1
L} 1 [3
o

o

o

o

o

o

N
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G1ll Wets Species: Pacifie Herring

Grand
L {nm)
ength{mn

120 1 1 1
125 0 0
130 0 0
135 0 0
140 0 0
135 0 0
150 0 0
155 0 0
160 0 0
165 0 0
170 0 0
175 0 0
180 0 0
185 0 0
190 0 0
195 0 0
200 0 0
205 1 1 1
210 4 L} 2 1 3 14 1%
215 1 2 1 1 5 s
220 1 1 3 1 3 1 5 17 1%

225 1 1 2 1 1 6
230 2 4 1 4 3 5 2 3 2y 24
235 2 2 6 1 2 7 1 1 22 2%
240 2 13 1 4 11 7 | 1 40 44
245 6 3 16 1 1 9 1 1 6 B4 48
250 5 1 11 1 7 5 7 1 5 1 4y 48
255 13 5 22 2 1 4 1 4 2 2 56 59
260 9 10 19 1 3 6 2 8 2 2 7 2 71 72
265 6 7 3 3 1 7 5 2 3 37 43
270 5 9 1 3 3 1 b 2 1 n 41
275 8 2 6 l 2 22 22
280 Ll 7 1 2 2 16 16
285 2 2 2
290 1 1 2 2
295 1 i 1
Total 58 48 122 1 0 18 1 39 30 T4 17 13 39 0 b 0 0 566 487
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0111 Nets Speciea: Boreal Smelt
1/18 1/19 1720 1723 1/22 1/23 I1/28 1425 1/26 128 1/29 1230 1431 821 B/2  Bs3  Bs% B8 Total

)
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Gill Nets Species: Boreal Smelt

Date (M/D)
Length{mn)
120 1
125
130
135
140
145 1
150
155
160
165 1
170 1
175 o
lgo o
1 5 _‘ o
190 °
195 o
200 2 6
205 0
210 1
215
220
225
230
235
240
245
250
255
260 H
265
270 1
275 1
280
285
290
295
300 1
Total

-
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Fyke Net (Gcean)

Date(M/D)
Length(nm)

40

45

50

55

60

&5

70

75

80

8s

90

95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265

Tot al

Spsoies: Arotie Cod

118 119 1/20 I/21 122 1423 T/2% 1425 1/26 1/21 1428 1429 1730 1/31 821 Br2  B/3 B/ Tetal

13
17
13
18
21
10

NWWN o

119

5 1 2 2 1
1 8 16 8 1 3
12 4 20 18 T 117
6 18 21 18 13 35

9 10 36 32 10 27 2

16 10 L} 17 22 52 5

12 7 26 25 21 16 17

18 1" 18 13 23 18 15

36 8 1 10 5 6 19

14 8 6 7 6 4 13

21 12 2 12 5 1 12

3 1 2 2 2 3

1 3 1 5 1
SR |
1

1 ) 1 2

2

1

1

1

1 1

1

1 ]

164 99 198 1'62 130 0 0 1717 0 0 100

1
1 1
1
2
1 1
2 1
1
8
6 1
5 1
1
X 1
3 2
Vg
1 5
3 2
2 1
3 1
3 1
[}
2
1
1 i
66 2a
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Fyke MNet (Lagoon) Speocles: Arctic Cod

lén.t.n{.l:.(@).) 8219 8720 8221 8s22 A/231 B2 825 8426 B/27 8428 B/29 B/30 B/31 Jotal Grand Total
ength{on
%0 0 1
A5 0 1
50 0 13
55 0 52
60 1 1 97
65 0 127
70 1 2 3 160
15 2 1 3 190
80 4 2 3 12 170
85 11 2 2 5 20 160
90 5 6 2 L} 2 5 3 3 1 31 142
95 20 2 1 6 1 2 9 L] 61 135
100 10 T 3 L] L) 3 9 %0 119
105 13 6 1 5 [ | 46 64
110 9 3 3 1 3 T 22 9 L] 53 77
115 15 3 2 1 2 5 1 3 33 53
120 1 1 1 3 1 2 26
128 3 1 3 2 10 16
130 1 1 1 1 1 5 18
135 5 1 2 3 1 ) 13 29
1450 1 2 1 3 1 1 9 17
1485 3 1 2 1 1 1 9 2%
150 2 1 2 1 1 1 17
155 1 2 3 2 8 16
160 L] 1 L 2 1 12 28
165 1 2 3 1 2 2 1 12 26
170 L 3 1 1 1 10 17
175 2 4 6 2 14 17
180 1 1 2 4 7
185 1 2 1
190 2 3 2 1 8 13
195 1 S
200 2 2 ]
205 1 2
210 1 1 1
215 1 : 2 2
220 i 1 2
225 0 0
230 0 1
235 0 [}
240 1] 0
245 0 0
250 0o 0
255 1 ]
260 0 0
265 3 3 3
Total 2z 52 ° 55 ° 43 3 5° 0 52 6 35 a7 1854
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Fyke Net {(Ocean) Species: Fourhorn Sculpin

m:.t_mut:‘)MMmmmzmmmmﬁmmmmwm.mmm_m
ngth{zn
35

40
111 2 1
50
55
60
65
70
75
80
85
90 1 1 1
95
100 1
105 1 1
110 1 1 1
115 1
120 ‘1
125
130
135 1
140
145
150
155 1 1 1
160
165
170 1
175 1 .
180 1
185
190 1 1
195 1
200 2 1 1
205 1
210 1 1 2
215 1 1
220 1 2 2 2
225 1 1
230 1 1 1
235 1
240 1 1
245 1
250 1
255
260
265 1

Tot al 30 121 86 119 127 108 0 0 16 0 0 5 16 0 54 53 71 0
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20 21
3 5 14 18 7

B
o= N O ON
3,

-3
=
~
NN
— = =N ot

-
F RN,

N =
MWV o= W
N e O =

ot N) =t N U1
o -

NNet IrNO =

N
-t

- W N W -
COVWVINWAREO Nt s HWOW OO

_-w N

-

-
ZONDW -
RO ST =t NOCO R CORILO N 0O W LD AT b 3¢ OF =

Lt DO et d N =a W =F N I =t BT VLD DO O

o
o



8LT

Fyke Net (Lagoon) Species: Fourhorn Sculpin

L th( )
ength(mm

35 1 1 1
50 0 0
45 2 2 s
50 1 2 1 3 61
55 8 1% 5 1 2a 159
60 1 9 12 9 2 33 309
65 1 ] ] ] 13 9%
70 2 1 2 1 1 1 8 (1]
15 1 2 1 1 2 1 1 z 1" 33
80 1 L} 5 1 8 1 ] 5 1 36 45
05 3 9 5 1 2 5 1 2 6 35 35
90 9 8 3 1 1 5 | 1 L1} 51
95 [ 3 3 3 1 ] 1 (3 27 27
100 H 3 2 3 3 1 1 2 20 2%
105 2 1 1 1 2 7 18
110 z 3 1 2 1 1 10 21
115 3 2 1 1 1 8 12
120 2 2 1 1 3 1 1 11 21
125 2 2 3 1 3 1 2 1% 22
130 1 2 ] 1 1 1 1 1 1 13 21
135 3 5 2 3 2 6 22 28
140 3 1 2 2 2 2 1 2 15 18
145 1 1 2 2 2 14 19
150 1 2 2 3 1 1 1 2 2 15 18
155 1 3 1 1 6 15
160 1 1 1 3 11
165 1 1 1 ] 4 10
170 1 1 7
75 1 i 3 12
180 1 1 2 10
365 1 1 1 3 [
190 1 1 2 8
195 0 7
200 1 1 9
205 1 1 2
210 1 2 6
215 1 1 1 3 5
220 0 7
225 0 2
230 1 1 2 5
235 1 1 2
240 0 2
245 0 1
250 0 1
255 0 0
260 0 0
265 0 1
Tot al 0 51 0 50 0 b6 33 50 0 by 53 59 LY ] 429 1235



Speoies: Arctio Flounder

Datve(M/D) 1218 149 1/20

Fyke Het (Ocean)
Length(u)

I/21 I/22 T/23 1/2% 1/25 T1/26 7727 1/28 2429 I/30 1/31 B4 As2. B/3. A48, Iatal
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FykeNet (Lagoon) Spacies: Arctioc Flounder

{.u.a{ilfm) 8219 8720 8721 8722 8723 f8/2% B/25 f/26 8721 8728 A/29 8/30 8431 Jotal Grand Total
ang an
30 1 3 6
35 2 2 19
L 1) 0 24
's5 0 30
S0 0 8
55 0 2
60 0 0
[ 13 1] 9
70 1 L] 1 7 17
15 3 1 1 6 1 12 27
80 1 1 2 16
85 2 3 3 9 20
90 1 3 2 6 2%
95 3 3 2 5 14 33
100 1 3 1 6 28
105 2 3 6 33
110 3y 5 29
115 1 l 25
120 1 1 1 2 2 7 33
125 2 : 1 1 ] 42
130 1 1 43
135 1 1 1 1 L] 37
180 2 1 2 2 1 1 9 54
135 ] 1 1 3 31
150 1 1 1 3 36
155 3 3 1 1 8 38
160 1 L} 2 1 1 9 40
165 2 1 3 26
170 1 2 1 L] 38
175 2 1 1 ] 29
180 3 1 | 5 20
185 1 1 1 1 1 ] 3 23
190 1 2 1 y 14
195 2 2 1 1 2 8 19
200 2 2 3 1 8 15
205 1 1 1 1 1 5 14
2 1 0 1 1 1 2 5 12
215 1 2 1 2 1 7 8
220 1 2 3 y
225 1 2 1 1 6
230 1 1 2 2
235 1 ] 1
240 1 1
Tot al 18 50 0 17 0 25 2 18 0 46 2 11 189 936°



‘I8¢

Fyke Net (Ocean) Species: Saffron Cod

Date (M/D)
Lens:h(nm)
5

50

55

60

65

70

15

8o

85

90

95
100
105
110
115
120
125
130
135
140
185
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260

Total

1/18 1219 I/20 /21 1722 1223 1/28 1/2% 1426 /21 1/28 1729 1230 1/3t A/ 8s2 873 B/8 Iotal
0
0
()}
0
0
0
0
2

2 1 :
2 - 3 1 H

x 6 7
7 24 1 17
1 3 13 2 32
1 1 8 20
3 1 3 1
3 1 1 7
1 5
1
0
0
0
0
0
0
1
° ° ° ° 5 ° 0 24 61 12 °,
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Fyke Net (Lagoon) Speciesa: Saffron Cod

1nnﬂﬁm} 8219 8s20 B/21 8722 B/23 B/28 B/25 B/26 B/21 B/28 829 8230 8731 Iotal Grand Total
ogth(mn
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Fyke Net {Ocean) Species: Boreal Smelt

Date(M/D)
Length(na)
50
55
60
65
70
15
80
8s
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
Total

118 1719 1/20 /21 I/22 1/231 I/28 1/25 1426 1/27 1/28 71/29 1430 1/3t 841 B2 B/3 B/h Total
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Fyke Net (Lagoon) Speci es: Boreal Snelt

lli.n.n.t{ﬁ(l#_)_m) 8219 8/20 8r/21 8/22 8/23 8/24 B8/2% B/26 8727 8728 829 8730 B/31 Iotal Grand Total
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130

1375

140

145 1 1

150 1

155

160

165 1 1

170

175

1%0

185

190

195 1

200 1

205

210 1

215 1

220 2

225

230

235 ]

240

245

250

255 1

260 1

265

270
Tot al
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Pyke Net (Ocean) Species: Capelin

W) 1418 1/19 1/20 /21 1/l22 1/23 1/2M T/25 1/26 1/21 1/28 129 2230 7231 821 Az2. 873 B4 Total
ng 1]
110 2 2
115 3 1 X
120 6 5 6 17
125 10 17 1 38
130 1 1 18 12 12 L2 ]
135 16 9 13 38
140 L] 6 10 20
145 2 2 6 10
150 1 1
15§ 1 1 2
Totsl 0 0 0 0 0 0 0 0 0 0 0 1 1 0 57 57 60 0 176
Fyke Net (Lagoon) Speoies: Capelin
L h(m)
engt
110 0 2
115 0 4
120 0 17
125 1 1 39
130 0 iy
135 0 38
140 0 20
145 0 10
150 0 1
155 0 2
Total 0 0 0 0 0 0 0 0 0 0 0 0 1 1 177



10,5 Fish Catch and Effort Listings (Discoverep O Uise)
This section contains fishing effort and catch data by gear type for

the 1983 Diseoverer cruise sanmpling effort. Actual catch by species is
listed for each station.
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Geographi ¢ Coordi nates/Depth: OQter Traw s

Station  Date = Latitude  Longitude  Depth (m)

1 27/08/83 69 47N 163 16°N 17
3 28/08/83 69 45 N 163 19-N 17
4 30/08/83 70° T.N 165 24°N 42
5 30/08/83 70610-N 165 34-N 43
6 30108/83 69_52 N 164 4-N 29
7 31/08/83 69 50 N 163 33"N 23
8 31108183 69G 47N 163 15-N 15
9 31/08/83 69 45N 163 4°N 13
10 31/08/83 690 46 N 163 4-N 13
11 31/08183 690 46 N 163 4-N 13
12 1/09/83 70_ 9N 162 45-N 18
13 1109/83 70°33°N 160 33-N 20
14 1709/83 70° 31N 160 34°N 17
16 2/09/83 70 °39-N 160 T1°N 20
17 2/09/83 70° 40°N 160 17°N 24
18 2/09183 70° 42N 160 30°N 42
20 8109/83 69° 457N 167 29-N 48
21 10/09/83 69. | -N 165 35-N 21
22 10/09/83 69,1 |-N 165 40-N 30
23 10/09/83 6805 2-N 165 28-N 7
25 11/09/83 680 52-N 165 27-N 7
26 11/09/83 68 56-N 165 28-N 7
27 11/09/83 6904 ON 165 33-N by
28 12/09/83 6805 O N 166 23-N 31
29 12/09/83 68 1N 166 1°N 26

Geographic Coordinates/Depth: GII Nets

Station Date Latitude Longitude  Depth (m)
1 29/08/83 69°45 N  163° ¥u 9
2 28/08/83 69°47 N 163° 16 W 18
3 28/08/83 69°46°N  163° 6W 13
4 31/08/83 69 49°N 163029-w 23
5 30/08/83 69°52°N 163" 57-W 27
6 30/08/83 70° 6°N 165020-W 41
7 3/09/83 70°38°N 160° 5-W 15
8 2/09/83 70°38°N 160° 5w 15
9 3/09/83 70° 40-N 160° 17-w 22
10 10/09/83 68°51°N 165029-w 16
11 10/09/83 68° 52-N 165" 33°W 10
12 10/09/83 68 52-N 165° 28'W 10
13 11/09/83 69° 1°N 165" 33w 22
14 11/09/83 69°1 1'N 165° 34w 27
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Ef fort

Station Gear Type Km Trawled

RN
Qo o~Novr W —

11
12
13
14
16
17
18
20
21
22
23
25
26
27

29

Summary: Otter Traw s

25’
25’
25’
25*
25’
25’
25’
12’
12’
12’
25)
25’
25’
25’
25’
25’
25’
25’
25’
12
12’
12’
25'
25’
25’

1.792
1.755
5.803
4.525
3.843
4,146
3.932

. 730

«200

0291‘
3.081
4. 815
2.949
3. 067
2. 246
2.692
1

Ef fort

Summary: Gill Nets

Station  Hours Fished.

1s
1B
2s
2B
3s
3B
4s
4B
5s
5B
6S
6B
7s
T8
8s
8B
98
9B
10s
10B
11s
110
12s
123
138
13B
14s
148

4y
Ry
36
36
39
39
19
19
14
14
15
15
26
26
22
22
24
24
18
18
18
18
16
16
19
19
18
18
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Catch Summary: Otter trawl, Speoles DYy Station

Species
Arctic staghorn sculpin (Gyunocanthus tricuspis)

Arctic cod ( Boreogadus saida)

Hamecon (Artediellus scaber)

Shorthorn seulpin (Myoxocephalus scorpius)
Saffron ecod (Eleginus gracilis)

Sl ender eelblenny (Lumpenua fabricii)

Ri bbed seculpin (Iriglops pingeldi)

Snailfish (Liparis spp.)

Yellowfin sole (Limanda aspera)

Sand lance (Ammedvtes hexapterus)

Wal leye pollock (Iheragra ghalcogramma)
Sturgeon seapoacher (Agonus acipenserinus)
Antlered sculpin (Enophrys diceraus)

Arctic shanny (Stichaeus punctatus)

Arctic alligatorfish ( Asidophoroides plriki)
Saddl ed eelpout (Lycodes mucosus)

Fish doctor (Gymnelis yiridis)

Eyeshade sculpin (Nautichthys pribilovius)
Arctic eelpout (Lycodes reticulatus)
Fourhorn sculpin (Myoxocephalus guadricornis)
Pacifie herring (Clupea harengus pallasii)
Gymnelis hemifasciatus

Pol ar eelpout (Lycodes polaris)

Fourline snakeblenny (Eumesogrammus praeciscus)
Whitespotted greenling (Hexogrammos stelleri)
Spatulate sculpin (Icelus aspatula)

Archer eelpout (Lvcodes sagittarius)

Arctic flounder (Liopsetta glacialis)

Boreal smelt ( Osmerus mordax)

Station
A A T L S 83 o 10 11 12% 13 _1n 16" z1otar
566 665 28 11 63 22 73 16 31 10 366 14 ¥ 3 1872
100 106 247 96 136 171 121 9 ‘9 (0] ‘6 78 & 6 1089
55 1 0 0 4 2 21 3 1 12 1 12 (1] 2 124
105 65 1 2 10 64 22 0 0 1 26 7 y 1 308
2 2 0 0 1 0 0 1 0 0 8 1 1 0 16
2 1 0 0 3 2 4 0 0 0 2 3 2 0 29
3 1 0 0 4 56 1 0 0 0 0 0 5 0 0 79
1 6 0 0 10 15 3 3 9 2 1 0 0 0 50
2 1 1 0 0 1 0 0 1 0 2 0 0 0 8
8 2 0 0 0 3 6 0 0 0 2 0 0 0 21
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 60 o 0 0 6 0 0 0 2 0 0 0 18
0 0 0 0 0 0] 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 0 0 2 3 0 0 0 0 0 1 0 0 6
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 2 0 0 0 0 0 0 1 0 0 3
0 0 0 0 0 3 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 4 o] 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 3 0 0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0
0. Qq 0 0 0 __0__20 0 0 ) 0 o __ 0 0 0
858 866 27 109 238 342 266 3 55 25 416 123 15 13 3635
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Cateh Summary: Otter trawl, Species by St ati on

Stakion
Spectes 7. 18> 20 221 23 25 26 _27 _28  _203 Total Total
Arctic staghora sculpin (Gymnocanthus tricuspis) 43 7 0 5%0 91 24 11 <im 18 2 3 944
Arctic cod ( Boreogadus saida) 12 15 162 158 13 1 0 0 sos 3 0 1172
Hamecon (Artediellus scaber) 531 3t 42 5 9 2 62 5 0 1 20 708
Shorthorn sculpin (Myoxocephalus scorpius) 156 6 8 41 12 7 9 98 1 5 21 364
Saffron cod (Eleginus gracilis) 0 0 0 216 98 13 y 18 0 15 59 423
Sl ender eelblenny (Lumpenus fabricii) 1 0 o 112 61 2 1 0 25 y 3 209
Ri bbed seculpin(TIriglops pingeld) 0 36 8 8 1 0 1 3 0 9 2 103
Snailfish ( Lipardis spp.) 7 0 3 1 0 1 0 1 0 1 14
Yellowrin SOl e (Limanda aspera) 1 0 1 25 1 0 5 2 0 1 0 36
Sand lance (Ammodytes hexapterus) 0 0 o 15 0 0 0 0 0 2 0 17
VWl |l eye polleck (Theragra chalcogramma) 0 0 1 0 4 0 0 0 0 10 13 28
St ur geon seapoacher (Agonus acipenserinus) 0 0 0 4 0 0 0 2 0 0 0 6
Antl ered sculpin (Enophrvs diceraus) 0 0 0 0 0 0 0 0 0 0 20 20
Arctio shanny (Stichaeus punctatus) 0 0 0 0 0 0 0 0 0 3 14 17
Arctic alligatorfish ( Aajdophoroides olriki) 0 0 7 0 0 0 | 0 0 1 0 9
Saddl ed eelpout (Lycodes mugcosus) 5 1 5 0 1 0 0 0 0 0 0 12
Fish doctor (Gymnelis yiridias) 0 2 1 0 0 0 0 0 0 0 5 8
Eyeshade sculpin (Nautichthys pribilovius) 1 1 0 0 0 0 0 0 0 0 0 2
Arctic eel pout (Lycodes reticulatus) 0 0 3 0 0 0 0 0 2 0 0 5
Fourhorn sculpin (Myoxocephalus gquadricornis) 0 0 0 0 0 0 0 0 0 0 0 0
Pacific herring {Clupea harengus pallasati) 0 0 0 0 0 0 0 0 0 4 0 4
Gymnelis bemifasciatus 0 0 0 0 0 0 0 0 0 8 0 0
Polar selpout (Lycodes polaris) 0 0 0 0 0 0 0 0 3 0 3
Fourline snakeblenny (Eumesogrammus praeciscus) 0 0 2 0 0 0 0 0 0 0 0 2
Whi t espotted greenling (Hexogrammes atelleri) 0 0 0 1 0 0 0 0 0 0 1 2
Spatul at e sculpin (Icelus apatula) 0 1 0 0 0 0 0 0 0 0 0 1
Archer eel pout {(Lycodes sagittarius) 0 0 0 0 0 0 0 0 1 0 0 1
Arctic flounder (Liopsetta glacialis) 0 0 0 0 0 0 0 0 1 0 0 1
Boreal smelt (Qsmerus merdax) 43 Q 0 i 0 1] 1] 0 0 1] 0 1
797 100 243 1111 292 49 95 343 860 60 162 4112

;201 subsample
30% subsample
?255 subsample
104 subsample
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Catoh Summary: Gill nets, Species by Station

Pacific herring (Clupea harengus pallasii)
Boreal snelt ( Qsmerus mordax)

Fourhorn sculpin (Myoxocephalua quadricornia)
Shorthorn asculpin (Myoxocephalua acorpiua)
Arctic cod ( Boreogadua saida)

Longhead dab (Limanda proboscidea)

Arctic char (Salvelinus alpinus)

Arctic flounder (Liopsetta glacialis)

Al aska pl ai ce (Pleuronectes guadrituberculatus)

Catch Summary: 6411 nets, Species by Station

Pacific herring {(Clupea harengus pallasii)
Boreal smelt ( Qsmerus mordax)

Fourhorn seculpin (Myoxocephalus guadricornis)
Shorthorn sculpin (Myoxocephalus scorpius)
Arctic cod ( Boreogadus saida)

Longhead dab (Limanda proboaciden)

Arctic char (Salvelinus alpinus)

Arctic flounder

Al aska plaice (Pleuronectes gquadrituberculatus)

Statien
1S5 _1B_ _2s .2B_ _3S _3B _4s_ _4B _sS .SB_ _638 .6B  _%7S_ _TB_ Total
2 [ 0 0 1 1 ) 1 ) 0 1 0 1 1 12
2 1 0 (] 0 0 0 0 0 ()] 0 o 7 21 31
0 0 0 0 0 0 0 0 0 0 0 o 1 9 10
0 0 0 0 0 0 0 0 0 0 0 o 0 2 2
0 0 0 0 0 0 0 0 0 0 0 o 0 0 ]
0 2 0 0 0 0 0 0 0 0 0 0 o ) 2
0 0 0 0 1 0 0 0 0 0 i} 0 o 0 1
0 1 0 0 0 0 0 0 0 0 0 (] 0 0 1
0 1 ) 0 Q qQ o 0 0 Q0 0 0 0 0 1
4 9 0 ) 2 1 [} 1 0 0 1 0 9 33 60
Station
. G and
8 8B _9S _ 9B _10S _10B 113 _11B _12S . 128 _138 _138B _145 _148B Total Total
1 0 ) 0 2 0 .5 3 2 1 1 5 0o 14 34 46
0 2 0 0] 0 0O 0 0 0 0o o 0O 0 O 2 33
0 0 0 0O O 0O 0O 0o 0o o o O O O 0 10
0 0 0 0 0 0 0 2 1 1 0 0 0 0 4 6
0 0 0] 0] 0] 0] 0 2 0 ()} 0 0 0 0 2 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0 0 0 0 O 0O O O o0 o 0O 0O O O 0 1
0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 Q Q 0 0 0 0 1
1 2 0 0 2 0 5 7 3 2 1 5 0 14 42 102



10.6 Lengt h-frequency Data Listings (Discoverer Cruise)

This section shows |ength-frequency data for the npst abundant
speci es caught by otter traw during the 1983 Discoverer epuise. Data is
provided for the follow ng species:

Otter Trawl
Arctic staghorn seulpin
Hamecon
Arctic cod
Shorthorn seylpin
Saffron cod
Ri bbed sculpin
Sl ender eelblenny

© 292
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Otter trawl :Arotic staghorn sculpin
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‘Hamecon

Otter trawl

22 23 29 26 21 28 29 Iotal

11 12 13 14 16 17 18 20 21

10

!

e

3
3
39
23
11
11
9

90
82
54
41
LA
8.
413

20

QOONO ™= NWOMN «— Oy

000D O™wOOOOQOgY

CO0OQCOO0O0CQOOOOoOY

COO0OON~O = O 00cy

62

OO rVDWYWrY OO0 O
- e -

0 00O0OOOOS--000c

OOOMr=NNOOQ 0O

NOON=OOOQOOCOO

~N
00“00136“589¢"

31

QrMOOoONMMNe O~ O
QFr OO ter N O
T e

-.0000O00O0Cc
COOoOO0CooLOOoOVDOoOOOOoOC
OO OON MO - . o
DOrO0OO00DOODOOC
OO0 mINNUMO 0 OCy
COO0OO0~T0O00O0ODOO0J
QOO0 O~ONOO 00

-
OOt~ Oe 00 o

o~
-.-00000 o

00O0O00O
QOO rMOOOO0OOO0OOY

000000V OOOCOO Y

CO0OO0O0COOO OOy

11

CONNr@r 0000 O

55

QD N0 O OO
N v=

20
25
30
35
40
us
50
55
60
65
70
75
80



trawl sShorthorn sculpin

Otter
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1Saffron cod

otter traw
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traw) :Slender eselblenny
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