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Scientists from the Alaska Fisheries Science Center (AFSC)
investigated the population distribution and characteristics of
spawning walleye pollock (Theragra chalcogramma) in the south-
eastern Aleutian Basin near Bogoslof Island between February 28
and March 11, 1997, (12 sea days) using echo integration-trawl
(EIT) survey techniques aboard the NOAA ship Miller Freeman.

This research cruise was the ninth in a series that began in 1988
and has been continued annually with the exception of 1990 as
part of long-term monitoring of Bering Sea walleye pollock. 1In
1997, the cruise began and ended in Dutch Harbor, Alaska, and was
a cooperative effort involving scientists from the United States,

China, Poland and South Korea.
The vessel’s itinerary was as follows:

Feb 28 Embark scientists during touch
and go in Dutch Harbor, standard sphere

calibration in Captain’s Bay, AK.

Mar 1-10 Echo integration-trawl survey of the
Bogoslof Island region

Mar 11 Arrive Dutch Harbor; end of cruise

The primary cruise objectives were to collect echo integration
data and midwater trawl data essential to determine the
distribution, biomass, and bioclogical composition of Walleye
pollock in the southeastern Aleutian Basin. The 38 kHz and 120
kHz scientific acoustic systems were calibrated using standard
sphere techniques. Physical oceanographic data (temperature and
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salinity profiles) were collected at selected sites. Sea surface
parameters (e.g., temperature, salinity, light level) were
monitored continuously, and an acoustic Doppler current profiler
was operated continuously in the water profiling mode.

Secondary objectives involved a number of separate projects and
investigators from the AFSC, University of Alaska, and the Alaska
Department of Fish and Game (ADF&G).

METHODS

Sampling Equipment

Acoustic data were collected with a Simrad EK500' quantitative
echo-sounding system on board the NOAA ship Miller Freeman,

a 66-m (216 ft) stern trawler equipped for fisheries and
oceanographic research. The Simrad 38 kHz and 120 kHz split-beam
transducers were mounted on the bottom of the vessel's
centerboard. With the centerboard fully extended, the
transducers were 9 m below the water surface. System electronics
were housed inside the vessel in a new permanent laboratory space
dedicated to acoustics that replaced the portable laboratory used
on previous cruises. Data from the Simrad EK500 echo sounder/
receiver were processed using Simrad BI500 echo integration and
target strength data analysis software on a SUN workstation.
Results presented in this document are based on the 38 kHz data.

Midwater echo sign was sampled using an Aleutian Wing 30/26 trawl
(AWT), a full mesh wing trawl constructed of nylon except for
polyethylene towards the aft section of the body and the codend.
Headrope and footrope lengths each measured 81.7 m (268 ft) and
mesh sizes tapered from 325.1 cm (128 in) in the forward section
of the net to 8.9 cm (3.5 in) in the codend. The net was fitted
with a 3.2 cm (1.25 in) codend liner. It was fished with 82.4 m
(270 ft) of 1.9 cm (0.75 in) diameter 8x19 non-rotational
dandylines, 454.5 kg (1,000-1lb) tom weights on each side, and 5 m
“Fishbuster” doors [1,250 kg (2,750 1lb)]. For one haul, 227.3 kg
(500-1b) tom weights were used. Vertical net opening and depth
were monitored with a WesMar third wire netsounder system

" attached to the headrope of the trawl.

2

Trawl hauls were made to identify selected echo sign and provide
biological data and pollock samples. Haul duration was kept to

1 Reference to trade names or commercial firms does not
constitute U.S. Government endorsement.



3

the minimum necessary to ensure an adequate sample. Biological
data collected from each haul included species composition, sex
composition, length frequencies, whole fish and ovary weights,
maturities, otoliths, pollock ovaries and whole stomachs from

selected species.

Temperature/depth data were collected with a micro-
bathythermograph (MBT) attached to the headrope of all trawls.
Conductivity-temperature-depth (CTD) data were collected with a
Seabird CTD system at calibration sites and selected locations.
While transecting, we collected temperature-depth profile data at
other locations using expendable bathythermographs (XBT's). Sea
surface oceanographic data and environmental data were collected
using the Miller Freeman's Scientific Collection System (SCS).
Ocean current profile data were obtained using the vessel's
acoustic Doppler current profiler system whose transducer is

mounted in the centerboard.

Survey Methods .

Four standard sphere calibrations of the acoustic systems were
made in conjunction with the survey (Table 1). No significant
differences were observed in the 38 kHz system parameters among
the four calibrations. Results from calibration of the 120 kHz
system are not presented here as that system was not used in the

acoustic data analysis.

Between March 1 and 10, two EIT survey passes were run through
the Bogoslof spawning area. Pass 1 (March 1-8) covered about
1400 nautical miles (nmi) of transects (Fig. 1). The trackline
consisted of 27 north-south parallel transects beginning at about
long. 165°44'W and ending near long. 170°20'W. Transect spacing
at the eastern end was 10 nmi and decreased to 5 nmi between
transects 7.0 and 17.0. Pass 2 (March 9-10) covered 525 nmi, and .
was run from west to east between longitudes 170°W and 167°30'W at
5 nmi spacing (Fig. 2). For both passes, southern transect
endpoints were at approximately 100 m bottom depth on the
Aleutian shelf but varied depending on bottom depth and fish echo
sign. The northern extent of the 10 nmi-spaced transects was
similar to that during previous winter surveys in the Bogoslof
region, between latitudes 54°30' and 54°40'N east of long. 168°W
and between latitudes 54°00' and 54°30'N west of long. 168°W.

Echo integration and trawl data were collected 24 hours a day.
Vessel speeds averaged 11.5 kts during acoustic data collection
and ranged between 7 and 12 kts, depending upon weather
conditions. We collected echo integration data from 14 m below
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the surface to within 0.5 m of the bottom, or to 1000 m depending
on bottom depth. These data were thoroughly scrutinized by one
or more scientists and stored in an INGRES database. When
properly scaled they were used to provide estimates of pollock

density.

Midwater trawl hauls were made at selected locations to identify
echo sign and provide biological samples. The average trawling
speed was about 3 kts. The AWT’s vertical opening averaged

about 32 m. Standard catch sorting and enumeration procedures
were used to process all catches. Each trawl catch was completely
sorted unless it exceeded about 1000 kg; representative splits of
large catches were sorted. Total weights and numbers of
individuals, by species, were determined for each catch.

Individual pollock were further sampled to determine sex, fork
length (FL), body weight, age, maturity, and ovary weight. An
electronic scale was used to determine all weights taken from
individual pollock specimens. Fish FLs were determined to the
nearest cm with a Polycorder measuring device (a combination of
a bar code reader and a hand held computer). Since winter 1996,
maturities have been determined by visual inspection of gonads
based on an internationally accepted 8-stage scale. Expressed
in terms of the older 5-stage scale, the stages were categorized
as: immature, developing 1 & 2, pre-spawning 1 & 2, spawning,
and post-spawning 1 & 2. ’

Several special projects were completed in addition to species
collections associated with the estimation of pollock biomass.
They included collecting and preserving stomachs from lanternfish
(Myctophidae), and smoothtongues (Bathylagidae) in 10% formalin
for food habits studies. Mature walleye pollock were spawned and
the fertilized eggs cultured for laboratory experiments on eggs
and larvae. Samples of pollock ovary tissue were collected from
pre-spawning females for a study of interannual variation in
fecundity. Fin clip, muscle and otolith samples were.taken from
walleye pollock for FOCI/ADF&G genetic research. Samples of
forage fishes (myctophids) were frozen for a University of Alaska
(Fairbanks) study on seabird food habits. Whole pollock were
collected and frozen for the Observer Program at AFSC.

PRELIMINARY RESULTS

Biological data were collected and samples preserved from 16
midwater trawls (Figs. 1&2, Tables 2-4). Pollock dominated the
catches in both weights and numbers (Table 5). Oceanographic
data were collected from 19 MBT casts (Table 2), 3 CTD casts, and
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5 XBT casts (Table 6). Temperature profiles showed a well-mixed
water column with an average temperature of 3.9° C between the
surface and 500 m. Near-surface temperatures averaged 3.2° C on
the eastern edge of the survey area, and 3.7° C on the western

(Aleutian Basin) side (Fig. 3).

During both passes, pollock distribution was similar to that in
1996. Pollock were moderately concentrated between longitudes
165°30'-166°30'W and in the southern portion of the survey area
along the Aleutian Island chain between 167°30'-168°30'W (Fig 4).
As in 1996, most pollock (60% of the biomass from pass 1) were
concentrated in Samalga Pass, between Umnak Island and the
Islands of Four Mountains (longitudes 169° -170° W, Figs. 4&5).
They were distributed in several spawning aggregations 1-10
miles in horizontal extent and 200-400 m in vertical extent
between 200-700 m in the water column. The average sizes of
pollock increased from east to west. The eastern most haul
(haul 1) caught pollock with lengths averaging 44.0 cm/41.9 cm
for females/males, respectively (Fig. 6a). Between longitudes
166°W and 167° W, average lengths were 50.4 cm/46.8 cm for
females/males (Fig. 6b). Lengths of pollock encountered west of
long. 167°W averaged 55.4 cm/51.8 cm for females/males,
respectively (Fig. 6c). Sampled lengths ranged from 33-66 cm for
sexes combined. The sex ratio by haul spanned 0.29 to 0.96
female and averaged around 0.62 female. Maturities observed were
mainly pre-spawning 1&2 (coded 4 and 5 in the current 8-point
scale); 84% and 78% were pre-spawning among females/males,
respectively (Fig. 7). The mean gonadosomatic index (gsi) for
prespawning females was 0.20 (Fig. 8). Total pollock abundance
in the Bogoslof area appeared to be lower than it was in 1996.

e SCIENTIFIC PERSONNEL
Sex/
Name' Nationality Position Organization
Neal Williamson M/USA Chief Scientist AFSC
Daniel Twohig M/USA Electronics Tech. AFSC
Taina Honkalehto F/USA Fish. Biologist AFSC
Steve de Blois M/USA Fish. Biologist AFSC
Mike Guttormsen M/USA Fish. Biologist AFSC
Kevin Landgraf M/USA Fish. Biologist AFSC
Jerzy Janusz M/Poland Fish. Biologist MIR
Seok-Gwan Choi M/Korea Fish. Acoustician NEFRDA

Xianyong Zhao M/China Fish. Acoustician . YSFRI
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AFSC - Alaska Fisheries Science Center, Seattle, WA

MIR - Morski Intytut Rybacki, Gdynia, Poland

NFRDA - National Fisheries Research and Development Agency,
Pusan, Korea .

YSFRI =

Yellow Sea Fisheries Research Institute, Qingdao, China

For further information contact Dr. Gary Stauffer, Director,
Resource Assessment and Conservation Engineering Division,
Alaska Fisheries Science Center, National Marine Fisheries
Service, 7600 Sand Point Way Northeast, Building 4, BIN C15700,
Seattle, WA- 98115-0070. Telephone (206) 526-4170.



Table 1. Summary of sphere calibrations conducted befare, during and after the winter 1997 pollock echo integration-
trawl survey of the Bogoslof Island region.

Sphere Range
Date Freq Water Temp (deg. C) from TS sv 3dB Beam

Angle Offset

(1997) Location {kHz} at Transducer* at Sphere Transducer (m) Gain {(dB) Gain (dB) Width {deg.) Along Athwart
11 Feb Port Susan, WA 38 7.5 8.2 31.8 27.2 271 6.81 -0.03 -0.06
28 Feb Captains Bay, AK 38 3.6 3.8 ' 31.56 27.1 271 6.80 0.00 -0.05
14 Mar Nateekin Bay, AK 38 3.4 3.4 28.8 271 -- 6.79 0.00 -0.03
26 Mar Malina Bay, AK 38 3.8 3.8 26.6 271 27.1 6.71 -0.01 -0.06
Feb-Mar System settings

during surveys 38 - - - 271 271 6.70 -0.09 -0.02

* The transducer is located approximately 9 m below the water surface.

Note: Gain and beam pattern terms are defined in the "Operator Manual for Simrad EK500 Scientific Echo
Sounder (1993)" available from Simrad Subsea A/S , Standpromenaden 50, P.O. Box 111 N-3191 Horten, Norway.

~l



Table 2. Summary of midwater trawl stations and catch data from the winter 1997 pollock echo
integration-traw! survey of the Bogoslof Island area.

Haul Date Time Duration Start Position Depth (m) Temp. (deg. C) MBT cast Pollock Catch Other Catch
No. (GMT) (GMT) (minutes) Latitude (N) Longitude (W) Gear Bottom Gear Surface number kg number kg number
1 1 Mar 15:47 5 54 24.81 165 43.67 144 267 4.0 2.6 4 14046 2416
2 2Mar 0:50 25 54 21.09 166 18.31 492 733 3.8 33 5 25066 2,639 13.4 35
3 3 Mar 7:38 7 53 36.63 167 43.76 469 776 38 3.8 6 24224 2320 7.5 47
4 4 Mar 4:05 5 53 36.57 168 16.92 500 686 3.6 3.8 7 604.8 422 51 612
5 4Mar 16:14 3 53 33.88 168 27.88 494 793 3.6 4.0 8 490.0 426 - 4.5 198
6 6Mar 16:25 7 53 27.76 169 26.96 118 1190 3.9 3.9 9 5,000.0 3,423
7 7Mar 6:48 25 53 16.38 169 32.71 205. 600 41 3.9 10 133.3 95 0.4 27
8 7Mar 12:24 4 53 6.62 169 7.37 450 820 33 3.9 11 1,073.4 637 3.0 220
9 T7Mar 16:03 6 53 1.12 169 16.79 299 800 4.0 39 12 969.5 693 6.4 29
10 7Mar 20:05 7 53 1.71 169 18.76 513 972 33 3.8 13 3,627.3 3,196 2.7 283
11 9 Mar 9:03 3 53 0.67 169 21.11 225 906 41 3.5 14 634.6 504 3.2 9
12 9 Mar 18:25 5 53 9.94 169 449 542 959 33 36 15 29802 2,262 9.8 640
13 10 Mar 8:07 4 53 33.82 168 21.91 448 894 3.6 3.6 16 1,791.8 1,363 8.2 282
14 10Mar 22:33 7 53 35.77 167 39.32 469 911 3.7 3.7 17 1,938.0 1,520 12.0 134
15 11 Mar 7:45 8 54 21.52 166 1.49 496 590 3.6 37 18 864.5 1,056 12.7 226
16 11 Mar 10:34 10 54 25.07 166 9.37 483 - 564 3.7 3.2 19 670.6 746 16.1 1,036



Table 3. Summary of pollock biological samples and measurements collected
during the winter 1997 echo integration-trawl survey of the Bogoslof Island area.

Haul Leng'th1 Maturity Otoliths ~ Fish Weight Ovary Weight
1 334 : 78 78 78 10
2 388 67 67 67 26
3 296 72 72 : 72 36
4 265 63 63 63 8
5 336 59 59 59 36

6 319 60 60 38 34
7 95 95 95 95 77
8 277 62 62 62 49
9 320 77 77 61 41
10 394 58 58 58 16
11 387 69 69 69 25
12 351 63 63 63 0
13 331 100 50 50 0
14 375 100 75 75 24
15 286 98 98 98 49
16 312 100 100 100 v 49
Totals 5,066 1,221 1,146 1,108 480

1 .
Length includes samples from random length frequency only



Table 4. Summary of biological samples collected for special projects during
the winter 1997 pollock echo integration-traw! survey of the Bogoslof Island area.

01

Pollock  Stomach  Observ.Pro. Pollock
Spawning Collection  Samples Frozen QOvary Pollock /I Genetics
Haul (M/F)  MYC'NST> POL/RF®  MYC' Collection #1° #2°
1 - - ' Y - .- 100 -
2 - 3/- Y - 26 - -
3 - - Y Y - - 20
4 - 14/5 Y Y 8 100 -
5 - 12/- Y Y 1 - 20
6 - - Y - - 100 -
7 - 3/- Y - - - -
8 - 10/- - Y - - 20
9 - 7l- - - - - 20
10 3/3 - - - - 100 - -
11 - 4/- - - - - 20
12 5/3 171- - Y - - -
13 - 101 - Y - - 20
14 - 201/- - Y - - -
15 - 15/- - - 1 - -
16 - 20/- - Y - - -
Total 8/6 120/6* 8 Boxes ~(15kg) 36 400 120
! Myctophidae 4#1-Fin clips only
2 Northern Smoothtongues 5 #2-Muscle, fin clips, otoliths taken

? Pollock/Rockfish *NST collection was limited due to poor condition after haul



Table 5. Summary of catch by species in 16 Aleutian Wing trawls during the 1997 echo integration-trawl survey
of the Bogoslof Island area. '

Common Name

Scientific Name

Weight (kg) Weight (%) Numbers
Walleye Pollock Theragra chalcogramma 271116 99.6 23,718
Lantemnfish Unidentified Myctophidae 38.6 0.1 2,810
Pacific Sleeper Shark Somniosus pacificus 11.2 <0.1 1
Pacific Lamprey Lampetra tridentata 10.6 <0.1 29
Squid Unidentified Teuthoidea 9.9 <0.1 121
Smooth Lumpsucker Aptocyclus ventricosus 8.8 <0.1 5
Longnose Lancetfish Alepisaurus ferox 6.5 <0.1 1
Northem Smoothtongue Leuroglossus schmidti 3.4 <0.1 557
Chum Salmon Oncorhynchus keta 25 <0.1 1
Magistrate Armhook Squid Bemryteuthis magister 24 <0.1 9
Arrowtooth Flounder Atheresthes stomias 21 <0.1 2
Jellyfish Unidentified Scyphozoa 21 <0.1 4
Chinook Salmon Oncorhynchus tshawytscha 20 <0.1 1
Lumpsucker Unidentified Cyclopteridae 1.4 <0.1 1
Shortfin Eelpout Lycodes brevipes 11 <0.1 4
Pacific Viperfish Chauliodus macouni 0.4 <0.1 6
Shrimp Unidentified Decapoda 04 <0.1 210
Eelpout Unidentified Zoarcidae 0.2 <0.1 3
Pacific Herring Clupea pallasi 0.2 <0.1 1
Slender Barracudina Lestidiops ringens 0.1 <0.1 4
Barracudina Unidentified Paralepididae 0.1 <0.1 4
Snaiifish Unidentified Cyclopteridae <0.1 <0.1 1
Salps Unidentified Thaliacea unident. <0.1 <0.1 1
Ribbon Barracudina " Notolepsis risso <0.1 <0.1 1
Invertebrate Unidentified <0.1 <0.1 1
Totals 27,216.8 27,496

1T
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Table 6. Summary of conductivity-temperature-depth (CTD) and expendable bathy-
thermograph (XBT) casts made during the winter 1997 echo integration-trawl survey

of the Bogoslof Island area.

Casttype = Number Date (23% Latitude (N)  Longitude (W) Bottom depth (m)
CTD 1 11Feb  21:25 48 8.36 122 25.11 109
CTD 2 1 Mar 2:49 53 50.88 166 35.21 61
CTD 3 1 Mar 11:03 54 19.18 166 0.15 514
XBT 1 3 Mar 5:05 53 47.84 167 43.77 >1,500
XBT 2 3 Mar 22:26 54 16.65 168 17.58 >1,500
XBT 3 4 Mar 11:09 53 48.50 168 26.16 >1,500
XBT 4 5 Mar 0:04 54 7.37 168 51.43 >1,500
XBT 5 5 Mar 3:21 53 41.7 169 25.18 - >1,500
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Figure 3. Temperature profiles from micro-bathythermographs (MBTs) attached

to the headrope of trawls during the winter 1997 echo integration-traw! survey of
poilock in the Bogoslof Island area. Representative profiles from (a) eastern and

'(b) western sections of the survey area.
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Figure 4. Relative poliock density along trackline from pass 1 of the winter 1997 echo integration-trawl
survey of the Bogoslof Island area. Transect numbers are indicated.
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survey of the Bogosilof Island area. Transect numbers are indicated.
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