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INTRODUCTION

During the summer of 1987, the National Marine Fisheries
Service's (NMFS), Northwest and Alaska Fisheries Center (NWAFC),
Seattle, WA., in cooperation with the Fisheries Agency of Japan's
(JFA), Far Seas Fisheries Research Laboratory (FSFRL), Shimizu,
Japan, completed the second triennial groundfish resource
assessment survey of the Gulf of Alaska (GOA). Survey operations
in the central and western GOA were conducted by the NWAFC's
Seattle based Resource Assessment and Conservation Engineering
Division (RACE) and FSFRL's groundfish section. The eastern GOA
was surveyed by the NWAFC's Auke Bay Alaska Laboratory (ABL)
groundfish program*.

From 22 May- 6 September, 828 bottom trawl hauls were
attempted between the Islands of Four Mountains (170° W. long.)
in the eastern Aleutian Islands and Cape St. Elias (144° 30' W.
long.) in the central GOA at depths ranging from 11-411 fathoms,
(20- 750 meters (m)) (Figure 1). The purpose of this report is
to provide pertinent information collected by the research
vessels operating in the central and western GOA to the U.S.
fishing industry.

METHODS

Vessels and Gear Characteristics

The two U.S. charter vessels, the 24 m Nore-Dick and 26 m
Lets Go are both house-forward style commercial stern trawlers
powered with 500 and 565 horsepower (hp) main engines while the
50 m Taisei Maru No. 35, chartered by the Fisheries Agency of
Japan, is a commercial stern trawler powered with a 3,400 hp main
engine (Table 1). The Taisei Maru No. 35 had the highest average
towing speed, 4.4 nautical miles per hour (nm/h), with the Lets
Go and Nore-Dick being considerably slower with average towing
speeds of 3.2 and 2.3 nm/h respectively.

Reports describing the fishing results of the 1984 or
1987 triennial surveys in the eastern Gulf of Alaska

are available by contacting: Dr. George Snyder, NOAA,
NMFS, Auke Bay Laboratory, P.0O. Box 210155, Auke Bay,
Alaska, 99821



All bottom trawling by the U.S. vessels was conducted with
four seam, high-opening polyethylene Noreastern trawls equipped
with rubber bobbin roller gear (Table 2, Appendix). This
standard survey trawl has a 27.2 m headrope and 36.7 m footrope
consisting of a 24.9 m center section with adjacent 5.9 m
"flying wing" extensions. Accessory gear for the Noreastern
trawl included 54.9 m triple dandylines and 1.8 X 2.7 m steel V-
doors weighing approximately 700 kg each.

The Japanese trawl was also constructed of polyethylene
webbing but had headrope-footrope dimensions of 55.6 and 65.0 m
respectively and roller gear consisting of steel bobbins and
automobile tires (Table 2, Appendix). This trawl was connected
to 2.6 X 3.9 m curved steel doors, weighing approximately 3,200
kg each with a single and double dandyline arrangement totaling
156 m.

An acoustic net mensuration system consisting of a headrope
unit and two wing units was used to measure the horizontal and
vertical dimensions of the Noreastern trawl on the U.S. vessels
while on the Japanese vessel, a headrope mounted transducer was
used to measure the vertical opening of the trawl while a second
transducer mounted sideways on the trawl wing was used to measure
the horizontal trawl opening. Trawl width generally increased
with increasing depth. The wingspread of the U.S. Noreastern
trawl varied between 14.1- 15.5 m with the Lets Go exhibiting a
larger spread by depth than the Nore-Dick. The wingspread of the
Japanese trawl varied from 26.6 m at depths shallower than 100 m
to 30.0 m at depths greater than 200 m.

Survey design and operations

The central and western Gulf of Alaska survey area was
divided into 38 subareas based on bottom depth and geographical
area (e.g. banks, gullies, flats, etc.). The sampling density
assigned to each subarea was based on abundance estimates from
the results of the 1984 U.S.-Japan cooperative bottom trawl
survey of the central and western GOA. The uneven sampling
distribution seen in Figure 1 is a result of assigning the
highest sampling densities to subareas of highest estimated
abundance.

During survey operations, the first trawlable location
encountered near the selected station was sampled. In choosing
the exact location, only the bottom conditions indicated by the
echo sounder were considered and not the presence or absence of
fish sign. Each survey station was scheduled to be towed for



one-half hour, however in cases where there was not enough
trawlable bottom for a full one-half hour tow, shorter tows were
completed. Net sonde units, mounted on the trawl headrope, were
used to determine the on-bottom time of the trawl gear.

Catches weighing less than approximatley 1,000 kg were
completly sorted to species and weighed. Larger catches were
sampled to obtain a representative portion of approximately 1,000
kg. The numbers of individuals for each species and length
distributions for selected species were determined from the total
catch or from random samples. Additional biological data, age
structures and other special collections were also made.

Fishing Power Experiment

To estimate the differences in the relative efficiencies
between the vessels and trawls used during the survey, a side-by-
side trawling experiment was conducted at five locations east of
Kodiak Island which were selected on the basis of depth,
trawlability and the presence of important groundfish species.
The experimental design called for each vessel to fish
simultaneously in the same direction for 15 minutes in one of
three side-by-side positions then return to the starting point,
change positions relative to the other vessels and complete
another tow, repeating this process until each vessel had
completed each relative position twice at each site. The Taisei
Maru No. 35 completed 45 comparison tows followed by the Nore-
Dick and Lets Go with 44 and 43 tows respectively.

The results of the experiment indicate that, with only the
exception of shortraker rockfish, the U.S. vessels equipped with
Noreastern trawls had a higher fishing efficiency than the
Japanese vessel/trawl combination (Table 3). Also, the catch
rates obtained during the experiment by the U.S. vessels were
very similar for most species except Pacific halibut, rock sole
and sablefish which may be partially due to differences in towing
speeds.

The relative differences in fishing efficiencies between
vessels were only used in the distribution and abundance plots
(Section 1) which adjusted the catches for each species to the
catch predicted for the most efficient trawl. For example, in
the case of arrowtooth flounder, the Japanese survey catches were
multiplied by 1.50 which is the mean CPUE for arrowtooth flounder
obtained by the U.S. vessels during the fishing power experiment
divided by the CPUE obtained by the Japanese vessel. The
smallest multiplier used to expand the Japanese survey catches



was for sablefish (1.21) while the largest multiplier was for
Dover sole (7.06).

ORGANTZATION OF REPORT AND DATA STANDARDIZATIONS

This report focuses on the catch data collected at
individual stations and includes information for the principal
species encountered during the survey. Section 1 contains
distribution and relative abundance charts based on the adjusted
catches of selected species at successfully completed survey
stations. The fishing results for the Taisei Maru No. 35 are
presented in Section 2 which consists of three parts: (1) station
charts with haul numbers plotted adjacent to their respective
geographical locations, (2) summary listings of species catches
by haul, and (3) summary listings of catch rates in descending
order of magnitude for selected species of commercial interest.
Sections 3 and 4 containing the fishing results for the Lets Go
and Nore-Dick respectively are similarly organized.

Explanations of the various adjustments and
standardizations to the data are given in the title page of each
section.

Explanations of the symbols and codes appearing in the
fishing logs are summarized in Table 4.

The Appendix contains specifications and diagrams of the
fishing gear used during the survey.

For further information regarding this survey contact:

Dr. Gary Stauffer, Division Director
Resource Assessment and Conservation Engineering Division
Northwest and Alaska Fisheries Center
7600 Sand Point Way N.E.
BIN C15700, Bld. 4
Seattle, Washington 98115
(206) 526-4170



Table 1.-- Specifications of the research vessels participating
in the 1987 triennial U.S.-Japan cooperative bottom
trawl survey of the central and western Gulf of

Alaska.
Vessel Characteristics Nore-dick Lets Go Taisei Maru
Overall length (m) 23.8 25.9 49.6
Gross tonnage i - 349.7
Shaft horsepower 500 565 3,400
Propeller std w/nozzle var. pitch
Mean towing speed (nm/h) 2.31 3.20 4.38
Crew ! 4 24

Scientists 4 4 3




Table 2.-- Specifications of the fishing gear used during the 1987
triennial U.S.-Japan bottom trawl survey of the central
and western Gulf of Alaska.

Gear Component U.S. trawl Japanese trawl
Material poly poly
Headrope length (m) 27 .2 55.6

Footrope length (m)

Center section 24.9 65.0
Wing sections (ea) 5.9
Overall net length (m) 45.9 89.8
Codend: single- triple-
layer layer
Mesh size of codend (mm) 89.0 100.0
Codend liner (mm) 38.0
Diameter of bobbins (mm) 356-457 530
Diameter of tires (mm) - 600
Dandyline length (m) 55 156
Otter doors (m x m) 1.83 x 2.74 2,55 % 3.85

Approximate weight
of otter doors (kg) 727 3,200

wingspread (m) 14.1- 15.5 26.6- 30.0




Table 3.--Relative differences in fishing efficiencies observed during
the 1987 fishing power comparison experiment (value of
1.00 is most efficient) and the resulting multipliers used to
adjust survey catch rates shown in species distribution and
abundance plots.

Relative differences Catch multiplier
between vessels

U.s. U.s. Japan U.Ss. U.Ss. Japan

Species 1 2 3 1 2 3
Skates 1.00 .89 +52 i - 1.82
Arrowtooth flounder 1.00 .96 .65 i i 1.50
Pacific halibut .41 1.00 .67 2.43 e 1.47
Flathead sole 1.00 .92 .46 CL - 2.08
Dover sole 1.00 .88 +«13 - - 7.06
Rex sole 1.00 .95 .38 —— = 2.58
Rock sole .46 1.00 «15 i o 4.96
Walleye pollock .87 1.00 .43 — o 2.20
Pacific cod 1.00 .77 .59 - - 1.52
Sablefish wD3 1.00 .82 1... 87 oo d (5
Shortspine thornyhead .83 1.00 .36 - - 2.54
Pacific ocean perch 1.00 .94 .38 - - 2.55
Rougheye rockfish .83 1.00 .62 - - 1.48
Northern rockfish 1.00 .36 V72 == = 1.38

Shortraker rockfish .55 .87 1.00 1.82 1.14 -




Table 4.-- Definitions of codes and symbols used in the fishing
logs of the 1987 triennial U.S.- Japan cooperative
bottom trawl survey.

Gear depth-

Duration of tow-

Distance fished-

Gear performance-

Gear type-

Catch units-

fathoms

tenths of an hour (standard tow
is one-half hour)

nautical miles

0 = satisfactory

T = satisfactory tow, net snagged
bottom but damage and fish
loss were minimal

5 = unsatisfactory tow

6 = unsatisfactory, net snagged
bottom

7 = unsatisfactory tow, torn net

717 = Japanese polyethylene bottom
trawl with roller gear

170/= U.S. polyethylene Noreastern

171 bottom trawl with roller gear

Section 1: Distribution and
abundance plots use catch per
unit effort of kilograms of
catch per nautical mile
trawled

Sections 2-4: Summary listings of
species catches by haul are the
catches in kilograms. Summary
listings of catch rates for
selected species use kilograms of
catch per nautical mile trawled
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SECTION 1

Distribution and Relative Abundance Plots
for the major groundfish species taken
during the 1987 survey.

Summary of adjustments and standardizations to the data

| ] Standardization of fishing effort:

The catch per unit effort at each station was
standardized to the width of the U.S. Noreastern trawl
(approximately 15 meters) and expressed in units of
kilograms of catch per nautical mile trawled (kg/nm).

[ | Standardization of fishing efficiency between vessels:

The results of a side-by-side trawling experiment
between the three vessels were used to adjust the
station catches for each species to reflect the catch
which would have been obtained using the most efficient
vessel/trawl combination.
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SECTION 2

Fishing log for the Taisei Maru No. 35

Station charts of haul numbers plotted adjacent to their
respective geographical locations.
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Section 2 (continued)

Fishing log for the Taisei Maru No. 35

Summary listings of species catches by haul

Each haul entry includes the latitude, longitude,
loran readings, bottom depth in fathoms, duration
of tow, distance fished in nautical miles and the
catch in kilograms for each major species.

Species catches are unadjusted and expressed in
kilograms.
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Section 2 (continued)

=
Q
(%]
i

Fishing log for the Taisei Maru

|
|

Summary listings of catch rates in descending order of
magnitude for selected species of commercial interest

I catch rates (kg/nm) are standardized to a trawl
width of approximately 15 meters. The fishing
efficiency adjustments between vessels, used in
the distribution and abundance plots in Section
1, are not used.
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