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ABSTRACT

Welch, D. W., J. F. T. Morris, E. Demers, and H. R. Carlson. 2002. F.V. Anita J. Gulf of

Alaska salmon survey, March 25 - April 9, 1995. Can. Data Rep. Fish. Aquat. Sci.
1097: 19 p.

Fisheries and Oceans Canada chartered the F.V. Anita J., a US commercial
dragger, to conduct a survey of Pacific salmon (Oncorhynchus spp.) in the Gulf of
Alaska from March 25 to April 9, 1995. This survey was designed to determine the
thermal limits that demarcate the southern boundaries of Pacific salmon distributions,
and to supplement the sparse set of information on salmon distributions, biology and
ecology in the eastern North Pacific in the spring.

Overall, salmon catches were low and irregular. A total of 241 Pacific salmon
were caught on the survey, of which 55 were pink salmon (O. gorbuscha) and 149 were
chum salmon (O. keta) completing their first ocean year (i.e., entered the ocean during
1994). All salmon were caught north of the 10.2°C isotherm.




Vi
RESUME

Welch, D. W., J. F. T. Morris, E. Demers, and H. R. Carlson. 2002. F.V. Anita J. Gulf of
Alaska salmon survey, March 25 - April 9, 1995. Can. Data Rep. Fish. Aquat. Sci.
1097: 19 p.

Le ministere des Péches et Océans Canada a affrété le F.V. Anita J., un
dragueur commercial américain, pour mener une étude sur les saumons du Pacifique
(Oncorhynchus spp.) dans le Golfe de I’Alaska entre le 25 mars et le 9 avril 1995. Cette
étude a été congue pour déterminer les limites thermiques qui démarquent la frontiére
sud de la distribution des saumons, et pour augmenter les données clairsemées sur la
distribution, la biologie et I'écologie des saumon dans l'est du Pacifique Nord durant le
printemps.

Dans I'ensemble, les captures de saumon étaient faibles et irréguliéres. Un total
de 241 saumons du Pacifique ont été capturés durant cette étude, dont 55 saumons
roses (O. gorbuscha) et 149 saumons kétas (O. keta) qui complétaient leur premiere
année dans l'océan (i.e. qu'ils étaient entrés dans I'océan en 1994). Tous les saumons
ont été capturés au nord de l'isotherme de 10.2°C.




INTRODUCTION

Fisheries and Oceans Canada’s Highseas Salmon program chartered a US
commercial dragger, F.V. Anita J., to conduct a survey of Pacific salmon (Oncorhynchus
spp.) in the Gulf of Alaska from March 25 to April 9, 1995. This survey was designed to
determine the thermal limits that demarcate the southern boundaries of salmon
distributions, and to supplement the sparse set of information on salmon distributions,
biology and ecology in the eastern North Pacific in the spring.

MATERIALS AND METHODS
General Survey Information

Figure 1 shows the cruise track of the F.V. Anita J. and the fish, zooplankton and
oceanographic sampling stations. The survey consisted of the following continuous
transects:

a) an east to west transect along the 50°N parallel from 135° to 145°W longitude;

b) a northwest to southeast transect from 50°N, 145°W to 40°N, 135°W;

c) a short south to north transect from 40°N, 135°W to 44°N, 134°W;

d) a short northwest to southeast transect from 44°N, 134°W to 43°N, 132°W;

e) a south to north transect from 43°N, 132°W to 49°N, 131°W; and,

f)  ashort west to east transect along the 49°N parallel from 131° to 129°W longitude.

A total of 44 fishing tows, 53 oceanographic stations and 12 zooplankton net
tows (bongo) were completed (Figure 1).

Fishing Gear and Fishing Operations

Fish sampling was conducted during daytime with a model 400/580 mid-water
trawl, manufactured by Cantrawl Pacific Fishing Services Ltd., Richmond, B.C. The
mid-water trawl was made up of a front-end section of hexagonal mesh, a 100 m long
body with meshes tapering down from 163 cm (64 in) to 10.2 cm (4 in), an intermediate
section of 3.5 in (8.9 cm) web, and a nylon-knotted codend of 1.5 in (3.8 cm) which was
lined with a 0.25 in (6.4 mm) mesh.

The trawl was deployed within 5 m of the surface with an estimated mouth
opening of 24 m horizontal by 16 m vertical. Calculated speeds over ground (SOG) for
fishing tows ranged from 3 to 6 knots (1.5 to 3.1 m s™) for 1 to 1.5 hours.

Oceanographic Sampling
At all oceanographic and fishing stations, the scientific crew conducted CTD

(conductivity-temperature-depth) casts and collected surface seawater samples for
subsequent measurement of nitrate, phosphate, silicate, and salinity. CTD casts were



conducted to depths between 300 and 400 m with a portable Seabird CTD, model SBE-
19 (Serial # 1031). Nitrate and phosphate samples were collected in acid-washed glass
test tubes and stored frozen. Silicate samples were collected in acid-washed plastic
test tubes and also stored frozen.

Zooplankton Sampling

Oblique bongo tows to approximately 500 m were conducted at night with two 57
cm diameter, 253 pm Nitex nets. One of the two nets was equipped with a flow meter.
Standard sampling protocol was followed and consisted of a 0.3m s™ net retrieval speed
while towing at 2 knots (1.0 m s™) after reaching the target depth. Bongo tows were
completed within 20 minutes from the time of deployment.

Zooplankton taken from the net with the flow meter were sorted into four size
fractions by successively sieving through 8.0, 1.7, 1.0, and 0.25 mm screens. In the
laboratory, the size fractions were weighed wet, dried at 60°C for 48 hours, re-weighed,
and stored in plastic bags for future §'*C and §'°N isotope analyses.

Zooplankton from the other net were preserved in 10% formalin and sent to the
zooplankton laboratory at the Institute of Ocean Sciences, Fisheries and Oceans
Canada (Sidney, BC) for species classification and enumeration.

RESULTS
Salmon Catch Data

Table 1 reports information on trawl tows and a summary of salmon catches for
the survey. Tow information includes: station ID, date and time recorded in Pacific
Standard Time (PST), sampling region, start and end latitude (°N) and longitude (°W),
duration (h), distance travelled (km), towing speed (sog; speed over ground in knots),
heading (T°; degrees true), and sea surface temperature (SST; °C) that was taken from
the processed CTD files. For each tow, catch totals are provided for chinook (CK),
chum (CM), coho (CO), pink (PK) and sockeye salmon (SE).

Station ID numbers in Table 1 consisted of the Pacific Biological Station cruise
designation (“HS0395" for this cruise, where HS stands for Highseas), followed by a
consecutive tow number on the survey (from 1 to 44). The station ID number serves as
the primary key in the Highseas salmon database that links fishing tow information with
the oceanographic and zooplankton tables.

Catches of Pacific salmon were low and irregular during this survey. A total of
241 salmon were caught on the survey and all were caught north of the 10.2°C
isotherm.



Pink salmon — A total of 55 pink salmon (O. gorbuscha) were caught (Table 1;
Figure 2a), ranging in fork length from 282 to 393 mm (Figure 3). Of these, nearly 50%
were caught at stations 38 to 41 on the most eastern south to north transect.

Chum salmon — A total of 162 chum salmon (O. keta) were caught (Table 1;
Figure 2b), ranging in fork length from 255 to 500 mm (Figure 3). Most chum salmon
were caught at stations 38 to 41.

Sockeye salmon — A total of 22 sockeye salmon (O. nerka) were caught at
stations 4 and 17 (Table 1; Figure 2c), ranging in fork length form 295 to 460 mm
(Figure 3).

Coho salmon — Two coho salmon (O. kisutch) were caught on the survey (Table
1; Figure 2d).

Chinook salmon — No chinook salmon (O. tshawytscha) were caught during this
survey.

Salmon Biological Data

Table 2 reports the detailed biological data collected from each salmon caught on
the survey. Individual salmon were assigned a fish number which consisted of the
cruise identifier “HS0395", followed hierarchically by tow number, species code, and
sample number. For example, “HS0395-004-112-001" refers to tow number 4, species
code “112” for chum salmon, and the sample number “1” (within tow and species). We
used the following codes from Fisheries and Oceans’ Salmon Stock Assessment
database: 108, pink salmon; 112, chum salmon; 115, coho salmon; 118, sockeye
salmon; and 124, chinook salmon. The station ID number indicating the consecutive
tow in which each salmon was caught is also included in Table 2.

Biological data collected for each salmon includes (when available): species
common name, fork length (mm), body weight (g wet), age, sex, gonad weight (g wet),
stomach content (g wet), and a visual description of stomach contents.

Table 2 has the following blocks of fish records where information is not
available:

e HS0395-040-112-120 to HS0395-040-112-141 — chum salmon were kept frozen
whole for future biochemical sampling, so there is no information on sex, gonad
weight, stomach content weight, and stomach content descriptions.

e HS0395-004-118-014 to HS0395-004-118-021 — sockeye salmon were kept frozen
whole for future biochemical sampling, so there is no information on sex, gonad
weight, stomach content weight, and stomach content descriptions.



e HS0395-017-108-023 to HS0395-017-108-050 — pink salmon that were swept
overboard before the scientific staff had a chance to sample them, so there is no
biological information at all.

Oceanographic Data

Table 3 reports the physical oceanographic data collected on the survey
including the station ID number, the Institute of Ocean Sciences’ consecutive number
for the CTD cast, sampling region, the date and time in UTC, the latitude (°N) and
longitude ("W), sea surface temperature (SST) in °C taken from the processed CTD
files, sea surface salinity (SSS) in ppt taken from the CTD files, sea surface salinities in
ppt determined from the sample bottles that were used to calibrate the CTD probe, and
nitrate, silicate, and phosphate concentrations in micromoles per litre (umol L™). The
CTD consecutive number consists of the Institute of Ocean Sciences’ cruise designation
“9511” followed by the consecutive number for each CTD cast on this survey. Since the
CTD and fishing consecutive number series were independent, some of the stations
where CTD and bongo tows, but no fishing tows were conducted, were given the
designation “HS0395-CTD-" followed by a number derived from the CTD consecutive
number.

The CTD files can be obtained from Joe Linguanti, Ocean Sciences &
Productivity Division, Department of Fisheries and Oceans, Institute of Ocean Sciences,
9860 West Saanich Rd, Sidney, BC, Canada V8L 4B2. Tel: (250) 363-6586; E-mail:
linguantij@pac.dfo-mpo.gc.ca.

Zooplankton Data

Table 4 presents the zooplankton data collected from the bongo tows on the
survey including the station ID number, the Institute of Ocean Sciences’ consecutive
number for the CTD cast, the date, latitude (°N) and longitude (°W), bottom depth (m),
target depth (m), start and end time of tow (PST), tow duration, wire angle (degrees),
amount of wire deployed off the winch drum (m), and volume of ocean water sampled in
cubic meters. The dry weights (g) of zooplankton from the net with the flow meter were
standardized to 1,000 cubic meters sampled for the 8.0, 1.7, 1.0, and 0.25 mm size
factions as well as for the total sample.

The bongo tows took 14 to 18 minutes to complete, except at station HS0395-
CTD-10, where the wire was snagged on the winch drum during retrieval, and the net
was held up and towed at a depth of 165 m for an additional 25 minutes. The resulting
tow duration was 41 minutes.

Table 4 has the following blocks of zooplankton records where information is not
available:

e HS0395-CTD-41 — no dry weights of zooplankton are available at this stations since
one of the nets ripped just above the codend cup and the sample was lost.



However, the sample from the other net in this case was preserved in formalin and
analysed.

e HS0395-CTD-45 and HS0395-CTD-49 — the zooplankton samples from these
stations were lost in storage.

Zooplankton samples from the non-flow meter net from all these tows were
preserved in 10% formalin. Information on the species composition from these tows
can be obtained by contacting David Mackas, Ocean Sciences & Productivity Division,
Department of Fisheries and Oceans, Institute of Ocean Sciences, 9860 West Saanich
Rd, Sidney, BC, Canada V8L 4B2. Tel: (250) 363-6442; E-mail: Mackasd@pac.dfo-
mpo.gc.ca.
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Figure 1. Cruise track of the F.V. Anita J. survey to the Gulf of Alaska, March 25 -
April 9, 1995, and the fish, zooplankton and oceanographic sampling
stations.
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F.V. Anita J Survey, March 25-April 9, 1995
Catch locations for Pacific salmon
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Legend:

Figure 2.
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Catch locations for Pacific salmon on the F.V. Anita J. survey to the Gulf
of Alaska, March 25 - April 9, 1995.
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Figure 3.
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F.V. Anita J Survey, March 25-April 9, 1995
Size frequecies of pink, chum, and sockeye salmon
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Size frequencies of pink, chum and sockeye salmon caught on the F.V.

Anita J. survey to the Gulf of Alaska, March 25 - April 9, 1995.





