| School of

OCEANOGRAPHY

DASULATING COPY
Sea Erant Oepository

1,
y
/)

iy

LSS

. x.//// 7
///’ LA I

7

STUDIES OF JUVENILE
SALMONIDS OFF THE OREGON
AND WASHINGTON COAST,
1982

by
J. P.Fisher, W. G. Pearcy and
A.W. Chung

Oregon State University
Sea Grant Cotlege Program
ORESU-T-83-003

- OREGON STATE UNIVERSITY

Referance B3-2
January 1983
Cruse Raport

Heproduclion in whale or part |s parmittad for any
purpese of the United States Governaent




Addendum to “Studies of juvenile salmonids ¢ff the Oregon and Washington coast, 1981":

CWT's decoded after publication

COHO
Length at
Set I.D. Transect Brood Tag Code Agency Hatchery Ocean Entry Release Date Recovery Date Nays since N-5 Distance Recovery
No. Site release from Ocean entry (mm,FL)
90 006 Warrenton 7% 05-08-26 FWS Eagle Cr. Columbia River 22/1V/B1 11/v1/81 50 58 173
247 00! Newport 79 07-21-32 O0DFW  Cascade Columbiz River &/VII/8] 15/VI11/87 40 97 S 202
243 015 Tillamook 79 07-22-38 ODFW  Big Cr. Columbia River 6/¥I11/81 13/¥111/8) i8 20 8 185
Rock .
227 003  Warrenton 79 63-21-51 WOF Washougal Columbia River 27/v/8] 12/VII1/81 87 55 224
224 018  MWarrenton 79 63-22-03 WOF Washougal Columbia River 27/Y/81 12/¥111/8} 87 58 262
234 014  Tillamook 80 60-33-61 QAF 0AF Yaquina Bay 21/v1/81 13/¥111/8) 53 79N 191
Rock
1917 010 Newport 80 60-34-25 OAF QAF Yaguina Bay 21/41/81 17/%¥11/81 26 2 N8 170
231 013 Tillamook 80 60-32-18 OAF OAF Yaquina Bay 21/¥1/81 13/VIT1/81 53 79N 203
Rock
180 006  Tillamook 80 60-33-54 OAF CAF Coos Bay 5/v1/81 T13/NI1/8] 38 154 N 161
Rock
250 Q01  Newport 79 62-35-04 ANAD. ANAD. Coos Bay 2-16/vI11/ 15/¥L11/81 30-45 13 N 230
81
180 007 Tillamook 79 62-24-05 ANAD. ANAD. Coos Bay 10-24/¥1/ 13/v11/80 19-33 154 N 195
Rock 81
051 004 Warrenton 79 7-23-13 ODFW  Butte Falls  Winchester Bay 4/vy/81 11/v1/81 38 150 N 200
7 CHINOOK
151 001  Warrenton 79 7-22-22 ODFW  McKenzie Columbia River 16/111/81 1IN/ 17 55 206
164 008 Cape Disapp. 80 63-22-5) WOF Washougal Columbia River VI-VII/8) 12/¥11/81 <30 BN 91
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INTRODUCTION

The School of Oceancgraphy, Oregon State University, conductced three
cruises (May 19-June 2, June 7-22, and September 4-14) in 1982 to study the
distribution, abundance, migration, growth and feeding habits of juvenile sal-
monids during their first summer in the ocean. This is the second year we have
had a series of cruises during the summer months and the fourth year that we have
sampled the Oregon and Washington coasts during June. The purpcse of this report
is to describe the sampling area and methods used for the 1982 cruises and to

present some preliminary results.

METHODS
Vessel and Gear

The Pacific Warwind, a 28-m (92-ft) commercial drum purse seiner was chartered

for these cruises. A herring purse seine of 32 mm {1)%-in) stretch measure mesh
and approximately 495 m long was used to collect salmonids and associated nekton,
All sets were round hauls, where the net was laid out in a circle by seiner and
skiff. A depth gauge attached to the bottom of the net indicated that the seine
fished to depths of 50-67 m. Each set sampled approximately 19,100 m2 and 955,000

to 1,280,000 m .

Sampling Area

Sets were made at stations generally 5 nautical miles apart along transect
lines extending from Waatch Point, Washington to the Siuslaw River, Oregon in May
and from the Quinault River, Washington to Yachats, Oregon in June and September
(Figs. 1 and 2). We sampled from as close to the coast as we could safely set
the seine (to approximately the 55-m contour) out to 20 miles. 1If salmon were

present at the 20 mile station an attempt was made to sample out to 23 or 30
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Figure 1. Names and locations of transect lines sampled during 1982.
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miles. At the Destruction Island, Quinault River, Grays Harbor and Willapa
Bay transects, whersz the shelf is quite shallow, the closest sets to shore were
at 10 miles. Sets were made toc within 6 to 8 miles of shore at the cther
Washington transects. Off Oregon, where the shelf is steeper, sets were generally
to within 3 to 5 miles of shore.

Sixteen transecsts were sampled during the May cruise, 13 during the June
cruise and 10 duriny the September cruise (Fig. 2). Set locations were determined
by Loran C coordinates and water depth as determincd with the ship's depth recorder.
A total of 173 purse seine sets were made during the three cruises., Of these, 17
were aborted or were non-quantitative because of gear problems or bad sea conditions.

Locations of purse seine sets along with some environmental data are listed in

Appendix A.

Environmental Data

surface water samples were taken at each purse seine station. Temperatures
ware measured and water samples were obtained for later salinity determinations
with a Guildline Autosalinometer (Model 8400). Salinity and temperature profiles
of the water column were obtained at most statlons with a self-contained Applied
Microsystems CTD-12.

Ocean surface temperatures over the area from Leadbetter Point, Washington
to Cape Lookout, Orzgon and from the shore out to 30 miles were measured with an
infrared radiometer {Barnes PRT-5) from on an aircraft at an altitude of 1000 ft
on June 8, 1982, Tais flight was operated by personnel from the Environmental
Remote Sensing Applications Laboratory at 0.85.U.

Water clarity was measured with a 30-cm Secchi disk. Ambient light intensity

was measured at deck level using a Spectra Lumicon light meter.



To estimate surface chlorophyll concentrations a 500 ml water sample was
taken at each station about one meter below the surface and filtered through
a 0.3 um glass fiber filter. The filtrate was frozen and chlorophyll-a and
phaeophytin-a were extracted from the filtrate at a later time with 350% acetone,
and their concentrations were measured using a model-10 Turner Designs floro-
meter.,

Zooplankton tows were made at several stations using a 70-cm mouth diameter,
0.333 mm Nitex mesh, cylindrical~conical plankton net. Zooplankton sampling was

not extensive due to time constraints,

Pigment Marking of Cohe Smolts

To increase the number of marked coho smolts produced by Oregon Aqua-Foods, Inc.
{OAF) in the ocean during September, 835,229 smclts were spray marked with fluores-
cent pigment prior to their transport from OAF's Springfield hatchery to the
release facility on Yaguina Bay. These fish were marked in two groups. The
first group, marked with red pigment, was released August 1 to 3, 1983; the second
group, marked with yellow pigment, was released August 29 to September 1, 1982.
Based on studies of pigment retention and mortality of fish prior to release,
we estimate that about 350,000 fish with red marks and 295,000 with vellow
marks were actually released intc the ocean. All coho collected during September
<300 mm fork length (FL) were checked under ultraviolet light for pigment

marks.

Processing the Catch at Sea
The purse seine catch was either dipnetted from the seine bunt, lifted
aboard in the bunt or brailed aboard. Large catches of jellyfish were quite

common and a rough estimate was made of their total volume in each set, Species



were counted and individual bell diameters were measured from a subsample of
jellyfish. Fishes and squids were also identified and counted and lengths

were measured. Stomachs were removed from possible predators on juvenile
salmonids (black rockfish, hake, blue shark, etc.) and preserved in 10% formalin.
Selected whole fishes and squids were also preserved.

Juvenile salmonids. Small salmonids were anesthesized with MS 222, identi-

fied, measured to the nearest millimeter (FlL), c¢hecked for adipose clips and
other external marks, individually wrapped in plastic bags (along with a
label identifying set number, species and length} and frozen.

Adult salmonids. Adult salmonids were anesthesized with MS 222, identi-

fied, measured, sampled for scales, and examined for adipose clipes and other
marks. Heads from adipose clipped adults were removed, labeled and frozen for
later recovery of coded wire tags.

Kidney smears were taken from 65 adult coho, 36 adult chinook and 1 adult
chum salmon for a study of bacterial kidney disease (BKD) by Craig Banner,
Department of Micrchbiology, 0.5.U. Stomachs were removed and preserved from all
adult salmon killed.

Most adults were released after they were measured and scale samples removed.
In order to trace rovements of adult salmen in the ocean 194 coho, 73 chinook,

4 chum and 1 sockeye were tagged with orangs Floy tags below the dorsal fin
using a Dennison Mark II tagging gun. The Floy tags were supplied by the
ODFW Marine Regionsl Office, Newport, Oregon. Fish were released after they had
recovered from the anaesthetic in a tank of circulating sea water. All fish

were active when released to the ccean, although sometimes badly descaled.



Laboratory Processing of Juvenile Salmonids

Each frozen juvenile salmon was given a serial number (collection year,
seine set number and fish sequence number), weighed in its tared plastic bag,
re-identified, and examined for fluorescent pigment marks {September) under
ultraviolet light, and re-examined for adipose fin clip and other marks. Scales
from a subsample of 25 fish of each salmonid species from each set were removed
from the preferred area (see Scarnecchia, 1979) mounted on gum cards and acetate
impressions made in preparation for future growth studies. Heads from individuals
with adipose fin clips were removed and sent to the Oregon Department of Fish and
Wwildlife for coded wire tag removal and decoding. Stomach contents from 10 fish
of each species for each set were removed, weighed and preserved in 5% buffered
formalin, Kidney smears from these fish were examined for BKD by the Department

of Microbiology, 0.5.U,

RESULTS

Ocean Conditions

Upwelling was exceptionally strong during May 1982. The Bakun upwelling
index for 45°N-125°W reached its highest value for May since 1967. As a result
of the strong northerly winds and upwelling, the sea surface temperatures were
cool off Oregon and Washington, averaging 10.8°C at the stations sampled. Temper-
atures 20-30 miles offshore were all less than 12.3°C, indicating a broad zone of
cool water during this month. The chlorophyll-a content of surface water was
much higher during May than the other periods, indicating a high standing stocks
of phytoplankton.

Upwelling during June was net strong and the upwelling index was about the

same as in June of other years in the late 70'c and early 80's. Sea surface



temperatures averaged 11.6°C during this month, but temperatures were cocler
(8.8-9,2°C}) south of Nehalem Beach where upwelled water with high salinity
{(>33%,) was present. §5ea surface temperaturcs measured with the infrared radio-
meter on June 8, 1382 during the aircraft overflight showed a weak inshore-cffshore
gradient (Fig. 3). Highest temperatures (>13°C) converged in the area north of
Cape Disappointmen:, and lowest temperatures (<l0°C) were found nearshore scuth
of Nehalem. The siza surface temperatures measured from the seiner from 9 to 15
miles offshore, Willapa Bay to Warrenton, on June 10 were very similar to those
measured from the aircraft in the same area.

During the September cruise- surface temperatures were warm, averaging 15.3°C.
Cooler water of 14.5°C or less was only encountered south of the Columbia River
and temperatures less than 13°C were only found within 3 miles of shore south of

Nehalem Beach.

Catch of Salmonids

Seven species of salmonids occurred in the purse seine collections (Table 1;
Appendix B). Juveaile coho that had entered the ocean in spring or summer 1982
were the most common salmonid during all three cruises. (These are desighated
as .0 age, where the digit to the left of the period indicates the years spent
in fresh water and the digit teo the right indicates years in the ocean.) These
.0 age coho comprised 58% of the total salmonid catch. Juvenile chinook salmon
were the next most numerous salmonid (16% of the catch). They were common in catches
during the May and June cruises but few were caught in September. Numbers of 0.0
age chum salmon, on the other hand, increased during the cruises and they were
the second most nunerous salmonid during the September cruise. Juvenile steelhead

and cutthroat trout and pink and sockeye salmon were collected, but they were not
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numerous. All the 0.0 age pink were captured during the September cruise. Maturing
(.1+) coho, chinook, chum and sockeye salmon were also captured.

A total of 88 juvenile coho (5.1%) and 34 juvenile chinook (7.4%) had coded
wire tags. Details on the release and recapture of fish with CWT's are given in

Appendix C.

Cohe Length-Frequency Distributions

Length-frequency distributions of coho for each cruise and three different
areas are given in Figure 4. The size separation of juveniles (age .0) from
adult fish {age .1l) was distinct for all three months. During May most juveniles
were between 121 and 210 mm FL and during June between 12) and 250 mm FL.

During September the coast-wide catch of juveniles was trimodal, with three
modes north of the Columbia, two modes bhetween Seaside and Nehalem and only one
mode from Cape Lookout south, Average size decreased from north to south. The
wide size range of juvenile coho (131 mm to 410 mm) in September was due to the
presence of both recently released Oregon Aqua~Food's coho and juveniles that
had entered the c¢cean earlier in the season.

Very few adult coho were collected in September compared toe May and June
{Fig. 4). The adults may have been close inshore, or their depth distribution
may have changed making them less available to the purse seine during this period

when surface seawater temperatures were warm.

Catch Per Set of Juvenile Coche
During May the mean catch per set was low north of the Columbia River,
increased betweer. Warrenton and Nehalem, and was high south of Cape Lookout

{Table 2}. Two exceptionally large catches of juvenile cocho were made on the
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Wecoma Beach transect in May (Appendix B}, but even excluding these the mean catch
per set (6.6) was still much highér in this southern area than in the two areas
to the north.

The mean catch per set of juvenile coho during the June cruise was #&imest-as
high north of the Columbia as south of Cape Lookout. During September mean

catch per set was higher north of Cape Lookout than south of Cape Lookout.

Recoveries of Marked Juvenile Coho

Over the summer 88 CWT and 6 fluorescent pigment marked juvenile coho were
collected (Table 1; Appendix C). Eight of 96 juvenile coho with missing adipose
fins (8.3%) had no CWT's,

Recovery data for major hatchery groups of CWT juvenile coho are summarized
by cruise and arez in Table 3. During May most CWT juvenile coho were collected
south of Cape Lookout. Most of these originated from Columbia River hatcheries,
released about one month prior to recapture. All but one fish were collected
south of where they entered the ocean; the one exception was a fish that had
been released 76 days earlier,

Both catch per set (Table 2) and distribution of CWT juvenile ccho {Table 3}
indicate a southward movement of small juvenile ccho in the ocean off Oregon
and Washington during May 1982. This movement may have been active or passive.
Ac mentioned earlier, upwelling was strong during May resulting in relatively
strong surface currents that may have transported the smolts to the south.

The composition of the CWD catch indicates that some fish in a release
group tend to stay together during their downstream and early ocean migrations.
In two sets within two miles of each other on the Wecoma Beach transect 17 CWT

Columbia River fish were collected; 4 were released from Cowlitz hatchery on
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May 3, 3 from Sandy on April 30, 4 from Lower Kalama on May 3, 3 from Eagle Creek
on May 3~-6, 2 from Big Creek on April 28 and 29 and one from Speelyvai on May 4
(Appendix C).

During June CWT juvenile coho were collected both north and south of the
Columbia. Most (87%) of those collected north of the Columbia were from
coastal Washington hatcheries, released less than one month prior to recapture.
These fish show little net nerth-south movement (Table 3}. Columbia River
fish made up only 13% of recovered CWT's north of the Columbia ancé were not
found farther than 15 miles north of the mouth of the Columbia River. South of
the Columbia, Columbia River fish accounted for 60% of CWT recoveries. During
June, coho from coastal Oregon hatcheries that had been released early in the
gspring were generally the largest size (x = 203 mm FL)., These juvenile CWT coho
were the only ones that were consistently collected to the north of where they had
entered the ocean (Table 3). They also made up a higher percentage (41%) of the
catch south of Cape Lockout in June than in May (8%). No OAF cocho smolts with
CWT's were collected in May or June.

During the Sertember cruise, all juvenile coho with CWT's collected north
of the Columbia River were from Columbia River, ccastal Oregon or OAF hatcheries,
No cecastal Washington CWT fish were collected in any of the regions sampled. Six
Columbia River and 1 OAF juvenile ccho were collected on the most northerly
transect (Quinault River). Most of the large (268 mm - 373 mm FL) coho with CWT's
collected north of the Columbia River were Columbia River fish released three to
five months previously (Table 3).

South of the Columbia, 1l of 12 CWT or nigment marked juvenile coho were from
the OAF release site. These ranged in size from 155 to 246 mm FL and probably made

up many of the fislk in this size mode during September in all regions (Fig. 4}.
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Net movement of most juvenile coho during September 1982 was to the north.
211l but two of the CWT .0 age coho were collected north of where they entered
the ocean. One of these was a very large (408 mm FL} male with well developed
testes, probably a jack (Table 3).

Summarizing ocean movements of juvenile coho during the summer of 1982:
1) Net movement off Oregon and Washington during May 1982 was generally to the
south. 2} Little evidence was found for northward migration of Columbia River
or coastal Oregon -“uvenile coho into the waters off Washington by early to
mid June, 3) Fish originating from Columbia River and Oregon hatcheries clearly
had migrated to the north by September, while coho from coastal Washington

hatcheries apparent.ly had migrated cut of the sampling area.

Chinook Length-Frequency Distributions

The varied li e histories of chinook salmon caused a broad size range
of .0 age chinook collected during May and June (Fig. S). The length range of
.0 age chinook was estimated from our catches of CWT fish. Fork lengths of CWT
chincok released frrom fall 1981 through spring 1982 ranged from 139 mm to 316 mm
in the May 1982 collections and from 150 mm to 340 mm in June 1982 collections
{Table 4). In this report "juvenile" chinock are defined to be those 400 mm FL

or less for the May; and June cruises.

Catch Per Set of JTivenile Chinook

During the May cruise, catch per set of juvenile chinook was lowest north
of the Columbia River, as it was for juvenile coho (Table 2). Catch per set was
highest from Warreaton to Nehalem. During June, catch per set was high north of
the Columbia River and very low elsewhere. During September very few chinook

salmon were caught and the catch per set was very low,
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Recoveries of CWT Juvenile Chinook

Most juvenile chinook with CWT's were recoverd in May south of where they
entered the ocean  Table 4). All CWT Columbia River chinook were found south
of the Columbia River mouth, The only juvenile chinock found north of where they
entered the ocean were coastal Oregon fish released at least 91 days prior to
recapture,

During June there was a dramatic increase in catch per set of juvenile
chinook north of the Columbia River {(Table 2; Fig. 5). Nearly all the CWT fish
caught here were from Columbia River hatcheries, indicating migration of these
juvenile chinook as far north as the wWillapa Bay transect (Table 4). Both CWT
juveniles collected south of the Columbia River in June were Columbia River
fish, as was the one CWT juvenile cecllected in September.

The CWT data .ndicate a general southward movement of juvenile chincok during
May but northward novement in June. The very low abundance of juvenile chinook
in September suggests that they had either moved out of the sampling area, or had
become less available to capture with the purse seine, perhaps due to a change

in depth distributi.on.

Length~Frequency Distributions of Chum and Sockeye Salmon and Steelhead and
Cutthreoat Trout.

Very few 0.0 age chum were collected in May. During June most 0.0 age chum
were between 121 mit and 170 mm FL and were most common scouth of Cape Lookout
{Table 5). During September 0.0 age chum were 151 mm to 230 mm FL and were most
common north of thz Columbia.

No juvenile sockeye were collected in May. During June they were between
111 mm and 170 mm FL and were most common north of the Columbia {Table 5). Only

cne juvenile sockeye was collected during the September crulse,
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Juvenile pirk salmon were collected only during September north of the
Columbia. They were between 151 mm and 122 mm FL,

Juvenile steelhead trout were most common during May and were fairly evenly
distributed alonc the coast {Table 6). Tney were rare during June and did not
oceur in September collections.

Cutthroat trout were most common south of Cape Lookout during May and north
of Cape Lookout in June. They ranged from 18l mm to 360 mm in the collections

(Table 6). They were not c¢ollected during September,

Bacterial Xidney Disease (BKD)

To date 228 juvenile chinook salmon collected in the ocean during 1982 have
been examined for BXD. Thirty-six (16%) were infected. 0f 325 juvenile cocho
examined, 17 (5%) had BKD. Of 186 juvenile chinook from 198l ocean collections,
18 (10%) had BKD; of 974 juvenile coho, 26 (3%) had BKD. The incidence of BKD
was higher in juvenile chinock than in juvenile coho for fish collected during

1981 and 1982 (Craig Banner, Department of Microbiclogy, 0.5.U.}.

Recoveries of Floy-tagged Adult Salmon

Tags from 17 coho and three chinook salmon were returned to us. Most of
these fish were caught over 30 days after being tagged and released (range 6-146
days). Over hal:i were recoverd less than 30 miles north or south of the latitude
of release, indicating little net north-scuth migration, Four coho tagged off

Washington were recovered in British Columbia (Table 7).

REFERENCE

Scarnecchia, D.L. 1979. Factors affecting coho salmon production in Oregon.
M.S. Thesis, Oregon State University, Corvallis, OR, 100 pp.
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