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frrata Sheet for the 1983 Cruise Report

Appendix A
Set 42 PDistance offshore should read
Set 48 Distance offshore should read
Set 14 Depth should read 135 m.
Appendix B
Set 42 Distance offchore should read

Set 48 Dietance offshore should read




STUDIES OF JUWENILE SALMONIDS

OFF THE OREGON AND WASHINGTON COAST, 1%83

by

J.P. Fisher, W.G. Pearcy
and &.W. Chung

College of Uceanography
Oregon State University
Corvallis, Oregon %7331

NATIONAL SEA GRANT DEPOSITORY
PELL LIBRARY RU'MLDING
URL, NARRAGAN:CIT BAY CAMPUS
NARRAGANSETT, R1 02882

CRUISE REPORT

Cruise Report 3. Ross Heath
Reference 84-2 Dean
Janyary 1984



ACKMNHYLEDGMENT S

This recearch was supported by NOAA, Matioral Marine
Fisheries Serwvice, Northwest and AlaskKa Fisheries Center
tContract 33-ABC-0B182) and by MNDAA, Office of Sea Grant (Grant
No. NABIAA-D-8BBRs: Proiect No. R7OPF-17) .,

We would alse like to thank S. Lewis and others at the ODFW
Marine Regional Office for supplying Floy tagQes and a markKing qun
and for forwarding recovery data for tagaed ftieh; agency tag
coordinators for supplving release data for coded-wire tag
groups; J. Morton and others at the QDFW Clackamas laboratory
far decoding CWT s; 211 the people who participated in the
cruises either on board or as drivers; R. Brodeur and J.
Trautman for processing samples and for helping prepare tables
and figures for this report; J. Sharpe and M. Armbrust for
typing the tables; and the captain and crew of the Pacific

Warwind.

FPERSONNEL

May CRUISE: €. Banner, R. 8rodeur, J. Fisher

JUNE CRUISE: C. Banner, R. Brodeur, A, Chung, J. Fisher, 5.
Johnson, W. Pearcy, M., Solazzi

SEPTEMBER CRUISE: R. Brodeur, &. Chung, J. Fisher, T. Gentle,
M. Haltl, W. Pearcy, F. Ratti, J. Shenker, J. Trautman



TABLE OF CONTENTS

ACKNOWLEDGEMEMNTS . o v v W Piwaa e P rhm i e s reaa s
PERSOMNMEL .. .« v v v Cev s st ee s i e e nr e “aaa
INTRODUCTION. v oo v o n s T
METHODS . ... .... e s e a e et e ma s e e s e e e
Veceel and GEaPr . v asisaesaarnrnns e a e r e s e e
SamPling AMEa. o v e iosenronarsnsosaasas ot inrraessnsss
Environmental Data...... e e e e
Processing the Catch at Sea....... T Y
Laboratory Processing of Juvenlie Salmonide. ... .o
RESULTS ., v st st e venesasannnsans Vi e aens b an e e e e
Ocean ConditlOne . cuues tn ot eanasacrnmaoransssnsssaassrsrss
Catch 0f SalmONide . eascnaa v asurarsrrraactaaarsscnsnsanesns .
Catch per Set of Salmonids....... . ves
Coho Length-Frequency Distributions....civaivviviiinainnn
Length-Frequency Distributions of other Salmonid Speciec..
Recoveries of CHT d Juvenile Cohouwe s s i v iinnmn v snan
Recoveries of CWNT 'd Juvenile Chinook . oo ie e mvin e ve
Recoveries of Floy Tagged Salmon....-.ciiarrsanraeecnen o
REFEREMNCES . o v v v v v n v n v I

APPENDI X AL

APPENDIX B.

APPENDIX C.

Fositions and times of purse seing
s=ete and enviromnmental datza...... ..., sy

Catch of salmonids by set during 1222..........

Release and recovery infocrmation
for CWT d salmonide callected in %830, ... ...



INTRODUCTION

Thke College of Oceanography, Oregon State University,
conducted three cruises (Maw 14-27, June $-27, and September
15-24% in 1983 to study the distribwticon, abundance, migration,
growth and feeding habits of juvenile salmonids during their
first summer in the ocean. Thig is the third vear we have had a
ceries of cruices during the summer months and the fifth vear
that we have sampled the Oregon and Washington coasts during
June. The purpose of this report is to describe the sampling
area and methods used for the 1983 cruises and te present =ome

preliminary results,

METHODS

LVessel and Gear

The Pacific Warwind, a 28 m (92 $t) commercial drum

purse seiner was chartered for thece cruices. A herring purse
seine of 32 mm (1,25 in) stretch measure mesh and approximately
495 m long was used to collect saimonids and associated ney tan.
A1l sets were round hkauls, where the net was laid out in a
circle by seiner and cskiff. The direction of the opening af the
seine when half set was noted. A depth guage attached to the
bottom of the net indicated that the ceine fished to a depth of
about 49 m. Each cet sampied an area of approximately 1% Bé#

square meters.



Sampling Area

Sets were made at stations generally 9.3 Kitometers apart
along transect lines extending from 48028'N to 4402@'N in tMay,
from 48" 28'N to 43°88' N in June, and from 48°28' N to 43°28'N in
September (Figs. 1 and 2). We generally sampled from the 37 m
contour out to 37 kilometers offshore, or until juvenile
salmonids were no longer caught.

Fifty-five good sets were made during May, 58 during Jure
and 52 during September., Eight additional sets were attempted
but were aborted because of gear problems, high winds or strong
currents. Set positione were determined by Loran C except
during most of the September cruise when radar was used because
of a toran C receiver malfunction., Locations and timees of purse
seine sets along with environmental data are given 1n Appendix

A,
Environmental Data

Temperature of a surface-water bucket sample was takern at
each station. Additional water samples were taken with an NIQ
Bottle at 1 m and at 16 m from which chiorophyll1~a and
phaeophytin concentrations and saltinity were determined.
salinitiec of the water samples were measured zt the Mark 0.
Hatfield Marine Science Center with a Guildiine Autosal inometer
{Maode! 8466) . Chlerophyll-a and phaecphytin content of 149 ml
water samples were determined by filttering the water through a

6.2 um {pore size) glase fiber filter (Gelman tvpe A<E). The
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Figure 1. Transect lines sampled during the 1983 purse seine cruises,
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pigment was extracted from the filtrate with a Known volume of
994 acetone; and the fluorescence measured with a Model-l@
Turner Designe Fluorometer.

Water clarity was meacured with & 38 cm Secchi disk.
Ambient light intensity was measured at deck level with a

Spectra Lumicon Tight meter.

Processing the Catch at Sea

The purse seine catch was dip-netted from the seine bunt,
lifted aboard in the bunt or brailed aboard. Large catches of
medusae sometimes occurred and a rough estimate was made of
their total wolume in each set. Medusae were 1dentitied and
counted and individual bell diameters were measured from &
subsample of the total catch. Ficshes and squids were alcsc
identified, counted and measured. Gtomachs were removed from
possible predators of juvenile salmonids and preserved tn 18X
formalin. Selected whole ficshes and squids were aleo preserved.

Juvenile salmonids were anesthesized in a seawater sclution
of MS 222, identified, and measured to the nearest millimeter
(F.L.>. They were then checked for adipose clips, individually
wrapped in plastic bags (along with a ltabel identifving set
number, species and length) and frozen.

Adult salmonids were anesthesized in a seawater soluticon of
MS 222, identified, measured, campled for scales, and examined
for adipose clips and other marks. Heads from adipose clipped

adul ts were removed, tabeled and frozen for later recovery of

coded wire tags.



Most adults were released after they were meazured and

scale samples removed. To trace movements of adult salmon in
the ocean 142 coho, S chincok, and | cteelhexd were tagged with
orange Floy tags below the dors=al fin using a Dennison Mark 11
tagging gun. The Floy tags were supplied by the ODFW Marine
Regional Office, Newport, Oregon. Fish were releaced after they
had recovered from the anaesthetic in a tank of circulating sea
water. All fish were active when released to the occean,
although sometimes badly descaled. Three adult waolf-eels and 3
ocean sunfish were alsg tagged and released,

Kidney smears were taken from adult coho and aduit chinook
for a study of bacterial ¥idney disease (EBKD) by Craig Banner,
Department of Microbiology, 0.5.U. Stomachs were remcved and

preserved from all adult salmon killed.

Laboratory Processing of Juvenile Salmonids

Each frozen juvenile salmon was given an identification
number <(collection vear, seine set number and fish sequence
number), weighed in a tared plastic baqg, re-identitied and
re—examined for adipose fin clips and other marks. Scales from
a subsample of 23 fish of each salmonid cpecies +rom each set
were removed from the preferred area (see Scarnecchia, 19279 and
maounted on gum cards from which acetate impressions were made,
Heads from individuals with adipose fin clips were removed and
sent to the Oregon Department of Fish and Wildlife, Clackamacs
1aboratory, for removal and decoding of coded wire tags,

Stomach contente from 18 fish of each species from each set were



removed, weighed and preserved in 54 buffered formalin. Kidney
gmeasrs from thece fish were examined for BKD by personnel of the

Lepartment of Microbiology, 0.5.U.

RESULTS

Ocean Conditions

Associated with the 1983 E1l Nino were higher than average
csea-surface temperatures off Oregon and Washington in May and
June. Sea surface temperatures during these two months averaged

t°C to 4°C higher than in 1982 (Table D).

Catch of Salmonids

Seven species of salmonide accurred in the 1983 purse seine
collections (Table 2, Appendix B). As in 1981 and 1982, chinook
and coho were much more abundant than the other species. In
183, however, the total catch of juvenile chinook was hiaher
than that of juvenile coho. Almost 8 and 4 times as many
juvenite coho ats juvenile chinook were coliected in 1981 and
1982, respectively. Chum and sockKeye were the next most
numerous salmonids, although almost x11 of these fish were

collected in one set off Cape Disappointment in May.

Catch Per Set of Salmonids

Mean catch per set of juvenile coho and chinook salmon was



Table 1. Comparison of sea-surface temperatures for 1982 and 1983, Average
of all stations. Repeat measurements at the same stations averaged
and counted only once.

n At
Month Area (Stationas) x (°C) 1983~-1982
May 1982 Washington Coast 24 11.3 +1,1°C
Mzy 1983 Washington Coast 28 12.4
May 1982 Oregon Coast 33 10.8 +2 . 4oC
May 1983 Oregon Coast 26 13.2
June 1982 Washington Coast 18 11.8 +2.7°C
June 1983 Washington Coast 23 14,5
June 1982 Oregon Coast 32 11.5 +h,10C
June 1983 Oregon Coast 33 15.6
September 1582 Washington Coast 17 15.8 -0,6°C
September 1983 Washington Coast 21 15.2
September 1682 Cregon Coast 18 14.8 -1.3¢°C

September 1983 Oregon Coast 30 13.5
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calculated for three areaz for each of the three cruizegs in 1783
(Table 3). Mean catch per cset of juvenile coho wae lower in
1983 than in 1982 1n all areas during June and September, and
alsc lower from (Cape Lookout zcuth in May, (See Fisher et

al., 1983, p.14 for comparison). During September 1983, all

but 2 of the 143 juvenile coho collected north of the Columbia
River were from the Waatch Point transect; elsewhere off
Mashington the mean catch per set of juvenile coho was extremelsw
1 o,

Catch per set of Jjuvenile chinook, unlike coho, wacs higher
in 1983 than in 1982 south of the Columbia Riwver during
September. The difference between the two vears in catch of
Juvenile chinook salmon during September may be due partly to a
change in coverage of our sampling. In 1983 we used & ¢haillower
net and were able to sample in closer to shore. OFf 287 juvenile
chinook collected south of the Columbia in September 1983, 204
were collected within 4.3 km of the coast. Twelwve sets were
made within 4.3 km of the coast south of the Columbia River
during September 1983 but only two zets were made in September

1982,

Coho Length-Frequency Distributions

Coho length-frequency distributions tshowed two distinct
mades during the summer:! the smaller mode comprised of juvenile
i .®% age) fich and the larger made of maturing (.1 age) fish

iFigure 3>, The size of juvenile coho was similar in &1l areas
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during May 1923 and alzo was zimilar to the size of Juvenile
cobo collected 1in Mavy 1781 and 1%9B2. in all cases the modes
were centered at about 151-1786 mm F.L.

During June 1583 the juvenile coho were largest north of
the Columbia River {(the mode at aspprozimately 195 mm F.L.* and
zsmalier south of the Columbia River (the mode at 151 to 158 mm
F.L.». This differs from Jume 19832 when juwvenile coho were
larger scuth of Cape Lookout, but is similar to June 1%%1 when
the juveniles were larger between Tillamoock Rock and Leadbetter
point than they were to the south (Waketield et a).,

19813 Fisher gt al., 1983 .
During September 1983 (Figure 3> and 1¥82 and August 1%5]

Juvenile coho were distinctlw larger to the north than they were

to the south.

tength-Frequency Distributions ot other Salmonid Species

Length—frequency distributions of chinook appear in Figure
4. A broad range of <izes was represented in all three months
with a dietinct mode at 220-2580 mm F.L. south of Cape Lockout in
September. The lenothe of other salmonid species are zhown In

Table 4.

Pecoveries of CWT - d Juvenile Coho

During the summer 48 juvenile coho with CWT = were

collected iTable 5, appendix €3. The CWT'd fish were divided
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into four groups bazed on origin: 1D Columbia River 2) Loastal
Oregon Public Hatchery, 3) Oregon Aqua-Foods Inc. (UAFY and 4
Anadromous Inc. All OAF and Anadromous coho and all but one
coastal Oregon fish were found north of where they entered the
ocean (Table 5, Fiqure S). Columbia River ficsh were found both
north and south of the Columbia River. No coastal Washington
CWT’d coho were collected in 1983. That most CWT d juvenile
coho in June and September were collected north of where they
entered the ocean toagether with the larger size of juveniles and
greater catch per set to the north during these monthe suqgest a
gereral northward migration of Jjuvenile coho during the summer

of 1983.

Recoveries of CWT’d juvenilie chinook

Most CWT d juvenile chinook were collected north of the
Columbia River in May (Tabkle &, Appendix C». None of the
chinook collected in September 1983 had CWT s although total

catch was greater than in May or June.

Recoveries of Floy Tagged Saimon

Through December 1983 18 of the 148 (12.2) xdult salmonids
tagged with floy tags were recovered. Large movements both to
the north and south occurred between releacse and recovery among

many of the tagged salmon (Table 7).
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Appendix C.
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collected in 1983.

Release and recovery information for CWT'd salmonids

JUVENTLE COHHO

Anleaws Racovery Awcovary N-5 Dlacance Fian

Tag Brood Data Date Exina 1] From Ocean  F.L.
—cde Tear Agency Hatchecy Ocean Entry Site DasMetr Da/Mo/¥r = Days  Set Ke. Transect Entry fim)  fam)
95-09-29 n Fws Willarg Columbla Rivar 176481 234483 16 90 [l Seaside 288 134
05=09-34 At s Willard Columbia Wiver T/67B3 2374453 T3 5 oot Naha let 6535 145
05-11-36 .31 27k Eagle Creak Columbia Aivar N5/ 83 13768 L1} 23 Doz Willapa Bay UEN 195
05-11-3F &1 s Engle Creec Columbia Rivar L ELY:k 253 19 % 0] Netalen (X1 153
O7-2n-45 8 OFFW Fall Creok Siletz Rivar 1743783 215783 65 12 ot Cape Nisappaintoant 156N 170
gr-2%-49 a ODFW Klaskanine Colymbla River &14/63 2345481 49 kLl a1 Helialen 615 173
O7=21+50 -1 QDFW Sllatz Siletz River 1874783 13/6582 5T L] o0 Grays Harbor ;e}DN 222
07 ~25-59 B OLFW Nehalea Wahalem Hay 1543783 2376781 100 a7 03 Seaslde 39N 3z
07-25-61 n ODFW Nohalem Wehales 8ay 1597831 2145783 20 26 il Cape Disappolatzant THN >
07-25-61 ar CDFW Nehalea Rehalem Bay 1/5/83 1546783 [ Ba apy Deatruction Ialand 22uR 233
0r-26-3% L] OoFY Rock Crom ¥incheater Bay 15/3/8% 26s6/81 10} w7 a1 Cous Bay N3 Ny
T-2-42 L1} oprd Fall Craak Alaca Bay 275783 2T rasB3 25 59 ¥h Tachuts 14 173
O7-26-h2 a oorw Fall Creak Alssa Bay 275783 131/6483 ¥ .13 003 Willapa Bay 250N 130
oT+&7-35 .1 Q0FW Sandy folumoia River 29/4/83 2275483 23 kL] 11er g Seaslde 285 THE
f0=0t-a8 52 CaF DAF offshore Yaguina Bay 2976791 1559783 T8 riz o1 Waatch Print i) 212
fo-0é-1T B2 QaF OAF Yaguina Bay 1B/7/83 2049783 1) 19 Qa2 Hehalem 1N 212
0-35-56 az Oaf OAF Taquipa Bay 208783 298] 33 155 o Capa Loakout TTH 198
60=15-57 [.F] OAF QAR Yaquina Bay 20/B/83 20¢5/83 b3 14g & Hehalem TN 208
EO0-35-59 8z OAF T 13 Yaquina Pay 1278781 23/%/83 52 181 03] Taguina Head aN 152
621521 ar ANAD ANAD Cooy Day 2476783 2616782 2 109 faler] Coox Hay TIN 157
62=-15-21 a AHAD ANAD Cooa Bay 2057871 2646783 2 09 045 Coos Bay T1H 158
H2~15-2y L1} ANAD ANAD Coos Bay 246787 26/6/83 2 110 a3 Caos Bay TIM 153
62-15-22 1] ANAD ANAD Coos Bay 2426783 Zbi67B3 2 105 g Coon Bay TN 158
.62"5'22 1] ANAD ANAD Coos Bay 24764583 266783 2 110 oy Coos Bay 1IN 151
62-15-26 1] ANAD ANAD Coaa Bay 247583 2676483 2 T ool Loos Bay 1IN 167
62-15-32 1] ANAD ANAD Coos Bay 2676483 26/6/83 2 no o1 Coox Bay 18 167
£2-15-32 &1 ANAD AHAD Cocs Bay 256583 2hrbsB) k4 10 05 Coos Bay 11N 152
£2-1%-33 & ANAD ANAD Coos Bay 2Ns6sAT 2646483 2 no onk Coos Bay TIN 151
62-15-33 3] ANAD ANAD Coos Bay 247683 /5403 2 110 o8 Coos Bay TN 1Ty
€2-15-30 1] ANAL AHAL Cacy Bay FATL VS 266783 2 10% ook Cooa Bay 114 144
62-15-34 a ANAL ANAD Coga Bay 24754583 ehsBsAY 4 109 oar Coos Bay 11N 167
62-15-1% n ANAD ANAD Cooa Bay 2hrBAH3 267673 F4 0y 2143 Caoa Hay 11N 1461
&2-15-34 n ANAD ANAL Cooa Bay FATd T5:F] 2676483 2 o o2 Coos Pay 1K 155
62-15-35 5 ANAD ANAD Coos Bay 24s6/03 2676/BY z 110 003 Coga Bay 118 153
62-15-35 Bt ANAD ANAD Cooa Bay 246783 26/67B3 2 Al [:}] Coos Bay 1N 159
62+15-35 0 ANAD ARKD Coga Bay 24s5783 26/8/83 2 Mz 00T Ceus Bay 1K 160
£3-26-05 n whe Lowsr Kalama Coluabla River RAESEY 3/6/E] 16 &1 083 Doear Reledss 255 i
63-26-05 .1 wOF Lowar Kalama Colunbla Aiver Bss83 13/46/83 up £ oM Wiliapa 3ay WEN E3
é}-a&-]z 1] WOF Coulitz Columbla Alver 3449rB1 ARk 20 kL oa1 ¥e=halen 131 134
6]-26‘-!5 .1} WOF Washougal Celunbla Alver 3040483 Jros8y g L1 nca Qewar Aelease 28K 198

ADULT -
05-10-62 a0 s Skykamish Pugat Sound 6582 16/5/83 — 5 00z wastenh Point &5 370
o7-24-%8 1] ODFW Salmon Aiver Salmon Rlver 1/5/82 1875783 I8z 15 - Deatructicr Ialand 2938 Rl
o -25-4 84 QDFu Cole Rivers Rague Alver 2974783 22/5/83 388 3 o1 Seamige 385K L]
&0-05-13 8 OAF OAF Taquina Bay vErTIAZ 13/6/83 n [+ -—_ Grays Harhor 265N sC0
531-23~3a 8o L (Witd) Pugat Sound Rr82-6sB2 1745781 — 12 —— Deatruciion Faland BOS 135
63-23-34 an WOF [Wiid} Puget Scund HrB2=6s 82 165783 = 5 a0 Waateh Foint €5 152
63-24-4% -] WOF Cowllng Columbla Alver 5782 VTF5ABY —-— 1 0oz Sea Llon Mook 195K ki-2)
61-25-2% L4} Wor Washougal Lolumbla Alver 5/82 G/6/83 -—= 3] —_ Ocean Seisaas 2BN (791
CHINOOX JUYENILE

05-11-22 a s Quinault Cuinault Rlver 155/83 15,6783 a1 7 [oi3] Sea Lion Aoew 72 N z1f
5-13-39 L1 TARI Leavanworth Columbia River 18-22/0/01 2175783 3t 10 o1 Cape Disagpointeent 9N 152
aT-25-47 -1 ObFw Bonnevllla Columbla River 231-31/3783 1775783 41 & aan Sea Lion Rock 185 N XK
0?-26-3§ az ODFY Aound Butte Columbia River 2405-13/6783 1206483 0-19 63 pat Willapa Bay LY 126
ro-23-13 a1 IoFG Rapld River Colushla River 1843783 20F5/83 63 26 o1 Willapa Pay uh N 153
10-2v-58 n o¥c McCall Columbia Aiver W=7/8733 235783 a3 i [F Neraier €13 14h
;63-6-05 Ly Lo Coulitz Columbla River 1IN 21¢5/B} 50 n [ Capn Sisappoinihent ERR 2%
1209 | L4 Cowlltz Columbia River 1rasAy HIEL%:E 50 28 st Caps "4 yaspelatment "o oy
63-26-09 L1l woF Cowbitz Columnia Aiver 174482 2145483 54 28 oo LdiE tdanTCLrTurE 11N Pt






