
 
d:p

,J

' gK



MAN COPY ONE'f

S'IUDIE' OP JL'Vl NILE SAL&DNIDS OPI' THE OREGON AND WASLII~ COAST, I!

J.P. I-'ishtar and N.G. Pearcy

CRUI SF, REPORT

Cruise Report
Reference 85-14
November 1985

D. Cal
Dean

College of Cceanography
Oregon State Universjty
Corva llis, Oregon 97331

IINIONAL SEA GRAI|T 9EPOSITOK~
PB,L LIBRARY 8ljlLOING

UN, NARRAGANSETT BAY CAllPUS
NARRAGANSETT, R I 02882

gRClRATNR COPY
see Crest Ileeeelleel



T~ OI: CONlmrs

Page

ACKNC?N I~MEATS .

CRUISE PERSONNEL..................

~ + ~ ~ ~ ~ ~ ~ ~ 1I NI'RODUCI'ION.

METHODS .

Vesse! and Gear. ~ ~ w ~ e ~ ~ +
General Description of Sampling
Environ.ntal Data..

Processing the Catch at Sea.
Laboratory Processing of Juvenile Sai~nids

~ ~ ~ ~ o ~ + + ~ ~ ~ ~ l
~ t ~ ~ 2

4

'SULTS. ...... ... .................................................. ~ ....4RE

Oceanographic Conditions During the Columbi~ River Plurne Study............4
Oceanographic Conditions During the Coastwide S~ey......................8
Distribution and Catch/Set of Juvenile Salmonids During the Columbia River
Plurre Study. ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ 10
Distribution and Catch/Set of Juvenile Salmonids During the Coastwide

urvey.................................S~

I~gth-frequency Distributions of Coho and Chinook Salon by Area........11
Recoveries of Coded-Wire Tagged Juvenile Salmonids................. ... .17
Recoveries of Floy Tagged Adult Salm>n................. ... ....19

RE F'EREM CE ~ ~ ~ 5 ~ ~ ~ 4 0 ~ ~ ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 19

APPENDIX B. Catches by set of salmonids . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 22

APPENDIX C. Release and recovery information for adipose clipped
salmonids

APPENDIX A. Dates, locations, times and environmental data for sets.......20



This research was suppo tee by the National Marine Fisheries Service,

Northwest ard Alaska Fi.sheriffs Center  Contracts 84-ABC-00091 an5

NA-85-ABH-00025! an6 hy thn Oregon State University &-.a Grant College Program

 t'roject No. R/OEP-17! .

We thank all the people who participate in the cruise esther as crew or

priv:.rs, J. Norton and others at the ODFW Clackamas Laboratory who reM cadM

wi.re tags, R. Brodeur, H. Lorz, A. Lewis and S. Unger who Bid much of the

sample prccessinq, W. Heard ana J. Orsi of the Auke Bay Fisheries Laboratory

who lent us an electronarcosis basket an3 captain D. Iarden an5 crew of the

F V Pacific Warwinl

CRU ISE PERSCBHEL

D. Bottle, R. Brcdeur, B. Brrnett, J. Fisher, K. Jones, K. Krefft:, A. Holi, W.
Pearcy, D. Varoujean



INTRODUCTION

The College of Oceanography, Oregon State University, conDucteD a cruise

from May 29 to June 25, 1985 to stuDy the Distribution, abunDance, migration,

growth anD feeDing habits of juvenile salmoniDs during their first summer in

the ocean off Oregon anD Washington. Sampling was concentrateD near the

Columbia River Plume During the first leg of this cruise  May 29 to June 6!.

A coastwiDe survey of the ocean off Oregon anD Washington was conDucteD along

stanDarD transects During the seconD leg of this cruise  June 10 to 25!. This

is the seventh year we sampleD waters off the Oregon anD Washington coast

During June.

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 �.25 in! stretch

measure mesh anD approximately 495 m long was useD to collect. salmoniDs anD

other nekton. Except for two sets, all sets were rounD hauls, where the net

was laiD out in a circle by seiner anD skiff. The Direction of the opening of

the seine when half set was recorDeD. A Depth gauge attacheD to the bottom of

the net inDicateD that the seine fisheD to a Depth of about 25 m. This is a

shallower seine than we' ve useD for the last 3 years, enabling us to sample

closer to shore. Each set sampleD an area of approximately 19,000 m .



General Description of Sampling

Columbia River Plume ~StuS . Sea-surface temperature anS salini y

measur~nts were mme at numprous locations &tween Nay 29 and June 5 to

define th< COlumbia RiVer plume  Fig. 1! . Twenty-eight purSe se~ ne Set S types-re

made, some xn 1<xv salinity water near the core of the Columbia River plume an0

others in higher salinity water both inshore and offshore of the plume  »g-
2!. Sets were repeated every three hours over one 24-hour period on the
Seaside transect to study diel changes in sa3.monid feeding.

Coastwiue ~surya . seventy-eight quantitative roun8-haul sel.s were maSe
between Coos Bay, Oregon �8-27 N! and Sea Li.on Rock, Washington �8-00 N! ~
Sets were generally at stations 9w3 km aPart fram the 28 m dePth contour out
to 37 km or until juvenile salmonids were no longer caught  see Fig- 3 f«
locations of stations!. Positions were determined by Loran C.

Knviroreenta1 Data

Several environmental rreasurements were rmade at each station  Append~
A! ~ Tetrperature of a water sample collected at the surface was measured- An
additional water sample was taken with a NlO water bottle at 1 m for
determination of salinity, chlorophyll-a and ~eophytin concentrations.
Salinity was measured with a Guildline Autosaliseneter  Model 8400! .
Real-time estimates of surface salinity were made with an American Optical
t rat

profiles of the water col.~ were made with an Applie5 Microsystems Model-12



CTD. "hlorophyll-a and phaeophytzn content of 143 ml water samples were

estimated by filtering the water through a 0.3 um  pore size! glass fiber

frlter {Gelman type A/E!. The pigment was extracted from the filtrate with

known volume of 90% acetone; and the fluorescence measured with a Mcdel � 10

Turr>er Designs Fluorometer .

Water clarity was measured with a 30 cm Secchi di.sk. Ambient light

intensity was measured at deck level with a General Electric Model 214 light

meter.

Processing the Catch at Sea

The purse seine catch was 1ifted aboard in the bunt or brailed aboard.

Large catches of medusae sonmtimes «ccurred and a rough estimate was made o>

their total volume in each set. Fishes and squids mre identified, counted

and measured. Stomachs were removed from possible predators of juvenile

salmonids and preserved in 10%. formalin. Selected whole fishes arri squids

were also preserved.

juvenile salrmnids were anesthesized in a seawater solution of NS222,

identified, and measured to the nearest millimeter fork length  FL! . They

were then checked for adipose clips, individually wrapped in plastic bags

 along with a label identifying set, species and length! and frozen.

Adult salmonids were anesthesized using an elect ronarcosis basket.,

identified, measured, sampled for scales, and examined for adipose clips an

other marks. Heads from adipose clipped adults were removed, labeled and

frozen for later recovery of coded~re tags  CWI"s}-

Most adults were released after they were measured and scale samples



removed. To trace rmvements of adult salrrcnids in the ocean 2l5 coho, 37

chinook, 74 pink, 15 cutthroat and 6 chum were tagged with orange Floy tags

below the dorsal fin using a dennison Mark I I tagging g~. Ne also tagged and

released 1B juvenile coho, 46 juvenile chinook and 5 juvenile steelhead.

Laboratory processing of Juvenile Salrmnids

Each frozen juvenile salrron was given an identification nurser  year, set

ard fish sequence number!, weighed in a tares plastic bag, re-identified and

reexamined for adipose fin clips and other marks. Scales from a subsample of

25 fish of each salrronid species from each set were removed from the preferred
area {see Scarnecchia, 1979! and rmunted on gum cards from which acetate

ressions were made. Heads from individuals with adipose fin clips were
removed and sent to the Oregon Department of Fish and Wildlife, Clackamas
Laboratory for reaoval and ~ing of coded wire tags.

Stomach oontents from 5 fish of each species from each set were rerrro~,
weighed ard preserved in 5'4 buffered formalin solution. Kidney smears frorrr
these fish were examined for BKD by personnel of the Department of
Microbiology, O.S.U.

RESULTS

Oceanographic Conditions During ~ Columbia River plume Study, Nay 29 to June
5g 1985

during the day were generally calm or out of the SE to SW



a' up to 15 kcs. There were a few periods of stronge. �G to 30 kts!

souther'y winds and of moderate ncrtherly winds. An intense storm with strong

'outher.ly winds struck on Junc 6 preventing further sampling in the plurre.

Salini.y. The map of surface salinr ty is shown i.n Fig. 1. Since the

data were obtained over a 7-day period they are not synoptic. At any one time

the salinity field may have been quite di f erent- from that shown. Surface

salinity changed dramatically with tidal stage near the mouth of the river.

Many =trong f onts were observed in this area where salinity c'hanged as much

as 10 to 18% over short distances.

Relat-ively fresh water of th Columbia River Plume spread over the entire

study area from Cap-. Disappointment to Seaside. Very low salinities �6 to

21%.i werc found 24 to 30 km offshore h-t~en Narrenton and Seaside. Inshore

of the plume core on the Seaside transect salinity ranged from 23.9 to 26.4%..

Sea � surface temperatures range from 13.0 to

15.4oC in the study area  Fig. 1!. Changes in temperature across fronts

were general.ly not as dramatic as changes in salinity, and temperatures on

either si.de of a front. were usually within a few tenths of a degree of each

other. High salinities and low temperatures along the coast, as a result of

upwelling, were not evident in the study area.

waters of the study area was 3.7 ug/1  n=31, sd=2.3, range = 1.4-11.2,

bnper»3j» h! .
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Oceanograhic Corditions During the Coastwile Survey, June 10-June 25, 1985

Winds. Winds were generally out of the NW at 7 to 15 kts f>n the Coos

Bay to Yaquina Bay transects  June 10-12!, were calm or weak on t.he We orna ~

Cape Lookout transects  June 13!, were out of the S at 18 to 25 kts 3' r>ng

part of the Nehalem transect  June 14! an5 then were generally out of the N to

W%l at 10 to 30 kts during the rest of the survey except for part oi 'he Grays

Harbor and Destruction Islard transects when they were out of the WSW at 5 to

15 kts.

S~alinit . Surface salinities in offshore waters south of the Coluuhla

River were generally low as a result of the Columbia River. The 30% ~

isohaline exten5eD seaward of 10 km from Seaside to Cape Eookout and gradually

move farther offshore toward the south until it was seaward of 28 km off the

Omp~ River  Fig. 3I. Lowest salinities �4.6 to 29.0%, ! occurred near the

Columbia River on the Seasi&, Nehalem Bay an5 Cape Lookout transects.

Moderately high salinity water  approx. 32%. ! was found south of the

Columbia River only at the inshore stations from Coos Bay to the Siuslaw River

ard at the inshore station at Cape lookout.

Ther'e was little freshwater dilution of surface water north of the

Columbia River except along the Cape Disappointnent transect. Surface

salinities ~re between 31 7 anl 33 ~ 3%a from Willapa Bay north to Sea Lion

Rock.

temperatures mre highest at the offshore stations where they reach' 16 to
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water was warm and dilute. The coolest surface waters �" tc 13orl

occurred at the most inshore stations where salinity was relatively high.

D~IIing, however, was not strongly developed.

The coolest telTlperaturf s in offshore water= �1 to 13 C! and inshore

waters  9 to 11 C! were found north of the Cape Disappointment transect .

Upwelled water was apparently present at the inshore stations from wi1 la@a Bay
to Destruction Island.

higher to the north of the Colurrbia River than to the south  Fig. 4! - values

greater than 9 ug/I were present at over half of the stations north of Cape

Disappointment. Chlorophyll-a concentrations were Iow in waters diluted by
the Columbia River Plume. The only stations south of the Columbia River with

chlorophyll-a values above 2 ug/I were inshore of the plume on the Seaside and
Cape Iookout transeWs

Distribution and Catch/Set of Juvenile Salmonids During the Columbia River
PIuma Study> Nay 29 to June 6, 19B5

Catches of juvenile coho and chinook near the mouth of the Columbia River

are ~ in Fig. 2. Catches/set ranged from 0 to 172   mean = 24.6 ! for
3~eniI+ coho ~ from 0 to 339  @can = 19.p! for juvenile chinook. Both coho
~ ~+ o!t were caught in a high proportion of sets, 96 % and 86 %

Chly a few juvemle chtan ard sockeYP saltton and steelhead and

~~o < fxout ~ collected near the arith of the Col~ia River  Table 1! .



D stribution and Catch/Set of Juvenile Salrnonids during the Coastwide Survey,

June 10 t.o 25, 1985

The numbers of juvenile coho, chinook and chum salrron caught during the

coastwide survey are illustrated in Figures 5 and 6. Both coho arrd chinook

were much more abundant near the mouth of the Columbia River and off the

Washington coast than they were from Cape Lookout south off Oregon. Juvenile

coho were caught as far offshore as 66 and 67 km off Seaside and Grays Harbor

respe. tively. Juvenile chum were found only from Willapa Bay north off

Washington. The other juvenile salmonids were rare  Table 1! . Catch data by

set for a 11 species are given in Appendix B.

Length-frequency Distributions of Coho and Chinook Salmon by Area.

Length � frequency distributions for coho and chinook salmon during the

Columbia River Plume study and for three different areas during the coastwide

survey are shown in Figures 7 and 8. Mean FL of juvenile coho was smallest

�56mm! off the mouth of the Columbia River during the Columbia River plune

study, was larger from Coos Bay to Cape Lookout �77 mm! and fran Nehalem Bay

to Willapa Bay �74 ran! and was largest from Grays Harbor north to Sea Lion

Rock �13 mm! . Mean catch/set of large juvenile coho  Longer than 200 ran FL!

was over 2 times greater from Grays Harbor north than between Nehalem ard

Willapa Bays �.9 vs 3.6 fish/set!.

Mean FL of juvenile chinook was also smallest �80 rrmn! off of the

Columbia River durxrg the Coluneia River Plurr~ study and was Larger fran
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Nehalez to Willapa Bays �3lmm} and from Grays Harbor north to Sea Lion Bock

�12mm}  F" q. 8! .

Recoveries of Cod<3-Wire Tagged Juvenile Salmonids

Release an' recovery Data for all CWT'd salmonids captured are given in

Appendix C. All recoveries were of coho and chinook salmon. The Distances of

the recove. y p>sit.ions north or south of where the tagged fish entered the

ocean are shown in Figure 9 for juvenile coho and chinook salmon. Juvenile

coho released from coastal Oregon public hatcheries were all found north of

where they had entered the ocean, even though our sampling extended well to

the south of their ocean entry locations. This suggests that a majority of

coastal Oregon coho mgrat.ed northward during the first 50 to 100 days after

release. The CW1" D coastal Oregon coho were most abundant between Cape

Disappointment and Seaside During the Columbia River Plume study  n = 8, mean

catch/set = 0.29! and from Grays Harbor north during the later coastwide

survey  n=6, mean catch/set = 0.30! . Tagged juvenile coho released from or

offshore of Coos Bay by Anadromous Inc. were also fourd well to the north of

where they entered the ocean. Apparent rates of northward migration ranged

from 1.2 to 6.9 km/day  mean = 3.2 km/Day! for coastal Oregon public hatchery

coho and ranged from 5.8 to 23.5 km/day  mean = 13.3 km/day! for ~aceous

Ir}c. fish released free Coos Bay. The Anadromous Inc. coho collected probably

entered the oa an a month aml rare after the coastal public hatchery fish.

In contrast to these coastal Qregon groups, CÃZ'd coho fran coastal

Washington were found both north and south of where they entered the ooean bum

none ~ found south of Seaside. CWP'd coho fry the Colur@ia Ri~ ~
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found mainly nea= ~he mouth of Me Columbia River between Cape Disappointment

~ Se' sid. up to 50 days after release. Four were found farther to the

north. None wa foun=' farther to the south than Nehalem Bay.

Almost:.~11 i%I" d juvenile chinook were fran the Colurobia River. R>st of

these were "ecovere" near the mouth of the Colurthia River between Cape

Disap~int~nt and Seas!do, although � were recovered farther to the north

and only 2 farther to the south. Two coastal Oregon chinook were collected

north of where they entered the ocean. One was 479 km north indicating an

average rate of northward migration since release of 4.7 km/day.

Recoveries of Floy Tagged cult Salroon

Nine of 215 �.2%! tagged adult. coho, 4 of 37 �0.84! tagged adult chinook

and 1 of 6 �6.7%! tagged adult churn were recovered as of November 11, 1985.

Scarnecchia, D.L. 1979. Factors affecting coho salon production
in Oregon. N.S. Thesis, Oregon State University, Corvallis,
OR, 100 pp.
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Appendix B. Continued.
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