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INTRODUCTIOH

The Oregon State University School of Oceanography conducted purse

seining surveys of juvenile sahnonids in the ocean off Oregon and Washington

during spring and summer 1981. The objectives of the field study were:

1! To collect information on the distribution and abundance of juvenile

salmonids off Oregon and. Washington; and to relate distributional patterns

to oceanographic conditions and forage availability; 2! To make observations

on fish movement through recovery of fish marked with coded wire tags and

fluorescent pigment�- 3! To collect juvenile salmonids for studies of growth,

condition and food habits; 4! To ~ess the composition, abundance, and food

habits of nekton co-occurring with juvenile salmonids.

MATERIALS AND METHODS

Study Area

Four cruiSeS were Conducted during the spring and Summer Of 1981  May

16-25, June 9-18, July 9-19, August 8-19!. The study area extended from

10 miles  all distances in nautical miles! south of Coos Bay, Oregon to

20 miles north of the Columbia River mouth, a total diStance of 204 miles

 Figure 1!. Transects covered three areas: Columbia River plume � transects!,

off Central Oregon � transects!, and off Coos Bay � transects!. Additional

transects off Point Lookout and the Siuslaw River were also sampled.

Purse seine stations were routinely located along each transect line

at the 37-m depth contour, and at 4, 7, 10, 15 and 20 miles offshore. If

salmonids were captured at 20 or more miles offshore additional stations

were sampled at 5 miles intervals farther offshore until no salmonids were

caught. At times, special sets were made in areas of sea bird feeding

activity, fronts, plume boundaries, or in shallow  <37 m depth! waters.
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some stations were sampled repeated1y to collect info~tion on set to set

variation in catch, including day-night differences in availability to

capture and feeding activity.

Fluorescent Pigment Marking Study

Approximately 1.5 million coho smolts were marked with three different

colors of fluorescent pigment prior to their transport from Oregon Agua-

Foods Inc.'s  OAF! springfield hatchery. These pigment marked fish were

released from both Coos Bay and Yaquina Bay OAF facilities  Appendix A!.

Seining

Fish were collected using two different herring seines from two

different commercial fishing boats. During the May and June cruises a

457 m long seine was used. The main section of this set was 800 meshes

deep, and constructed of 32 mm mesh. A 73 m, 600 mesh deep panel was

attached to the end of the net towed by the seiner. An additional 30 mesh

deep panel of 127 mm mesh was hung along the bottom of the net. The bunt

was constructed of 19 mm mesh.  All mesh measurementS are stretch measure!.

This seine was fished from the F/V KRISTIN GAIL, a 32 m crab fishing and

tendering vessel. The actual fishing depth of this net was not measured,

but was estimated to be about 9 m.

During the July and August cruises, a 457 m-long seine was used. The

main section of this net was 1800 meshes deep, and constructed of 32 mm

mesh. The bunt was a panel of 32 mm mesh, 37 m long and 1200 meshes deep.

Additional 3 and 3C mesh deep panels of 101 mm mesh were hung along the

top and bottom panels respectively. This net was fisped from the F/V

SOUPFIN, a 21 m drum seiner. Fishing depth was measured with a depth gauge

to be about 15 m.



All sets were round hauls, where the net was laik out in a circle by

seiner and skiff. The encircled surface area was sisglar for each set,

2
about 16,600 m . After the circle was completed, the purse line and seine

were hauled in simultaneously and pursing was completed when half the

length of the seine had been retrieved  half-purse s$ts!.

Zooplankton Sampling

Zooplankton tows were made routinely at the 4, 15, and 15 mile purse

seine stations. Additional stations were occasionally sampled. Sampling

gear consisted of 70 cm bongos fitted with two cylin+ical-conical plankton

nets, constructed of 0.571 and 0.333 mm mesh Nitex. Each net had an open

area ratiO of 10:1 tO inaure a high filtratiOn effioienCy. TSK flaw meters

were mounted off-center in each net to measure the filtered water volume

A time-depth recorder was attached to the cable below the bongos. An

otter-kite depressor was employed to obtain a wire apple of 50-65'.

Zooplankton tows were made along depth contours at, a speed of about 3

knOtS. TOws were oblique � m stepS! frOm the Surface to the bottom  or

to 150 m in deeper water!.

Hydrographic Data

Surface salinity, temperature, chlorophyll-a and phaeo-pigment measure-

ments were taken at eaCh Station. Salinity Samples Wbre analyzed in the

laboratory with a Guildline model 8400 Autosalinometfr calibrated to a sea-

water standard. Chlorophyll-a, an estimate of living'plant matter, was

measured from 500 ml water samples filtered through 5.3 pm glass fiber

filters. Chlorophyll-a content of the material on Nk filters was estimated

by a fluorometric measurements of 90% acetone extracg5 with a model-10



Turner Designs Fluorometer. The quantity of phaeo-pigments  chlorophyll

degradation products! present in each sample was est~ted by measuring

fluOreSCence Of acetone extractS before and after aCjdification  Strickland

and Parsons, 1972!. Light intensity was measured in foot candles with a

Spectra Lumicon Light Meter at each station. Water transparency was

estimated with a 30 cm Secchi disc. Bathythermograph measurements  temper-

ature as a function of depth! were taken during the first two cruises.

Processing the Catch at Sea

Depending on its size and/or composition, the cagqh was either dipnetted

from the bunt, lifted aboard in the bunt, or brailed aboard. Large catches

of jellyfish  and fish! were brailed aboard with a 32 mm mesh brail  May,

June! or a 51 mm mech sOck Sewn into the bunt  July ~ad August!. The total

volume of jellyfish was measured in containers of known volumes, and a

subsample was processed to obtain data on species composition, abundance and

size-frequency  bell diameter!. For purposes of shigboard separation of

fish, all salmon = 400 mm fork length  FL! were considered adults, and those

<400 mm FL juveniles. Adult salmon were immediately +ansferred to holding

tanks with circulating sea water. All juvenile salmon were placed in

containers with MS 222 to reduce scale loss.

Juvenile salmon were identified to species, measured to the nearest

millimeter  FL!, individually wrapped in plastic bag! along with a label

identifying set number, species and length, and frozen. Occasionally a

subsample of salmon was preserved in 10% formalin to provide information

on differences between freezing and formalin preservation on the condition

of stomach contents.

Blood and gill tissue were periodically obtained from juvenile salmon



for a study of blood osmolality and gill ATPase actjivity by John Oh of

Oregon Aqua Foods, Inc.

Adult salmon were anesthesized with MS 222, ide~ified, measured,

sampled for scales, and examined for adipose fin clips or other external

marks. Fishes with missing adipose fins were killed!. All other salmon

>400 mm FL were placed in a tank with circulating se@ water and released

after they recovered. To check for possible predatien by adult salmon on

juveni,le salmon, a small number of adults were sacrificed for stomach can-

tent analysis when many juveniles were caught in the same set. Non-salmanid

fishes and cephalopods were identified, counted, meaS!ured, and specimens

were preserved for stomach content analysis.

Laboratory Processing Pracedure

Each frozen  or preserved! juvenile salmon was gIiven a serial number.

 collection year, seine set number and fish sequence; number!, weighed in

its tared plastic bag, identified to species, remgS.sured, and examined

for fluorescent pigment marks under ultraviolet light., adipose fin clip,

and other marks. Scales from a subsample of up to ten fish of each

salmonid species from each set were removed from the.,preferred. area  see

ScarnecChia, 1979! and mounted on gum cardS in prepafation for future grOwth

studies. Heads from individuals with adipose fin clips were removed and

sent to the Oregon Department of Fish and Wildlife f/' coded wire tag

removal and decoding.

After a subsample of up to ten fish of each salmpnid species from each

seine haul were partially thawed, stomachs were removed and preserved in

farmalin for food habits analysis; livers and visceral fat, with attached

organs were removed, weighed and frozen for lipid a~lysis; otoliths were



removed for growth studies; and carcasses were examined for bacterial kidney

disease by the Department of Microbiology  OSU! . Soere whole salmon were

saved for extraction of total lipids and fatty acids.

RESULTS

Oceanographic Data

Data on surface water temperature, salinity, Secchi disc, and illumi-

nation are tabulated by seine set in Appendix 8 along, with locations of 89

zooplankton collections. Chlorophyll-a and phaeopi~nt concentrations are

listed in Appendix C.

Salmonid Catches

A total of 265 seine sets were made over a four month period from May

through August. The seining effort varied from 63 to 68 sets for each 9

to ll-day cruise. Locations of sampling stations are shown in Figure 2

for each cruiSe. The June and August cruiSeS inCluded transeCts off

southern Oregon. A description of the location and time for each seine

set is given in Appendix B.

Table 1 summarizes the Salmonid catch by specieS end cruiSe. A total

of 270l salmonids, representing seven species, was collected. Juvenile coho

salmon were the most abundant salmonid in all months. Catches decreased

over the four month period with 635, 463, 362, and 360 occurring in Nay, June,

July, and August respectively. Adult coho, juvenile chinook, and juvenile

chum ranked second through fourth in abundance, while searun cutthroat and

steelhead trout ranked fifth and sixth. A total of 49 adult chinook and 30

pink salmon were =ollected. With the exception of one individual, all pink

salmon were greater than 400 mm fork length. Only one adult and four

juvenile sockeye were collected.
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Distribution and Abundance

Areal variation in catch, and variation in catch of repeated sets

at a single station are summarized for juvenile cohoj, chinook and chum

salmon, and steelhead and cutthroat trout in Appendik D. Juvenile

salmonids were collected throughout the study area from 37 m water depth

to the shelf break �65 m!. Seining stations were usually added at 5 mi.le

intervals in an offshore direction until no salmonidg were collected- The

offshore extent of sampling generally reflects the westerly limit of salmonids

in seine collections. With the exception of steelhePP, salmonids were

characteristically absent from collections in clear, "blue" oceanic water

 secchi disc reading >15 m!. During May and June steelhead were most

common in seine collections in clear water, 20 to 25 miles offshore in

areas adjacent to the Columbia River. Steelhead were COnsistently fOund

farther offshore =han the other six salmonid species collected.

Monthly changes were evident in the catches of jjzIvenile coho salmon

along the coast. In May, catches along transects in, the vicinity of

Yaquina Bay were twice as large as those along trans4cts in the olumbia

River plume area. Thie pattern waS reverSed during June through Auguet,

with juvenile coho being more abundant along the northern Oregon and

southern Washington coast. The July and August patt$gn is influenced by

large catches off Tillamook Rock, 20 miles south of Qe columbia River

mouth.

Catches of juvenile chinook were largest in the gj.cinity of the Columbia

River plume during most months. The relative abundance of chinook was

always low off Ti lamook Rock when compared to areasito the north.

Juvenile chum salmon were collected in low numbers compared to coho

salmon. They were usually more common in collection!, along transects in
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the Columbia River area than areas farther to the sorrth.

Both steelhead and cutthroat trout were common in the May and June

collections. Steelhead abundance in collections decfined during July and

remained low during August  Table L!. Both searun trout were more common

in the vicinity of the Columbia River than in areas south of Tillamook Rock.

At stations where consecutive hauLs were made, catches of juvenile

salmonids were usually variable, but occasionally  August-Warrenton

transect! quite similar. Examples of catches for repetitive sets over

periods of up to nineteen hours are given in Table 2. Returning to sample

a transect after a day or more yielded even larger differences in catches;

e.g. 156 juvenile coho were collected along the Tillamook Rock transect

on 20 May and a single juvenile was collected along the same transect

four days later

When juvenile coho salmon were abundant in collections at a station

they were often abundant in collections at adjacent stations along the

same transect

Length-Frequency Data

Length-frequency distributions for all coho salrrKrn collected are shown

in Figure 3. Two major length modes are apparent for each month: 81-260 mm

and 321-660 mm for June; 121-380 mm and 401-740 for Julyr 121-440 and 44l-

740 for August. The first mode for each month is mainly comprised of

juvenile fish that entered the ocean in spring and sUarmer 1981  sub-yearling

if accelerated hatchery fish and yearlings if wild or other hatchery fish!.

The second mode is mainly comprised of adult fish which have spent one

winter in the ocean. Fish at the upper end of the first mode or lower

end of the second mode could be either adults or juveniles. Scales analysis
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will be employed to determine age of these intermediate-sized fish,

The shaded bars in Figure 3 represent coho collected south of the

Siletz River  or Pt. Lookout in the case of August! Chile the open bars

represent fish collected north of Tillamook Rock. Tile sizes of juvenile

coho caught in May are similar in both regions, but in June, July and

August. the SizeS Of juvenile cOhO caught in the Southern area are appre-

ciably smaller than those caught in the northern area. The sizes sampled

in the southern region  shaded histograms! do not inc<ease appreciably

among cruises, but remain centered around 160-180 mm. In contrast, the

mean sizes af fish collected in the vicinity of the COlumbia River  open

histograms! shift from about 160 mm to about 260 mm over the four month

period.

Figure 3 shows the decline in numbers of juvenile coho collected

during each month with a relatively constant seining effort, as well as

an increase in the maximum size of adult cOhO between Nay and AuguSt.

Length distributions of chinook salmon show a modal peak at 200 mm

in May; 100 mm in July and 140 mm in August  Figure 4!. These July and

August modes are comprised of fish collected almost exclusively from

traneeCte narth Of the COlumbia RiVer aS Only Six juVenile ChinOok Were

captured south of Warrenton  Appendix D-2!. These s+ll chinook in the

July and August collections are probably subyearling hatchery and/or

wild chinook from the Columbia River.

Length-frequency distributions of chum salmon shrew that the size mode

advances from 101-120 to 201-220 mm between May and August  Figure 5!.

The sample size i. small, but as in the case of juvenile chinook, the number

of fish collected in successive cruises south of Tillamook Rock declined
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The length-frequenCy range for steelhead trOut appearS COnStant far May

and June  Figure 5!. Few steelhead were caught during July and August.

Nodal lengths of cutthroat trout increased from 241-280 mm in Nay to 301-

320 mm in August  Figure 5!. No individuals greater Wan 300 mm in length

were collected during May, whereas the majority of individuals collected

during July and August were greater than 300 mm in length.

Tag Returns and Novements

Preliminary information an 76 coded wire tags  CWg from juvenile and

adult salmonids is summarized in Appendix E-1 and 2, including tag codes,

hatchery, release site and date, recovery site and date, and length at

capture. A total of 54 CWT were recovered from juvenile coho, 20 from

adult coho, 9 from juvenile chinook, 1 from adult chinook, and 2 from

juvenile steelhead  Table 3!. Ten of these tags have not yet been decoded

and a few more fish with missing adipose fins may be |tound as the remaining

fish are processed. The percentage of juvenile coho with CWT's in seine

collections ranged from 3.3a in July to 2.5% in August  Table 1!.

The north-south distance between point of ocean entry and location of
I

capture for CWT juvenile coho  open! and chinook  solid! is shown in

Figure 6. Sixty-eight percent of the juvenile coho were collected south

of their point of ocean entry. Many of the coho were captured 5 to 20

miles north or south of the Columbia River. Those fish collected along

the warrenton and Cape Disappointment transects were often captured withir

the Columbia River plume even though they were recorded as north or south

of the Columbia River mouth. Since the Columbia represents the largest

point source of juvenile salmonids and our purse seinjng effort was mainly

south of the Columbia River, the capture of more fish to the south than



Table 3. Summary by agenCy of cOded wire tag information for SalmOnids
captured in purse seine collections off Orggon and Washington
during spring and summer 1981.

AGENCY+

ODFW WDF OAF ANAD F WS Hgg NJ4F S IDFG CDFGSPECIES

Juvenile coho

4 1

4 1 2

JULY

AUGUST

Juvenile chinook

Steelhead

Adult coho

Adult chinook 0 0

22 24 11 7Total

*ODFW, Oregon Dept. Fish & Wildlife; WDF, Wash. Dept, Fisheries; OAF, Oregon
Aqua Foods Inc.; ANAD, Anadromous Inc.; FWS, Fish 6 9I'ildlife Service; HOH, Hoh
tribe; NMFs, Nat. Mar. Fish. service; IDFG, Idaho Dept. Fish 6 Game; CDFG, calif.
Dept. Fish 6 Game

1 1 2

4 0 0

0 0 0

1 16 2

0 1 0

0 4

5 0

1 0

1 1

0 0

0 1

0 1
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the north of their river of ocean entry is expected.

Pish from the July and August cruises have not yet been examined for

fluorescent pigment marks. A total of 2S pigment-marged OAF juvenile coho

were recovered from the May and June collections.

REFERENCES

Scarnecchia, D.L 1979. Factors affecting coho saPpn production in
Oregon. M.S thesis, Oregon State University, Cg~allis, OR, 100 pp.

Strickland, J.D.H. and T.R. Parsons. 1972. A Pract!gal Handbook of Sea-
water Analysis. Fisheries Research Board of Ca~pa, Bulletin 167,
Ottawa, 310 pp.



21

Appendix A. Marking and release schedule for fluorescent pigment marked
coho smolts marked at Oregon Aqua-Food  Inc.'s Springfield
hatchery, and released at OreAqua's South Beach  Yaquina Bay!
and Coos Bay facilities.

Dat.e

Marked and

~Trans artsd
Pigment

Color
Release

Site

No.

Marked
Date

Released~Ty ad

80,0834/21/81 Red 5/11/81YaquinaHoldover

Yearling

4/26/81 124,537

19,327
YaquinaProgrammed

Yearling
Green

Yellow
5/11/81

Programmed
Yearling

4/27/81 48,826 Yellow Yaquina 5/11/81

Programmed
Yearling

4/28/81 158,442 5/12/81Yellow Yaquina

431,215

114,05S

68,736

266,125

321,445

YellowZero-Age 5/22/81

5/23/81

5/30/81

5/13/81

Coos

Zero-Age Yellow Coos

YellowZero-Age Coos

Red YaquinaZero-Age

Yaquina5/26/81

6/12/81

6/13/81

6/13/81

6/14/81

RedZero-Age

YaquinaLt. Green

Dk. Green

Dk. Green

Zero-Age

Yaquina

Yaquina

Yaquina

Zero-Age

Zero-Age

Dk. GreenZero-Age

290,450

103,056

102,247

90,632

91,109

1,447,855

6/5/81

6/5/Bl

6/9/81

6/10/81 6
6/13/81

6/15/81

6/26/81

6/26/81

6/26/81

6/27/81
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Phaeo-pigments
v /1

Chlorophyll-a
s 7/I

Chlorophyll-a Phaeo-pigments
718et No. Set No.

0.62KG � I 3.65 34

35 1.29

0.15

0. 33

0.503.92 36 0.07

1.15 0,20

0.63 0.15 38 0.20

2',42

0.04
2.31 0.52 0.3239

0.6140

1.28

1.57

41 0.31

42 0.42

0.6910 0.32 43 1.39 0 ..L9

0.76 0.46 44 2.40

2.93

0.90

2.17 0,4812 45 0.74

13 1.04 0. 27 46 2.33 0.84

2.21 0. 54 1.02 0,20

15 48

2.7316 5.93 49 0. 08o. 18

0.480.77 0,2217 50 0.04

18 51

3.36 0. 5219 52

0.8320 0,22 0.22

0,53

3.44

3.36

53 0. L4

21 0.32 0.13 54 0. LO

0.27 0.0822 0 4355

0.2623 0.09 56 0.37

0.060.1924 57

25 o. L70.$4

0.73

0.83

0.87

1.84

o.29

1.46

2.47

58

26 0. L759

1,38 0,1927 60 0. L5

0.081.9128 0.0661

1.87 0. 7329 62 0. L3

0.012,1230 63 0. 10

0.1331 1.91 0.25

0.191.4232 0. 2065

0. 23 0,0533 0 L266

Appendix C- Surface concentration of chlorophyll-a, and phaeo-pigments at
purse seining stations off Oregon and washington during spring
and summer 1981.



35

Set !:o. Set No.

KG � 67 102 0. 16
103 0.36 0. 22
1040. 5869 5.30

0.30 105 0.$8

0.29

70 4. 98 0.08
0.17 106 D. L4
0.27 0,461,0772 107 O..L3

0. 46 0. ].873 0.36 0.05
0.28 0.09 109 l. 17

1.44

74

0.37 0.12 110

0. 39 3.9476 2 .02

11217 1.063.22 0. 01 0. ] 6
113 0.323 71 0. 99 0.  i4

1.16 1144.1379

1150.291.4880 0. Ca
0.13 116 0.0881 1,43

0. 13 0. 29 0. 0682 0. 60

1180. 13 0.09 0.010, 3483

119 0.060.20 0. 040.5784

0.210.08 120 O.OB85 0.49

121

1220.01 6.04 0.420.21

4. 2j> 0.67].230. 10BB 0. 32

0. 160. 17 124 10.80.3489

1. 5'jl125 0.6L90

126 L.26 0,3091

3. 12127 0.140. 77 0. 04

1280. 100. 8993

129 3.83 0.4'

0.19

0. 080.7494

1.041300. 140. 5195

4.DB 0. O'I1310.200.7896

132 1.160. 08D. 5397

133 3. 0];0,240.37

3.381340,371.3299

135 1. 32O. 09100 O. 28

0. 130.4710].

Appendix C.  cont;inued!

Chlorophyll-a Phaeo-pigments
IJ /1 /1

Chloropgyll-a Phaeo-pigments
1 Ii /1

0.'8

D. I7

0. 90

0. 09

0.32

0.4E

D. 23i
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Chlorophyll-a phaeo-pigments
s /l. g'1Set No. Set No.

SF 141 1.57 1762.24 4. 4E3

0.36 1770. 79142 3. 26

3. 100.43 1782.89143

0.13144 1.19179 3.600.39

0.51145 1801. 45

181 0.79146

182 0. 211.392.08147

148 0.791.. 533.70 183

2. 7E3184 0.331. 92149

1852 ~ 00150

1. 3I41860. 408 72151

0.831870.95152 2,77

2 150.80 188153 5.50

189154

2 E51903.68 1.06jss

0. 791911.965. 47156

0,E 51920.26157 0.24

0.30 1930.41158

3, 7I9 1.550.68 1943, 32159
0.491950.52160 4. 08

1960.153. 00161

0. 6I1 0.791970 903. 82162

01980.632.99163
0.271. 1321990. 753,65164
0,320.90200165
0.48201166

2021.192. 71167

3. I37203168

5.$0204169
6.48 2.18205170

206171

2071.925.18172

208173

209174

0.84 2102.73175

Appendix C.  continued!

Chlorophyll-a Phaeo-pigments
/1 jl

13,76

12.88

2. 9tI.

s.+

2, 98

2. 5I4

s. 7I2

0.55

0.65

0.91

0.25

0 52

1.33

0 04
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Chlorophyll-a Phaeo-pigments
Set Mo. 8 /1 Ij /1 Set No

SF � 211 10.12246 1.24

212 247 3.37 0 76

213 2480.0110.07 1.08 0.96

0.73 249214 2.41 0.77 0.50

0.41215 1.16 250

2.88216 12.80 251

4.207.38217 252

0 20218 47 253 6.68 1.34

2.66219 7,72 4.55254 1. 52

0. 08 255220 6.28 3,98 0.83

0.52 256221 6, 52 3. 38 2.05

2570.33222 0,50

0.16223 0,73 258 5,70 2.02

0.80 259224 9.96 0.66 0.61

260225 Q. 50 0. 20

0.670. 24 261 0.19226 5.06

0.80227 2,8426213.12 0.90

2.01 2637.49 0.72 0.56228

2640.260,72229 2.15 0.76

5,380.90 265230 4, 98 1. 46

2661. 40 0.65 0. 86231 8, 00

1.94 267232 0.53 0. 406.09

268 1.88 0,362.71233

0,53269234 2,41 1.99

270 0.46 1. 003.10

0,29 2.59 0.292711.37236

3.30 0.670.49 2720.97237

0. 52 0.452733.76238

0.27 274 0.75 0.700.77239

2750.76 1.10 0.561.17240

0.861.032761.502.612 'e

0 391. 042771. 08242 11.52

0.761. 38243

0.762 4 ~ 1. 04

1.166,7628

Appendix C.  continued!

0.60

0.33

0.57

Chlorophylfr a Phaeo-pigtnents
jl IJ /I.
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Appendix D-l. sur  mary of number of juvenile coho sal tNI!n in purse seine sets
off Oregon and Washingtan  n-n indicat!8 no seine set, 0  ! n
indicates number of adipose clipped fish! .

MAY
S ASANPLING

DATE
MP LING STATIONS.

7 ai 10 ni 15 ni 25 nr 30 ni DTNER  n,ni./4!TRANSECT 20 ni10-14 Zrs 20 Ea 4 ni
Cclvnbia River Area~

Lesdhetter Pt. 23 v 81
Caps Disappointnant 22 V 81

12  I!
4 5  ! !

20  I!21 VSI 18   I!Nacrenton

1.8

13133  9!Til!.snook Rock

8.5/3,12 5/17�!4 17 �!20 V 81
16 V81

15

25

17 V 81 6
33 �!
0

50 <2!0 16 46  li18 V 81Rises Bag

SANP LING
DATE

SANPI,ING
IC-I4 6m 20 Z!s 4 ni 7 !l!i

STATIONS
10 ni 15 ni 20 si 25 si. 30 ni @17 ER  n.s!I./4!

Coloslbia River Ar'aa l
Ieadnetter Pt 9 vI 81
ape Disappointnent 1D VI 81

Narrencon ID&II VI 81
4! 7 <I!

12
0 D

Tilialaook ROC'k 
 VZ 81

' incoln Seacn
Nsvport 14�!

5.6/0

Alaea Bsy

S oslav River Areal

Sroslsv River 17 VZ 81

Sl �!
0 I

17 vi Bl

16 VI Sl
16 VI 81

3�! 0
0 0

COOS Sa!l
Cnr Creek

*

LinCOIn Beaon
Nel Is&st

24-25 V 81

20 V 81
24 V 81

13 vi Bl
14 VI 91

18 VI Bl

15 VI 81.

30

87  I!

48 < I!

16
58
27
9

50  I! 29
1

10
27 I!l
15  $!
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PpPerldiX D-l.

JULY
SANP LZ NG STAT I ON!S

OATS 10-14 fm 20 fm 4 mi 7 mi 10 mi 15 m' 20 eli 25 ma 30 mi QTZ RR  n,ml./6!
Calumbia Mver Areal

Leao>letter Pt. 9 VZT Bl

10 VII 81

12 VII 81
Cape Disappointmsnt

1 �!
0

17. 2/311 VI I 81warrentan

23  ll! 191821 �!
26

44 �!

13614 VIZ 81.Tillamook Rock

8 �> 018 VZZ SlLincoln Reach

11 ~ 3/10   3>, 11. 8/46 �>26
�1

17 VZZ 81

018 VIZ SlAloes

AUGUST

STATION! S-10-14 fm 20 fm 4 mi 7 mi 10 mi 15 m 20 mi 25 mi 30 mi 077KB  n.mi./6!
SANP L ZNG

DATE
Collssbia River Area;

Leadhettsr Pt. ll VIIZ 81
7 8 2

Cape Disappozntmenc 10 vIZI Sl
5 16Barrenton 12 VIII Bl
4 Z! 27  I! 0 0

26
20  I!

5 18 �! 31 �! 26 16  l!
3 21  g!

13 VZZZ 81T111amook Back

Pt ~ Zookout Areal
Pt. Lookout 14 VZZZ 81

16"17 VIII 81

15 VIIZ 81

Lincoln Seaa!l
Nevpor t 24 �!

1'7 VIII 81Alsea
5 14

Siuslaw River Area:
Sinology Raver >9 VIII 81 2 �1

2

18 VZZZ 81
18 VZZZ Bl

Coos Say
Cut Creek 5.9/0

18 VZ� Sl 1.3 nl, 0eNartk Spit

12 3
5 3
0

0 I 1 5
0 0 1 2 2
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Appendilf D-2. Summary of number Of !uvenile Chinook  Salmon in purSe Seine
sets off Oregon and Washington  "-" indicates no seine set,
"  !u indicates number of adipose cliged fish!.

MAY
SARPLIRG

10-14 fm 20 fm 4 ai 7 mi

Columbia R!.ver area:
12�!
3

Leaphetter Pt. 23 V 81 2 1 0
Cape Oieappointaemt 22 v 81

8 �!

20 v Bl
24vel

0:Tillasook Rock

~Yl S I
20 vel

16v $1
Llucols Reach

Beeper t
8, 5/3 �!, 12. 5/0

0

17 V 81

18vel 2 �! 2. 0aleea 8 I

JUNE
SA�PLIBG - - - - - - - - - - - - S A R P L I R C S T A I I 0 $.8

DATE 10-14 fa 20 fa 4 ai 7 ai 10 ai 15 20 mi 25 mi 30 mi QTBER  u.mi./I!!TRANSECT
Columhia River Assai

pi9 VI 81Lea6tetter Pt,
OiCape Disappoiotaeat 10 VI 81

Harrentom 10611 VI 81

12 VI 8!.

Oi

5.6/0
OiAlsea Bay

Bluelae River Area>
Siuslav River 17 VI Bl

17 VI 81Dulls

16 VI Bl

16 VI 81
Coos Bay
Cut Creek Ol2 �!

Tillaaook Rock

Li ncoln Beach

21 v el

24625 V el

13 VI 81
14 VI 81
18 VI Ol
15 VI 81

STATIOS
10 mi 15 20 m' 25 ai 30 OTBER  e.ai./6!

pi
pi

Oj
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Appendix D-2.

JULY

Columbia River Area>
Leadbetter Pt. S VXX el

Cape Disappointment 10 VXZ 81
12 VII 81 8 �! 4

3 17

7 2
0 0
0 0

II vxx elRarrantcn 2
�!

Tzllamook Rock 13814 vzz 81

I,incoln eeaoh
Raupor t

18 VII Bl
17 vxz 81

Al sea 18 VZZ 61

AUGUST
sAHPLzsc BTATICRS

10-14 Im 20 fm 4 mi 7 mi 10 mi 15 mi 20 mi 25 mr 30 mi
SAHPLING

DATETRARSKCT
Columbia River Area.

Lsadbetter Pt, 11 vxxx 81 10
Cape Disappoinsment 10 VZIZ 81

12 VIII 81�arrenton

13 VIII il. 0 0Tillamook Rock
Pt. Lookout Area ..

0 114 VIIZ 81Pt. Lookout

Lincoln Beach 16-17 VIII 81
15 VZZZ 81

0 2
0 0Neupor t

17 VIII 81Alsaa 0 0
Siuslau River Area:

1. VIII BlSruslau River

~C Cool says
Cut Creak

18 vIII 81
18 VZIZ 81

16 VZIZ 81 1.3 mi, 0search Spit

SARPLIRG
DATE 10-14 Im 20 fm 4 mi 7 ml 10 mi 15 mi 20 mi 25 mi 30 mi
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Appendix D-3. Su»>mary of number of juvenile chum sa~n in purse seine sets
off Oregon and Washington  o-" indicat!S no seine set, "  ! o
indicates number of adipose clipped fish!.

MAY
SANPLIm

DATE 10-14 fm 20 fm
Colmahia River Area.

23velLaadhatter Pt.
Cape Disappointment 22 V 81

21 VelVar ra eton

24625 v 81

Tillasook Rock 20 V 81
24 V 81

20V 81
16 V 81

8 5/0.12,5/0

17 V 61

le V 81 D 0

JUNK
SANPLING � "-----SANFL ING STAT IIONS

DATE 10-14 fm 20 fm 4 mi 7 mi 10 mi 1 20 al 25 eX 30 ai 0INEA <n ei./8>
Columbia River Area:

9 VI 81Lea0hetter Pt,
Cape Disappointmant 10 vl el
Nar r anton 10811 VI 81

12 VI 81

Nevport

5,6/0

Alsea Bay

Sioelaw giver Area.
Sinslav Saver 17 VI Bl

17 VI 81

Coos Say
Cot Creak

16 VI 81
16 vI el

~l
Lincoln Beach
Navport

Tillamook Rock

Lincoln Beach 13 VI 81
14 VI 81

le VI 61

15 VI 81

S A N P L I N G 8 T A T I 8 S
4 mi 7 mi 3.0 mi mi 20 ma 25 mi 30 mi 02888  n.mi./6>

13

0 l1
D
0
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Appendix D-3.

JULY
SANPLING

DATE 10-14 fm 20 fm 4 ai 7 mi 10 mi 13 mi 20 mi 25 ai OTNER  n. mi./9!TRANSECT
Columbia River Area:

9 VII 81L448better Pt ~ 0
22

Cape Disappointment

11 VII 81Warrenton 17.2/0

0 0Tillamook Rock 13-14 VZI 81

Lancoln Beach 18 vzz 81

17 18 VII 81Re sport 1 l. 3/0, 1 1, 8/3

Al sea 18 vzz 81

AUGUST
SAMPLING

DATE 25 mr 30 i DINER n.m ~ 9

Columbi* River Area:

22

Tillamook Rock 13 vzzz ei 0 2

Pt. lookout Area:
le vzzz Bl 0 0

Newpor t

17 vzzz elAl sea 0 0 0 0
Siuslaw River Area:

Siuslaw River 9 vzzz 81

5.9ZG

~ North Spit le vIZI el 1.5 mr, 0

Leadbetter Pt.
Cape Disappointment
Werrenton

Pt, Lookout
1 t

Lrncoln Be~oh

Coos Bay
Cut C1eek

10 VIZ 81

12 VII 81

11 VIII 81
10 VIII 81
12 VIII 81

le vZZZ el
15 VIZZ 81

le vzzz e
Ie vzzz el

- - - - - � � - - � - � S A N P L I 8 G 8 T A T Z 0 8 S'e
1 !-14 fm 20 fm 4 mi 7 mi 10 mi 15 mi 20 mr
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Appendix D-4. Summary of juvenile number of steelhepg trout, in purse seine
Sete Off Oregan and WaehingtOn <m-" iII wiCateS nO Seine Set,
"  !m indicates number of adipose clipped fish!,

MAY
SAMPLING

DATE
SAMPLING

10-14 fm 20 fm 4 mi 7 mi
STATION
10 mi 15TRANSECT

Columbia River Area:
20 mi 25 mr 30 mi DTMSR  a.mi,/6!

23 V 81
22 V 81

Leadhetter Pt,
Cape 0 isappoiutmeat

21 v81Narrentcn

Tillamook Rock

20 v61
16 VBl

8, 5/0, 12 . 5/0

17 V 81
18 V SlAlsea Bay

SAMPLING- � -- � � � � � � -SANPLING STATION!
DATE �-14 fm 20 fm 4 mi 7 mi 10 mi 15 m'' 20 ai 25 mt 30 mi GTBSRTRANSECT

Columbia River area>
Leadhetter Pt. 6 VI el
Cape Disappoiatmaot 10 vf 81
Narrentou 10611 VI 81

012 VI Bl

5.6/0
Alsea Bay

Siuslaw Raver Area;
17 VI 81Si.uslau River

C~A
17 VI 81Duce

16 VI 81
16 VI 81

Coos Say
Cut Creek

I
Lincoln Beachv
Newport

Tillamook Rock

Lincoln Beach
Newport"

24 Vel
20 Vel
24 I 61

13 VI Bl
14 VI 81
18 VI 81
15 VI 81

0 0 1
0 1
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Appendix D-4.

JULY
SANPIING " S A N P L I N G S T A T I 0 N S

DATE 10-14 fm 20 fm 4 mi 7 mi 10 mi 19 mi ' 20 mi 25 mi 30 mi 0TBER  O.ad../83

9 VII 81 0
0

Cape Disappointment 1.0 VII 81
12 VII 81 0

0

Warrentone ll VII 81 0 0 17. 2/0

13814 vII 81Till»mock Rock

18 vIZ 81Lrncoln Beach

Nevportee 17 VII 81 11.3/0,11.8/D

Aires Bay 18 VZZ 81

SANPLING - - - SANPL ING STATIONS
DATE 10-14 fm 20 fm 4 mi 7 mi 10 mi 13 ei 20 mi 25 mi 30 mi GTSER loomed /4!

Le»Shatter Pt. ll VIII Sl
Cape Disappointment 10 VIIZ Bl
Narreoton 12 VIZI 81

13 VIIZ 81Tz!i»mock Rock

Pt ~ Lookou't Area
Pt. LOOkOut 14 VIII 81

Lincoln Beach
Newport

16 VIII 81.
18 VIZZ 81

17 vlii 81nisse
Sius lee Raver Are»i

Stuslav Rtver 19 viii 81

18 VIII Sl
18 VIII 81

Coos Baye
Cut Creek

-' - 9/0

18 VIII 81 I.S mt, 0'North Spat

TRANSECT
Columnal» River Area;

Le»Shatter Pt.

AUGUST

TRANSECT
Columbra Mver Area:

0 0 0 0 0

0 0 0 0 0

0 0
0
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Appendix D-5. Summary of number of cutthroat trout ipn purse seine sets
oif Oregon and Washington  u-" indicatjes no seine set,

!m indicates number of adipose clipped fish!.

SANFL INC
DATE 10-14 fm 20 fm

Columbia River Arear
Leadbetter Pt 23 Vpl
Cape Disappointment 22 V 81
warrentoa 21 V 81

Ti 1 lamook Rook

Lincoln Beach
Neuport

2DV81
L6 V81

8.5/3, 12.5/0

17 V el

Alaea Bay 18 VB1

JUNE
SANPLIRG

DATE
SANPLING

4 mi 7 mi10-14 fm 20 fm

Columbia Raver Ares;
Leadhetter Pt. 9VZ 81

Cape Disappointment 10 VI 81
10611 VI BlNdrreoton

12 VI BlTl1lamook sock

I incolo Beach
Nevport

5.6/0
Alde a

Stuelaw River Area.
Slue lay River 17 VI 81

17 VI 81

Coos Bay
Cut Creek

16 VI Bl
16 VI el

24625 V 81
20V81

24 V 81

13 VI Bl
14 VI el
18 VI 81
15 VZ 81

SANPLING STATIONS
4 mi 7 mi 10 mi 15 m 20 eu. 25 mt 30 mr 0TNRR <n-mi./BI

STAT IGNS
10 mi 15 mi 20 mi 25 mi 30 mi 3TNBR <n.mi./8!

0 0 0 0 0 0



Appendix D-5.

JULY
SANPLING

DATE
Columbia River Area.

Ledbetter Pt. 9 VII 81

Cape Disappointsant 10 VII 81

12 VII 81

ll VZZ 91Narrenton 0 0 17,2/0

13614 VII 81Til lamook

Lincoln Beach 18 VZZ 81

17 VZI 81

18 vI! Bl

Newport

Alsea Bay

31.3/0 11.8/0

AUGUST
S ANP!.I NG

DATETRANSECT
Columbia River Area:

Laadbetter Pt. 11 VIII 81
Cape Drsappointment 10 VIII Bl

12 VIII 81Warrenton

Trllamook Rock 13 vIII Bl

Pt, Lookout Area:
14 VIII 81Pt. Lookout

I

Lincoln Beach 16 VIII 91
15 VIZ! 81

17 V!!I 81Alsaa
Siuslaw River Area;

Siuslaw River 18 V! II 81

Coos Bay~
Cut Creek

18 VZ I Bl
le VI7! Bl

5, 9/0

18 v1 l'! 81anorth Spit 1,5 IRi. 0

S A N P ! I m G
10-14 fm 20 fm 4 mi 7 ma

-S 8 N P L I N 0
10-14 fm 20 fm 4 si 7 si

STATZDNS----------------
10 mi 15 mi 20 mi 25 mi 30 sz oTNER  n,mt,/8!

0 3 1
6 2

4 6 1 2

STA'I 10NS
10 si 15 sz 20 si 25 st 30 mi VTNER  n.su./S 
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