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INTRODUCTION

The National Marine Fisheries Service (NMFS), in coopera
tion with the Pacific Northwest Regional Commission (PNRC) , is 
conducting a 3-year study of the migrational characteristics 
of juvenile salmon and steelhead in the Columbia River estuary. 
The objectives of this study are to: 1) define and monitor the
survival of selected stocks of hatchery reared juvenile salmonids 
o -ne estuary, 2) develop a sampling system to evaluate 

nacchery production techniques and procedures, and 1} define 
migrational and behavioral characteristics if juvenile salmonids 
in the Columbia River estuarv.

In 1978, the second year of the study, both beach seine 
and purse seine sampling were expanded to include the lower 
estuary, and an initial effort was made to sample the near
shore marine areas adjacent to the river mouth. This report
summarizes the results of all research activities conducted 
during 1978.



METHODS

Beach seines and purse seines were used to sample the 
juvenile salmonid migrations at various locations within the 
Columbia River estuary and adjacent marine areas in 1978. 
Sample catches were used to define migrational timing, travel 
time to and through the estuary, diel movement patterns, and 
survival of hatchery stocks to the estuary.

BEACH SEINE SAMPLING
A variable—mesh seine 95 m long by 5 m deep of the tyoe 

described by Sims and Johnsen (1974) was used to sample the 
juvenile migrations in the upper and lower estuary (Figure I' 
Primary same 1.. rg sites vers at Jc les Beach, Or sc on, River Mila 
CRM, 46.5 and at 3and Island RM 4,5 and Clatsop Spit RM 5.5 
m the lower estuary. Sampling at Jones 3each began in 
January 1978 and continued at various levels throughout the 
year. Sampling schedules for both the upper and lower estuary 
are shown in Table 1. Beach seine sampling began at sunrise 
each day (adjusted weekly) and sets were made at 45-minute 
intervals for about 7 hours.

PURSE SEINE SAMPLING
A 210 m long by 15 m deep purse seine was used to sample 

juvenile salmonids within the estuary and in marine areas 
adjacent to the river mouth. primary sampling sites were at 
RM 46.5 and RM 10 (Figure 1). Sampling schedules are shown in
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Table 1.- Schedule for beach, seine samp Ling in- the. Colunbia River estuary, 
Oct. 1977 - Dec. 1978.

Time Period
Sampling 

Jones Beach, RM 46.5
days/wk sets/day

a/sites'
RM days/wk 4 - 5se-fc.s/day

Oct. 1, 1977-Mar. 5,1978 
March 6 - March 19 3 5
March 20 - April 2 5 10
April 3 - July 13 6 10 2 9
July 14 - Sept. 8 5 10 2 9
Sept. 9 - Dec. 29 1 2

Table 2.~ Schedule 
1978 .

zor purse seme 
a/

samplmg in. the Columbia River estuary,

March 

Time Period 

12 - April 22 

Sampling 
u ones Beach RM 46.5
davs/wk sets/day

3 5

s
RM LQ

davs/wk sets/aav
b7

3

April 23 - May 31 6 5 3 5

June 1 - August 31 3 3 3 5

Sept. 1 - Sept. 30 1 3 1 4
Oct. 1 - Dec. 31 1 1 0 0

Secondary sites 
in estuary Near shore 

marine waters
July 28 - Oct. 26 1 1-3
July 2 - Sept. 16 - 1 5

f/ Some deviation from this schedule occurred due to physical problems 
of fishing and early and late fish releases, 

k/ Sampling began on 16 Ap.
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Table 2. Fishing techniques used were as described by Johnsen 
and Sims (1973). purse seine sampling was also conducted at 
selected secondary sites within the estuary. The location of 
these sites and fishing intensity are listed in Appendix 
Table 1.

Marine areas within a 24 km radius of the river mouth 
were also sampled by purse seine in 1978 (Figure 1). Sampling 
dates and fishing intensity are included in Appendix Table 2.

SAMPLE PROCESSING
Beach seine and purse seine catches at Jones Beach (RM46.5) 

were processed at permanent fish processing facilities on the 
oeach. Fish taken an lower estuary sampling sites were crc- 
'1 ocard che curse seining vessel or at temporary 
processing facilities on the beach.

Ail fish were anesthetized with MS—222, enumerated by 
species, and examined for identifying marks. Juvenile chinook 
salmon were separated into "subyearling" and "yearling" 
categories on the basis of fork length. The separation point 
was determined from length frequency samples. Stock separation 
by this method allows for a certain amount of overlap, but, in 
general, it is quite satisfactory.

Mark recaptures were recorded by species, number, fork 
length, sampling gear, date, and sampling area. After proces
sing, all fish were allowed to recover from the effects of the 
anesthetic and then transported out of the sampling area and 
released back into the river.
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Salmonids with a clipped adipose fin were subsampled for 
coded wire tags (CWT). About 100 fish per day per species 
were sacrificed for tag identification. Extrapolation of the 
subsample was made to determine the tag distribution of the 
entire adipose clip sample. At the request of Washington 
Department of Fisheries (WDF) only 25% of ad—clipped Chinook 
salmon over 160 mm fork length were sacrificed from 20 March 
through 29 April, 1978,

Gill tissue samples were collected for adenosine triphos
phatase (Na+-K+ ATPase) analysis in cooperation with researchers 
from NMFS (Smoltification Study) and the Oregon Department of 
Fish and Wildlife (ODFW) at Springfield, Oregon, Tissue 
samples were removed from ad-clippec rush and lamer ide-.rifi
xation was made from CWT information as to origin and timing 
of the individual fish examined,

RELEASE OF MARKED HATCHERY FISH
Marked hatchery fish were released at many locations 

throughout the Columbia River system in 1978 (Figure 2), 
Recoveries from these marked releases have been used to identify 
stocks, provide sampling efficiencies, measure survival, and 
define migrational and behavioral characteristics.

In order to examine the relationship between juvenile 
survival to the estuary and adult return, selected groups of 
coded wire tagged hatchery fish from Spring Creek, Little White 
Salmon, and Sandy Hatcheries were branded and released at
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Figure 2 - Release locations of marked juvenile salmonids
recaptured in Columbia River Estuary, 1978.LEGEND1. Klaskanine Hatchery2. Columbia R. d> Hammond

3. Stavebolt Creek
4. Grays R. Hatchery
5. Elokomin Hatchery
6. Big Creek Hatchery
7. Abernathy Research Station
8. Columbia River @ Jones Beach
9. Cowlitz Trout Hatchery

10. Cowlitz Salmon Hatchery
11. Toutle River Hatchery
12. Columbia River d> Prescott
13. Kalama Falls Hatchery
14. Lewis River Hatchery
15. Willamette River, falls area16. Mollalla River
17. Tualatin River
18. N. F. Santiam - Minto
19. S. Santiam Hatchery
20. Willamette River Hatchery
21. Sandy Hatchery
22. Eagle Creek Hatchery
23. Skamanra Hatcherv 
2-, washougal Hatchery
25. 3cnnevi__e Dam
26. Bonneville Salmon Hatchery
27. Cascade Hatchery
28. Carson Hatchery
29. Little white Salmon Hatchery
30. Willard Hatchery
31. Spring Creek Hatchery
32. Big White Rearing Pond
33. Klickitat Hatchery
34. Oak Springs Hatchery
35. Round Butte Hatchery36. John Day Dam
37. McNary Dam
38. Columbia River (§> Pasco
39. Ringold Hatchery
40. priest Rapids Spawning channel
41. Leavenworth Hatchery
42. Rocky Reach Spawning Channel
43. Entiat Hatchery
44. Wells Salmon Pond
45. Winthrop Hatchery
46. ice Harbor Dam
47. Little Goose Dam
48. Lower Granite Dam
49. Clarkston, Wa.

50. Grande Ronde River
51. Wallowa Hatchery
52. Dworshak Hatchery
53. Kooskia, Hatchery
54. Riggins, Idaho
55. Rapid River Hatchery
56. McCall Hatchery (a) s. fk.

Salmon River57. Lochsa River
58. Niagra Springs @ Pahsimeroi
59. Hayden Creek Pond,Lemhi R.60. Lower Kalama
61. Mckenzie@ Leaburg
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Prescott, Oregon (RM 72). Recovery rates of these efficiency 
releasee and of replicate releases at the hatchery have been 
used to estimate survival. This marking program was accomplished 
with the cooperation of Steve Leek, Elmo Barney, Jack Bodle,
Jerry Rogers, and jack Manning, U.S. Fish and Wildlife Service 
(USFWS) and Jean Legassee and Richard Harrison (ODFW),

MIGRATIONAL TIMING AND TRAVEL TIME
Migrational timing of subyearling chinook salmon is based 

on beach seine catches at the primary sampling sites. Timing 
of all other species is based on purse seine catches. Travel 
time to and through the estuary is based on dates of median 
recapture of marked fish——date of median recacrure subtracted 
rrom me reiease dare ecruais travel lime. Races of movement 
are based on distance traveled and the calculated travel time.

DIEL MOVEMENT
Diel movement patterns of subyearling chinook and coho 

salmon at the Jones Beach site were examined on two occasions 
in 1978. On 18-19 May and 14-15 June, beach seine sets were 
made every 45 minutes over a 24-hour period. Catch results 
are used to define day/night movement patterns.



RESULTS

Sampling operations in the Columbia River estuary produced 
a catch of 339,392 juvenile Chinook and coho salmon and steel- 
head trout in 1978. Weekly sampling summaries for these target 
species are presented in Appendix Tables 1-6,

Beach seine sampling in 1978 was expanded to include the 
lower estuary (RM 4-5) as well as Jones Beach (RM 46.5). Catch 
totals from 1390 sets made at RM 46.5 and 265 sets made at RM 
4-5 werel93,139 subyearling Chinook salmon, 5,182 yearling chinook 
salmon, 7,537 coho salmon, and 475 steelhead trout (Table 3).

Sampling effort at Jones Beach in 1978 was about the same 
as in 1977 1,428 sets in 1977) . however, the total beach seine
cacs : :£ target; srecias vas much reduced romnarad to the ranch 
_n 19/ / (It . 144 in 1978 as to 3 58, 338 in 1177) . This reduction 
reflects a slightly lower sampling efficiency in 1978 resulting 
from higher river flows and a decrease to 6 days sampling per 
week during May and June but does not necessarily indicate a 
reduced population.

Purse seine sampling effort in the estuary was significantly 
increased in 1978. This increased effort (662 sets as compared 
to 38 in 1977) produced a catch of 57,577 subyearling chinook 
salmon, 18,084 yearling chinook salmon, 35,984 coho salmon, and 
18,818 steelhead trout (Table 4). An additional 49 sets were 
made in near shore marine waters adjacent to the river mouth, 
which produced a catch of 2,582 subyearling and 14 yearling 
chinook salmon.

10



Table 3.---Beach seine catches of juvenile Chinook arx3 coho salmon and
steelhead trout fe>m the Columbia River estuary, 1978.

Catch
a/Samplinq Area— No. Subyearling

sets chinook (0 te)
Yearling
chinook o_fe)Coho Steelhead

Upper estuary (R m 46.5) 1,390 185,951 4,990 5,933 170
Lower estuary (R M 4-5) 265 7,188 1 92 1,604 305

Totals 1,655 193,139 5,182 7,537 475

Table 4.- - purse seine catches of juvenile chinook and coha salmon and 
steelhead trout fran the Columbia River estuary, 1978.

Samplinq Area— No. s ets Subyearling Yearling
chinookf0"s) chinook n^jCoho SteeIhe

Upper estuary (R m 46.5) 414 17,472 12,929 25,605 14,459
Lower estuary (R M 5-10) 224 39,243 5,134 10,228 4,349
Secondary sites 24 862 21 151 10
Near-shore marine 49 2,582 14 0 0

Totals 711 60,159 18,098 35,984 18,818

a/ See Figure 1.
11



Marked fish from 61 experimental release sites in the 
Columbia River system were recovered in the estuary in 1978 
(Table 5). All mark recovery data combined with release infor
mation have been summarized and are presented in Appendix Table 
7. While the majority of mark recoveries in 1978 represented 
1978 releases, 47 marked fish were recaptured in 1978 that were 
released in 1977 (Appendix Table 8).

MIGRATIONAL TIMING
Timing of the various juvenile salmonid migrations into the 

Columbia River estuary was defined by beach seine and nurse 
seme samcling at Jones Beach. Temooral catch distributions
ror subyearImg and yearling Chinook salmon. coho salmon, and

staeIheac it ar: :wn ' lour -

Subyearling chinc-ok salmon began to enter the estuary in 

mid-April 1978, and the migration continued through September.
The migration oeaked at Jones Beach on 14 June IQ78, about 4 
weeks later than in 1977, Since the river flows during the 
migration period in 1978 (Figure 4) were much higher than the 
record low flows of 1977, and water temperatures (Figure 4) 
were similar to 1977, this later migration peak most probably 
reflects the later release dates from the Bonneville Hatchery 
complex in 1978. As in 1977, the catch distribution of sub
yearling chinook salmon was significantly different than that 
observed in the late l°60’s (Figure 5). Late summer migrational 
peaks again did not occur in 1978. These changes in catch dis
tribution are most nrobably the result of changing hatchery

12



Table 5 . - - Recoveries of marked juvenile salmonids frcm the ColumbiaRiver estuary, 1978.

Coded No. recovered
wire

Species t ags
(CWT)

Ad. clip
(No CWT) Brands

Fin
clips Total

Chinook salmon - 
Chinook salmon - 
Coho salmon 
Sockeye salmon 
Steelhead trout 

Totals

subyearlings 7622
yearlings 3820

880
2

465
12,789

450
170
85
0

100
805

375
370
610
13

1,250
2,618

20
3

125
0

720
868

8,4674’ 363
1,700

15
2,535

17,080

13
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Figure
1978

Water flow and temperature in the Columbia River, 1978.
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release practices, particularly the decline in the number of late 
summer releases of subyearling Chinook salmon in 1977 and 78.

The 1978 migration of yearling Chinook salmon past Jones 
Beach began in early April, peaked on 10 May, and was over by 
1 July. Coho salmon and steelhead trout began to arrive at 
Jones Beach in early April. Both migrations peaked on 17 May 
and were over by 1 July.

TRAVEL TIME AND RATES OF DOWNSTREAM MOVEMENT
Recoveries of marked hatchery fish in 1978 orovide consid

erable information relative to travel time and rates of downstream 
movement to the estuary (Table 6). Downstream movement was 
considerably faster in 1978 than in 1977, reflecting the higher 
river flews during the 1973 migration nericd. The rate of 
downstream movement for subyearling Chinook salmon released from Spring 
Creek inatchery in the spring of 1978 was the same as observed 
in 1970 (15 days at about 13 km oer day—Sims 1975)-f/7 Similar 
releases at Spring Creek Hatchery in 1977 averaged 26 days to
reach the estuary and moved downstream at a rate of about 7 km 
per day. Subyearling chinook salmon from Wells Hatchery released 
below priest Rapids Dam averaged 21 days to reach the Jones 
Beach site (RM 46.5) and moved downstream at a rate of 19 km 
ner day. Yearling chinook salmon from Leavenworth Hatchery 
released at Priest Rapids Dam in 1978 averaged only 15 days.

—' Sims, C.W. 1°75: "Migrational characteristics of juvenile
fall chinook salmon, Oncorhynchus tshawytscha in the 
Columbia River," Manuscript in review. National 
Marine Fisheries Service, Coastal Zone and Estuarine 
Studies, 2725 Montlake Blvd. E, Seattle, Wa, C’S112.
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(38 days in 1977) to reach the estuary, and moved at a rate of 
25 km per day. coho salmon released in the upper Columbia River 
above Rocky Reach Dam (RM 475) moved downstream at a rate of 
30 km per day and reeached the estuary 25 days after release 
(36 days in 1977).

Mark recoveries also provide some information relative to 
movement rates through the estuary. Median recovery dates at 
Jones Beach and at the lower estuary sampling sites can be
used to approximate movement through the estuary (Table 7) 
Yearling migrants (yearling chinook salmon, coho salmon, and 
steelhead) anoear to move through the system in only a few days 
time. The movement of subyearling ihinook salmon through the 
esia_ ar" ear.s :o be mere z_cw related, Races of movement
aooear co vacillate in proportion to river flow chroughout the
migration period.

from 2 July through 16 September 1978, 64 marks (representing 
24 mark releases) were recovered from near shore marine areas 
adjacent to the mouth of the Columbia River (Table 8). The time 
between release and ocean recapture of these fish ranged from 
11 to 148 days and averaged 49 days. Two subyearling chinook
salmon released at John Day Dam on 23 July 1978 were recovered
in the ocean 11 days later. This indicates a minimum rate of 
downstream movement of almost 32 km per day. At the other 
extreme, a subyearling chinook salmon released below Bonneville 
Dam on 20 April 1°78, was taken near the river mouth in August 
1978, 105 days after release. A single yearling chinook
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Table 8 .--Travel, time for marked juvenile salmon recaptured in marine waters within 
24 km of the Columbia River, 1978.

Recapture
information

Release information__________ Date of Days from
Mark Site Date #Recap median recap. rel. to recap

(mo/day)
SUBYEARLING CHINOOK

5-54-1 Below Bonneville 4/20 1 8/3 1055-2-38 Abernathy Creek 5/15 1 8/3 805-2-60 Abernathy Creek 5/15 1 8/3 80. ,63-17-48 Lewis River 67^5/17-22 2 7/255-61-1 Little White 5/24 1 7/25 6263-17-42 Lower Kalama 5/30 1 7/25 567-17-13 Willamette Falls 6/1 1 8/2 62. ,63- 7-41 Priest Rapids 50^6/1-31 6 8/363-17-44 Elochoman River 41-/6/1-31 4 7/2563-16-63 Klickitat River 6/6 5 8/3 5863-17-63 Toutle River 6/19 6 8/3 4563-18-2 Cowlitz River 6/19 6 8/3 4563-17-45 Ringold H. 6/23 3 8/2 4063-17-49 Priest Rapids ?6/26 3/3 3863-18-3 Washougal R. 75 / 2 6 < ,• ? 9 T
53-16-11 Lewis River "1- 1 5/ 3 18='63-18-1 Toutle 7 •' 5 3/3 275-3-55 Little White 7/12 i 8/2 215-3-56 Little White 7/12 i 8/22 4163-17-46 Kalama Falls 7/12 2 8/2 2J /dRA-1C-3 Below Bonneville 7/19-8/30 3 8/3 15-LD- -3 John Day 7/23 2 8/3 ii5-3-41 Spring Creek 8/18 1 9/5 18

YEARLING CHINOOK
63-17-9 Cowlitz 3/8 1 8/3 148

Days of migration may be artifically long because of no 
fishing effort before July, 

k/ Calculated on mean date of release.
S! Calculated on 1st day of release.
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salmon was recovered in the ocean in August 1978, 148 days 
after it was released from the Cowlitz Hatchery.

DIEL MOVEMENT PATTERNS IN THE ESTUARY
Diel movement patterns of juvenile subyearling Chinook 

salmon were defined at Jone^ Beach (RM 46.5) during May and 
June, 1978 (Figure 6). Beach catches of subyearling Chinook 
salmon show that peak movement occurred about 2 h after sunrise 
and about lh h before sunset. Very little movement after sunset 
was indicated. The movement pattern of subyearling Chinook 
salmon in 1978 was essentially the same as observed at Jones 
Beach in 1966 (Sims 1975)i'/

Diel movement patterns of coho salmon were also examined 
in May 1978 7igure 5). Movement was greatest iurine the 
period extending fr am mid-morning to early afternoon. Little 
night movement was evident. Coho salmon movement patterns 
in 1978 were similar to those observed by Durkin and Sims 
(1976).1/

SIZE CHARACTERISTICS OF JUVENILE MIGRANTS
Size characteristics of juvenile salmonids sampled at 

Jones Beach during the 1978 migration are shown in Figure 7,

2/ Durkin, J.T. and C.W. Sims, 1976: "Migrations of juvenile 
coho salmon Oncorhynchus kisutch into the Columbia 
River estuary. Manuscript in review. National 
Marine Fisheries Service, Coastal Zone and Estuarine 
Studies, p. 0. Box 155, Hammond, Or. 97121,
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Figure 6,--Diel catch pattern of subyearling chinook salmon and coho 
salmon from beach seining at Jones Beach, Oregon, 1978.
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Subyearling Chinook salmon averaged about 75 mm fork length in 
late April, generally increased in size during the migration 
period, and averaged about 105 mm by 1 September. Because 
of the extended migration period, it is obvious that changes 
in the average size of subyearling chinook salmon reflect the 
influence of individual hatchery releases and do not represent 
growth of individual release groups.

As observed in 1977, the average size of yearling chinook 
salmon, coho salmon, and steelhead decreased as the outmigration 
progressed, This probably is due to the faster rate of down
stream movement of the larger fish.

The average size of sur rearling chinook salmon taken in 
-.he lower estuary RM 3-10) was almcsr identical a- all times 
co those taken at Jones Beach (RM 46.5) (Figure 3) . rhrs 
corroborates the observations of rapid movement of marked 
fish to and through the estuary.

SURVIVAL OF HATCHERY RELEASES
Relative survival of various groups of marked hatchery 

fish has been estimated based on comparative recovery rates at 
Jones Beach (Table 9). Spring chinook salmon from Round Butte 
Hatchery (Deschutes River) and fall chinook salmon from Spring 
Creek Hatchery that were transported and released below 
Bonneville Dam in 1978 did not show any appreciable difference 
in survival when compared to control releases made at the 
respective hatcheries. Transporting fish below Bonneville Dam 
in 1977 increased survival by about 35%. Water was being
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Recapt. information
Rel. Mark Release information__________ surv.Ag,Dl,D2 Site Date # Size Adjusted recap. ratefoo/dayXThou)#/lb#%

5-62-1 Spring Creek (Control) 4/18 92.3 (84) 198 0.21 1005-54-1 Below Bonneville (Test) 4/20 98,2 (78) 208 0.21 99
7-16-9 Deschutes R.@Hat. (Control) 5/22 66.5 (36) 141 0.21 1007-16-10 Below Bonneville (Test) 5/30 71.5 (33) 134 0.19 88
-16-21,22,26 Abv.Willamette Fls(Control) 3/13 69.4 (8.4) 45 0.06 100-16-23,24,25 Bel.Willamette Fls (Test) 3/13 64.9 (8.0) 60 0.09 143

O' O'

Table 9 Recovery rate and relative survival of juvenile chinook salmon 
released above and below hydro-electric plants then recaptured 
at Jones Beach, Or. (RM 46.5) in 1978.
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spilled at both The Dalles and Bonneville Dams during the 
transport experiment in 1978;whereas, there was no spill in 1977. 
This would suggest that the benefits of transporting smolts 
from hatcheries in the lower Columbia River system are much 
greater during periods of low river flow when all water and 
fish are passed through the turbines of the hydroelectric dams.

Spring chinook salmon released below Willamette Falls in 
1978 showed a 43% increase in survival over fish released 
above the falls and hydroelectric plant. A 25% survival 
benefit resulted from releasing fall chinook salmon below the 
falls in 1977.

Survival of four selected groups of wire-tagged hatchery 
fall chinook salmon from Soring Creek and Little White Salmon 
laucheries was measured in 1978 by comparing recovery raras 
of the fish released an the hatchery to recovery rates of 
replicate groups released at RM 72 (approximately 41 km above 
the Jones Beach sampling site). Recovery rates provide an 
estimate of survival from the hatchery to RM 72 (Table 10). 
Survival of these four groups ranged from 26 to 48%. it is 
interesting to note that the group of fish showing the poorest 
survival (26%) and the longest travel time (20 days) also 
had the lowest Na+-K+ATPase levels at time of release (group 

1 from Spring Creek Hatchery). Information from these releases 
will be used to examine the relationship between smolt survival 
to the estuary and future adult returns.
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Table 10 - - Recovery rate and estimated survival of selected groups of 
marked subyearling chinook salmon recaptured at Jones Beach, Oregon, 1978.

Release Site 
Spring Creek (1)
Hatchery release (RM 167) 
Efficiency release (RM72) 

Released ate
(mo/day)

3/21
4/5

Size
#/lb.

106
106

Recovery rate 
(%) adjusted

0.14
0.53

Survival
(%)

26
100

Spring Creek (2) (RM 167)
Hatchery release 
Efficiency release (RM 72) 

4/18
5/4 66

66 0.21
0.44 48

100
Spring Creek (3)
Hatchery release (RM 167) 
Efficiency release (RM 72) 

5/18
6/1 56

56 0. 06
0. 15 40

100
Little White Salmon

Hatchery release (RM 162) 
Efficiency release (RM ^2) 

5/25
6/3 118

113 0. 30
0. 63 48

100
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INCIDENTAL CATCH
Beach seine and purse seine sampling in 1978 often produced 

large catches of incidental species other than target species. This 
catch information has been summarized by month and is nresented 
in Appendix Tables 9-13.
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SUMMARY AND CONCLUSIONS

1. In 1978, the major objectives of the study were as follows:
a. Define and monitor the survival of selected stocks of 

hatchery reared juvenile salmonids to the estuary.
b. Develop a sampling system to evaluate hatchery production 

techniques and procedures.
c. Define migrational and behavioral characteristics of juvenile 

salmonids in the Columbia River estuary.
2. To accomplish our objectives, we added the following sampling 
efforts to those established in 1977:

a. Consistent purse seining at RM 46.5 for assessing survival 
and timing of yearling chinook and coho salmon and steelhead into 
the upper end of the estuary.

b. Beach and purse seining near che mouth of the Columbia 
River to evaluate timing of subyearling salmon and yearling chinook 
salmon, and coho salmon, anc steelhead through one estuary

c. Intermittent purse seining in marine waters adjacent to 
the Columbia River to examine movement rate of subyearling salmon
and yearling chinook salmon, coho salmon, and steelhead into the ocean.
3. The following basic conclusions were reached as a result of 
our efforts in 1978.

a. Primarily due to higher river flows in 1978 subyearling 
chinook salmon were caught at a lower rate than in 1977.

b. The peak of subyearling chinook salmon migration (14 June) 
was 4 weeks later in 1978 than in 1977. The change was caused by later release dates for hatchery reared fish, as the actual rate 
of movement through the river was faster due to the higher river 
flow.

c. Migration timing of yearling chinook and coho salmon and 
steelhead appeared normal; the peaks of migration were 10 May, 17 
May, and 17 May, respectively.

d. Average movement rates through the estuary were as follows: 
Subyearling chinook salmon, 15 days; yearling chinook salmon, 11 
days; coho salmon 1 day; and steelhead, < 1 day.

e. Due to the late starting date, sampling in marine waters 
provided recaptures of subyearling chinook salmon almost exclusively. 
Rates of movement into the ocean could not be defined from our 
limited sampling.

f. Peak periods of movement for subyearling chinook salmon 
took place after sunrise and before sunset; whereas, peak movement



for coho salmon took place from mid-morning to early afternoon.
Both species showed a cessation of movement during darkness.

g. Temporal changes in fork length of subyearling chinook 
salmon related to the timing of various hatchery releases rather 
than growth during the freshwater migration, even though there 
appeared to be a size increase during the outmigration.

h. Transporting fish past Bonneville Dam did not appear to 
increase survival in 1978 during a period of high spill; whereas, 
a 35% increase in survival was observed in 1977 during no spill 
conditions.

Transportation around Willamette Falls and Sullivan Plant 
generators produced a 43% increase in survival for yearling chinook 
salmon.

i. Survival rates of four groups of subyearling chinook 
salmon migrating from Spring Creek and Little White Salmon 
Hatcheries to RM 72 ranged from 26 to 48%, The lowest survival 
rate ^as coincident with the longest travel time and the lowest 
Na Ki~ ATPase level.

Work in LQ7 9 wi.11 be similar to the t of 19"3 except that.

a. Beach sein.ing at RM 4-5 •rl 11 be eli.minatea .

b. Beach and purse seining at RM 46 . 5 will be increased to
7 days per week during the peak of migration.

c. Purse seining in marine waters to collect migration rate 
information on yearling migrants will begin in May.
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APPENDIX
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Appendix Table 1. — purse seine catches at secondary sampling sites in
the Columbia River Estuary, 1978.

Total catch Catch per set
No. Chinook ChinookSite Date sets 0 ' s 1' s Coho Steelhead 0 ' s 1' s Coho Steelhead

Three Tree Point, RM 317/28 1 513 1 1 0 513 1 1 0
Woody Island Channel, RM 28 & 297/28 1 108 0 0 0 108 0 0 0
Pillar Rock, RM 27

7/28 1 112 0 0 0 112 0 0 0
Tongue Point, RM 18

10/12 1 64 0 0 0 64 0 0 010/19 4 18 0 0 0 5 0 0 0
Interstate 3ridae (Oregon), rm i:10/23 3' 5 0 o o 0 0 010/26 2 4 0 0 0 0 0

Young’s Bay Entrance, RM 19 9/8’ 3 14 0 0 0 5 0 0 0
Skipanon River, RM 9

5/10 1 7 17 c;61 —- 7 17 61 55/22 1 81 3 89 5 81 3 89 5
Tansy Point, RM 8

10/6 2 2 0 0 0 1 0 0 010/12 2 5 0 0 0 3 0 0 010/26 1 4 0 0 0 4 0 0 0
North Jetty, RM 1

10/6 1 0 0 0 0 0 0 0 0
Totals 24 937 21 151 10



Appendix Table 2.— Purse seine catches in marine waters adjacent to the
Columbia River (within 24 km), 1978.

Total catch Catch per set

Date
(mo/day)

7/2 - 7/8
7/9 - 7/15
7/16 - 7/22
7/23 - 7/29
7/30 - 8/5
8/6 - 8/12
8/13 - 8/19
8/20 - 8/26
8/27 - 9/2
9/3 - 9/9
9/10 - 9/16

No.
sets

5
0
4
9
4
4
8
0
5
5
5

cmnooK
0's

373
-

310
294
1410

6
142

-

15
23
9

l's
7
-

3
2
2
0
0
-

0
0
0

Coho
0
-

0
0
0
0
0
-

0
0
0

Steelhead
0
-

0
0
0
0
0
-

0
0
0

Chinook
0 ' s 11 s
75 1
- -

78 1
33 0

353 1
2 0

18 0
- -

3 0
5 0
2 0

Coho-
0
-

0
0
0
0
0
-

0
0
0

Steelhead
0

OO
OI

 o
oo

oo

Totals 49 2 582 14 0 0



Appendix Table 3. Beach Seine catches in the Columbia River estuary, 1978
at Jones Beachj Oregon, RM .46.5, 1978.

Total catch Catch per set

Date
(mo/day)

1/1 - 1/7
1/8 - 1/14
1/15 - 1/21
1/22 - 1/28
1/29 - 2/4
2/5 - 2/11
2/12 - 2/18
2/19 - 2/25
2/26 - 3/4
3/5 - 3/11
3/12 - 3/18
3/19 - 3/25
3/26 - 4/1
4/2 - 4/8
4/9 - 4/15
4/16 - 4/22
4/2 3 - 4/2 9
4/30 - 5/6
5/7 - 5/13
5/14 - 5/20
5/21 - 5/27
5/28 - 6/3
6/4 - 6/10
6/11 - 6/17
6/18 - 6/24
6/25 - 7/1
7/2 - 7/8
7/9 - 7/15
7/16 - 7/22
7/23 - 7/29
7/30 - 8/5
8/6 - 8/12
8/13 - 8/19
8/20 - 8/26
8/27 - 9/2
9/3 - 9/9
9/10 - 9/16
9/17 - 9/23
9/24 - 9/30
10/1 - 10/7
10/8 - 10/14
10/15 - 10/21
10/22 - 10/28
10/29 - 11/4
11/5 - 11/11
11/12 - 11/18
11/19 - 11/25
11/26 - 12/2
12/3 - 12/9
12/10 - 12/16
12/17 - 12/23
.12/24 - 12/31

NO.
sets

2
2
2
1
2
2
2
2
1

15
17
39
50
58
70
50
56
50
5 3
5 7
55
48
50
48
50
47
34
50
49
49
50
29
29
30
45
44
29

9
19

6
7
7
5
4

20
13

7
2
3
5
2
2

Chinook
0' s l's Coho Steelhead

0 1 0 0
0 0 0 0
1 2 0 0
2 0 0 0
2 0 0 0
5 0 0 0
3 1 0 0

11 0 0 0
3 0 0 0

144 3 0 0
74 46 0 0

384 431 0 0
2419 858 0 0
1783 1074 36 4
2157 786 431 6

769 479 560 5
4873 284 2 c989
/ — ^ ■J' 425 1029 34
6032 348 618 34
5502 131 1322 39
66 32 29 556 6

27834 17 92 20
24123 13 190 6
30449 14 46 0
14917 18 42 0
20435 16 17 0

6079 11 1 0
4763 1 3 0
4414 2 1 0
3530 0 0 0
3160 0 0 0

677 0 0 0
1793 0 0 0
1314 0 0 0
1862 0 0 0

799 0 0 0
672 0 0 0
203 0 0 0
331 0 0 0

90 0 0 0
83 0 0 0
78 0 0 0
35 0 0 0
30 0 0 o

215 0 0 0
41 0 0 0
15 0 0 0

5 0 0 o
12 0 0 0
21 0 0 0

2 0 0 0
0 0 0 0

Chinook
0 1 s l’s

0 0
0 0
0 1
2 0
1 0
2 0
2 0
6 0
3 0

10 0
4 3

10 11
48 17
31 18
31 11
15 10
87 ■->

119 7
110 5

96 2
l 2 1 i
580 i
482 0
634 0
298 0
434 0
179 0

95 0
90 0
72 0
63 0
23 0
62 0
44 0
41 0
18 0
23 0
23 0
17 0
15 0
12 0
11 0

7 0
8 0

11 0
3 0
2 0
2 0
4 0
4 0
1 0
0 0

Coho Steelhead

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
5 0

0
18 0
27
22 0
2 — ~̂J 1
10 0

5 1
4 0
1 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Totals 1390 185951 4990 5933 170



Appendix Table 4.—Beach Seine catches in the Columbia River estuary
at Sand Island Rm 4:5 and Clatsop Spit RM 5.5 combined, 
1978.

Total catch'. Catch per set

Date
(mo/day)

4/2 - 4/8
4/9 - 4/15
4/16 - 4/22
4/23 - 4/29
4/30 - 5/6
5/7 - 5/13
5/14 - 5/20
5/21 - 5/27
5/28 - 6/3
6/4 - 6/10
6/11 - 6/17
6/18 - 6/24
6/25 - 7/1
7/2 - 7/8
7/c - 7 /' 5
7/15 - 7. 22
7/23 - 7, 29
7/30 - 3,5
8/6 - 8/12
8/13 - 8/19
8/20 - 8/26
8/27 - 9/2
9/2 - 9/8

No.
sets
14
22
27
17
18
18
7
9

18
18
18
0

18
0

13a
0
9
9
0
9
0
7

C hi
0 ' s 

137
126
196
288
379
605
789
2 34
971

1692
1196

-

191
-

2 00
26
-

5 5
43
-

27
-

23

nook
1' s
23
14
10
14
41
15
33
9

26
3
1
-■1
-

J
-

0
0
-
0
-
0

Coho
4
5

10
29

278
90

891
7

198
61
17
-
8
-

1
-

0
0
-
0
-
0

Steelhea
0
2
2
0

43
12

152
5

78
10
1
-

0
-
0
0
-

0
0
-
0
-

0

Chin
d 0 ' s 

10
6

11
17
21
34

113
26
54
94
66
-

11
-7 1
J
-
7
5
-
3
-
3

ook
1' s
2
1
0
1
2
1
5
1
1
0
0
-

0
-
0
0
-
0
0
-
0
-
0

Coho S
0
0
0
2

15
5

12 7
1

11
3
1
-

0
-

0
0
-
0
0
-
0
-
0

 teelhead
0
0
0
0
2
1

22
1
1
1
0
-
0
-

0
-
0
0
-
0
-
0

Totals 265 7188 192 1604 305



Appendix Table .5.— purse seine catches in the Columbia River estuary
at Jones Beach, Oregon, RM 46.5, 1978.

Total catch Catch per set

No. Chinook Chinook
Date sets 0rs— T* s C oho Steelhead 0 ’ s 1 ’ s Coho Steelhead

(mo/day)

3/12 -.3/18 9
3/19 - 3/25 5
3/26 - 4/1 11
4/2 - 4/S 15
4/9 - 4/15 15
4/16 - 4/22 15
4/23 - 4/29 34
4/30 - 5/6 28
5/7 - 5/13 29
5/14 - 5/20 25
5/21 - 5/2" 23
5/23 - 6/3 23
6/4 ■ 0/10 24
0/1 ' - 0/1" 20
d/13 - 6/24 20
6/25 - 7/1 24
7/2 - 7/3 3
7/9 - 7/15 9
7/16 - 7/22 8
7/23 - 7/29 9
7/30 - 8/5 9
3/6 - 8/12 9
8/13 - 8/19 8
8/20 - 8/26 6
8/27 - 9/2 1
9/3 - 9/9 1
9/10 - 9/16 0
9/17 - 9/23 1
9/24 - 9/30 2
10/1 - 10/7 1
10/3 - 10/14 0
10/15 - 10/21 0
10/22 - 10/28 0
10/29 - 11/4 1
11/5 - 11/11 9
11/12 - 11/13 5
11/19 - 11/25 2
11/26 - 12/2 1
12/3 - 12/9 2
12/10 - 12/16 2
12/17 - 12/23 0

0 17
0 8

47 76
2 155
5 378

71 707
870 1208
229 1268
706 3033
783 1451

1791 1 594
~*440 980
1311 640
1033 '62
1314 232
1453 394

95 7
703 69
737 30
309 5
554 3
371 3
294 0

95 0
7 0
6 0
- *
3 0

22 0
1 0
- —
- -
_

2 0
86 0
35 0
15 0

6 0
17 0

4 0
—

0
0
0
9

166
347

2507
2203
5644
5263
3001
2703
22 76

746
4o4
230

1
10

6
4
0
0
0
0
0
0
mm
0
0
0
—
—

0
0
0
0
0
0
n

0
0
0

11
59

1 38
763

2122
2374
4014
2G4 5
1458

-4. 1
102

4174 41 1
0
0
0
0
0
0
0
0
0
0

0
0
0

_

0
0
0
0
0
c
0

0 2
0 2
4 7
0 10
0 25
5 47

26 36
3 45

24 106
31 28

3764 -*s- '0c -
'2
69 14
60 10
32 2
78 8
92 4
90 1
62 0
41 0
37 0
16 0

1 0
6 0

8 0
11 0

1 0
mm
M>

2 0
10 0

7 0
8 0
6 0
9 0
2 n

0
0
0
1

11
23
74
79

195
211
11°^ po
qc
■y'y
23
1 1

1
1
1
0
c
0
0
0
0
0

0
0
0

0
0
0
0
0
c
0

0
0
0
1
4
9

22
76
82

1 61
1 DC

A-}
1 ^

5
2
0
0
0
0
C
0
0
0
0
0
0

0
c
0

0
0
0
0
c
0
0

12/24 - 12/31 0 - — mm _

Totals 414 17472 12929 25605 14459



Appendix Table 6.— purse seine catches in the "Columbia River estuary
at the Astoria bridge (Washington side), RM 10, 1978,

Total catch Catch per set

No. Chinook Ch i-naok,. Date sets 0's 1 's Coho Steelhead 0's l's Coho SteeVhparl(mo/day)
4/2 - 4/8 4 0 39 2 1 0 10 0 o
4/9 - 4/15 0 — — _
4/16 - 4/22 11 27 268 110 45 2 24 10 4
4/23 - 4/29 14 38 313 428 191 3 22 31 144/30 - 5/6 15 126 880 914 332 8 59 61 225/7 - 5/13 13 148 716 1431 1099 11 55 110 855/14 - 5/20 17 456 1360 1040 1242 27 80 61 735/21 - 5/27 15 3050 1177 2654 942 203 78 177 635/28 - 6/3 8 4005 153 702 126 501 19 88 166/4 - 6/10 11 7842 128 1509 292 713 12 137 276/11 - 6/17 15 4201 37 473 48 280 2 32 3
6/18 - 6/24 20 9316 46 453 24 466 2 23 1
6/25 - 7/1 8 3 344 16 481 3 418 ± 60 07/2 - 7/8 9 2038 7 ]_ 722 226 1 o
7/9 - 7/15 0 — — _
7 16 - 7/22 5 1283 150 T c *7— n iJ o7/22 - 7/2S 10 2 245 2 7 o r3 £ 4. 3 0 3 2
7/30 - 8/5 5 1247 - 0 49 0
8/6 - 8/12 , 5 185 0 0 0 37 o 0 n
8/13 - 8/21 0 —
8/20 - 8/26 3 343 0 0 0 114 0 0 o
8/27 - 9/2 5 67 0 0 0 13 0 o o
9/3 - 9/9 6 103 0 0 0 17 o o n
9/10 - 9/16 9 44 0 0 0 5 o n n
9/17 - 9/23 4 29 0 0 0 7 o o n
9/24 - 9/30 4 73 0 0 0 18 o 0 0
10/1 - 10/7 4 21 0 0 0 5 o o n
10/8 - 10/14 0 — _

10/15 - 10/21 4 12 0 0 0 3 o n n
10/22 - 10/28 0 —

10/29 - 11/4 0 — mtm
11/5 - 11/11 0 —

11/12 - 11/18 0 _ __

11/19 - 11/25 0 _ mmm
11/26 - 12/2 0 —

12/3 - 12/9 0 Mi —a
12/10 - 12/16 0 —

12/17 - 12/23 0 —

12/24 - 12/31 0 - — — __ _

Totals 224 39243 5134 10228 4349



Appendix Table 7. -- Mark release and recapture information, Columbia River estuary, 1978.

LEGEND
Mark-Binary wire tag recaptures are listed with a six digit number; the first twodigits being agency code; second two—data one; and 

third two—data two.
NNNNNN - represents fish with excised adipose fin with no CWT. 
LLLLLL - represents fish with excised adipose fin which were 

released due to limitation of number sacrificed.
000000 - represents fish with blank tag.
Color coded wire tag recaptures are listed with up to eight letters- 
two per color (see abbreviation list for color codes).
Brand recaptures are indicated as follows: The first two letters 
indicate position on fish (e.g., LA-left anterior). The next 
one or two characters indicate the actual freeze brand used 
(see abbreviation list for brand codes). The next number 
(1,2,3, or 4) indicates the rotation of the brand on the fish: e.g..
Rotation 1 2 3 4
Brand 7^
The next one to s: £ characters are letters indicating the absence
or one or more fins Ln assccation with that brand. ramnl of a
come Lets brand with i_o :
Left posterior E? 'K" brand ; 1st position 
Excised adloose and richr pectoral :ins ADRP
J_l_i_n. Recantures with fin clios exclusively are indicated by the
common letter abbreviations of the excised fin or fins. 

Release date—Month, cay, year.
Recapture site—examo 1^. C046.5S

Columbia River Distance from ‘South, Middle or North 
mouth of River part of river cross section 
in miles A=0cean within 24 km of 

Columbia River Mouth.
Gear code - 4 - beach seine 

3 - purse seine
No. recap,- Recapture numbers, actual and adjusted to 10 sets/day for 
Act. ADJ. the beach seine and 5 sets/day for the purse seine for river mile 46.5 only.
Recapture date of - Date on which the 50th percent of the total recapture 
Med. fish was recaptured, using the adjusted figures.
Mean Length - Average fork length of the fish captured on or about 

(3 days before and after) the median date.
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LEGEND

BRAND ABBREVIA. BRAND ABB RE VI A. BRAND ABBREVIA. COLOR ABBREVIA.
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4
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13
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V
R
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P
u
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q
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Y
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G
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2
4
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V
R
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G
K
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V“
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I -
m

A
U O
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LjJ c
>7^£)
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IH+ P
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SQ
IF
IZ
IM
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IV
WG
EP
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1-
B4
32
EL
PR
D

UP
TI
00
EC
GL
SP
0

IH
+ P

+ L
+Y
+ R
+ F
+ K
+J
+ N
52
3

+ L
+Y
+ R
+ F
+ K
+ J
+N
52
3

Red
Green
Blue
Gray
Brown
Yellow
Oxide Yellow
Oxide Red
Light Blue
Light Green
Pink
Pure!e
Orange
"Dan
Nh i t e
Black
Oxide Brown
Chrome Yellow
Medium Green
Gold
Dark Green
Dark Red
Medium OrangeMixed
Metal!ic Grey
Lavender

RD
GN
BLGY
BR
YW
XY
XR
LB
LG
PK
PU
OR
TN
WH 
BX
XB
CY 
MG
GD
DG
DR
MO
MX
CM
LA

-

-

IT IT + Z + Z
IJ IJ IX IX
IS IS IL IL
IU
X3
Z

IU
X3
AN

IY
IR
+ 0

IY
IR
+ 0

IK IK + T +T
U SU +U + U
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Appendix Table 8 — Recaptures in 1978, from marked fish groups releasedin 1977,

Tag#

9/16/27

Specie

Sp. ch

Releasesite

S. Santiam

Release date(1977)
(mo/day)
11/7

#Recapt.

4

Date of 
median 
recapture 
in 1978

(mo/day)
4/28

9/16/29 Sp. ch S. Santiam 11/7 1 4/28
9/16/30 Sp. ch Wiliam.R. 11/8 5 4/16
9/16/31 Sp. ch Wiliam. R. 11/8 4 4/16
9/16/32 Sp. ch Wiliam. R. 11/8 9 4/8

10/3/21 Sp, ch Hayden :r. 9/22 4/20
63/17/16 Sp. ch Cowlitz R. 10/15 4/29
63/16/4 F. ch Elckomin R. 6/16 1 3/22
63/16/39 F. ch Xalama Falls 6/22 2 4/14
63/16/40 F. ch Toutle R. 6/29 2 4/13
63/16/55 F. ch Kalama Falls 6/23 3 4/9
63/17/19 F. ch Kalama Falls 10/28 12 4/14
13/8/1 Sthd Kalama Falls 4/15 2 4/14
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Appendix Table 10 Catch composition of beach seineRM 4. 5 and Clatsop Spit, RM 5.5,
Month

Spocien No. <,et:. APRIL
m3—

MAY
70

JUNE JULY---- rz----- T7!— AUGUST SEPT. Total
2 G5 Average

PCS. sal.
Chinook Sal. - cubyearling

Oncorhynchus tshawytscha 
Chinook Sal. - yearling

Oncorhynchus tshawytr.cha 
Coho Salmon - juv.

Oncorhvnchus kisutch 
Steelhead Trout - ;juv.

Salmo gairdnerii
Sockeye Salmon - juv.

Oncorhynchus nerka
Chum Salmon - juv.

Oncorhvnchus keta
Cutthroat Trout - juv.

Salmo clarkii clarkii
Black Crappie

Pomoxis niqromaculatus
Largemouth Bass

Micropterus salmoides 
Stickleback

747
61
48
4
0

180
0
0
0

2978
124

1464
67
13
73
6
i

1

3079 291
5 2

86 6
ii 0
0 0
0 0
4 4
0 o
0 0

70

0
0
0
0
0
1

0

23
0
0
0
0
0
0

0

7100
192

1604
82
13

253
15

1

27.1
0.7
6.1

.3
0.0
1.0
0.1

0.0
Gasterosteus aculeatus

Carp
Cyprinus carpio

Peamouth Chub

325
4

450
11

600 500
8

400
1

0 2275
24

8.6

Mylocheilus caurinus
Chiselmouth Chub

0 5 15 34 45 99
Acrocheilus alutaceus

Starry Flounder
Platichthys stellatus

Sand Sole-juv.
Psettichthys melanostictus 

Rex Sole-juv.
Glyptocephalus zachirus

Pacific Sand Dab

0
199
28
0

0
204
24
0

2
192
29
1

4

98
12
2

2

56
3
1

25
7

8
774
103

2.9
0.4

Citharichthys sp.
Surf Srae.lt

64 84 73 34 19 13 287 1.1
Hypomesus pretiosus

Long Fin Smelt
Spirinchus dilatus

Zulachon

5600
0

6650
0

8350
270

2200
105

5000
200

50
0

2Q850

575
108.9
2.2

Thaleichthvs oaciiicus 
Pacific Lamprey

Lampetra tridentatus
American Shad - ]uv.

Alosa snpidissima
American Shad - adult

-
0
_

)
J

30

0
3

60

0
4

74

0
1

200

0
0
0

2
3

365

0.0
0.0
1.4

Alosa snpidissima
Anchovy

Enqraulis mordax
Herring

Clupea pallasii
Tom Cod

0
0
0

0
220
10

1440
95

3

550
176

3000
100

0
0

5210
381

0.0
19.7
1.4

Miqroqadus proximus
Red Tailed Surf Perch - juv.

Holconotus rhodoterus
Red Tailed Surf Perch - adult

0
36

0
185

12
410

3
390

0
150 0

15
1171

Holconotus rhodoterus
White Sea Perch - juv.

Phanerodon furcatus
Striped Sea perch - juv.

Embiotoca lateralis
Walleye Surf Perch - Juv.

Hyperprosooon areenteum 
Shiner Perch

i
0
0
0

5
0
0

0

35
8

8

46
1

2

26

0

0

0

113

10

0.0
0.0
0.0

Cvmatoqaster aqqreqata
Pacific Hake 9 28 199 231 500 0 967 3.6

Merluccius productus
pacific Snake Blenny

Lumpenus saaitta
Pacific Sand Lance

0
0

0
0

3
.1

1
1

Ammodvtes hexapterus
Bay Pipefish

Synqnathus griseolineatus
Tube Snout

0
i

0

1
12
0 0 0 0

16
2

0.1’
0.0

Aulorhvnchus flavidus
White Spotted Greenling

Hexaqrammos stelleri
White Sturgeon

Acipenser transmontanus
Green Sturgeon

Acipenser medirostris
Sculpm

Hamilepidotus herailepidotus.
Leptocottus armatus

Dungeness Crab - juv.
Cancer maqister

Dungeness crab - adult
Cancer maqister

Chinook salmon - jack
Oncorhynchua tshawytacha Chinook Salmon - adult

i
0
2
0

4
28
2
3*

0
0
1

0

26
68
5
3

0
o

1

209
55
6
2

0

0

412
26
0
0

0

i

300
15
0
0

0

0

0

3
0
0

i
i
5
2

951
195
13

8

0.0
0.0
0.0
0.0

3.6
0.7
0.0
0,0

Oncorhvnchun trhawytncha
6tec)hoad Trout - adult

Salmo gairdnerii.
Coho :;ahtmn - adujt

OiKornynchun kj Mitch
SoC,.c , LaJi-.nji - .viiii 1

4
i
0

i
2

0

0
1

0

o
1
0

0
0

0
1

5
5

1

0.0
o. n



Appendix Table 11 Catch composition of purse seine samples at RM 46 5 
March to December 1978.

Vonth
Species No. sets jjAftpH AFtflT MAT 79 120 JUHK 96 .TUir 17 At Iff. " 30 4 APT 1 Hrttt hr*—— ■.-------------iT-^r TmV

Chinook Sal. - subyearling
Qncorhvnchus tshawytseha 

Chinook Sal. -yearling
Qncorhvnchus tschawytscha 

Coho Saleon - juv.
Qncorhvnchus kisutch 

-Steelh'ead Trout - juv.
Salmo ga irdnerl 

Sockeye Salmon - juv.
Qncorhvnchus nerka 

Chum Salmon

47 

101 

0

o

o

9 4* 5004

244« 7976

3029 17485

971 12280

10 1592

7211

2159

5045

1205

1017

3041

240

44

3

2

1019

5

2

0

0

36

0

0

0

0

1

0

0

0

0

144 21 174 72 42.2

0 0 12929 31 .2

0 0 25605 62.1

0 0 144 59 34.9
0 2 2623 6.3

Qncorhvnchus keta 
Coastal Cutthroat Trout

0 3 1 0 0 0 0 0 0 0 4 0.0
Salmo clarkl 

Three seine S t’cklehack
o 9 104 2« 0 3 1 0 0 0 145 0.4

Gasterosteus aculeatus 
American Shad - juv.

Alosa sapidlssima 
Eula chon

26

o
35

0

32

33

105

#7

19

25

111

26

33

0

0

0

0

7#

0

194

3&1

443

0.9

1.1
Thaleichthvs nacificus 

Starry Klounder
Platlchthvs Stellatus 

Ca rc

1QS

2

117

11

0

U

0

3

0

1

0

4

0

1

0

0

0

3

0

0

310

39

0.7

0.1
Cyprlnus carpio 

SucKer
1 1 12 4 1 0 3 0 0 3 1Q 0.0

Oatostomus sp. 
alack crappie

Poxoxls nigromaculatu3 

Peamouth Chub

3

0

1

1

11

1

5

1

1

0

0

3

0

d

}

3

3

3

3

0

m

6

0.3

3.0

Mylocheiius caurinus 
Prickly ScuInin

0 21 Ut? *44 207 251 1 0 1 0 1$14 4.4
Cottus asoer 

fountain iVhitei'ish
0 0 1 3 1 0 0 0 0 0 5 0.0

Prosopium williamsoni 
Teliow Perch

0 0 1 0 0 0 0 0 0 0 1 O.o
Perea flavescens 

Northern Souawfish
0 0 1 1 1 0 0 0 0 0 3 0.0

Ptychocheilus oregonensis 
Sunl'ish ---------------------

0 0 3 12 5 0 0 0 0 0 20 0.0
Lepomls sp. 

Facific lamprey - adult
Earopetra tridentata 

American Shad - adult

0

0

0

3

1

5

0

1

0

0

0

0

0
0

0

0

0

0

0

0

1

9

0.0

0.0
Alosa sapidissima 

Chinook Salmon - adult
0 1 69 16 1 0 6 0 0 0 «7 0.2

Qncorhvnchus tshawvtscha 
Coho Salmon - adult

1 5 4 2 0 0 0 0 0 0 12 0.0
Qncorhvnchus 

Steelhead Trout 
kisutch 
- adult

0 0 0 1 0 0 0 0 0 0 1 0.0
Salmo gairdneri 11 33 2? 4 0 O 0 0 0 0 70 0.2



Appendix Table 12 Catch composition of nurse seine samples at the Astoria Bridge (Washington side), m 10, 1978. Astoria
1978MonthSpecies im sets

Chinook Sal. - subyearling
Oncorhvnchus tshawytscha Chinook Sal. - yearling
Oneorhynchus tshav/ytschaCoho Salmon - juv.
Oncorhvnchus kisutch

Steelhead Trout — juv.Salmo qairdnerii
Sockeye Salmon - juv.

Oncorhvnchus nerka
Chum Salmon - juv.

Oncorhvnchus keta
Stickleback

APRIL-----17-

65
620
540
237

0
0

MAYbO

3780
4123
6039
3615
419

1

JUI-.'E

28708
370

3618
493
618

0

JULY AUG.---- ZT---- ITT

5566 842
0 1

26 5
4 0
4 1
0 o

SKPT.

249
0
0
0
0
o

OCT.

33
0
0
0
0

To 1 a L

39243
5122

10228
4349
1042

Average
per set

175.2
22.9
45.7
19.4
4.7

Gasterosteus aculeatusCarp
Cyprinus carpio

Peamouth chub

30
0

300
0

0
o

0 0
1

0
0

0
0

330 1.5

Mylocheilus caurinusChis'elmouth chub 0 3 1 6 0 0.0
Acrocheilus aiutaceusSucker 0 0 0 0 1 0.0
Catostomus so.

Troutperch
Percopsic omiscomaycus

Starry Flounder
Platichthvs stellatusSand Sole

0

2

0

53

2

63

0
1

54

0
0

13

0
0

18

0
0
9

2

212

0.0
0.0
0.9

Psettichthvs melanostictusSurf Smelt . i 2 0 0 0 0 0 0.0
Hypomesus pretiosus —''

Long Fin Smelt
Spirinchus dilatusEulachon 0

23000

0

4400
225

5000
136

950

93
500

33
2 50

0.

34100
487

152.2

2.2
Thaleichthivs naci ficusAmerican Shad - juv. 'd/
Alosa saoidiss j.r.a

American Shad - adult

66
10

7
2200 12000 1900

0
800

0
200

0
50

73
17160

0.3
' . 6

Alosa sapidissimaAnchovyEnqraulis ir.ordax */
Herring

Clunea pallasii a/
Red Tailed Surf Perch

10
120

32
5100
64 0

109
1500
580

15
36000

500

.8
45000
12 50

i
10000

300

0
4000
150

126
.01610
3540

1.0
453.6
15.3

HoLconotus rhodoterusWalleye Sea perch
Hyperprosopon araenteum

Shiner Perch

17
0

600
0

250
0

12 5
0

37
0

29
1

ii

0
1069

1
5.0
0.0

Cymatoqaster aqqreqataPacific Hake 0 60 200 75 100 700 63 1198 5.3
Merluccius productus

Pacific Snake Blenny
Lurapenus saqitta

Pacific Pompano
Palometa simillima

Pacific Sandfish

0
0 0

1

1
1 0

0

0
0

0
2
0

0
0
0

1
3
2

0.0
0.0
0.0

Trichodon trichodonKelp Greenling
Hexaqrammos decaqrammusTom Cod

1
0 1

0
0

0
0

0
0

0
0

0
0

1
i

0.0
0.0

Microgadus proximusWhite Sturgeon
Acipenser transmontanusGreen Sturgeon
Acipenser medirostris

Sculpin
Hamilepidotus hemilepidotus 
Lcptocottus armatus, etc.

Pacific Lamprey
Lnmpetra triclentatusDungeness crab - juv.
Cancer maqister

Dungeness Crab - adult
Cancer magister

1
0

3
2
2
1

1
1
0

36
1
0
0

3

i

38
1
0
0

0
0
0

20
4
1
0

0
0
0
2
1
0
0

0
0
1
1
4
i

0
0
0
0
0
0
0

i

100
10
7
2

0.0

0.0
0.4
0.0
0.0
0.0

Chinook Salmon - jackOncorhvnchus tshawytscha 0 1 0 1 4 0 0 6 0.0
Chinook Salmon - adultOncorhvnchus tshawytscha 0 0 2 0 2 0 0 4 0.0
Steelhead Trout- adultSalmo qairdnerii
Coho Salmon - JackOneorhynchus kisutch
Sockeye Salmon - adultOncorhvncnus nerka

2
0
0

22
0
0

12
1
1

2
0
0

0
1
0

0
0
0

0
0
0

30
2
1

0.2
0.0
0.0

Cutthroat Trout. - adult.Salmo clarku clarkii 2 24 16 13 18 13 2 00 0.4
Coho .Salmon - adultOneorhynchus kisutch 0 0 0 0 0 3 1 4 0.0
n/ Includes estimated catches.



Appendix Table 13 Catcl. composition of purse seine samples taken from
marine waters adjacent to the Columbia River (within 24 km), 1978.

Month
Species No. sets

JULY
~15

AUGUSTTS SEPT.
15 Total49 Average

aer set
Chinook Sal. - subyearling 

Onchorynchus tshawytsch
Chinook Sal. - yearling

Onchorynchus tshawytscha
Starry Flounder - juv. 

Platichthys stellatus
Starry Flounder - adult 

Platichthys stellatus
Sand Sole - juv.

Psettichthys melanostictus
Sand Sole - adult

977
12
83
12
61

1558
2

140
15

120

47
0

65
21
73

2 582
14

288
48

2 54

52.7
0.3
5.9
1.0
5.2

Psettichthys melanostictus
Rex Sole - juv.

Glvptocephalus zachirus
Rex Sole - adult

4
35

28
50

13
0

45
85

0.9
1.7

Glvptocephalus zachirus
Sanddah

6 11 0 17 0.3
Citharich^hys sp.

Surf Smelt
101 217 83 401 8.2

Hypomesus pretiosus
Longfin Smelt

Spirinchus dilatus
American Shad - juv. a/

Alosa sapidissima
Anchovy a/

Engraulis mordax
Herring a/

Clupea nallasii
Red Tailed Surf Percn - juv. 

Holconotus rhodoterus

9000
50

300
300
400
96

101456
250
150

1500
518
200

1500
41
0

500
500
134

111956
341
450
2800
1618
430

2284.8
7.0
9.2

57.1
33.0
S. 3

Red Tailed Surf Perch - adult 
Holconotus rhodoterus 4 9 6 19 0.4

Pacific Hake
Merluccius productus

Pacific Pompano
palometa simillima

Pacific Sandfish

0
9

1
1

0
0

1
10

0.0
0.2

Trichodon trichodon 0 1 0 1 0.0
Rock Greenling

Hexagrammos laqocephalus
Tom Cod

0 1 0 1 0.0
Microgadus proximus

White Sturgeon
Acipenser transmontanus

Green Sturgeon
Acipenser medirostris

Dogfish
Squalus suckleyi

Sculpin
Hamilepidotus hemilepidotus, 
Laptocottus armatus

Pacific Lamprey
Lamoetra tridentatus

0
2
3
4

25
3

0
0
1
1

41
1

1
0
0
0

24
0

1
2
4
5

90
4

0.0
0.0
0.1
0.1

1.8
0.1

Big Skate
Raja binoculata

Squid
0
7

5
0

0
0

5
7

0.1
0.1

Dungeness Crab - juv.
Cancer magister

Dungeness Crab - adult
Cancer magister

83
69

210
93

211
54

504
216

10.3
4.4

Chinook Salmon - Jack
Onchorynchus tshawytscha

Chinook Salmon - adult
1 3 1 5 0.1

Onchorynchus tshawytscha 0 2 0 2 0.0
Coho Salmon - adultOnchorynchus kisutch 0 0 1 1 0.0
a/ Includes estimated catches.
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