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SYNOPSIS
1. Twenty-six species of fish were taken with beach seines
during the 3 year study.

2. Young chinook, threespine stickleback, and American shad
- ¢comprised 85% of the total catch,

3, Fish were prassnt in the study area each month of the
25 month study.

4, Juveniie chinook were most abundant and were taken each
month of the study. :

5. B?modal peak numbers occurred; non-salmonid in October
and salmonid in April-May,

6. Sixty-three percent of the combined total catch occurred
on the Oregon shore.
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INTRODUCTION

In 1970 the National Marine Fisheries Service submitted
a research proposal to the public utility districts of Clark

and Cowlitz counties. The purpose of the proposed study

~was to gather data on the occurrence of fish, in the Columbia

River, near the proposed Kalama nuclear power plant site

(RM ?8).lf The proposal was conceived subsequent td a review
of the washington State requirements for power plant siting,
which outline the general biological parameters which.

require investigation prior to plant construction, 1i,e,

‘Mashington Administrative Code 463-12-035--Quality of the

Environment~-Natural Resources; (2) Fish and Wildlife;

"{b) provide acceptable research or’study plans for deter-
mining ;he abundance of distribution‘of, and project effects

on wildlife, fish and other aquatfc 1ife, in the proposed
project influence area.” The proposal was presented to the
commissioners of the public utility districts and representa-
tives of the Washington State fisheries agencies during a |
meeting held at the NMFS Environmental Laboratory; Prescott,
Oregon, on September 19, 1970, The proposed Study was accepted,
and cooperatively funded, for the period October 1970 to

1/River mile (RM) refers to that distance in statue
miles upstream from the end of the jettie which is located
at the mouth of the Columbia River,
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October 1973, This report outlines the procedures of fish
collection (beach seining) and summarizes the data collected

during the three year study,

BEACH SEINING PROCEDURE

Four sampling sites were established at sloping sandy
beaéhes on both sides of th& Columbia River--two upstream
and two downstream from the proposed plant (Figure 1).
Sampling areas 1 and 2 (RM 77) weré‘established, duping 1968~
1969, coincidental to a fish occurrence study in relation to
the Trojan Plant (McConnell, Snyder; 1970). Sites 3 and 4
(RM 79) were added in 1970 to bracket the proposed.Kalama
Plant site,

| A seventeen foot power boat was uséd to fish the vari-

able mesh seine used for all fish collections, The net
was 500 feet long and tapered from 9 to 12 feet in depth{
the net did not collect fish smaller than 1.5 inches (40 mm) .,
A1l fish captured were identified, counted, examined, and
released into the river.‘ ‘ "

Seining was scheduled tﬁice weekly throughout the years

all beaches to be fished on the same day. The beaches were

sampled in pairs (1-2 and 3-4) and usually all within four hours,

‘However, due to adverse weather and/or river flow conditions,

the schedule was altered on several occasions, Fishing

frequency was increased during periods when concentrations
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Figure 1—Location of proposed nuclear power plant and proximity of beach seining
sites.




oo« et

‘-..u‘..J

(e p—

of hatchery released juvenile salmonids were moving through

‘the lower Columbia River,

FISH OCCURRENCE

During the thirty-six month study 1044 net séts were
macde; 522 on each side of the Columbia River, Raw data
collacted during the study are compiled and attached as a
separate item (data cards). | |

Fish found in the Columbia River between river mile
77 and 79 are predominantly freshwater and anadromous species;
an excepticn, the juvenile starfy'fTOunder (a euryhaline fish)
was common well above maximum saltwater intrusion., Twenty-
six species (115,074 individual fish) were captured during
the three year study, Juvenile chinook, threespine stickleback,
and American shad accounted for 85% of the total catch., Table 1
is a Tist in descending order of occurrence of the fish cap-
tured; aiso included are eight additioha1 species which have
been reported to occur in the lower Willamette or lower
Columbia above river mile 77, *

Fish were present in the~Ka?ama study area each month

from October 1970 through September 1973. The overall peak

catch occurred during the month of October; two species,
threespine stickleback and American shad, account for 95% of

the October peak while migrant juvenile salmonids make up

. the major part of the April and May catch (table 2).
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Table 1 -~ A 1ist of fishes taptured in the study area during
1970 to 1973, plus additional species reported in
"literature which may occur in the lower Columbia

River,

Common Name

Chinook salmon -

Threespine sticklebac

American shad-
Coho salmon
Peamouth:

Perch

Eulachon

Mountain whitefish
Starry flounder
Carp

Largemouth sucker

- Black crappie

Cutthroat trout
White sturgeon
Rainbow trout
Northern squawfish
Sculpin
Largemouth bass
Chiselmouth

Chum salmon
Sockeys salmon
Bluegill
Red~sided shiner
Pacific lamprey
Brown bullhead’
Smallmouth bass

Tota?

Sand roller
Longfin smelt
White crappie
Walleye
Oregon chub
Tench

Dace sp.
Striped bass

Species reported in literature

1/

Scientific Name—

Oncorhynchus tshawytscha
Gasterostus aculeatus
Alosa sapidissima
Oneorhynchug kisuteh
Mylocheilue caurinus
Percar flavescens

Thaleichthys pacificus

Progopium williamsont
Platichthys stellatus
Cyprinus carpio
Catostomus macrocheilus
Pomoxis nigromaculatus
Salmo elarki elarki
Acipenser transmontanus
Salmo gairdneri
Ptychocheilus oregonensis
Cottus sp.

Mieropterus salmonides
Acrocheilus alutaceus
Oncorhynchus keta
Oncorhynchue nerka
Lepomis maerochirus
Richardsonius balteatus
Entospenus tridentatus
Ictalurue nedbulosus .
Mieropterus dolomieut

Number

Captured

41,791
38,284
17,950
6,928 .
4,247
1,072
946
581
551
549
515
410
253
197
176
169

Percopsis transmontana
Spirinchus thaleichthys
Pomoxzis annularis
Stizostedion vitreum
Hybopsis crameri

Tinea tinca

Rhintehthys sp.

Morone saxatilis

1/ From American Fisheries Society Special Publication

No, 6, 1970,



Table 2 -- Monthly catch per net set of fish captured in the lower Columbia River (RM 77 to 79) during October 1970-
September 1973,

Month Jan, Feb. Mar, Apr, May June July Aug, Sept. Oct, Nov, Dec. Wash. Ore,
Total net sets 54 76 82 134 94 64 90 104 96 84 92 . 74 22 522

1970-1973

CATCH PER NET SET

Chinook 2.4 4.4 7.6 99.7 135.6 66,5 54 .9 19.1 11.3 10.4 10.6 6.3 34.0 46,0
Stickleback 9,9 7.0 29,3 36,1 LN 1.8 29.6 14.7 38.9 157.8 73.9 6.9 28.0 45,3
Shad .2]/ X X 3,6 41 1.6 60,9 37.5 1713.4 7.4 1.8 5.7 28.6
Coho X~ 16,5 48,0 «5 X X o7 .6 X X 6,2 7.1
Peamouth X X 8.2, 6.7 B.X 6.2 7.4 4,3 1.5 X X X 3.0 5.1
Eulachon A0 11.% X ‘ » ‘ 1.7 X
Whitefish X X X X X .6 1.5 1.9 W5 Yx X X .6 .5 o
Starry flounder .9 .9 .6 X X X X X o7 1.3 6 5 .3 .7
Carp X X 1.4 4 1.7 4 6 .7 .3 2 X .2 .2 .9
Sucker X X .2 .5 1.1 .8 .4 1.5 ) 3 W1 X .3 .6
Crappie W4 1 A 4 .4 W 1.2 . A by . .7 2 .6
Cutthroat X X W2 B .4 X X X .3 .3 . X .3 2
White sturgeon X X X X .2 1,1 .3 X 2 .3 .2 X .4
Rainbow X X .2 .3 A 2 X X be o .2 .2 .2 .2
Squawfish X X X Ny 2 .2 .5 . X X .2 .1
Sculpin .2 .3 .4 X X X X T o1 X .4 1 .2
Largemouth bass X X X X X .3 8 .2 X X X W .1

Total 15,0 14,0 62.0 165.0 218.0 83.0 101.0 76,0 94 .0 286,0 95,0 18.0 82.0 139.0

Y x repfesents less than .1 fish per net set,

2/ Underlined represents peak occurrence.
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The monthly occurrence of fish and the peak month of
capture for each species is presented in table 2, This list
does not include those species which averaged less than ,1}

fish per net set for the three year period,

Juvenile chinook salmon were the most abundant and
were present :each month of the 36 month study. ' The largest
numbers of chinook were captured in April 1971, May 1972,
and May 1973, tables 3-8, In 1971 approximately 40,000,000
fall chinook were released in the Tower Columbia River
during the week of April 26, this explains the early beak»
out-migration (1971). '

" Young coho salmon were more abundant during May 1971,
May 1972, and April 1973, tables 3-8, Coho were not present
in the study area during February or March,

The small numbers of sockeye salmon, rainbow, and
cutthroat trout captured by Beach,seines during this study
is not indicative to the numbers present in the study area,
For éxample in the 1968-1969 study (McCopne11,,Snyder; 1970)
when voth beach‘and purse seines were fished 97% of the
sockeye, 84% of the rainbow and 80% of the cutthroat trodt
were captured by purse seines, This demonstratés the effect

of gear selectivity for various species of fish e.g, sockeye

'salmon and rainbow trout can be captured more successfully

with purse seines than with beach seines,
Threespine stickleback, the second most abundant species,
were present in the study area during 35 of the 36 months of

sampling; peak catches occurred in October,



TabTe 3 «-- Occurrence of fishes

Species

Chinook
Coho
Sockeye
Rainbow
Cutthreat
Sub=-total

Stickleback
Shad.
Peamouth
Whitefish
Eulachon
Crappie
Largemouth bass
Perch
Carp
Flounder
Squawfish
Sucker
Cottus sp.
Chiselmouth
Bluegill
Red=sided shiner
Sturgeon
Sub-total

Grand Total

# Sets
Catch per net set

Oct.

161
18

-0

—
[od
o

346

=t O~ e

741

12
62

Nov.

144

~—n

captured on

Dec, Jah.
44 7
6 ~

5 1

1 -
128 -
1 -

- 1

2 -
2 4
189 13
14 4
14 3

Feb,
79

)
| I |

~n
Ele 1 =1 10 O NWl 1 ovNe—=1 o

L [ i F) 4 L ! e
Washington beach sites (1 - 3) October 1970-September 1971.
Species
Apr, May June July Aug, Sept. Totals
4,176 1,405 146 651 194 143 7,200
220 242 4 - - 57 55%
- 3 - - - -
17 5 1 - 3 - 48
23 3 1 - 2 10 42
' 7,843
15 - 2 502 1,084 1,547 4,221
- - - 5 43 313 734
22 - 31 17 174 99 34 421
45 - 1 54 73 13 190
1 - - - - - 91
3 7 -1 10 38 - 62
1 - - 8 37 3 49
1 19 1 T 7 - k¥4
2 10 1 5. 5 1 29
1 - - - 1 2 29
1 2 - 1 13 6 25
1 4 - 1 4 4 22
- 1 - 3 - 1 17
- - - - 2 - 2
- - - - 2 - 2
- - - - - - 2
' 5,931
4,529 1,730 175 1,415 1,610 2,134 13,774
24 10 3 17 18 16 166
189 173 13 83 89 133 83

ar,

119

14
8

-0

[ I T I NI N B I B A R o B U A




Table 4 -- Occurrence of fishes captured on Oregon beach sites (2 - 4) October 1970-September 1971,

Species

Chinook
Coho
Sockeye
Chum
Rainbow )
Cutthroat
Sub-total

Shad

Stickleback

Peamouth

Perch

Crappie

Whitefish

Carp

Sucker

Flounder

Eulachon

Squawfish

Largemouth bass

Chiselmouth

Sturgeon

Cottus sp,

Bluegill

Lamprey

Red«sided shiner

Bullhead .

Smallmouth bass
Sub-total

Grand To tal

# Sets .
Catch per net set

Oct.
141

[AS 30 I B B

1,952

12
163

=1 LW NN O W DO

Nov.

141
3

10

313

-3
(=2
A

1,280

16
80

T ) ot ) D) mted f ] ORI WIT

Dec,

110

— g e

—

470

14
34

P~ e D~ 0 PN

Jan,

63

[ 202 N B S |

et B ROt OO

M2

28

£ 8y~ v 0 5 12}

Feb,
67

— ok

PN YD B TNO N

131

12
11

Mar,

132

N i W

d,
e
S~

W
F WY Bty

V3

14
30

Apr,

4,214
852

™

1
1

57
265
278

1

2

81 =t pedlly ) PO

5,751

24
240

1
7.
8

May

1,361
459

(S0 <38 |

~§ O

’ >
EE s =~ N OB WODNW

2,064

10
206

June

877
11
1

-t a3 §

w -~
L IR~ ) NWND I O W

1,013

112

Ju1y>

1,354

-tk it (D

54
1,523
232

-
—t et et O OO OR
NNENOO

3L N e Y O

3,451

17
203

Aug.
420

1,644
218

—t
W0 WML
N~ N0

(8]
o

JRUPRND )
1 F ¢t 3§ =Pt —

2,74

18
151

Sept.

170
8

(52T I

—
-

1 0 1 ~ont N O

2,387

16
149

Species
Totals

9,050
1,337
10

1

58 -
34
10,490

5,487
3,242
1,070
551
208



Table 5 -- Occurrence of fishes captured on Washington beach sites (1 « 3) October 1971-September 1972,

Species

Chinook
Coho
Sockeye
Rainbow
Cutthroat
Sub-total

Stickleback
Shad
Eulachon
Peamouth
Sucker
Perch
Whitefish
Chiselmouth
Carp

Cottus sp.
Squawfish
Crappie

Largemouth bass

Flounder
Bluegill
Sub-total

Grand Total

# Sets

Catch per nat set

Oct.

S W

o
0
w

761

W
JE S

[ IS 20 DA TN B N 7% B B )

1,582

12
132

Nov,

PN

1,154

1,274

14
N

PP W Pt

fec.

100
4

N

[N S B S I N BN B BN o N B IR °8)

114
14

Jan,

[ B B Y-

G
-+

PNE Tt Ty e

‘Feb,
27

— g 1

- 78

12
6

EIOE R N e O

Mar.
23

wd ot §

- O
— - N3
-

—
101 1 1N YL WOt

1,016

9
113

Apr.

1,015
481

2

W
—t

]

: R
T B W —NYT W

1,733

25
69

May

2,459
1,587
1

5

17

46

" 204

N
W (o

1 =~ hRNopaot -

4,396

19
220

o 4 - P PR,
Species

June July Aug. Sept. Totals
146 356 243 155 4,692
- 1 - 1 2,083

- - - - 1

- 2 - 1 13

- 2 1 S 72
6,861

- 373 10 1,044 3,600

1 67 34 §65

- - - - 812
46 80 88 32 806 o

2 4 33 1 99

- 50 3 2 90

- 7 30 9 61

- 54 - - 54

4 6 4 2 40

2 - 7 6 37

- 4 22 3 31

1 1 4 1 18

- 2 9 1 15

- - - 4 12

- - - i 1 ]
6,541

302 944 = 612 1,306 13,402
7 10 18 16 162
43 94 34 82 83



Table 6 -- Occurrence of fishes captured aon Oreqon beach sites (2 - 4) October 1971-September 1972,

v Species

Species Oct. Nov. Dec. Jan., Feb, Mar, Apr, May June July Aug. Sept, Totals
Chinook ‘ 209 140 93 11 78 83 1,637 2,804 236 973 643 348 7,255
Coho 21 - 1 1 - - 186 1,979 1 - - 1 2,190
Sockeye - 1 - - - 1 2 3 1 - - - - 8
Rainbow - 1 2 1 - - 4 2 4 2 1 1 1 19
Cutthroat 3 1 - 1 - 1 1N 13 - - 4 7 41
Sub-total . C ‘ 9,513
Stickleback 3,110 1,961 124 34 19 8 1,049 66 3 261 125 939 7,699
Shad 2,187 5 9 1 - - - - 3 21 1,221 1,111 4,558
Peamouth 1M 3 - - 4 346 192 274 41 ¢ 3y 84 16 1,002
Perch 12 1 3 - 20 79 79 40 - 12 36 8 290
Carp 4 4 i) - 1 106 12 48 1 12 27 8 234
Sucker 4 - - - - 6 6 24 11 6 55 19 131
Crappie 2 6 14 T 1 2 8 16 2 12 6 5 75
Cottus sp. - 2 8 1 4 8 4 1 - 2 7 2 39
Largemouth bass 1 1 - - 1 1 - 4 1 10 8 8 35
‘Whitefish 7 - 4 3 - 2 1 1 - 1 12 2 33
Flounder 7 5 4 1 1 1 - 1 - - 1 4 25
Sturgeon 1 2 - - T - - - - - - 5 17 25
Squawfish 2 1 - - - - - 5 - 2 5 1 16
Eulachon - - - - - 3 - - - - - - 3
Lamprey , - - - - - - - 1 - - - - 1
Sub-total : : 14,166
Grand Total 5,582 2,135 262 54 129 651 3,189 5,284 312 1,344 2,240 24497 23,679

# Sets 12 14 14 6 12 9 25 19 7 10 18 16 162
Catch per net set 465 148 19 9 11 72 128 278 44 134 124 156 146

1t



Table 7 -~ Occurrence of fishes captur ed on Washington beach sites (1 - 3) October 1372-September 1973,

Species

Chinook
Coho
Sockeye
Chum
Rainbow
Cutthroat
Sub-total

Stickleback
Shad
Peamouth
Flounder
Sucker
Whitefish
Squawfish
Carp
Crappie
Cottus sp.
Perch
Largemouth bass
Sturgeon
Bluegill
Sub-total

Grand Total

# Sets
Catch per net set

Oct.

2,392
1,084

-
[l e}

—
=R -

| I B N B )

3,662

18
203

Hov.,

235
1

~d
- o
O NY=—t | ¢

—
P11 OB,

1,070

16
67

Dec,

G

- N
o

ot ok med (Gt kO Dtk O R

119

13

Randl TN BN BNl P43

Jan,

16
1

Wy ot

256

e IR R B T R

Feb,

-y 41

179

Ryt e N

246

14
18

Mar,

2a7

I ~ted ] O WO

1,439

18
80

Apr,
803

414
1

wWw s

1,454

[+)]
~3

™
LI I B U I bl B~ I

2,787

18
155

May

2,250
167

d
- R g

466
163

(] D
g 1 NN -

June

1,056
15

¥ Oy

1,336

16
84

620

LI o B B Y]

July "’

1

[ s I |

oM

¢ 81 g NN NOoOE™N

731

138
41

Aug, Sept,.
305 138
1 2

- 1

] 8
12 14
.6 g
4 3

1 1

2 -

1 3
341 179
16 16
21 11

Species
Totals

5,856
604

5

8

23

41
6,537

2t
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Table 8 -- Occurrence of fishes captured on Oregon beach sftes (2 - 4) October 1972-September 1973,

Species Oct,
Chinook 168
Coho 1
Sockeye -
Chum -
Rainbow -
Cutthroat . 2

Sub-total
Stickleback 6,580
Shad 3,720
Peamouth 8
Flounder 20
Sturgeon 13
Sucker ~ 5
Perch 1
Carp 9
Cottus sp. L -
Crappie 1
Whitefish 7
Squawfish 1
Largemouth bass 3
Lamprey -
Red-sided shiner -

Sub-total

Grand Yotal - 10,539
# Sets 18

Catch per net set 586

Nov,

227
6

—t
-
w W
el
PN e ] IO W NIW Y

1,991

16
124

Dec,

59
2

o0
& PR I

P —

—
P et ) oGP N

21

- 23

Jdan,

26

PNy

198

1 3 1 9 OYPmitanN3E 3 OO

277

pow
o~

Feb,

-t d NN

279

[ I N B N N e LR ]

372

14
27

Mar,

132

[0 I ]

1,179

— O MN
P E 1t e OB U

1,407

18
78

Apr,

1,513
43

15 1 N~

4,167
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Juvenile American shad were most abundant during
October and the third most common species in the area,

Eulachon (Columbia River Smelt) did not occur in the
study area each year; they were captured in 1971 and 1972
and were absent during 1973, They occur during February,

March, and April; with peak catch occurring in March,

-~
3

RELATIVE DISTRIBUTION--OREGON TO WASHINGTON SHORES

 Sixty-three percent of the combined catch occurred on
the Oregon‘side of the Columbia River; this did notnvary
significantly from year to year and corresponds with earlier
data collected in 1968 and 1969 (McConnell, Snyder; 1970),
Tabls 9 shows the percent of fish, by species, which were
captured each year on the Oregon side of the river, (Species
not captured’in numbers large enough to establish a pattern
are daleted from the tab]g). Species demonstrating a étrong
prefersnce for the Oregon side were white sturgeon, ye]1ow'
perch, carp, and American shad; for the Washington side,
cutthroat trout, and eulachon, Figure 2 shows the relative
distribution of fish on the Oregon and Washington side of
the river during each sample year, and also the combined

three year catch,

RELATED WATER QUALITY PARAMETERS

Environmental parameters taken concurrently with the

collection of fish at the Kalama site, were water temperature,

O

i‘ T 1 1 U S
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] Table 9--Fercent of fish captured on the Oreqon
: side of the Columbia River during a
] , three year study, 19?0-19?3.
o Three Years
] EAR 1971 1972 1973 Combined
SPECIES | PERCENT |
] Chinook - 56 61 57 58
] Stickleback *44 68 65 62
Shad : ' . 88 84 78 83
] Coho | 71 51 *31 | 54
Peamouth - 72 56 62 63
] Perch - 95 76 95 88
'] Eulachon *30 %] *5
Whitefish 52 *35 *38 *47
: ] Starry flounder 71 68 70 70
- Carp Y 85 84 85 .
o ] Sucker , - 81 57 67 66
| ] Craspie 77 ) 78
L Cutthroat *45 *36 *36 *39
E :] /hite sturgeon 89 100 99 98
Rainbow ' 55 5; *39 - 52
j] Squawfish : . 61 *34 *36 *45
] Sculpin %43 5 87 60
, Largemouth bass *40 70 . 64 53
1 bercent Total Catch ) L X
j} *Species more abundant on the washington~beaches.
§
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Figure 2—Monthly catch per net set of fish captured on Washington and Oregon

beaches of the Columbia River ncar the proposed site for a nuclear power

- plant (River mile 78). The data was collected during a three year study,
1970-1973.
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depth visibility, and dissolved gases. Although it is
indicated that slight differences in water temperature,
depth visibility, and gas saturation exist between the
Washington and OreQOn sides ofrthe river it is doubtfulA‘
that they are of the magnitude that would effect fish‘

distribution,

. Hater temperatures were recorded af the conclusion
of =zach net set, A comparisdﬁ of the monthly average temper-
atures by site during the three years shows that water temper;
atures are generally warmer on the Oregon side of the river
(table 10),

Depth Visibility, or the amount of 1ight which penetrates

the water mass, can inf]uence'fish distribution and the effi-
ciency of capturing devices, ,A Secchi Disk was used as the
index of visibility during each net set, the average depth of
light penetration is presented in table 10 and indicates

that visibility is greater on the Washington side during most

months,

Dissolved gas concentrations and river flow influence

the survival and occurrence of fish fn the Kalama area.
These two variables are generally related in the lower
Columbia River, When the weekly avéragé‘spillway dis-
charge at Bonneville Dam is at least 150,000 cubic feet
per second the dissolved gas concentrations jn the study
area exceed the state standards of 110% (McConnell, Blahm,

Davis; 1973).
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Table 10 -- Continued
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Table 10 -~ Continued
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During the years 1971, 1972, and 1973 the nitrogen gas
concentrations reached "highs" of 133,3%, 131.6%, and 107,0%
respectively., Table 11 is a compilation of the gas saturation
Jevels and associated water temperatures taken at Prescott,
Oregon during the study. |

Durihg periods of gas supersaturation, fish captured
in the Kalama area were examined for symptoms of gas bubble
dis2ase, All species of fish captured showed external gas
bubble disease symptoms: coho salmon having as high as 34,5%
incidence,

Transectional samples taken from the river at Prescott
and in the Kalama study area show higher gas levels on the
Washington side of the river, Although the reason for
trhesz shore to shore differences has not been determined, it

may be due to the proximity of the ship channel,

OTHER AQUATIC ORGANISMS

The National Marine Fisheries Sgrvice has conducted
some studies related to the secondary organisms found in
the Prescott-XKalama area of the Columbia River., Zooplankton
has been ccllected near Kalama since 1967: Clark S.M., and
G.R., Snyder (1970), Craddock, et all (1973), and Misitano (1973).
In 1968-69 a study was conducted by Craddock, Blahm, and
Parente (MS, 1973) to determine the utilization of zooplank-

ton and insects by juvenile chinook in the study area.

|1 ksl
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Table 11 -~ Continued
‘ : Oregon ' Washington
Date Temp. 2 % N Temp, 702 %N,
1973
March 28 7.8 101.7 104,0 7.2 102,9 102,1
April 4 8.4 108.4 104.3 8.0 109,0 107.0
| 11 9.4 104.5 103.4- 9,2 106.5 102.2
18 9.6  102.1 102,5 9,2 101.6 101.6
25 10.4 103.8 100.9 10,2 107.8 99,8
May 2 11.6 109.2 102.2 11.4 103.6 92,0
g 12.0 . 102.2 102.3 11.8 100.8 103.3
16 15.0 105.3 99,0 14,8 104,8 98,7
23 15.0 105,3 99,8 14.8 112.8  105.3
30 15.8 105.4 98.3 15.6 106.6 104.7
June 6 16.0 105.4 104.1 15.8 106.0 104.4
13 16.8 94,5 98,0 16.5  93.3 98,9
27 17.5 90.9 101.9 17.6 94 .4 100.2
July 5 18.7 . 92.5 103,9  18.4 93,9 104.1
10 19.4 95.4 102.5 19.0 97,2 106.9
26 20.4 95.3  104.1 20,2 98.9 101.8
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Sanborn (1973) did a limited Study to determine the benthic
organisms (the animals living in or on the bottom substrate)
and epibenthic animals (highly motile species living on or
just above the bottom substréte) in the lower Columbia River,

Table 12 is-a list, from the above references, of the

- secondary organisms cap;ured in the Columbia River bethen

rivar mile 72 and 95,

A syncpsis of the avai1;b1e data shows that the mgjor
zooplankters were Daphnia and Bosmia and that their peak
abundance coincides with either the peak or the rise and fal
of the temperaturé cycle, The stomach contents of 207
juvenile chinook salmon, randomly selected from the study

area, revealed that during August through October zooplankters
were the major items of the diet while insects provided the

maior portion of the diet for the remainder of the year

(Craddock, et all 1973),
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Table 12 -~ List of secondary production organisms captured
in the Columbia River between River Mile 72
and 95 since 1967,

ORGANISMS

Hydrozoa:
Hydra sp.
Cladocera:
Alona quadrangularis
. - Bosmina longirostris
’ Cerzodaphnza pulchella
Chydorus globosus
Daphnia longispina
Daphnia pulex
Diaphanosoma braehyurum
Euryecercus lamellatus
Ilyoeryptus sp.
Leptodora kindtii
Leydigia sp.
Macrothrix sp.
Moina brachiata
Monospilus dispar
Pleurozxus sp.
Scapholeberis mueronata
Sida erystallina
Szmocephalzs serrulatus
Copepoda:
Canthoecarmptidae
Copepod nauplius
Cyclops vermalis
Dzapvomus 8D
Epischura nevadensis
0ligocheata:
Enchytraeus §p.
Hydracarina:
(Nater mite)
- Mysidacea:
Neomysis awatchensis
Amphipoda:
Corophium salmonts
Gammarus sp.
Decopoda:
Pacifastaeus leniusculus
Pelecypoda:
Corbieual fluminea
Odonata:
Gomphus olivaceous
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