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ABSTRACT

This report describes the operation of Nimbus Salmon and Steelhead Hatchery
from July 1, 1976 through June 30, 1977. Tables present numbers of adult fish
trapped, eggs taken, fish reared and released, and daily river flow, weather

conditions, and water and air temperatures.

There were 5,236 king salmon (Oncorhynchus tshawytscha) trapped, which produced
9,463,625 eggs. The winter-run steelhead (Salmo gairdnerii gairdnerii) produced
1,507,875 eggs.

During the year we planted an estimated 4,312,175 fingerling and 127,170 yearling

king salmon, and 121,300 fingerling and 370,260 yearling winter-run steelhead.
Because of expected critically high temperatures, no king salmon were held for
rearing to yearlings.

— Anadromous Fisheries Branch Administrative Report No. 78-11.
Submitted April 1978.
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INTRODUCTION

Lecheryt op^Tby thTcaUforni
with the united St«e. 8™,^"^
of the hatchery during the fiscal year 1W 77
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PRODUCTION SUMMARY

Table 1. Nimbus Hatchery Production Summary, 1976-

King salmon

1975 BY

1976 BY 5,236 9,463,62^ 4,312,175 127>l7° J|J»
Steelhead

1976 RY

1977 BY 1,307 1,507,875^ 121'3°° 37°'26° 40>068

1977

\

HATCHERY OPERATIONS

The Weir

(800 ef.) on October 1 which Ld. iHuch easie^fo
bed and picket channel. easier for r " ab°Ut 22"65 ™3the crew to work on the river

PoSe ^M^JLT^ ^o
to install sheets of plywood on the fjl f tu
directing the river ^through the south j
T». do^strea^ portion oAhe il'2

"fl" "'— °° ^flows. It was decided
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f The plywood remained in place until December 6, 1976, when some of the sheets

were removed because the river flow was to be increased to approximately 28.31 m3/s

(1,000 cfs) and on the 7th to 50.97 m3/s (1,800 cfs). Several of the sheets
remained in place until early January because water pressure was too great for

easy removal.

On January 24 picket caps were removed and all pickets were raised to allow free

passage of fish. Because lower than normal flows were expected, we decided to

leave the weir in place with pickets raised. This saved two work days for the

Bureau of Reclamation crew, one for removal and one for fall installation.

Water Temperature Control

Because of the unusually low water level in Folsom Reservoir, the number 9 shutters

were left in the raised position when the number 7 and 8 shutters were installed

on January 8, 1976. The number 8 shutters were lifted on July 6 because the

minimum reservoir level for efficient turbine operation had been achieved. The

number 7 shutters were lifted on September 10 for the same reason. Pulling the

number 8 shutters resulted in a reduction in temperature range. Prior to shutter

manipulation the range was 20.0 to 22.2 C (68 to 72 F). After lifting, the range

was 18.3 to 20.6 C (65 to 69 F). A few days after raising the number 7 shutters

the temperature range was reduced to 15.0 to 15.6 C (59 to 60 F). The cool water

pool was gradually exhausted so that by mid-October temperatures had increased

to a range of 16.7 to 17.8 C (62 to 64 F) before starting a gradual decline

throughout the fall and winter.

The shutters were not installed in early January because Folsom Reservoir surface

elevation did not rise above the minimum operating level of 122.5 m (402 ft).

Shutters have remained inoperative.

Disposal of Salmon Carcasses

State and county institutions, welfare, community action groups and Indian

organizations received 15,195 kg (33,500 lb) of edible carcasses. Local zoos

received 1,633 kg (3,600 lb) of somewhat inferior meat. The remaining carcasses,

some 7,983 kg (17,600 lb) which were deemed inedible, were given to a local render

ing plant, were used by gardeners for fertilizer or were dumped in the river below

the weir.

Public Relations

By the use of a car counter at the parking lot exit gate, and adding bicyclists

and bus passengers it was established that 181,088 persons visited the installation

during the term of this report. November and December were peak visitation months

with 66,162 persons counted.

Fish Counts

Fish are counted as they are disposed of (spawned, released unspawned, or carcass

removed), not as they enter the hatchery. Therefore, the counts presented in

0*^ Appendix Table 1 do not necessarily reflect the history of the spawning runs. This

is particularly true for steelhead, which may accumulate for many weeks before

spawning begins.
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KING SALMON MAINTENANCE PROGRAM

History of Che 1976 Brood Year

Kins Salmon Counts

Sorting and Spawning

£
or were killed

Spa™ln8 seaso".

'i
for

29, 1976 to January 3, 1977 there

a sssissrFlsh
Marked King Salmon Recoveries

fish bearing Ad marks was recovered (Appendix Table Jj

Miscellaneous Species

were

total

were

7
Fish <60 cm (23.6 inches) are considered grilse.
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Use of CO2

Because of restrictions imposed by the Department and by the Food and Drug

Administration no salmon used for human consumption could be anesthetized with

a chemical substance. We therefore developed the technique of using CO2 and

found it to be very satisfactory. Details of its use and effectiveness will be

recounted in a forthcoming administrative report.

King Salmon Planting

1975 Brood Year

An estimated 127,170 yearling king salmon were released this year (Table 2).

1976 Brood Year

Because of anticipated extremes in water temperatures it was decided to release

all salmon produced and not to hold fish to a yearling size (Table 2). By

June 17 all salmon had been planted.

Table 2. King Salmon Planting Summary, Nimbus Hatchery

Brood Number of Number of Number of Average

year/date Release site yearlings smolts fingerlings size(g) Kg

1975

10/76 Sac. River-Garcia Bend 127,170

1976

2/77 Am. River-at hatchery

4/77 Am. River-at hatchery

4/77 Sac. River-Rio Vista

5/77 Sac. River-Rio Vista

5/77 Sac. River-Clarksburg

6/77 Sac. River-Rio Vista

6/77 Sac. River-Clarksburg

6/77 Am. River-at hatchery

TOTALS 127,170 3,190,845 1,121,330 24,189

(53,328 lb)

King Salmon Disease Information

1975 Brood Year

Columnaris bacteria was the dominant disease problem for yearling king salmon from

early July until they were released in October 1976. Some measure of control was

achieved by adding terramycin to the diet.

1,549,550

797,600

310,520

449,100

66,500

17,575

41.2-63.9

1,045,410 0.3-0.4

75,920 0.4

4.4-5.3

4.5-6.8

6.6-6.7

5.1-7.3

4.8

4.8

6,123

399

33

7,666

4,649

2,048

2,869

318

84
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1976 Brood Year ^

HLEiS£•:™ a-:™ "F

WINTER-RUN STEELHEAD MAINTENANCE PROGRAM

History of the 1977 Winter-run Brood Year

^\

IBililiie

S£=5
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I

Date

11/15

11/29

12/3

12/10

12/15

12/16

12/29

12/30

1/5

1/5

1/12

1/12

1/20

1/20

1/21

1/27

1/28

2/2

2/10

2/14

2/22

TOTALS

Marked

Table 3. Counts of Winter-run Steelhead

Spawned & i

M

13

10

5

8

16

9

7

22

13

19

9

131

Adult Steelhead

released

F

4

7

9

10

21

18

20

11

47

23

36

25

231

Recovered

Died

M

1

1

1

2

4

3

2

9

2

5

1

2

3

12

4

52

1976-77

in pond

F

1

1

2

2

3

12

2

4

4

3

12

4

50

, Nimbus

Released

M

9

23

21

14

78

56

50

26

56

56

20

409

Hatchery,

unspawned

F

4

5

1

25

44

35

2

66

106

98

48

434

Total

i
X

A

f.
o

i nxu

19

39

29

36

66

41

114

122

127

113

92

220

154

76

1,307

We recovered 353 marked adult steelhead (Appendix Tables 3 and 4).

Winter-run Steelhead Planted

1976 Brood Year

From August 2, 1976 to March 10, 1977 491,560 winter-run steelhead were released
including 121,300 fingerlings (Table 4).
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Planting Summary, 1976 Broodyear Steelhead,
Nimbus Hatchery

8/76

8/76

9/76

12/76

1/77

2/77

2/77

3/77

3/77

TOTALS

Am. River-

Sac. River

Sac. River

Sac. River

Sac. River

Sac. River

Sac. River

Sac. River

Sac. River

Howe Avenue

-Garcia Bend

-Garcia Bend

-Garcia Bend

-Garcia Bend

-Clarksburg

-Rio Vista

■Rio Vista

•Clarksburg

1977 Brood Year

No fingerlings were planted.

87,300

34,000

121,300

30,000

122,825

26,390

83,340

13,140

27,935

66,630

370,260

5.7-14.1

26.7

30.2

88.9-126.0
87.2

103.1-126.0
126.0

113.4-126.0

105.5-126.0

855

907

907

12,542

2,302

10,047

1,656

3,356

7,496

40,068

(88,335 lb)

STEELHEAD DISEASE INFORMATION

1976 Brood Year

: ssr
rz^T[ti:ir by shutter

1977 Brood Year

No IHN virus related losses occurred this season.

fish moved to the nursery Md raceway ponds a little earlier than usual

\



July

Appendix Table 1

Nimbus Salmon and Steelhead Hatchery weather, Water, and

Fish Trapping Data July 1, 1976 through June 30, 1977

Temperature (C»)
AJ

Maximum

33.3
33.3

35.0

37.2

37.2

38.9
37.8

39.1*
37.8

39.1*
35.6

36.7

39.U
38.9
38.9

33.3
35.0
35.0

35.6
37.2

36.1

39.U
1*0.0

1*0.0

1*2.2

1*1.7
1*1.1
36.7
36.1

32.8

28.9

Lr

Minimum

17.8

U*.i*
13.3

ll*J*
lluli
13.3
17.2

16.7
18.9
17.2

16.7
16#1

17.2

16.7
16.7
17.2

15.6

13.9

16.7
15.6
16.1

ll*.l*
23.9
17.8

20.0

20.6

21.1

21.7

17.8

15.6

15.0

Water

Maximum

21.7

21.7
21.1

21.7
22.2

22.8

22.2

22.2

22.2

21.1

20.6

21.1

21.7

21.1

20.6

20.0

20.6

20.0

20.6

20.6

20.6

21.7

21.7
22.2

22.2

22.2

22.2

21.7

21.7

21.1

20.0

Minimum

18.9
19.1*
18.9
18.9
19J*
20.0

20.6

20.0

20.0

18.9
18.9
18.3
19.1*

I8l3
18.3
18.3
18.3
17.8
18.3
18.3
19.1*
20.0

20.0

20.6

20.0

20.6

20.6

20.0

19.1*
19.1*

Weather

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

clear

partly cloudy

partly cloudy

partly cloucjy

clear

clear

clear

clear

clear

clear

clear

clear

partly cloudy

partly cloudy

partly cloudy

clear

partly cloudy

cloudy

American River

flow at Hatchery

(mVsec**) Salmon Steelhead

1

2

3
I*

5
6

7

8

9
10

11

12

13

H*
15
16

17
18

19
20

21

22

23
21*
25
26

27

28

29
30

31

3li.l*91
31*. 067

33.613
33.812

33.897

3iui*35
35.709
35.199
3U.293
33.1*72

3l*.9l*i*
56.013
57.061

56.661*

56.66U

56.579
56.21*0

56.721
56.778

56.579
55.753
56.806

55.9^6

56.636

57.001*

56.863
56.608

56,721

57.089
57.11*6

57.237

i

I

♦Temperature measured to nearest whole degree F, and later converted to C.
**Flows measured in cfs, and later converted to m3/sec.



1

2

h
5
6

7
6

9
10

XI

12

13

Hi
15
16

17
18

19
20

21

22

23
21

25
26

27
28

29
30

31

Temperature (C»)

.Maximum Min^ttn.

Appendix Table i (continued)

32.2

31.1

27.2

30.6

30.0
28.9

31.1
3JU
36.1

36.1

35*0

33,9
29.1*
21.1

25.6

27.8

30.0

28.9
30.6

32.8

33.9
28.9
32.8

35.0

3U.k
33.3
37.2

38.3
39.h
h0.6

1*0.6

15.0
15.0

15.0

13.3
13.3
13.3
lk.k
15.0
16.1

16.7
15.0

Hull
13.9
Hull
lli.li
12.2

12.8

Hi.li
16.7
15.6

15.6

16.7
Hi.k
15.0
15.6

13.9
13.9
15.6

16.7
15.6

16.1

20.6

20.6

20.0

20.0
20.0

20.0

20.6

21.1

21.7
21.7
21.7
21.1

20.6

19.1*

19.1*

18.9
18.9
19.1*
20.6

19.1*
20.0

20.0

20.6

20.6

20.6

20.6

20.6

20.6

21.1

21.1

.Minimum

18.9
13.9
18.9
18.3
18.3
18.3
18.9
18.9
18.9
19.1*
19.li

18.9
18.9
19.1*

13.3
18.3

18.3
18.3
13.3
18.9
18.9
13.9
18.9
19.1*

19.1*
19.1*
19.1*
19. li
19.1*
20.0

20.0

Weather

American River
now at Hatchery

Jin/sec**)

partly cloudy

partly cloudy
cloudy

clear

partly cloudy
cloudy

clear

partly cloudy
clear

partly cloudy
clear

Partly cloudy
cloudy

rain

partly cloudy; rain
partly cloudy

partly cloudy
cloudy; rain
cloudy; rain
clear

partly cloudy

partly cloudy
clear

clear

clear

clear

clear
clear

clear

clear

clear

Salmon

56.863
56.$23
56.863
55.390
1*2.930
1*3.072
1*2.958
1*2.675
38.286

31*. 123
3l*.2O8
3U.265
36.728
57.570
68.133
66

Steelhead

OQ$9
56.U9U
57.1*29
57.3l*li
56.693
56.919
57.089
57.171*
56.1*91*
56.1,38
57.769
69.068
71.21*8

81*.359
8U.95U
8U.388

o

i

J



September

1

2

3

li

5
6

7
8

9
10

11

12

13
U*

15
16

17
18

19
20

21

22

23
2U

25
26

27
28

29
30

Temperature

Air

Maximum

l*o.o

38.3
36.7
38.3
37.2

32.2

35.0

36.7

38.9
3U.U
25.0

28.3
30.0

16.1

28.3
27.2

27.8

30.6

31.1

29oli
30.0

32.2
31.1

31.7

27.8

26.7
29.1*
29.1*
28.3
30.0

Minimum

15.6

16.7
15.6

15.6
17.8

15.6

15.6

Hul*
15.6
15.6

16.7
ll*.l*
ll*.U
U*.l*

13.3

13.3
17.2

12.2

12.2

12.2

11.7

11.1

11.1
12.2

12.2

12.8

13.9
15.0

15.0

15.0

(c*)

Water

Maximum

21.1

21.1

21.1

21.1

21.1

21.1

21.1

21.1

21.7

21.1

20.6

18,9
17.2

16.7
15.6

15.6

15.6
16.1

15.6
16.1
16O1

16.7
16.1

16.1

15.6
15.6

16.7
16.7
16.1

16.1

Minimum

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.6

20.6

18.3
16.7
16.1

15.0

ll*.l*
ll*.l*
15.0

ll*.l*
li*.l*
15.0

15.0

I5.o
15.0

i5.o

U*.l*
15.6
15.6
15.6

15.6

Appendix Table 1

Weather

clear

clear

clear

partly cloudy

partly cloudy

clear

clear

clear

partly cloudy

cloudy

rain

cloudy

cloudy

partly cloudy

cloudy

clear

clear

clear

clear

partly cloudy

partly cloudy

partly cloudy

partly cloudy

partly cloudy

clear

clear

partly cloudy

cloudy

partly cloudy

partly cloudy

(continued)

American River

flow at Hatchery

(m3/sec**)

85.011

81*. 303

75.751
76.1*87
76.UO2

76.1*59
70.51*0

1*2.958

32.877
1*2.902

U2.873
1*3.015
1*3.072

1*2.361*

33.982

33.925
3U.123
3U.236

3U.U63
31*. 378

3U.293
3U.52O

U2.5O5
1*2.732
1*2.562
12.590

3U.576

33.953
33.953
28.658

Salmon Steelhead

* Temperature measured to nearest whole degree F, and later converted to C<

** Flows measured in cfs, and later converted to m3/sec.



Appendix Table 1 (continued)

Temperature (C»)

October

1

2

3

h

6

7
8

9

10

11

12

13
±L

15
16

17
18

19
20

21

22

23
21

25
26

27
28

29

30

jl

TOT

26.1

2luli
26#1

27.2

28.9
30,6

31.7
31.7

32.2

30.6

31.1

31.7
30.6

29.lt
27.8

28.3
26.1

26.7
26.7
27.2
27.2

25.6

18.3
22.2

22.8

2li.li

23.3
23.3
2i*.Ii

21.7
22.8

15.6

10.6

09.1i
10.6

12.2

13.3
12.2

12.2

13.3
11.1

10.6

12.8

10.6

18.3
10.0

Q9.1i
08.3
08.3
16.7
08.3
11.1
10.0

O7c8

11.1
07.8

05.6

05.6

05.6

05.0

06.7

15.6

15.6

16.1

16.7
16.7
17.2

16.7
17.2

17.2

17.2

17.8

17.8

17.2

17*2

17.2

16.1

15.6

15.6

15.6
15.6

15.0

15.0
15.0

15.0

15.0

15.6

15.0

Huh

Uufc
tk.h

15.0

15.0
15.0

15.6

15.6
15.6

15.6

15.6

16.1

16.1

16.1

16.7
16.7
16.1

15.6

15.6

15.0

15.0

15.0

Hub
15.0

lli.l*
13.9

13.9
llul*
lii.ii

lJi.ii
13.3

13.3

13.3

13.3

partly cloudy

cloudy

partly cloudy

clear

clear

clear

partly cloudy

partly cloudy

clear

partly cloudy

clear

clear

clear

clear

partly

partly

clear

clear

partly cloucjy

clear

partly

partly

partly

clear

clear

clear

clear

cloudy

cloudy

cloudy

cloudy

cloudy

clear

partly cloudy

American River

flow at Hatchery

(m3/sec*»)

23.306

22.881

23.107
23.306

23.023
22.hOO

22.821*

22.796

22.683
22.768

22.768

22.768

22.711

22.711

22.739
22.683
22.739
22.651*

22.909
22.626

22.1*28

22.1i8U
22.1*81*

22.1*56

22.513
22.513
22.569
22.626

22.i*00

22.1i28

22.51*1

Salmon Steelhead

to

I

295***

Plus one chum salmon.

J



Appendix Table 1 (Continued)

November

Temperature (0»)

Air Water

Maximum Minimum Maximum Minimum Weather

American River

flow at Hatchery

(mVsec**) Salmon Steelhead

1

2

3
U

5
6

7

8

9
10

11

12

13

lU

15
16

17
18

19

20

21

22

23
214

25
26

27
28

29
30

2U.U
25.6

25.6
25.6

29.U
26.7
25.6

2U.14
2U.U

23.9

18.9
20.0

20.0

15.6

19.U
20.0

20.0

18.9
17.8

16.1

lU.U
13.3

13.9

lU.U
12.2

15.6

lU.U

13.3
lU.U
16.1

5.0
7,8

U.U
5.6

5.6
6.1

7.8

5.6

6.7
5.6

11.1
U.U

6.3
li.i
7.8

7.8

7.8

5.6

12.2

7.8

10.0

10.0

10.0

6.7
6.7
3.3

-0.6

2.2

2.2

1U.1*
15.0

15,0

15.0

15.0
15.0

lU.U
15.0

15.6

15.6
i5.o
lU.U

1U. U
13.9
15.0

1U.U

lU.ii
lU.U
13.9

13.9

13.3

13.9

13.9

13.9

13.3

13.9
12.8

12.8

12.2

12.8

13.3
13.9

13.3

13.3

13.9
13.9

13.3

13.3

13.3

1U.U
lU.ii
13.9

13.9

13.3

13.3
13.9

13.9

13.9

13.9

13.9

13.3

13.3

13.3

13.3
12.8

13.3
12.2

11.7

11.7
12.2

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

cloudy;

partly

cloudy;

cloudy;

partly

partly

partly

fog

fog

cloudy;

cloudy;

cloudy;

partly

partly

cloudy

partly

partly

clear

clear

clear

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

rain

cloudy; fog

rain

rain

cloudy

cloudy

cloudy

fog

fog

fog

cloudy; fog

cloudy; fog

cloudy

cloudy

22.65U
22.598
22.598

22.598
22.626

22.626

22.598

22.5U1
22.626

22.598

22.U56

22.U8U
22.711
22.796

22.796

22.82U
22.768

22.82U

22.739

22.796

22.82U
22.881

23.16U
22.909

22.853
22.683
22.683
22.768

22.65U
22.711

437

538

UU9

32U

3U3

288

316

U77

22X

u>

I

TOTALS 3,393

* Temperature measured to nearest whole degree F, and later converted to C.

** Flows measured in cfs, and later converted to mVsec.



Temperature (C»)

December

1

2

1*
5
6

7
8

9
10

11

12

13
It

15
16

17
18

19
20

21

22

23
2*1
25
26

27
28

29
30

31

TOTALS

Air WateF
_Maximum Minimum Maximum

Appendix Table 1 (Continued)

American River

flow at Hatchery

(ro3/sec**:

15.6

17.8

Hull
15.6
16.1

16.7
15.6

15.0

17.2

16.7
16.1

13.3
16.7
15.6

16.7
16.1

16.7
17.2
15.0
15.6

15.0

15.6

15.0

12.8

15.0

13.9
12.8

12.8

13.3

Steelhead
2.2

2.2

1.1

1.1
1.1

1.7
1.1
1.1

1.1

8.9
1.7
-0.6

0.6

-1.1

-1.1
0.0

-1.1

-1.1

-1.1

'1.1

0.0

2.2

1.7
-2.2

0.0

-2.8

-3.3
0.0

-1.7
-2.2

J*7

12.8

12.8

12.8

12.2

11.7
12.8

12.8

12.8

12.8

12.2

12.2

11.7
11.7

11.7
11.7
12.2

11.7
11.1

11.1
11.1

11.1

11.1
10.6

10.6

10.6

10.6

10.0

10.0

10.0

09.1*
10.0

11.7
11.7
12.2

11.7
U.7

11.7
11.7

11.7

U.7

11.7
11.1
11.1

11.1

11.1
11.1
10.6

10.6

10.6

10.6

10.0

10.6

10.0

10.0

1C.0

10.0

09.1*
09.1*
09.1*
09.1*
09.1*
09.1*

clear

clear;

clear

partly

clear

clear

clear

clear

clear

clear

partly

clear
clear

partly

clear

partly

partly

clear

partly

partly

partly

cloudy

partly

partly

partly

clear

partly

partly

p.cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

22.683
22.853

23.1*19

22.116
22.909

28.516
51.539

51.199
5O.9Wi
50.519

50.916
50.972

50.771*
51.029
51.086

51.001

5l.lii2

51.029
51.057
50.77^
51.11*2

50.972
51.907

50.689

51.086
51.312

51.281*

51.11*2
50.661

hh.U03

1*22

218

211*

227 15***

10

123

34

19



Appendix Table 1 (Continued)

January

Temperature (C«)

Air

Maximum

H*.l*
12.8

12.8

11.7
12.2

12.2

10.0

10.0

11.7
11.7
10.0

10.0

10.6

11.7
10.6

7.2

8.3
5.6

8.3
13.3
10.0

17.8

16.7
16.1

17.8

12.2

11.7

8.3
7.8

11.1

13.3

Minimum

1.1
7.8

S.6

1.1

2.2

-«.2

-2.2

-2.2
-2.2

0.0

3.3

3.3
e.2

3.3
0.0

3.3
2.2

1.1
2.2

e.2

6.7
7.2
2.2

2.2

2.2

lull
**.l*
0.6

1U
5.6

1.1

Water

Maximum

10.0

9.U
9.U
lb.o

9.1*
9.1*
8.9
8.9
8.3
8.9
8.9
8.9

B*.9
8.9

8.3
8.9
8.3
8.9
8.3
j8.9
6.9
9oU
9.U
9olt
8.9
8.9
8.9
8.9
8.3
8.9

Minimus

9.U
9.k
9.U

6.9
Q.9
6.9
8.3
6.3
8.3
8.3
6.9
§•9
fc.9
6.9
8.9
8.3
8.3
8.3
8.3
8.3
8.3
8.9
8.3
8.3
8.9
8.9
8.9
8.9
8.3
8.3
6.7

Weather

American River

flow at Hatchery

(mVaeg**) Salmon Steelhead

1

2

u
5
6

7
8

9
10

11

12

13

U*
1$
16

17
18

19
20

21

22

23
21*

25
26

27
28

29
30

31

TOTALS

Cloudy; rain

eloudy; rain

clbudy

partly oloudty

partly clou<*y

clear

clear

clear

partly cloudy

partly cloudy

fog

cloudy

cloudy

partly cloudy

cloudy

cloucjy

cloudy

cloudy; fog

partly cloutfcr;

cloudy; fog

rain

partly cloudy

clear

partly cloudy

fog

fog

fog

fog

cloudy

partly cloudy

elowfcr

fog

36.81*2

29.819
23.2U9
22.881

23.107

23.107
22.82li

22.796

23.079
22.683
22.881

22.82U
22.739
22.626

22.768

22.768

22.683
22.739
22.768

22.739
22.768

22.739
22.651*
22.683
22.65U
22.651,

22.1*56

22.513
22.1*56

22.569
22.1*00

194***

68

102

22

19 155
122

12

127

113

247 687

♦ Temperature measured to nearest whole degree P, and later converted to C.
** Flows measured in cfs, and later converted to mVsec,
*** Plus 10 silver salmon.



Appendix Table 1 (Continued)

1

2

3

h
5
6

7

8

9
10

11

12

13
11*
15
16

17
18

19
20

21

22

23
22*

25
26

27
28

Temperature (C*)
American River

flow at Hatchery

(3/) Salmon

13.3
13.3
lk.h
16.7
18.3
17.8

19.ii
15*0

16.7
16.7
18.9
20.6

16.7
21.1

2lj.b

2b. !j
21*. li
2li.li

2iul*

15.6

15.0

16.7
17.2

15.6

15.6

18.9
18.9
16.7

U.U
0.6

-1.1
0.0

2.2

1.7

3.3
7.8

iuU
U.!i
li.li
li.U
$.6

lull
5.6

6.1

5.6

6.7
5.0

$.6

6.1

5*6

6.7
1.1

-1.1

0.0

1.1
6.1

8.9
8.9
8.9
9.k
8.9
8.9
9.U

io!o
9.h

10.0

10.0

10.0

10.6

10.6

10.6

10.6

11.1
10.6

10.0

9.1|
10.6

10.6

11.1

11.1

11.1
11.1

10.0

8.3
8.3
8.3
8.3
8.3
8.3
8.9
8.9

8.9
8.9
9.1i
8.9
8.9
9.h
9.1*
9.U
9.h
10.0

10.0

10.0

10I0
9.U
10.0

10.0

10.0

10.0

10.0

partly cloudy; fog 22.230

fog 22.1*28
partly cloudy 22.598

clear 22.626
partly cloudy 22.5?8

partly cloudy 22.5U1

partly cloudy 22.683

cloudy; rain 22.938
partly cloudy 22.796

partly cloudy 22.796

clear 22.768
clear 22.739
partly cloudy 22.711

clear 22.739
partly cloudy 22.UOO

clear 15.093
clear lii.357
clear lli.017
partly cloudy lli.329

cloucfy; rain lli.131
cloucty; rain Uu386

partly cloudy 1U.527

partly cloudy,' rain lli.102
partly cloudy 1U.187

partly cloudy 1U.159

partly cloudy 1U.U70
clear H,.^

partly cloudy Hi. 386

^mperature measured to nearest whole degree F, and later converted to C.
**Flows measured in cfs, and later converted to ra3/gec.

220
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Appendix Table ] (Continued)

March

Temperature (C*)

1

2

3

k

6

7
8

9

10

11

12

13
lit
15
16

17
18

19
20

21

22

23
21*

25
26

27

26

29
30

31

Water

Maximum Minimum Maximum Minimum

15-0

17.8

17.8

20.2

20.6

21.1

21.1

23.3
18.9
16.7
20.0

17.8

17.8

16.7
18.3
13.9
15.6

18.9
20.0

22.8

23.3
25.6

18.9
16.7
19.U
2li.li
2lt.ii

2li.li

18.9
21.7
22.2

-0.6

0.0

lull
1.7
3.9
5.6

6.7
iU
1.1
0.0

7.8

2.2

0,6

'3.3

6.7
3.3
0.6

0.6

3.3
(U.it
6.7
7.2
5.6

3o3
2.2

5.6

2.8

2.2

2.2

lull

11.1

10.6

n.i

na

n.i

11.1

na
11.7
11.1

11.7

11.7

11*7
11.1
15.0
11.1

11.1

11.7

11.7
12.2

12.8

13.3
13.3
12.2

12.2

12.8

13.9

13.9
12.8

13.3
13.3
12.8

10.0

10.0

10.0

10.6

10.0

10.0

10.0

10.6
10.6

10.6

10.6

11.1

10.6

10.6

11.1

11.1

10.6

11.1

11.1

11.1

12.2

11.7
10.6

11.1

11.7

11.7
12.8

12.2

12.2

12.2

12.2

Weather

American River

flow at Hatchery

(m3/aeo»*)

clear

clear

clear

clear

clear

partly cloudy

partly cloudy

ol»uc(y

partly cloudyjrain
clear

partly cloudy

cloudy; rain

cloudy

partly cloudy

partly cloucty

rain

partly cloudy;rain

partly cloudy

clear

clear

clear

partly cloudy

cloudy; rain
cloudy; rain

clear

clear

partly cloudy

clear

partly cloudy

partly cloudy

partly cloudy

13.901*

7.060

6.796

6.372

6.570
7.080

7.080
7.080

7.080

7.080

7.080

7.221

7.221

7.080
7.080

7.080

7.080

7.363
7.221

7.221

7.221

7.221

7.221

7.221

7*221

7.221

7.221

7.221

7.221

7.221

7.221

Salmon Steelhead

♦Temperature measured to nearest whole degree F, and later converted to C.
**Flows measured in cfs, and later converted to m3/aec.



Appendix Table 1 (Continued)

Temperature (C*)

April

1

2

3

h

5
6

7
8

9

10

11

12

13
114
15
16

17
18

19
20

21

22

23

2k
25
26

27
28

29
30

Air

Maximum

23.3
22,2

26«7
27.8

28.9
31.1
25*0

23.3
20oO

25.6

27.2

31.1
27.8

28.9
32.2

30.6

28,3
28.3
29.U
30.0

30.6

31.1
32.2

32.2

26.1

28.3
27.8

27.2

30.0

29.U

Minimum

6.1

6.7
6.7
7.2

7.8

8.3

8.3
7.8

5.6

7.2

7.8

8.9
12.8

10.0

8.3
7.8

B.3
10.0

8.9
7.2

7.2

6.7
8.3

11.1

11.7
10.0

7.8

7.8

11.1

11.1

Water

Maximum

13.3

13.9
15.0

1U.U
Hull
15.0

Hub
15.0

15.6
16.1

15.6

15.6
15.6

16.7
16.1

15.6

17.2

16.7
16.1

15.6

15.0

15.6
16.1

15.0

15.0

15.6

15.6
15.6
16.1

15.6

Minimum

12.2

12.8

12.8

13.3

13.3
12.8

12.2

12.8

13.9

HuU
15.0

13.3
13.3
15.0

liuli
13.9

15.0
15.6

15.6

13.3

13.3

13.9
1U.U
U.U
13.9

13.9

13.9

13.9
15.0

13.3

Weather

partly cloudy

clear

clear

clear

clear

clear

partly cloudy

cloudy

partly cloudy

clear

partly cloudy

clear

partly cloudy

clear

clear

partly cloudy

clear

clear

clear

clear

clear

clear

partly cloudy

partly cloudy

partly cloudy

clear

clear

clear

cloudy

partly cloudy:

American River

flow at Hatchery

(mVsec**)

7.080

7.221

7.080

7.080

7.080

7.080

7.080

7.080

7.080

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.221

7.363
7.363
7.363
7.221

7.080

7.080

7.561
rain 13.876

Salmon SteeLhead

♦Temperature measured to nearest whole degree F, and later converted to C.
**Flows measured in cfs, and later converted to mVsec.
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Appendix Table 1 (Continued)

Air

Temperature (C»)

Water

Maximum Minimum Maximum Minimum Weather

American River

flow at Hatchery

(m3/sec**) iai slh

1

2

3

h
5
6

7
8

9
10

11

12

13

Hi
15
16

17
18

19
20

21

22

23
21*

25
26

27
28

29
30

31

18.9
25.P
25.0

23.9
22.2

21.7

^•^
25.6

21.1

21.1

21«1
23.3
27.8

26.1

25.6

{{
2U.U

23.9

28»3
31.7
32.2

20.0

25.0

28.3
2£*7
15.6

27.8

30.0

30.6

38.3

12.8
U.l

B«9
7.2

6.1

£.6

6#1
9.U
15.6

10.0

9.U
12.8

10.0

8.9
8.9
8.9
5.6
Hi.U
7.8

15.0
11.1

11.1

10.0

8.9
8.3

12.2

7.2

7.8

10.0

11.1

11*.)*

15,6

15.6

1U.U
15.6

lii.U

lh.h

^•°
15.0

HuU
13.3

12.8

13.9
Ui.U

Ui.l*

15.0

15.0

15.0

15.0

16.1

15.6

15O6
ll,.U

15.0

16.1

15.0
15.6

15.6

15.6

15.6

l?#8

17.8

12.2

13.9

12.8

12.8

13*3

13.3

13.3
12.8

12.2

12.8

12.8

12.8

12.8

Huh
1U.U
12.8
13.9

15.0
13.9

13,3

13.9

13.9
13.9

13.3
1U.U
lluli
15.0
17.8

1U.159
H*.159
1U.159
1U.159
Hul59
1U.159
Hi.159
H*.159
Hul59

cloudy; rain

clear

cloudy

partly cloudy

partly cloudy; rain

partly cloudy; rain

partly cloudy; rain

partly cloudy; rain

rain

cloudy; rain

cloudy; rain

partly cloudy Hul59

partly cloudy H*.l59

partly cloudy Hi.159

partly cloudy Hi.159

partly cloudy Hi.159

partly cloudy H*.l59
cloudy; rain Hi.159

partly cloudy Hi.l59

clear Hi.159
partly cloudy

cloudy; rain

cloudy Hi.159

clear Hj.l59
partly cloudy Hi.159

cloudy H*.l59

clear Hi.159
clear Hi.159

clear Hi. 159
partly cloudy Ii*.l59

clear H*.l59

I

^Temperature measured to nearest whole degree F, and later converted to C.
**Flows measured in cfs, and later converted to m3/sec.



Appendix Table 1 (Continued)

Temperature (

June

Air Water

American River

flow at Hatchery

3)Maximum Minimum Maximum Minimum Weather Salmon Steelhead

1

2

3

h
5
6

7

8

9
10

11

12

13

lU
15
16

17
18

19
20

21

22

23
21

25
26

27

28

29
30

3u
3U.U
37.2

37.8

1*2.2

Ul.l
Ul.7
37.8

26.7

28.3

31.1
32.2
30,6

31.1

3U.U
35.6
27.8

28.9
33.3
35.0

39.li
U2.2

U1.1
U6.7
h2.2

Uo.o

38.9
ia.i
37.8

39Ji

1U.I?

3JU.U
1U.L1
Hub
16.7
21.1

21.1

17.8

Hub
lli.li
11.1

11.7
12.8

13.9
12.2

13.3
12.8

11.7

13.3

13.3

21.7

21.1

17.8

20.0

20.6

19.li
17.8

20.6

17.2

17.8

16.1

17. B
16.7
17.2

16.7
17.2

16.7
16.7
15.0

15.6
16.1

16.1

16.1

16.7
16.1

15.6
16.1

16.1

16.1

17.2

18.3
17.2

17.8

18.3
18.3
18.3
18.3
18.9
18.9
18.9

15.0

15.6

15.6

15.6

15.0

15.6
15.6

1U.U
1U.U
1UJ1
13.9

1U.U
15.0
15.0

15.0

15.0

15.0

15.0

15.0
16.1

16.7
16.1

16.7

17.2

16.1

17.2

17.2

17.2

17.8

clear

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

partly

clear

clear

clear

clear

partly

clear

clear

clear

clear

clear

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

cloudy

16.396
32.169
31.801

31.518
31.660

31.U33
32.113
32.028

32.169
31.688

31.688

31.5U6

31.631
31.5U6
31.688

31.688

31.716
31.688

31.660

31.660

31.829
31.886

31.829
31.886

31.801

31.1i33
31.178

31.688

31.7l0i
31.688

to

O

^Temperature measured to nearest whole degree F, and later converted to C#

***Flows measured in cfs, and later converted to m^/sec.
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Appendix Table 2

Fork Lengths (nearest cm) of Marked King Salmon Recovered at
Nimbus Hatchery During the 1976-77 Season

FL(cm) Ad

Male Female

25
hh

U5
U6

U7
U8

ii9
50

51
52

53
5U
55
56

57
58

59
60
61

62

63
6U

65
66

67
68

69
70

71

72

73

7U
75
76

77
78

79
80

81

82

83
8U

85
86

87
88

89
90

91

92

95
Total by Sexes

1

2

6

h
2

h
h
3

1

3

2

2

1

1

2

6

1

1

2

1

2

1

5
1

l

1

l

1

2

1

2

1

1

1

1

1

1

1

1

2

77

1

1

2

1

1

1

2

2

2

3

3
3

3

5
7

5
3

2

1

1

2

1

1

1

1

1

2

1

1

60

Total Sexes Combined 137



Appendix Table 3

Marked Steelhead Recoveries, Nimbus Hatchery, 1976-77

Brood Number

Mark year recovered Area released

Average

size (g) Date(s)

Number

released Origin

Ad

LV

LV-RV

LV-LP

RV

T p
tut

RP

1973

1973 -

1974

1975 -

1973 -

1974

1975 -

?

1973 -

1974

1975 -

1973 ^

1974 -

?

1

> 68
)

\

> 94
)

1

y 107

)" 81

1

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

Sacramento

River-Brannon

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

River-Garcia

Is.

Bend

Bend

Bend

Bend

Bend

Bend

Bend

Bend

Bend

Bend

Bend

?

99

70

84

86

81-91

86-91

80

63

63-76

50-103

94

Oct. '74,

Feb. '75

March 1974

March 1975

March 1976

March 1974

March 1975

Feb.-Mar. 1976

January 1974

January 1975

January 1976

February 1974

March 1975

42,160

45,820

45,370

46,980

49,062

46,640

47,985

50,017

45,070

49,260

104,598

29,923

Mokelumne River

Fish Installation

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

Nimbus Hatchery

to
JO

J
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Appendix Table 4

Fork Lengths (nearest cm) of Marked Steelhead Recovered at

Nimbus Hatchery During the 1976-77 Season

FL(cm)

a9
50

51
52

53
5a

55
56

57
58

59
60

61

62

63
6a

66

68

69
70

71

72

73

7a

75
76

77
78

79
80

81

82

83
sa
85
86

87
93

Totals by

Sexes

»\ Totals

Sexes

Combined

]

Male

i

1

1

3

a
3

a

5
2

5
2

a

2

a

1

2

1

1

a5

jP

Female

1

1

3

1

a
2

3

5
7

a
2

1

2

36

81

Male

1

1

3

1

5
a
2

3

1

1

1

1

2

27

LV

Female

1

1

1

3

5
5
6

a
a
a
1

2

a

ai

68

LV-RV

Male

1

2

1

1

1

2

10

2

6

2

6

a
a
2

1

2

1

1

2

52

Female

2

2

3
a

3

7

7

7

5

2

a2

9a

Male

1

1

2

3
1

1

3
2

6

a
3

a
1

3
1

3
1

2

1

1

aa

RV

i Female

2

1

1

1

a
a
2

6

10

10

10

3

3

2

1

1

1

1

63

107

Ad

72 F

RP

70 F

LP-LV

50 M


