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SUMVARY

The Departnent of Fish and Gane assisted in an interagency study on Caspar
Creek, a small coastal streamin Mendocino County. This study included the
effects of logging on the streamand its popul ation of silver sal non
(Oncor hynchus ki sutch) and steel head trout (Sal o gairdnerii).

Caspar Creek has two forks of simlar size, one of which was to be | ogged,
the other left unlogged as a control. The main stem had al ready been badly
silted as a result of |ogging.

Upst r eam downstream counting weirs were built on each of the two forks of
Caspar Creek. Before the experinment started, adult fish had been counted for
one season in the fishway at a millpond dam near the nouth of the stream This
dam was renoved by the owner and a counting weir was built by the Departnent on
the main stem of Caspar Creek about 12 miles fromthe ocean. This structure was
compl eted i n Novenber 1964, but badly danaged by the record fl oods of Decenber
1964 soon after the 1964-65 upstream m gration began

Habi tat was surveyed in both forks and in the main stem of Caspar Creek. It
devel oped that nmost of the spawning and nursery area was in the |ower part of
the stream and that the nunber of spawners and resulting young above the
counting weirs on the two forks were primarily dependent on the flows avail abl e
to the upstreammgrating adults. As a result, the prinmary objective of the
study coul d not be reached.

Collateral information is presented on both silver sal nbn and steel head,

i ncludi ng behavior of adults and young, counts, length frequencies, |length
wei ght relationship and | ength fecundity rel ati onship. Sone of the data
presented are from ot her nearby streans.

It is recomrended that in any future experinment of this nature, two separate
streans, each tributary to the ocean, should be used instead of two forks of a
single stream Each stream should be considerably larger than the individua
forks of Caspar Creek.

1/ Marine Resources Branch Administrative Report No. 67-4
This work was performed as part of Dingell-Johnson Project California F-10-R
"Coastal Sal non and Steel head Study", supported by Federal Aid to Fish
Rest orati on Funds.

2/ Now wi th Water Projects Branch, Contract Services Section
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| NTRCDUCTI ON

In 1961, the Departnment was invited to assist in a cooperative study of the
effects of logging on streanflow, sedinentation, fish life; and fish habitat
in Caspar Creek®. Participating agencies were the California Division of
Forestry and the U S. Forest Service (Pacific Southwest Forest and Range
Experiment Station). These agenci es proposed to establish experinmenta

wat ersheds in the North and South forks of Caspar Creek. "The South Fork is to
be carefully | ogged using the best know edge of side slope and stream bank
protection avail abl e through research and experience; the North Fork is to be
| eft unl ogged as a control."

Qur assignnent was: (1) To neasure changes in anadronous fish production

t hrough anal ysis of counts of upstream and downstream m grants. Counts were to
be nmade at the streans' nouth and at the downstream boundary of each of the
two experimental watersheds (study areas) where flowgaging weirs with fish
passage structures were to be constructed by the California Division of
Forestry. (2) To survey existing habitat in the stream and observe changes
that occurred as the study progressed.

Study plans were incorporated into D-J Project F-10-R s Plans, Specifications,
and Estinmates in 1963-64.

DESCRI PTI ON OF CASPAR CREEK

Caspar Creek, Mendocino County, California, originates in Townships 17, and 18
North, Range 17 West, Mount Diabl o Meridian, at an approxi mate el evati on of
1,000 feet. It drops rapidly to an elevation of 300 feet, |levels off, and

sl opes gradually for about 6 mles to the Pacific Ocean (Figure 1).

The drai nage basin, in California's Lower Conifer Zone, is approximtely 5,000
acres and nost of it is tinbered with second growh trees 65 to 80 years ol d.
Most of the watershed is in the Jackson State Forest.

Study areas (Figure 1), in the headwaters sections of the two nain forks, are
about 1,000 acres each and support dense stands of Douglas-fir and redwoods.

That part of the drainage within the State Forest below the study areas has
been and is being | ogged by nethods ranging fromclear-cut to limted tree
sel ection. A system of roadways is partially constructed.

Stream Fl ows

Both forks of the creek becone intermittent in the study areas. Flow bel ow the
fork, however, is continuous and no gravel bar forns during summer nonths to
bl ock the nmouth of the stream Highly variable flows typify this creek. Low
flows at the flow gaging weirs (Pacific Southwest Forest and Range Experi nent
Station, 1963-64 Progress Report) have been 0.11 cfs in the South Fork and
0.06 cfs in the North Fork; maxi mumrecorded fl ows (personal conmuni cation
fromDivision of Forestry) occurred in January 1966 when 288 cfs was recorded
in the South Fork and 305 cfs in the North Fork. Maximum flow at the nmouth of
the creek, at this tine, was estimated to be in excess of 1,000 cfs. Flood

fl ows peak and drop off very rapidly in this drainage.

3/ Enpl oyees of the California Departnment of Water Resources, University of
California and U. S. Geol ogical Survey al so assisted in an advisory
capacity.
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Precipitation

Most precipitation occurs in the late fall, winter, and early spring nonths.
Rai nfall records are available at the Pacific Southwest Forest and Range
Experiment Station in Berkeley.

Suspended Sedi ment and Bedl oad

Records of suspended sedi nent and bedl oad novenent have not been publi shed;
they also are available at the Pacific Southwest Forest and Range Experi nment
Station.

WAt er Tenper at ures

The Departnent nmintai ned recording thernographs at each flow gagi ng station
fromMarch 6, 1963, through Decenber 16, 1964 (Table 1). The naxi num wat er
tenperature recorded at the North Fork was 64.5°. during August 19-25, 1964;
maxi num at the South Fork was 58.0°F. during Septenber 10-17, 1963. M ni mum
tenperature recorded at the North Fork was 38.5°F. during March 13-19, 1963,
and February 12-19, 1964; mninmum at the South Fork was 36.0°F. during
Novenber 18-24, 1964. These tenperatures are generally described as suitable
for sal noni ds.

Fi sh Popul ati on

Silver sal mon (Oncor hynchus ki sutch) and steel head rai nbow trout (Sal np
gairdnerii) are the anadronous sal nonids that inhabit Caspar Creek. At |east
one scul pin (Cottus sp.)and the three-spined stickleback (CGasterosteus

acul eatus) are conmon. Sone of the trout in the upper part of the creek are
probably resident rather than mgratory.

HABI TAT SURVEY
Nur sery Area

Juvenil e silver salnmon and steel head were found from about one nile above each
flow gaging weir to the ocean. The primary nursery area of Caspar Creek is

bel ow both the test and control areas (Figure 2). It was found that fish in
the study areas are but fringe elenents of a single popul ati on whose use of
these areas is controlled by variables unrelated to | ogging. Living space is a
critical factor; flows in the study areas becone intermttent during sumer
nont hs.

The main nursery area begins about one-half mile below the forks and extends
alnost to the ocean. Over one nile of this area was below the site of the | ower
counting structure. The quality of this area has been adversely affected by
sedi ments, debris, and rubble left by past |ogging operations and | and uses.
Many side channels of the creek contain debris deposits several feet deep
Current | ogging operations may further reduce the quality of the nursery area
and thereby lower the production and survival of ocean mgrants even nore.

Heavy storms such as those of Decenber 1964 and January 1966 may be very

i mportant to rapid recovery. About two feet of debris deposits were eroded
fromthe stream channel just below the North Fork weir by each of these
storms.
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Popul ation Density

Fish in the nursery areas were found to be in poor condition by |ate sunmer,
i ndi cating that under present conditions, Caspar Creek produces near its
capacity of yearling fish

To obtain a nmeasure of popul ation density, a sanple was taken August 6, 1964, by
draining a section of the creek about three-quarters of a mle below the forks.
The sanpl e consisted of 59 silver salnon 1.7 to 3.5 inches F. L. (fork-Iength)
that wei ghed 4.5 ounces; 25 steelhead 1.4 to 8.0 inches F. L. that weighed 9.0
ounces (5 weighed 8 ounces), and 13 cottids 3.2 to 6.5 inches F. L. that weighed
9.0 ounces. The standing crop of sal nobnids was 0.22 ounces per square yard (7.63
grams per square neter); the standing crop of cottids was 0.15 ounces per square
yard (5.08 grans per square neter).

Expressed in the three-di mensional aspect of their environnent, the standing
crops were as foll ows:

Sal noni ds: 0. 338 ounces/cu.yd. (12.51 grans/cu. neter)
Cottids: 0. 225 ounces/cu.yd. ( 8.24 grans/cu. neter)

Stickl ebacks in the sanple were not counted or wei ghed.
Spawni ng Area

Approximately six linear miles of Caspar Creek are utilized by spawning silver
sal non and steel head (Figure 2). The area begins about two and one-half niles
fromthe ocean and ends about one mle above each fl ow gaging weir. The best
spawni ng area begins two and one-half nmles fromthe ocean and extends into the
North Fork to a point about one-half nmle below the weir.

ANADROMOUS FI SH PRODUCTI ON

Anadr onous fish production nay be defined as the nunber of juvenile ocean
m grants produced by a streamwhich are of the age; size, and condition
necessary for ocean survival.

Previ ous studies conducted on coastal streams in California and other states
(Shapoval ov and Taft, 1954; Salo and Bayliff, 1958) have shown that nost
juvenile silver salnon nigrate to the sea at one year of age and that the
mgration is confined to a relatively short period of time (2-3 nonths).

I nvesti gati ons have al so shown that the seaward migration behavior of steel head
is sonewhat nore conplicated. Steelhead migrate at all ages up to and incl uding
four years, and during all nonths of the year, if there is enough water to
permt it.

This information-indicated that the nmeasurenent of steel head producti on woul d
require a nuch nore conplex analysis than that required for silver sal nobn. As

t he study began, plans were devel oped to determnine a production index based on
counts of adult silver salnon entering Caspar Creek and the study areas, and of
yearling silver salnmon. nigrating out of the study areas. However, as the

i nvestigation progressed and nunerous observations were nmade of
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juvenile fish in the test and control areas, it becane apparent that the
downstream m gratory behavi or of juvenile silver salnmon fromthe upper
reaches of the strewn was significantly different from expected behavior in
downstream areas, and that the enuneration of nmigrant yearlings within the
stream woul d not provide an accurate neasurenent of those that actually nove
into salt water. This behavior and some of the factors influencing it are

di scussed in a foll owing section.

Counting Structures and Fish Counts

Fi sh passage structures at the downstream boundaries of the test and contro
areas consisted of fish |adders and control danms designed to provide adult
fish access over the flow neasuring weirs which were installed at these sites.
The | adders and control structures were incorporated in the design plans and
specifications for the weirs, and were constructed, as were the weirs, by
State Division of Forestry personnel. Construction began in the spring of 1962
(Table 2). The South Fork facility was conpleted in Novenmber 1962, but only
the weir was conpleted in the North Fork at this time. The | adder and contro
dam was not conpleted until August 1963. Upstream (adult) and downstream
(juvenile) traps at these sites were constructed and tested by project

per sonnel

Upstreamtraps were of the V-type and were installed in the | ower end of one
pool of the | adder. Upstream passage was bl ocked by a grizzly placed at the
upper end of the pool (Figure 3). Trapped fish were systematically renoved,
counted, and pl aced above the grizzly to continue their mgration upstream
These traps were relatively trouble free and functioned effectively. Table 2
shows counts obtained during the study peri od.

Downstreamtraps tested at the study areas were of the inclined plane type and
were installed on the control structures. Upper ends were attached to the
spillway; |ower ends were braced to the apron (Figure 3). Trapped fish were
piped to live cars placed at the edge of the stream channel. Downstream
mgrating fish were bl ocked fromusing the |adder during these tests.

Several serious problems were encountered with the downstreamtraps. Although
they were nodified and i nproved extensively after the initial installations,
construction of screens of sufficient size and strength to wi thstand high

fl ows proved to be beyond the engineering and fiscal resources of the project.
In addition, considerable difficulty was experienced with I eaks in the contro
dams. Fl ow through and beneath these structures could not be stopped

compl etely, and the traps were inoperative during periods of |ow flow.

Essentially all of the flow was screened and all out-mgrants were trapped
during a three and one-half nonth period (March 13 through July 1, 1964).

In the South Fork, 613 silver salnmon and 79 steel head were capt ured.

In the North Fork, only 44 silver salnon and 17 steel head were captured during
this period. The small nunber can be attributed to mininal egg deposition in
the control area during the 1962-63 spawni ng season. The fish passage
structure was not conpleted in tinme for the spawning run, and the fl ow gagi ng
weir functioned as a partial barrier to upstreammgration.
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Upstream migrant counts at the nouth of Caspar Creek were obtained during the
1960- 61 season at a fish |l adder constructed on a m |l pond dam | ocated on
private property approxinmately 100 yards upstreamfromthe ocean (Table 2).
This dam and fish | adder were renoved by the | andowner in 1961, naking further
counts inmpossible. Attenpts to secure a "land use" agreenent which would all ow
us to rebuild and operate a structure at this |ocation were unsuccessful. An
alternate site was selected on State Forest |and approxi mately one and one- hal f
m | es upstream Construction of facilities at this site began in July 1964 and
was conpl eted in Novenber 1964. A V-type upstreamtrap was installed by project
personnel . The structure was severely damaged by extrenely high flows that
occurred during a record flood in Decenber 1964, soon after the 1964-65 run
began; only partial counts were obtai ned.

COLLATERAL | NFORVATI ON

The data, observations and information included in this section are primarily
of a collateral or supplenentary nature. Sone of this material is introduced in
support of results and conclusions presented in this report; the renainder was
conpi | ed and processed during the course of the study in preparation for future
needs of the investigation

Adult Mgrants 4/
Behavi or

Adult silver salnon and steel head enter Caspar Creek from Novenber through
April; spawning takes place during this period. Their entry is directly
related to streamflow. The runs start when fall rains have rai sed water

| evel s high enough for transport. As a general rule, the steel head runs
begins a few days to several weeks later than the silver sal non run and
continues later in the season

The entry of spawning fish into either the test or control areas appeared to be
nore closely related to the physical state of the streamrather than to the
size of, the creek's total spawning popul ation. For exanple, one day during the
| 963- 64 season, nore than 100 silver salnon (both Ilive and dead) were counted
in the areas above the fork of the creek, but only 33 were trapped at the South
Fork and eight at the North Fork during the entire spawning period. During this
season, light rainstorns were foll owed by cold weather and the fish did not
have the sustained transport flows necessary for their ascension into the study
areas. In addition, these fish tend to "hole up" when streamflows are | ow and
cold -- migration and spawni ng are del ayed even when fl ows that appear adequate
are present.

Trappi ng and handling of fish produces unexpl ai ned behavior patterns. Robert W

Phillips, Oregon State Gane Conmmi ssion (personal comunication), working in a
smal | tributary of the Al sea River, found that trapped silver sal non rejected
the stream above the trap -- adults trapped and pl aced above the trap soon

returned downstream However, when the trap was renoved, fish entered and
utilized the area above the trap site. Sinilar behavior was observed at the
Puddi ng Creek Counting Station, near Fort Bragg, California. Silvers entered

4/ The term'Adult Mgrants", as it appears in this report, includes grilse.
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the trap but dropped downstream before they could be renoved. These fish did not
re-enter the trap for periods ranging froma few days to several weeks even

t hough fl ows were adequate. Such behavi or was not observed in Caspar Creek, but
if there were a rejection reaction to the traps, any neasure of fish production
woul d be bi ased.

Wei ght-Lengt h Rel ati onship (1960-61 Data)

During the 1960-61 spawni ng season in Caspar Creek, weight-length data were
collected from 115 silver sal non and 66 steel head before this study was
initiated. Fish were measured to the nearest one-tenth inch (fork-1length) and
wei ghed to the nearest ounce. Silver salnon in the sanple ranged in |l ength from
12.5 to 31.5 inches and in weight fromone pound to 15 pounds 4 ounces.

St eel head ranged from15.6 to 31.2 inches and from one pound 18 ounces to 12
pounds 6 ounces. These data were used to produce weight-length curves and tables
and | engt h-frequency hi stograms four each speci es.

Curves were plotted over scattergranms of individual weight-length pairs fromthe
sanple (Figures 4 and 5). The equation for the silver sal non curve is:

W 3.82817 x 1074 L304998 (109 W= -3.41758 + 3.04908 Log L),

and for the steel head curve:

W= 4.15598 x 10°% L% 99190 (109 W= -3.38138 + 2.99100 Log L).

Tables 3 and 4 give cal cul ated weights for lengths from12.0 inches to 31.9
inches at one-tenth inch intervals.

The 1960--61 run contained 322 silver sal non and 92 steel head. A graphic
representation of calculated |l ength-frequencies is presented in Figure 6. The
silver salnon histogramis characteristically bi-nodal. The |eft-hand node is
predom nantly gril se.

Silver Sal nbn Lengt h-Fecundity Rel ati onship

To obtain an estinate of potential egg deposition in Caspar Creek, ovaries were
collected in 1964-65 from 25 fish in the Noyo River, a neighboring stream Fish
were nmeasured (fork-length) to the nearest one-tenth inch; eggs were counted by
the volunetric method. The fish ranged in length from23.4 to 30.8 inches. Egg

counts ranged from1,946 to 4,248 eggs.

A regression curve of the formN = aL" (where N equals nunber of eggs and L
equal s fork-length) was fitted to the data. The curve is plotted on a
scattergram of the 25 coordinate pairs fromthe sanple (Figure 7). The equation
is:

N = .51989 L%°1166 (109 N = -.28409 + 2.61166 Log L)

Table 5 gives the cal cul ated nunmber of eggs for lengths at one-tenth inch
intervals from22.0 inches to 31.9 inches.
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Juvenile Mgrants
Behavi or

The downstream novenent of juvenile silver sal non from upstream areas takes
place in two and possibly three phases in Caspar Creek. First, there is a
predom nantly downstream di spl acenent of fry begi nning soon after their
energence and continuing well into sumrer. These young fish, along with ol der
residents, populate the streamall the way to the ocean by m d-sunmmer. After
studying this behavior in other coastal streans, Chapnman (1961) and ot hers
have concl uded that these fish nove downstreamonly until a suitable niche is
found. Whether or not an unoccupi ed niche can be found depends upon the
intensity and success of spawning in the stream During sone years, many fish
may be di splaced into the ocean before they have reached the stage of maturity
necessary for ocean survival

Second, is the regular spring-sumer migration of age-one fish. There is no
evidence to establish whether or not all of these fish enter the ocean. It is
probabl e that the smaller fish in this mgration remain in | ower sections of
the stream for an additional year. Qbservations and |limted scale analysis

i ndi cated that many juvenile silver salnon in Caspar Creek do not becone ocean
mgrants until age two.

Al t hough not concl usive, sone observations indicate there nay be a third
mgration in the fall of age 0, age one and ol der fish

The downstream mi gration pattern of steel head fromthese upstream areas was
not determ ned; However, it is likely that it is nore variable than that of
silver sal non. Shapoval ov and Taft (op. cit.) in their study of silver sal non
and steel head in Waddel|l Creek, California, noted that "young steel head

exhi bit rmuch greater variation in individual behavior than do the juvenile
silver salnmon." This was particularly evident in their mgratory behavior.

During the period March 13 - July 1, 1964, all out-migrants fromthe study
areas were trapped, neasured and counted (Tables 6,7,8, and 9); downstream
m gration peaked in early May (Figure 8). This agrees with the findings of
Shapoval ov and Taft (op. cit.), Salo and Bayliff (op. cit.), and others.

Lengt h Frequency

The fork-length of each downstream m grant trapped was neasured to the nearest
one-tenth inch. Hi stograms were prepared for South Fork silver sal mon and
steel head (Figure 9). South Fork silvers ranged in length from1.4 to 5.4

i nches and averaged 3.3 inches; steel head ranged from2.8 to 8.0 inches and
averaged 4.5 inches.

Lengt h-Ti me Rel ati onship

An increase in length of yearling or older silver salnmon with tine of
downstream m gration was noted in the South Fork. Daily average | engths were
calculated and a regression line was fitted to these data (Figure 10). The line
i ndi cates an average increase in |length of one inch during the 95-day peri od,

or approximately one-third inch per nonth. Since this analysis is based on only
one season's data, it is very possible that the "apparent growth" is anonal ous.
O her workers, with data collected over a series of years, have noted the
opposite tend; i.e., a decrease in size with tinme of mgration; however,
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these data were collected in downstream areas and nmay be influenced by different
vari abl es.

Silver Sal non Production Estinate

Shapoval ov and Taft (op. cit.) estimated that marine survival for Waddel | Creek
silvers was 4.95 percent, and Salo and Bayliff (op. cit.) calculated an average
mari ne survival for Mnter Creek silvers 3.99 percent. If we assune the 1960-61
silver sal non escapenent figure is average for Caspar Creek and that a marine
survival, rate of 4.5 percent (an average of those previously cited) applied,

t he stream woul d produce about 7200 ocean m grants.

CONCLUSI ONS

1. Nursery habitat in the test and control areas is nmarginal. Living space
becomes a critical factor during sumer nonths as streamflow in The areas
decreases and becones intermttent.

2. Measurenent of anadronous fish production, one of the primary objectives of
this study, was not achi eved. Munting technol ogical problens encountered
after the programwas well underway made it inpossible to bring this phase
of the investigation to a successful concl usion

3. It is extrenmely difficult to assign "production value" to a sub-yearling
fish which mgrates out of a study area and into a downstream nursery area
where it joins a large nunber of fish of the sane age fromthe nmain stream
and loses its "study area" identity. Once this has happened one of three
events can take place: (1) The fish may be reared to ocean nigrati on age and
size and be counted through the |ower structure as a unit of stream
production. In this case, a fraction of this unit is assignable to "study
area production", -- but which study area, and what fraction? (2) The fish
may not survive to migrate to the sea (this nay be the result of the |ogging
and road building that is taking place in the downstream areas, or natura
nortality). (3) The fish may be di splaced into the ocean (through the | ower
counting structure) at an age or size that precludes ocean survival. In this
case it cannot be counted as a unit of production

4. Fish passage and trapping structures nust be substantially |arger and
stronger than those tested if they are to withstand fl ows of the nmgnitude
encountered during this study.

5. The selection of two adjacent streans about the size of Caspar Creek would
provi de a nuch better base fromwhich to devel op a conparative study of this
type. Only a single upstreanm downstream counting facility at the ocean woul d
be required on each stream Downstream ni grants passing through this
facility would then be true ocean mgrants, and each nmigrant of the age,
size and condition necessary for ocean survival could be counted as a unit
of producti on.
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TABLE 1
Caspar Creek Water Temperatures in °r.
1 1963
Week North Fork South Fork
beginning Maximum Minimum Maximum Minimum
Mar. 6 48.0 40,5 42.5 39.5
13 46.0% 38.5% 42,5 38.0
20 47,0% 41,0% 44,5 40.5
27 *k F% 46.0% 40.5%
April 3 48.0 44,0 47,0 42,5
10 48,0 44.5 47.0 42.5
17 49.0 42,5 46.0 : 41.0
24 51.0% 43,0% 47.5 42.0
May 1 49,5% 45,0% 49,0% 45,0%
8 51.0 43.5 49,5 43.5
15 55.0 47.0 51.0 46.5
22 55.0 - 48.5 49,5 47.0
29 A 55.0 49.0 50.5% 48,0%
dJune 5 56.0 48.5 _ 51.0 48.0
12 57.5 51.5 53.0 49.0
19 57.0 49,5 51.5 48.5
26 57.0 50.5 51.0 48.5
July 3 59.5 50.5 54,0 49.0
10 , 60.5 53.5 - 54.5 51.5
17 61.0% 53.0% 54,5 - 81.0
24 62.0% 54,5% 55.0 50.5
31 99.5 58.5 53.5 50.5
Aug, 7 59.5 54,0 54.5 51.0
14** : .
91 %%
2g8%%
Sept. 4%*
11 166.0 55.0 58.0% 52.5%
18 60,5% 55.0% 55.0% 51.5%
25 61.0% 55,0% 54,5% 51.5%
Oct. 2 159.0 54,5 52.5 50.5
o ‘
16 55.0% 50.5% 52,0% 50,0%
23 52.0 46.0 49,5 43.5
30%* :
Nov. 6 ww R 47,0% 45,5%
13 51.5% 46,0% *% *%
20 50.0 44,5 47.5 42.0
27 48,0 44,0 , 46.0 42.0
Dec. 4 47,5% 41,5% 45,0% 39.0%
11 44 ,5% 39.0% % %
18 46.5 41.0 . 41.5 38.5
25**

* Record incompléte for the week.
#%* No record for the week.
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TABLE 1 (continued)

Casper Creek Water Temperatures in °F.

1964
Week North Fork ‘ South Fork
beginning Maximum ~ Minimum Maximim Minimum
Jan, 1 = wE T ~ 48.0% 42.0%
8 - 46.0% 41,0% 42,5% 39,0%
15 47.5 41,5 46.0 38.5
22 47,5% 44.,0% 45,5 42,0
29 el wede ' 45,0 41.0
Feb. & 45.5%  40.0% ‘ 42.5 37.5
12 43.0% 38,5% 40,0 38,0
19 45,0 39.0 40,5 38,5
26 43,0 39.0 40,0 38.5
Mar. 4 43, 0% 39,0% 40.5% 39,5%
11 46.0% 40.,0% . 42.0 40.0
18 47.5 39.5 43,5 40,0
25 46.5 39.5 43,5 39.0
April 1 44,0% 40,5% 44,0% 41,0%
' 8 50.5 42.5 45.5 42.5
15 49.0 43.0 45, 0% 43,0%
22 49.0 41.5 47,0 42.0
29 49,0% 43,5% 45.0 42,5
May 6 50,5 43.0 47.0 42,5
113 . 53,0% 45,0% 48,5 45.0
20 53.5 47.5 49,0 47.5
27 55.0% 49.0% 51.0 48,0
June 3 53,5% 50,0% 51.5 50.0
10 56,5% 51,0% 53,5% 50.5%
17 61.0 51.5 55.0 50,5
24** 59.5 53,0 V "53.5 50,5
July L
8**
l 5**
22 63.0 56,5 . 56,0 53,0
29** " 63.0% 56.5% 57.0 53.5
Aug. 5 '
12**
19 64,5 58,5 56.5 54,0
26 61.0% 55,0% 55.5 51.5
Sept. 2** = M) ‘ 53.0 50.5
9
16 62.0 55.0 53.5 50.5
23 62.0 54.0 54,0 50.5
30 ( 59.0 54,5 53,0 50.5
Oct. 7 58.5% 53.5% 54,0 51.0
14 57,5% 53,5% , 53,5 47.0
21 63, 0%%% 60, 5%%% : 48,5% 47.0%
28 62.0 58.5 50.0 48.0
Nov. 4 60.0% 57,5% 48,5 46.0
11 59.0 ~48.5 ‘ ‘ 47,0 37.0
18 54,0 48.5 41.0 36.0
25 wk w% 50,0 41,0
Dec. 2 59,5 53.0 49,5 41.5
9 57.5% 52,5% 45.5 41.0

— % Record incomplete for the week.
**  No record for the week.
**% Pen cleaned - was temperature setting changed?
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TABLE 2
Upstream and Downstream Counts of Silver Salmon and Steclhead in Caspar Crecek, Mendocino County
1960 ~ 1964
Adult Counts Juvenile Counts
Lower South | North| South | North Comments
Year Month| stream | Fork Fork Fork Fork
SS SH | SS SH | SS SH| 85 SH | SS SH
1960 10
11
12
1961 T 1325 99 ———~Count made at private dam near ocean.
2
3
4
5
6
7 Private dam removed by owner.
8
9
10
11
12
1962 1
2
3
P} ———Construction of flow-gaging weirs
3 and ladders started on North and
3 South forks.
® 7
8
9
T0 ———Both weirs and South Fork ladder
11 completed; upstream trap installed
13 in South Fork.
1963 % 111 22 TT—Weir blocked upstream migration in
3 North Fork.
4
S
o Fish counting structure started on
; main stem of Caspar Creek.
° g T~North Fork ladder completed.
ig TT—Upstream trap installed in North
15 FPork.
1964 1 33 15 8 10
2
3
4
5 €3 79 | 44 17 |——~Counts are complete for the period
3 April 13 - July 1.
7
8
9
10
11 ———Counting structure on main stem
12 [186 0 [ 11 0 0 0 completed.
1965 % \\\\\‘Counting structure on main stem

badly damaged by floods. Counts
are incomplete.
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TABLE 3
Silver Salmon Weight-Length Relationship, Caspar Creek, 1960-61

Length Weight Length Weight Length Weight Length Weight
12.0 0.75 17.0 2.16 22.0 4.74 27.0 8.85
12.1 0.77 17.1 2,20 22.1 4.80 . 27.1 8.95
12.2 0.78 17.2 2.24 22,2 4.87 27.2 9.05
12.3 0.80 17.3 2.28 22.3 4,94 27.3 9.15
12.4 0.82 17.4 2.32 22.4 5.01 27.4 9.25
12.5 0.85 17.5 2.36 22.5 5,07 27.5 9.36
12.6 0.87 17.6 2.40 22.6 5.14 27.6 9.46
12.7 0.89 17.7 2.44 22.7 5.21 27.7 9.56
12.8 0.91 17.8 2.48 22.8 5.28 27.8 9.67
12.9 0.93 17.9 2.53 22.9 5.35 27.9 9.78
13.0 0.95 18.0 2.57 23.0 5.43 28,0 9.88
13.1 0.98 . 18.1 2.61 23.1 5.50 28.1 9.99
13.2 1.00 18.2 2.66 23.2 5.57 T 28,2 10.10
18.3 1.02 18.3 2.70 23.3 5,64 28,3 10.21
18.4 1.04 18.4 - 2.75 23,4 5.72 28.4 10.32
13.5 1.07 18.5 2.79 23.5 5.79 28.5 10.43
13.6 1.09 18.6 2.84 23.6 5.87 28.6 10.54
13.7 1.12 18.7 2.89 23,7 5,94 28,7 10.66
13.8 1.14 18.8 2.93 23.8 6.02 28.8 10.77
13.9 1.17 18.9 2.98 23.9 6.10 28.9 10.88
14.0 1.19 19.0 3.03 24.0 6.18 " 29,0 11.00
14.1 1.22 19.1 3.08 24,1 6.26 29,1 11.12
14.2 1.25 19.2 3.13 24,2 6.34 29,2 11.23
14.3 1.27 19.3 3.18 24.3 6.42 29,3 11.35
14.4 1.30 19.4 3.23 24.4 6.50 29.4 11.47
14.5 1.33 19.5 3.28" 24.5 6.58 29,5 11.59
14.6 1.36 19.6 3.33 24,6 6.66 29,6 11.71
14.7 1.39 19.7 3.38 24,7 6.74 29.7 11.83

" 14.8 1.41 19.8 3.44 24,8 6.83 29,8 11.95
14.9 1.44 19.9 3.49 24,9 6.91 29,9 12.07
15.0 1.47 20.0 3.54 25.0 7.00 30.0 12.20
15.1 1.50 20.1 3.60 25.1 7.08 30.1 12.32
15.2 1.53 20.2 3.65 25,2 7.17 30.2 12.45
15.3 1.57 20.3 3.71 25,3 7.26 30.3 12.57
15.4 1.60 20.4 3.76 25.4 7.34 30.4 12.70
15.5 1.63 20.5 3.82 25.5 7.43 30.5 12.83
15.6 1.66 20,6 3.88 25.6 7.52 30.6  12.96
15.7 1.69 20.7 3.93 25,7 7.61 30.7 13.09
15.8 1.73 20.8 3.99 25.8 " 7.70 30,8 13.22
15.9 1.76 20.9 4.05 25.9 7.79 30.9 13.35
16.0 1.79 21.0 4,11 26.0 7.88 31.0 13.48
16.1 1.83 21,1 4.17 26.1 7.98 31.1 13.61
16.2 1.86 21.2 4.23 26.2 8.07 31.2 13.75
16.3 1.90 21.3 4,29 26.3 8.17 31.3 13.88
16.4 1.93 21.4 4,85 26.4 8.26 31.4 14,02
16.5 1.97 . 21.5 4.42 26.5 8.36 31.5 14.15
16.6 2.01 21.6 4.48 26.6 8.45 31.6 14.29
16.7 2,04 21.7 4.54 26.7 8.55 31.7 14.43
16.8 2.08 21.8 4,61 26.8 8.65 31.8 14.57

16.9 2.12 21.9 4.67 26.9 8.75 31.9 14.71
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B TABLE 4
Steelhead Weight-Length Relationship, Caspar Creek, 1960-61

Length  Weight Length Weight Length Weight Length  Weight

12.0 0.70 17.0 1.99 - 22.0 4.30 27.0 7.94
12.1 0.72 17.1 2.03 22.1 4.36 27.1 8.03
12.2 0.74 17.2 2,06 22.2 4.42 27,2 8.11
12.3 0.76 17.3 2,10 . 22.3 4.48 27.3 8.20
12.4 0.77 17.4 2.13 22.4 4.54 27.4 8.30
12.5 0.79 17.5 2,17 22.5 4.60 27.5 8.39
12.6 0.81 17.6 2.21 22.6 4.67 27.6 8.48
12.7 0.83 17.7 2.25 22.7 4.73 27.17 8.57
12,8 0.85 17.8 2.28 22.8 4.79 27.8 8.67
12,9 0.87 17.9 2,32 . 22,9 4.85 27.9 8.76
18.0 - 0.89 18.0 2,36 23.0 4.92 28.0 8.85
13.1 0.91 18.1 2.40 23.1 4.98 28,1 8.95
13.2 0.93 18.2 2.44 23.2 5.05 28.2 9.04
13.3 0.96 18,3 2.48 23.3 5.11 28.3 9.14
13.4 0.98 18.4 2.52 23.4 5.18 28.4 9.24
18.5 1.00 18.5 2.56 23.5 - 5.24 28.5 9.34
18.6 1.02 18.6 2.61 23.6 5.31 28.6 9.43
18.7 1.04 18,7 2.65 23.7 .5.38 28,7 9.58
13.8 1.07 18.8 2.69 23.8 5.45 28,8 9.63
13.9 1.09 18.9 2.78 28.9 5.51 28.9 9.78
14.0 1.11 19.0 2,78 24.0 5.58 29.0 9.83
- 14,1 1.14 19.1 2.82 24.1 5.65 29.1 9.94
14.2 1.16 19.2 2.86 24.2 5.72 29.2, 10.04
14.3 1.19 19.3 2.91 24.3 5.80 29.8 10.14
14.4 1.21 19.4 2.95 24.4 5.87 29.4 10.25
14,5 1.24 19.5 3.00 24.5 5.94 29.5 10.35
14.6 1.26 19.6 3.05 24.6 6.01 29.6 10.45
14.7 1.29 19.7 3.09 24.7 6.09 29.7 10.56
14.8  1.32 19.8 3.14 24.8 6.16 29.8 10.67
14.9 1.34 19.9 3.19 24.9 6.23 29.9 10.77
15.0 1.37 20.0 3.24 - 25.0 6.31 30.0 10.88
15.1 1.40 ©20.1 3.28 25.1 6.38 30.1 10.99
15,2 1.42 20.2 3.38 25.2 6.47 380.2  11.10
15.8 1.45 20.8 3.38 25.3 6.54 30.3 11.21
15.4 1.48 20.4 3.43 25.4 6.62 30.4 11.32
15.5 1.51 - 20,5 3.48 25.5 6.69 30.5 11.43
15.6 1.54 20.6 3.54 25.6 6.77 30.6 11.585
15.7 1.57 20.7 3.59 25.7 6.85 30.7 11.66
15.8 1.60 20.8 3.64 25.8 6.93 30.8 11.77
15.9 1.63 20.9 3.69 25.9 7.01 30.9 11.89
16.0 1.66 21.0 3.74 26.0 7.09 31.0 12,00
16.1  1.69 21.1 3.80 26.1 7.18 31.1 12.12
16.2 1.72 o 21.2 3.85 26,2 7426 31.2 12,24
16.3 1.76 21.3 3.91 26.3 7.34 31.3 12.35
16.4 1.79 21.4 3.96 26.4 7.43 31.4 12.47
16.5 1.82 21.5 4,02 26.5 7.51 31.5 12,59
16.6 1.85 21.6 4,07 26.6 7.59 31.6 12,71
16.7 1.89 21.7 4.13 26,7 7.68 31,7 12,83
16.8 1.92 21.8 4.19 26.8 777 31.8 12,96

16.9 1.96 21.9 4.25 26.9 7.85 31.9 13.08
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. TABLE 5
Silver Salmon Length-Fecundity Relationship, South Fork Noyo River, 1964-65

Length Number of eggs . Length Number of eggs
22.0 1667 27.0 2845
22.1 1687 27.1 . 2873
22.2 : 1707 . 27.2 2901
22.3 1727 27.3 12929
22.4 1747 27.4 2957
22.5 1767 27.5 2985
22.6 1788 27.6 3014
22.7 1809 27.7 3042
22.8 1830 27.8 3071
22.9 1851 27.9 3100
23.0 1872 28.0 ‘ 3129
23.1 ~ 1893 28.1 3158
23.2 1915 . 28.2 3188
23.3 1936 28.3 3217
23.4 1958 28.4 3247
23.5 1980 28.5 3277
23.6 2002 28.6 3307
23.7 _ 2024 : 28.7 3337
23.8 2047 ) 28.8 3368
23.9 2070 28.9 » 3399
24.0 2092 29.0 3429
24.1 ’ 2115 29.1 ‘ : 3460
24,2 2138 ’ 29.2 3491
24.3 2161 29.3 3523
24.4 2184 29.4 3554
24.5 2208 29.5 , 3586
24.6 . 2231 , 29.6 3618
24.7 2255 29.7 , 3650
24,8 2279 29.8 3682
24.9 2303 29.9 ‘ 3714
25.0 2327 30.0 3747
25.1 2352 30.1 ’ 3779
25.2 2376 30.2 3812
25.3 2401 30.3 3845
25.4 2426 30.4 3879
25.5 2451 30.5 3912
25.6 2476 30.6 3946
25.7 2501 30.7 3979
25.8 ' 2527 30.8 4013
25.9 2553 30.9 4046
26.0 . 2578 31.0 4082
26.1 2604 - 3l.1 4116
26.2 2630 31.2 4151
26.3 2657 31.3 4186
26.4 2683 ' 31.4 4221
26.5 2710 31.5 4256
26.6 2737 31.6 4291
26.7 - 2764 31.7 » 4327
26,8 2791 31.8 4353

26.9 2818 31.9 4399



TABLE 6

Silver Salmon

South Fork Caspar Creek

Length~Frequency and Numbers of Downstream Migrants Trapped, By Day, 1964
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Silver Salmon

TABLE 8

North Fork Caspar Creek
Length~-Frequency and Numbers of Downstream
Migrants Trapped, by Day, 1964
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TABLE 9

Steelhead
North Fork Caspar Creek

Length-Frequency and Numbers of Downstream

Migrants Trapped, by Day, 1964

Length Tength|

inches!3/24 | 5/6 |5/7 |5/18 [5/27{ 6/8 1 6/8 {Total inches| 3/23| 4/114/3 14/1314/29|5/8 15/20 {5/27 | 6/17 | 6/25 | Total

1.0 2.5 1 1

1.1 2,6

1,2 2.7 1 1

1.3 2.8

1.4 2.9

1.5

1.6 3.2

1.7

1.8 3.9

1.9 4.0
4.1

3'(1) 4,2 1 1

2.2 4.3

2.3 4.4

2.4 4.5

2.5 4,6

2.6 4,7

2.7 4.8 1 1 2

2.8 4.9 1 1

2.9 5.0 |1 1

3.0 5.1

3.1 5.2

3.2 |1 1 22

3.3 .

3.4 5.5 1 1

3.5 5.6

3.6 5.7

3.7 5.8

3.8 1 1 5.9

3.9 1 1 2 6.0 L
6.1 | 1

4,0

4.1 1 1 2§ 1 1 z

4.2 1 1 P

4.3 2 |1 3 6

4.4 1 2 3 :

4.5 1 1 1 3 gg 1 1

4,6 3 3 .

4.7 6.8

4.8 1 1 2 6.9

4.9 4 1 S 7.0 1
. 1

5.0 2 2 3%

5.1 4 1 5 73 |1 1 2

5.2 3 3 7.5

5.3 2 2 76

5.4 5 1 6 60

5.5 .

5.6 8.3 1 1

5.7 1 1 8.4 1 1

Totall 1 |28 | 1 |1 1 6 6 44 Totall 4 1{1 41 1 101 3 2 2 17
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