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ABSTRACT

Spawni ng surveys were conducted for three years in Mendocino County
streans. The results fromthe last two years of surveys are reported here.
Surveys were conducted in seven watersheds in 1991-1992 and in ten
wat ersheds in 1990-1991. These surveys were conducted as a neans of
evaluating the effectiveness of restoration efforts to restore salnon
popul ati ons. The popul ati ons of chinook and coho sal non were estimted by
several nmethods including marking and recapture of carcasses, live fish
count expansions, and from redd counts. A new model was developed to
estimate spawning numbers which incorporated estinmates of the average
daily retention rate of carcasses. The reliability of estimtes are
assessed in two streans where known nunbers of fish were released. In both
areas, carcass and live-based estimates were well below the actual number
of fish released; 8-15 percent for carcass-based estimtes and 21-42

percent for live-based estinmtes. Redd counts were used to produce a range
in spawning estimtes which are believed to enconmpass the actual
popul ations. It was estimated that coho salmn could be expected to

produce between 1 and 4 redds per female and chi nook sal nron between 1 to
1.8 redds per femnle.

The | ower end of the population estinmtes bel ow are devel oped from carcass
estimates unless the mnimm redd-based estimte was higher. The upper
range is developed from redd counts with an exception where counts were
made at counting stations contributed partial counts. The |[argest
popul ati on of coho sal mon was found in the South Fork Noyo where the run
is enhanced through artificial production. This run is estimted to have
been between 414 and 1006 in 1991-1992 and between 225 and 399 in 1990-91
The remmi nder of coho runs surveyed were supported by natural production
only. The Hollowtree Creek coho run was about 120 fish in 1991-92 and
between 44 and 76 in 1990-91. Caspar Creek had between 55 and 196 in 1991-
1992 and between 8 and 28 in 1990-1991. Little River had between 14 and 32
in 1991-1992 and only a single pair in 1990-91. The Puddi ng Creek coho run
was between 28 and 102 in 1991-92 and in 1990-91 between 11 and 74. The
Ten MIle coho run was between 14 and 42 and its chinook run between 51 and
154 in 1991-92. The chinook run in Hollowtree Creek was between 290 and
420 in 1991-92 and between 24 and 53 in 1990-91. The 1991-92 chinook run
was conposed of 5, 5, 51, 35 and 3 percent age 2, 3, 4, 5 and 6 year old
fish, respectively. Returns from hatchery released chinook conposed 10
percent of the age four Hollowtree fish.

Restoration activities were related to sal mon production in several ways.
O five streans into which coho were reintroduced by the CA. Dept. of Fish
and Game planting of vyearling coho, only one had spawning activity
believed to be returning coho adults from plants although Iow flow
conditions nmay have prevented coho from entering planted streans.
I ntroductions of chinook salnon into the Ten Mle River have resulted in
natural chinook production. Habitat restoration activities could not be
| inked to inproved coho or chinook sal non production in Mendoci no County
streans al t hough other factors such as changes in ocean survival rates may
mask benefits. In some areas, |low water conditions are believed to have
negatively inmpacted the number of fish that spawned.
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| NTRODUCT! ON

Ri vers of cool, <clear water once tunbled down river valleys, propelled through
deep dark pools enbraced by an abundance of npss covered | ogs and surrounded by
lush stands of giant conifers and water | oving al ders. These were the
conditions that great abundances of salnon once net on their return fromthe
sea. These were the conditions in which they evolved; the conditions they
encountered as they energed from the gravel of their birth and to which they
returned to spawn, digging their redds perhaps, down into the exact spot from
which their life began.

As conditions in the streanms have deteriorated so too have the nunbers of
sal non declined. Wth river systens and sal non runs now only remmants of what
they once were, those who wish to see rivers alive with spawing fish try, as
best they can, to restore these runs of sal non; to try and recreate again
this once mighty resource. In this endeavor we have, through the expenditure of
many nillions of dollars, funded stream enhancenent work, reared and rel eased
into the wild millions of artificially produced young fish, passed laws to
limt degradation to natural environnment and restricted the take of sal non.
VWhile we continue these efforts, we do it with strong desire and comitnment and
with the presunption that what we are doing is beneficial; that the natura

production of salnmon in our streams will increase fromour efforts.

The streans of Mendoci no County have undergone extensive restoration

activities during the last 30 years. There have been many artificial
propagati on prograns and our fisheries have been heavily curtailed, while at
the sane tinme, little to nothing has been done to nonitor the population |evels
of salrmon and steel head in Mendocino County. In this study, it was hoped, that

through a spawning survey one could assess the extent to which salnmon were
using streans for spawning. This would tell us whether salmon runs were present
in these "restored streans" and give us an indication as to the nagnitude of
these runs. Streans initially selected for surveys were t hose t hat
significant restoration work and/or artificial propagation had occurred. In
addition, California Departnent of Fish and Gane requested that several streans
be included in surveys as part of an effort to establish index areas for
noni tori ng purposes.

In the first year (the 1989-90 spawni ng season), 82 streans and tributaries
were surveyed. An initial report (N elsen, J.L. et.al. 1990) reported the
finding and included an evaluation of various spawning popul ation estinmation
nmodel s. This report presents the results fromthe last two years of surveys
and di scusses the overall results fromthe three year survey in relation to the
restoration activities that have occurred in these streanms. The



streams and their |ocations are shown on Figure 1.

This study was carried out as an initial investigation as to the state of the
salmonid runs in streans where restoration efforts have been conducted. This
survey was funded through the California Department of Fish & Game Fisheries
Restoration Program contract nunber FG9364,

METHODS

Survey methods used are described in detail in N elsen, et al., (1990). In
brief, spawning ground surveys were conducted where salnon carcasses were
tagged with colored hog-rings in the |ower jaw The color was alternated
weekly to establish mark-recapture data. Counts of redds and live fish were
made during each survey;

one change from the initial survey year is that all redds were flagged to
prevent recounting on followi ng surveys. In addition, flow and turbidity data
were coll ected. Mst streans were surveyed on a weekly basis unless conditions
were unsuitable. Al carcasses were tagged with hog-rings if there were jaws
present. Skeletons without jaws were tagged with a hole punch if the tail was
present and notes were taken where skeletons of fish were found which could
not be tagged. Only jawtagged carcasses were wed to determne recovery
rates. Al'l carcasses that were neasurable were neasured (fork length) and a
scale sanple was taken for age determnation. Fish carcasses were also
exam ned for adipose fin clips for Coded-Wre-Tag (CW) recovery. Al stream
surveyors were experienced-having participated in the initial survey in 1989-
90.

The standard area-under-the-curve (AUC) estimates (Beidler and Nickelson
1980) of spawni ng popul ati on based on carcass and live fish counts are made in

this report. This nodel estimates the population of spawning salnon by
dividing the integral of the escapenment curve by the average residence tine of
fish in the survey area. Since counts of live fish include fish that are not

always identified to species, the total estimate from live fish counts are
apportioned based on the fraction that each species conposed within the group
identified to species. No estimate of the life span of a spawning fish was
estimated in this study so the 11 day average (Beidler & Nickelson, 1980) was
used. The AUC procedure for carcasses data is the sane as for live fish data
only the nean carcass duration was estimted based on tag and recapture data
from each streans. None of the streans sanpled had sufficient nunber of tags
or tag recoveries to preform the Jolly-Sober estimates or the nonparanetric
ar ea- under -t he-curve nodel used to estinmate populations in sone of the streans
in the 1989-90 survey (N elsen, et. al., 1990).

The Jol | y- Seber nodel used for population estimation in two stream



areas in the 1989-90 survey report was not used as too few carcasses were
tagged to utilize this nodel. The |ow nunbers of carcasses found in these
surveys and the general |ow nunber of spawners/carcasses in the smaller
coastal streams preclude the use of the Jolly-Seber nodel in npst instances.

A new nopdel was devel oped based on the observed carcass retention rates found
during this study. This nodel, called here the Carcass Retention (CR) Model
has one basic assunption:

That carcasses deposited during a survey interval were deposited
evenly throughout that interva

One other inherent assunption is that carcasses di sappear from spawni ng areas
or becone non-taggable at a constant daily rate. Wile one mght expect fresh
carcasses to disappear either sooner or later than old or deconposing
carcasses, recovery data suggests that their rate of disappearance, or
alternatively, their rate of retention, is constant. Wth this assunption,
and the ability to estimte this rate based on the recovery of tagged
carcasses, an estimate of the nunmber of spawners can be made.

Carcass Retention Mde

This nodel assunmes that there is a constant daily rate of carcass retention,
meaning that, for each day after carcass deposition, a constant fraction of
those carcasses disappear or beconme untaggable and that fraction remains
constant throughout the spawning period. The npdel assigns the nunber of
carcasses found during a survey to each day in the interval between surveys by
wei ghing each day by the likelihood that a carcass deposited wuld still be
there when the survey was conducted. For exanple, if a survey was conducted
on a seven-day interval, a carcasses deposited on the first day will have a
much | ower probability of being found than a carcass deposited the day prior
to the survey. The nodel calculates the new carcasses population in the
survey interval as:

CxDays

New Popul ation (survey i)= Days
E b
i =1

VWhere: D= Daily carcass retention rate
C= Nunber of carcasses found survey i

Days = # of Days in survey interva



If D;=0.5, Days=3 and C=90 t he new carcass popul ati on woul d be:
90 * 3 = 308
. 875
Alternatively, if all fish did not die evenly throughout the period and

died the day prior to the survey, the carcass popul ation estinate woul d
have been 360, or, if all died three days before the survey, the new
carcass popul ation estimate woul d have been 720.

It is inportant to note that the estimates nade in this report do not
account for carcasses not recovered until a second or third survey
after tagging. This did happen and accounting for this does increase
the carcass popul ati on estinates. The met hods used here assune all

carcass found in a survey were deposited since the |last survey. No
accounting for del ayed recoveries of carcasses was done in this report
since it added a considerable greater anmount of cal cul ation and where
this was attenpted in the key control reaches, the increase in the
popul ation estimate did not significantly inprove the results to
warrant its use. This nodel has not been gone through a rigorous
testing but is presented here to advance a nethodol ogy which can be
readily utilized in a stream which has |ow population of fish and

car casses. It is hoped that a nore in-depth review of the CR nodels
premse will occur fromits use here.
In each stream or stream section, an estimate of "carcass

retention” is made unless too little tagging data was coll ected to make
this estimate. The retention curve that best represents the recovery
data points is the retention curve that is selected. It was necessary
to make average recovery rate estimates by | unping and wei ghi ng data.
For exanpl e, where the spawning survey interval was 7 days and 20
carcasses were tagged of which 4 were subsequently recovered

and, in a later survey, where the interval was 8 days and 2 fish were
tagged of which none were recovered, the data was wei ghted and | unped
as shown bel ow

720 + 8*2 4 recoveries
______ = 7.09 days and = 18
22 22 tagged
Here, at a period of 7.09 days there was an 18 percent recovery rate.
Were too little tagging data was available to estimate carcass
retention, a retention estimate froma streamwth a simlar overal
recovery rate, i.e., nunber of recoveries divided by nunber tagged from

the entire survey, was used.

This sanme procedure was used to estimate the nmean carcass duration for
the AUC popul ation estimation. Wth an estimate of the daily carcass
retention rate, the nunber of days it would take to have a



50 percent carcass retention was esti mated.

Redd- Based Spawni ng Popul ati on Esti nates

It has been observed that only feral e sal non do the actual redd digging
(Briggs 1953; Shapoval ov and Taft 1954) and since in this survey known
nunbers of femal es were going to be released at specific locations, the
nunber of redds above that site could be used to establish the average
nunber of redds produced per female. This ratio could then be used to
estimate the nunber of females spawning in other areas. Since the
stream surveyors rotated between survey areas, estimates of the nunber
of redds encountered in different survey areas should not be affected
by observer bias. The nunber of female spawners estimated from redd
counts were expanded to a total population estimate by assum ng that 50
percent of the runs are conposed of fenale spawners. The exception to
this is for the South Fork Noyo and Holl owtree Creek data where a | arge
sanpl e of carcasses could be used determine nale to fenale ratios. Over
70 carcasses were identified to sex in these areas. In other areas,
carcass nunbers were below twenty. The redd-based popul ation
estinmates are derived froma range in the estinmted nunber of redds dug
by fenmal e coho varying from1 to 4 based on data collected in the South
For k Noyo. For chinook, 1 to 1.8 redds/fenmale is used based on data
collected in Holl owmree Creek

Most often, only the redds found through the nonth of January are used
to estimte sal non spawni ng. In February, nost of the redds are nmade by
steel head but occasionally, where supported by carcass or live fish
observations, all or partial February redd counts are al so used.

Where both coho and chinook were found in relatively simlar nunbers,
t he higher nunber of redds/female, i.e., 4, was not used and a | ower
figure used instead. This was done because data collected in this
study indicated that chinook were not digging, on average, as many
redds as coho, and that using four redds/female to set the | ower range
of the popul ation size would result in |low popul ation estinmates. In
areas where both chi nook and coho occurred together, the ratio of these
species found in carcass sanples is used to proportion the total sal non
popul ation estimtes obtained fromredd counts.

GENERAL RESULTS AND DI SCUSSI ON

In 1991-92, seven watersheds were surveyed whi ch enconpassed 114 m |l es
of spawning area or a total of 443 total survey nmiles. In Table 1.
the nunber of mnmiles surveyed, the stream reach |ength, nunber of
surveys conduct ed, nunber of live fish per survey mle,



nunber of redds and nunber of carcasses tagged are given for each
stream surveyed in 1991-92. In 1990-91, 240 mles of stream were
surveyed in ten watersheds (Figure 1.), enconpassing over 90 niles of
spawni ng area. The results of this survey are shown in Table 2. Data
for live fish and redds are divided between surveys conducted before
and after February 1st. Before February 1st, few steel head are seen

The Decenber through January data primarily reflect salnon spawning
whi |l e February data is usually dom nated by steel head.

In 1991-92, there were 159 chinook, 206 coho, 8 steelhead and 5
unidentified carcasses tagged. Total redd counts were 1,159. In 1990-
91, 6 chi nook, 64 coho, 6 steel head and 13 unidentified carcasses
were tagged and 414 redds counted.

In both survey years, the greatest spawning density as evidenced by the
nunber of live fish and redds was in the |ower South Fork Noyo. This
hi gher density is due to the return of hatchery reared coho. In January
1991-92 there were 16 live fish per survey mle and 70 redds per reach
mle in the |lower South Fork. In 1990-91, 12.7 live fish/mle and 25
redds/mle (RM were found in this same reach. Simlarly, 99 coho
carcasses were tagged in 1991-92 while 51 were tagged in 1990-91

Caspar Creek, in either its North Fork or mainstem had the second
hi ghest density of January redd counts both years. O her areas which
had relatively high January redd densities were Redwood Creek, a
tributary to Holl owree Creek and Bearhaven Creek, a tributary to the
Ten Mle River. The highest density of redds in the nonth of February
was found in Pudding Creek in both years. Were nornally the majority
of February redd counts indicate steel head spawni ng, in Puddi ng Creek,
it was due primarily to coho spawni ng.

In every stream surveyed, the returns in 1991-92 were better than in
1990-91 and in many cases the difference was dramatic. In | ower
Hol lowtree Creek, live fish counts were 11.8/mile in January 1991-92
but only 0.3 in 1990-91; the density of redds were 19/mile conpared to
2.4/ mle and the nunbers of chinook carcasses were 137 conpared to 4 in
1990-91. Simlarly, Little R ver which had 0.6 live/mle, 4.3
redds/mle and 11 tagged coho carcasses in 1991-92 had no live fish or
carcasses and only a single redd observed in 1990-91.

There were two counts of fish released above a counting station for
which conplete enough surveys were conducted to make population

estimate conpari sons. One was a release above the Noyo egg-taking
station in 1991-92 and the other a rel ease above the Holl owtree Creek
Hat chery in 1990-91. In Table 3. the nunbers of fish released are

conpared to the estimtes based on the different popul ati on nodels.
Clearly, the CR and AUC Carcass nodels wunderestimate the known
popul ati ons dramatically; estimtes are between



8 and 15 percent of the known rel eases. The |ive-based estinmates al so
under - esti mat ed t he nunber s rel eased al t hough not as
significantly- between 21 and 42 percent of known rel eases. Thorough
anal ysis of these estimates in relation to the nunbers of fish rel eased
are found in the South Fork Noyo and Hol |l omree Creek sections of this
report.

In Table 4 spawni ng escapenent estimates based on the f our
different estimation procedures are given for each of the non-control
reach streans. The carcass derived estimates should be considered

m ni mal estinmates because coho may back downstream before dying and
because tagged carcasses appear to have a higher retention rate than
t he general popul ation of carcasses, especially at | ow spawni ng density
| evel s (see the 1991-92 South Fork Noyo survey "Popul ation Estinmation”
section). Wth all AUC live-based estimates, it was assuned that the
spawning life of a fish was el even days based on work done in Oregon
(Beidler and Nickel son, 1980). The Oregon estimate was for adult fish
only and its use here includes grilse. This would not be expected to
cause an under estimate since studi es suggest grilse coho have a | onger
streamresidence tine (Steve Jacobs, ODFW personnel contmunication) An
el even day streamresidence tine was clearly not always appropriate for
some coho spawners (See Caspar Creek Section bel ow).

Data in Table 4. would also suggest that carcass-based popul ation
estimates are not always low to the degree that they were in the two
streans with known nunbers of fish released, i.e., only 8 to 15 percent
of that released. For exanple, the | owest carcass-based coho estinates
are approximately 30 percent of the high range of the redd-based
estimates for the 1991-92 S.F. Noyo, Little R ver and Pudding Creek
runs.

As with the density of redds and live fish, population estimtes show
that | ower nunbers of fish spawned in 1990-91. The degree to which the
1990-91 populations are lower seens fairly consistent between both
natural and artificially produced runs, indicating that they were
i kely negatively affected by ocean conditions. The surveys in Caspar
Creek and Little River covered essentially all the spawning area and
the | ow population estimates reflect very poor spawning nunbers for
streans with a recent history of an established coho population. The
Hol lomree Creek estimates on Table 4 need to be added to the trap
count on Table 3 for conplete Hollowtree Creek estimates, indicating
that the total run was about half as large in 1990-91.

The timng of coho and chinook runs in 1991-92 and 1990-91 are shown in
Tables 5 and 6. Here the nunber of carcasses tagged and redds flagged
can be conpared between years and streans. The nonths are divided into
four (roughly week) periods. In 1991-92 redds and carcasses were found
as early as the 3rd week of Decenber in Caspar, Ten MIle and South Fork
Noyo but not until the first week
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Table 1. Total nuaber of miles surveyed, length of survey reach, nuaber of surveys, number of live fish per
survey sile, number of redds and number or carcasses jaw tagged during the 1991-1992 survey

Survey Reach  # Surveys Live/mi Live/ki Redds#* Redds¥* & Tagged carcasses by specie#t
Stream Miles Len.{ami) Dec-dan Feb-Har Dec-dan Feb-Har Dec-dan Feb-Mar Chinook  Coho Steelhead Sp.?
Caspar Creek
Mainstea il 3 7 2 .8 0.0 32012.7) 200.7) 0 11 0 0
North Fork 13.3 1.9 3 2 1.4 0.0 54(28. 4 5(2.7) 1 9 2 {
South Fork 2.5 ] 4 | 0.0 0.0 6U12.0) 1(2,0) 0 0 0 0
Middle Fork ] ] 1 0 0.0 NS 0.0 NS 0 0 0 0
Hollowtree Creek
Eelow Beir 67,4 7.8 b 2 11,2 0.1 151019 3(0.4) 126(137) g 0 2
Above Weir# 30,5 1.3 4 3 J.6 0.8 20(1.8) 43{1.8) 1114 13 1 0
Huckelberry Cr i i 0 1 NS 0,0 NS 0.0 0 0 0 0
Redwood Cr. b .3 2 0 0.0 NS B(24.8) NS 0 0 0 0
Wichaels Cr, A A ! 0 0.9 NS S5{12.3) NS 0 0 0 0
Bond Cr. 2 2 0 1 NS 0.3 NS 1316.3) ] 0 1 0
Littie River 32 4 3 3 0.6 0.5 174430 92.% 0 e 0 0
5.F. Noyo River
North Fork 3.1 3.4 5 4 1.4 0.2 40(11.8)  9(2.5) 0 5(6) 0 0
Up. S.F. 38.9 .8 3 i 5.7 0.6 76422.4) 26(3.%) 01N 9 0
Parlin Cr. 7.2 1 3 0 3.6 NS 2(2.0) NS 0 0 0 0
Low. S.F. 39 3.9 7 3 16,0 0.4 275(70) 21(5.4} 0 9399 0 {
Kass Cr. 11.2 1.6 4 3 5.3 0.0 51(31.9)  12{7.5} 0 13118) 1 0
Bear Cr., 3 .3 ! 0 0.0 NS 6(12.0) NS 0 0 0 0
Pudding Creek
Lower 29.4 4.2 4 3 11 1.8 I7.4 3.0 0 N 0 0
Upper 20,3 4.1 2 3 0.2 0.3 9(2.2) 1B{4.4) { 0 0 0
Ten Mile River
North Forks 25.6 13 3 0 0.3 NS 254190 NS 0 0 H2) 0
Bald Hills Cr. 1.9 1.9 | 0 0.0 NS 1(0.5)° NS 0 0 0 0
Little N. Fork 11,3 3.5 2 2 0.6 0.3 742,00 23{&.0) i 9 0 0
Middle(Clark)® 29.5 14.8 2 i 0.0 ¢.2 320(2.2) 36{2.4) £18) 142 0 0
Bear Haven Cr, 10 2.5 2 2 0.2 0.0 1716.8) 12(4.8) ] 0 1041
South Fork: 13.8 14.8 2 0 0.5 NS 4. NS 2 | 0 0
Caapbell Cr.x 2.4 1.6 2 0 0.0 NS 2(1.3) NS 0 0 0 0
Seith Cr, 2.8 2.8 i ¢ 0.0 NS ¢.0 NS ] 0 0 0
Willits Cr. 2.5 2.9 1 0 0 H ) NE 0 0 0 0

NS- Not surveyed

* Incoaplete surveys of reach where fish use is believed likely

#+ Nuaber of redds per reach mile in ()'s

#1% Number in {)'s includes caudal punched carcasses in addition to jaw tagged carcasses




Table 2. Total nusber of miles surveyed, lenght of survey reach, number of surveys, number of live fish per

survey mile, number of redds and number of carcasses jaw tagged during the 1990-1991 survey.

Survey FReach ¥ Surveys Live/mi Llive/si Reddss* ReddsH ? Tagged rarcasses by speciskex

Streas Miles Len.{ai) Jan Feb., Jan. Feb. Jan. Feb, Chinoak Coho Steelhead Sp.?
BeHaven Creek 9 3 2 1 0 0 0 0 0 0 0 0
Laspar Creek

Mainstes 21 k! 1 § .05 1.8 14(4.7) 35UL.D) ] 0 1 1H2)

North Fork 9.3 1.9 i 1 0 1.1 0 20010.3) 0 0 0 0

South Fork 2.5 9 { § i 0 0 0 i 0 ] 0
Barcia River SF b 2 0 ki NS 0 Me 2H1.0) 0 0 0 ]
Gualala River LNF  B.7 2.9 0 k$ NS 0 N 200.7) 0 0 0 0
Hollowtree Creek

Below Keir 46.8 1.8 2 4 .3 b 19(2.4) 4BLL.2) 2(4) I ¢ N

Above Meir * 48.7 11.3 2 b 3 L2025(2.20 35M3.1) 1(2) 2 0 0

Huckelberry Cr i o 2 0 0 NS 2040} NS ) 0 0 0

Redwpod Cr. 1.5 .5 { 2 0 0 142.0)  4(8.0) 0 i} 0 1H2)
Howard Cresk . 1.5 2.9 2 i 0 0 0 0 0 0 0 0
Little River 10.5 1.5 2 1 0 0 0 1(0.3) 0 ] ¢ 0
South Fork Noyo

Lower 26.1 3.9 3 § 12.7 1.1 97424.9) 3047.7) 0 335D 6 0

"Kass Creek - .3 B 1 {t 0 NS 0 NS 0 ¢ 0 0
Pudding Creek

Lower 24.2 4.2 2 ] 9 1.6 2{06.3) S4(12.9) 0 5 3 1(2)

Upper ¢ 7.6 2.9 0 1 NS-0 9 Ms-¢ 11 (3.8) 0 2 0 U]
Wages Creek 16 4 3 2 0 T 401,00 LBI2.O) 0 i 1(2) 0

NS- Not surveyed

NG-0 Not surveyed but assumed to be no fish use because of low flow conditions
t Incomplete surveys of reach where fish use is believed likely

# Number of redds per reach mile in (}'s

##x Number in ()'s includes caudal punched carcasses in addition to jaw tagged carcasses

10



of January in Pudding Creek. A much-delayed run occurred in 1990-91
where redds and carcass were not found until the second week of January
in nost streams, and in Pudding Creek, not until the second week of
February.

Since steel head do not necessarily die after spawning and the stream
surveys were conducted only through | ate February or early March (which
| eaves out the later portion of the steelhead spawning period)
st eel head popul ations could not be estimated in this study. From the
nunber of steel head carcasses, |ive steel head observations and February
redds sone inference of steel head abundance is possible. The hi ghest
density of live steel head was found in Caspar Creek in February 1990-91
where 1.8 steel head/survey mle were observed in the | ower section and
1.1 steel head/survey mle in the North Fork. 1In February of the sane
year lower Hollowmree and | ower Pudding Creek had 0.32 and 0.29 live
st eel head/ survey mle, respectively. The follow ng year, 1991-92, no
steel head were observed in Caspar or lower Hollowree Creek in
February. Instead, the highest density were observed in upper
Hol lomree at 0.79 steel head/ survey mle where none were observed the
year before. In 1991-92 the second highest February steel head density
(0.71) was observed in |ower Pudding OCreek. As for February redd
counts not attributed to coho, the highest densities were also found in
Caspar and its North Fork in 1990-91 where 11.7 and 10.5 redds/reach
mle were found. The second highest that year was in |ower Pudding
Creek at 6.9 redds/reach mle and third, lower Hollowree at 4.4
redds/reach mle. For 1991-92, tributaries in the Ten Mle River had
hi ghest redd densities. The Little North Fork had 6.0, Bearhaven Creek
4.8, and dark Fork 3.2 redds/reach mle. Upper Pudding Creek also had
3.2 and that was followed by the North Fork Caspar which had 2.6
redds/reach m | e.

The redd densities seemto follow steel head counts fairly closely. One
exception was the highest |ive steel head density in upper Hollowtree in
1991-92 where the redd density was conparatively low at 1 redd/reach
mle. The other exception being the relatively high Ten Mle tributary
densities in 1991-92. Since Ten MIle surveys, because of a | ower
survey priority, tended to be done after other streans were conpleted,
the peak tine of steelhead spawning probably occurred several days
prior to surveys. It is interesting to note that these were the only
areas surveyed in the Ten MIle River during the nonth of February.

The flow and turbidity data found for 1991-92 are presented in Tables 7
and 8 and in Table 9 for 1990-91. In 1991-92 fl ow conditions all owed
fish to mgrate into upstream areas in early January and heavy rains
presented conditions which nmade spawning surveys inpossible for two
weeks in md-February. In 1990-91, water flows were quite |ow due
to drought conditions which persisted throughout nost of the spawning
peri od except the first week of February. These |low flows prevented
salmon from spawning in many customary spawning areas and probably
del ayed spawning in
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others. The |ow nunbers of fish spawning in 1990-91 in sone cases may
have been the result of low flow conditions. The chinook run may have
spawned in the South Fork Eel rather than enter Holl omree Creek. There
were sal non redds observed just below the nmouths of South Fork Noyo,
South Fork Garcia, Little North Fork Gual al a which woul d indicate that
fish were destined for these tributaries but because of |ow flows
spawned in the mainsteminstead. For streans that enpty directly into
the ocean |ike Caspar, Puddi ng, Wages, DeHaven Creek and Little River,
this option was not available. Sonme fish did spawn in Caspar prior to
January 16th before any major rain fell, indicating, at |east for
Caspar Creek, that the | ower reaches were accessible under the | ow fl ow
conditions. Access into Caspar Creek probably cane during high tide
peri ods.

The turbidity of the water can influence the ability of surveyors to
see fish or carcasses. The streans which tended to have the poorest
visibility were | ower Pudding Creek and the upper South Fork Noyo. The
turbidity in | ower Pudding Creek originates in Little Valley Creek and
appears to be a natural algal coloration which is present year-around.
The South Fork Noyo turbidity is associated with an upstream reservoir.

12



Tabl e 3. Nunber of trapped sal non rel eased into
areas above the Egg-taking Station on the
Sout h Fork Noyo and upper Hollowtree
Creek and the populations estimated by
the CR nodel, AUC Carcass and AUC Live
nmet hodol ogi es and based on Redd Counts
Popul ati on Esti mates
Area Y ear Number CR Model AUC AUC Redds
Released Carcass Live
SFNOYO 91-92 216 coho 28 33 91 NE
HOLLOWTREE 91-92 100 coho NE NE NE NE
82 chin. NE NE NE NE
90-91 39 coho 6** g+ 8 12-50*
15 chin. 1** ki 5 12-50*
3 Steel. 0 0 3r* NE
NE - No estimte made.

*

This estimate takes into account the fact that

no chi nook

femal es had been rel eased and ignores any redds that may have been
dug by the fenale steelhead. This is a mninum estimte due to
the fact that not all areas were surveyed.

* *

These estimates include fish that are believed to have passed

into the survey area after the counting station was renoved
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Tabl e 4.

on CR npdel,

AUC Car cass,
nunber of Redds by year

Spawni ng Estimates of Coho and Chi nook Sal non based

Li ve counts and the

Popul ati on Model

Stream Season Speci es CR AUC AUC Redd
Care. Live

Low. SF Noyo 1991-92 coho 151 100 210 172- 688
1990- 91 coho 80 87 102 63- 254

Low. Holl owtree 1991-92 chin. 205 261 350 189- 338

o coho 13 10 15 11-22

‘o 1990-91 chin. 4 3 3 9-38

.o coho 5 4 3 7-28

Caspar Creek 1991-92 chin. 4 5 - -

o coho 55 80 15 49-196
1990-91 coho 0 0 2 8- 28

Dehaven Creek 1990-91 - 0 0 0 0

SF Garcia 1990-91 coho 0 0 0 0

LNF cual al a 1990-91 coho 0 0 0 0

Howard Creek 1990-91 - 0 0 0 0

Little R ver 1991- 92 coho 14 9 23 8- 32
1990- 91 coho 0 0 0 2

Puddi ng Oreek 1991-92 coho 28 45 40 26-102
1990- 91 coho 11 10 11 20-74

Ten Mle River 1991- 92 chin. - - - 51-154

“ ow coho - - - 14-42

Wages Creek 1990-91 coho 2 2 0 2-8

Wllits Creek 1991- 92 - 0 0 0 0
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Tabl e 5. Nunber of Carcasses Tagged and Redds
Observed during the 1991-92 survey

by week.
DECEMBER JANUARY FEBRUARY MARCH
Stream 3RD 4TH 1ST 2ND 3RD 4TH 1ST 2ND 3RD 4TH 1ST 2ND
COHO CARCASSES
Caspar 0 0 2 11 7 0 0 0 0
Hol I . T. 0 6 0 1 12 9 1 1
L. Ri ver 1 5 1 1 1 0 1 1
SF. Noyo 5 6 15 30 49 11 22 0 1 0
Pudd. Cr 0 3 3 4 1 0
Ten Mle 0 0 0 1 1 1 0
CH NOOK CARCASSES
Caspar 0 0 0 1 0 0 0 0
Hol I . T. 0 1 6 19 103 19 0 0
Ten Mle 0 0 1 0 1 9 0 0
STEELHEAD CARCASSES
Caspar 0 0 0 0 2 0 0 0 0
Hol | . T. 0 0 0 0 1 0 1 0
SF. Noyo 0 0 0 0 0 1 0 0 0 0
Ten Mle 0 0 0 1 1 0 1 0
NUMBER OF REDDS
Caspar 10 1 53 29 5 0 2 4 2
Hol | . T. 0 34 46 28 75 37 20 2
L. Ri ver 4 6 4 2 1 3 0 3 3
SF. Noyo 33 173 113 104 8 18 42 4 9 13
Pudd. Cr 6 21 13 25 24 8
Ten Mle 1 3 1 38 22 25 0 71
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Tabl e 6.

Nunber of Carcasses Tagged and Redds
Observed during the 1990-91 survey by week.

DECEMBER JANUARY FEBRUARY MARCH
Stream 3RD 4TH 1ST 2ND 3RD 4TH 1ST 2ND 3RD 4TH 1ST 2ND
COHO CARCASSES
Hol I . T. 0 0 0 0 1 3 1
SF. Noyo 7 19 7 12 3 3
Pudd. Cr 0 0 0 1 4 2
Wages O 0 0 0 1 0
CHI NOOK CARCASSES
Hol I . T. 6 19 103 19
STEELHEAD CARCASSES
Caspar 0 0 0 0 1 0
Pudd. Cr 0 0 0 1 2 0
Wages O 0 0 0 0 2
NUMBER OF REDDS
Caspar 14 0 10 12 23 10
SF Garcia 0 1 1
LNF cual a. 0 2 0
Hol I . T. 0 17 30 9 31 32 5
SF. Noyo 60 19 18 14 6 5 5
Pudd. Cr 0 2 5 34 16 8
Wages Or 0 3 1 1 7
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Table 7. Flow estimates from the 1991-97 surveys. Flows are given in cubic feet per second.

WEEKS- SUNDAY THROUGH SATURDAY

DECEMBER JANUARY FEBRUARY HARCH
1520 2228 294 540 1248 1925 21 28 915 162 UY 17 B.14
= FLOWS 1IN CUBIC FEET PER SECOND
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Ten Mile River
North Fork 16.2 24.¢
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1

Nillits Creek 10.9
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Table 8. Estimated carcass visibility depth {(ce.) found by survey week during 1991-92 spawning

SUrveys
WEEKS- SUNDAY THROUBH SATURDAY
DECEMBER JANURRY FEBRUARY MARCH
STREAK 1921 2228 294 511 1218 1985 261 R 915 23,29 B 14
Caspar Creek
Kainstes 116 130 100 LI S 1V I S Vi 110 ' g0
North Fork od 20 >100 320 110 70 100
South Fork R&) 100 100 ] 50
Middle Fork 28
Hollowtree Creek
Below Weir »200 90 A 10 >100 Y160 160
Above Reir 3140 Y100 3100 40 y14¢ 95 14¢
Huckelberry Cr. 95
Redwood Cr. Moo 40
Michaels Cr. 260
Bong Cr. 2100
Little River 20 28 20 20 45 83 20 90 90
South Fork Noyo
Lower Y140 2200 70(140} 20 140 2120 a0 »100 55 *160
Kass Creek 106 7% ¥50 75 90 15 50 95
North Fork 20(100} 140 95 Y100 0 el
Upper 8s 50 120 120 40 110 z 75 90
Parlin Creek 20
Fudding Creek
Lower £5 30 75 70 I S
Upper 45 >100 70 00
Ten Mile River
North Fork 130 50 70 M2
Bald Hills C. Mog
Littie N, Fork 70 20 100 50 »100
Middle (Clark) 2100 MO M2 89 140
Bear Haven Cr. 90 4 100
South Fork 3100 200
Campbel) Cr, 70 »100
Nillits Creek B0
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Tabie 9. Flow and turbidity data taken during 1990-91 surveys.

and depth at which carcasses were visible are shown as observable depth in centimeters,

WEEKS GUNDAY THROUGH SATURDAY

Flows are given in cubic feet per second

JANUARY

1319 2026 272 3.9

FEBRUARY
10_16 17,23 242

JANUARY

13_19 26,26

272

3.9

FEBRUARY
10_16 17_23 242

STREAM R it 1 81 {8 23] e DBSERVABLE DEPTH {cm) ‘s !
DeHaven Leek 7.8 3.9 18.2 292 375 70 .
Caspar Creek
Mainstes 6,0 2,8 2.1 18,1 3.9 2.8 2.4 H20 M20 120 30 20 X100 120
North Fork 1.4 9.5 2.1 L8 i 2100 S0 2140 M20 X100
South Fork A .8 .7 .4 A 2100 T OM0 X120 3100
Barcia River, SF .8 &1 2.8 Y00 MON M20
Bualala River, LNF 2.1 6.7 A2 M20 230 100
Hollowtree Creek
Below Weir 3.4 13.9 90.B 42.1 32.5 21.2 2200 M20 >1B0 150 3200 220
Above Weir 13.2 113 28,7 18.1 10.4 YHI0 150 190 80 230 XS0 200
Huckelberry Cr, 2.8 1. 2100
Redwood Cr. 1.1 .9 3.2 Y100 00 3D
Howard Creek 4.2 3.5 8.8 MID 95 100
Little River 3.2 b 3.9 MO0 MO0 120
South Fork Noyo
Lower 1.3 3.9 446 3.3 7.8 39 6.7 +80 2120 150 40 150 X150 2130
Kass Creek g 7 220
Pudding Creek
Lower 4,9 1.8 1.4 21.2 10.6 4.9 3.2 70 80 35 30 30
Upper 121 3.9 1.4 7300 100
Wages Creek 5.3 8.8 835 29.7 4.t MOD X000 2120 30 120
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RESULTS AND DI SCUSSI ON FOR TWO STREAMS W TH KNOWN NUMBERS OF FI SH
RELEASED | N KEY SECTI ONS

In the foll ow ng section the results of spawning surveys and popul ati on
estimation in the South Fork Noyo and Holl owtree Creek are presented.
In both cases known nunbers of fish were released in the upper portions
of these streans which all ows conparisons between popul ati on esti mates
and nunbers rel eased to be made. Fromthe information obtained in these
stream surveys, procedures used to estinmate population in the "non-
control" streanms, are developed and presented in the " Sumary
Popul ati on Estimation Testing" portion of this report section.

SQUTH FORK NOYO RI VER

An egg-taking facility located on the South Fork is operated by the
California Departnment of Fish & Ganme (CDFG. Coho salnon are trapped
here to collect eggs to support a artificial propagation program The
juvenile coho are planted as yearlings into the South Fork and the
trapping station is used as an inprinting facility. Surveys on the South
Fork Noyo River are divided into two areas;

t hose above the Egg Taking Station and those bel ow (see map Figure 2).
The |l ower area has two reaches, Kass Creek (1.6 mles) and the | ower
South Fork (3.9 mles). The upper area is divided into several
reaches; the North Fork (3.4 mles). South Fork from the egg-taking
station to Parlin C.(2.4 mles), Parlin C. to Dam spillway (2.4
mles), Parlin C.(l mle) and Bear Cr. (0.5 miles). W did not survey
the upper areas of the North Fork or Parlin Creek in 1991-92 because too
little spawning activity was found bel ow these areas to indicate that
spawni ng activity in upper areas was likely. In 1990-91, no surveys were
conduct ed above the egg-taking station since no coho were rel eased above
the station.

1991-1992 SURVEY

Bet ween Decenber 28th and January 9th, 216 coho (81 nales, 38 females
and 97 grilse) were rel eased above the egg-taking station. Fromthe 10th
to 23rd of January the trap was |left open during a period of |ow water
and it is believed that no fish passed through (Alan Gass CDFG
personnel conmunication. 1992). From the 23rd to February 2nd, no
additional fish were rel eased upstream From February 2nd. to February
23 fish could pass the egg-taking station w thout being counted.

Surveys Above the Egg-taking Station

In Table 10 the chronol ogy of coho rel eases can be conpared to the
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nunbers of live fish observed, nunber of redds counted and carcasses
tagged in areas above the egg-taking station. On Decenber 2nd the two
maj or spawni ng areas above the station were first surveyed. Twenty-
three live fish were observed in the South Fork Noyo between Parlin
Creek and the Egg Station; no live fish were found in the North Fork.
These surveys were conducted 3 to 5 days after 119 coho (19 fenal es)
had been rel eased. There were 27 redds observed and 3 carcasses found.

By the 5th of February a peak live count of 52 fish had been observed,
142 redds counted and 20 coho carcasses tagged, including

7 adult (3-year-old) males, 2 adult fermales, 2 male grilse (2-year-
old), and 1 fenmale grilse. Fenales carcasses were 25 percent of the
carcasses found. This conpares to 18 percent of rel eased being fenale.
After February 5th there were 21 redds counted, one coho carcass tagged
and a total of nine live fish observed (1 coho and 8 steel head). O 16
carcasses tagged with jaw tags, 7 (449 were recovered.

O the fish rel eased above the egg-taking station, eight percent were
found as carcasses. The peak live fish count was only 26 percent of
t he nunber rel eased. The neasurabl e adult carcasses found represented
only 8.8 percent of the nunmber of adults released and the grilse
carcasses represented 3.1 percent of grilse released.

Surveys Bel ow the Egg-taking Station

The results of lower South Fork Noyo surveys and the nunmber of fish
taken at the egg-taking station are shown on Table 11. It can be seen
t hat spawni ng occurred prior to the first survey on Dec. 17th where 33
redds were observed.

In the lower South Fork a peak live count of 201 was observed on
Decenber 30th. There were 275 redds by January 29th and 21 nore in
February. There were 99 carcasses tagged. The sex, age and | engths of
t he nmeasurabl e portion of these tagged fish is found on Table 12. Adult
mal es and fenal es conposed 26 and 40 percent of carcasses while male
and female grilse conposed 31 and 3 percent of carcasses,
respectively. O 92 carcasses tagged with jaw tags, 36 (39% were
recover ed.

The peak count of 201 live fish represents fish that did not enter the
facility during that early run since only 3 fish entered the station
over the next three days. A second run of fish cane through fromthe
3rd to 9th of January, coincident with rain and increased flows.
Rel atively few additional fish spawned in the |ower section after the
initial period, evidenced by Ilow nunbers of new redds found. A
surprisingly few live fish were observed on January 3rd, just 4 days
after observing 201 even though visibility inproved
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TAELE 10, The Mumber of Coho Salaon Released above the Egg-taking Station in 1991-92 and the Number of Live
Fish, Redds and Carcasses Tagged by Date in the Morth Fork, South Fork from the Egg-taking Station to
Parlin Creek (SF R-1), South Fork froe Parlin to Dam Spillway (5F-R2), Parlin and Bear Creeks,

DATE
DECEMBER JRNUARY FEERUARY MARCH
2829303 1 2 3 4 5 867 8 91011 13 1415 20 22 28 29 4 5 11 23 10
Mug.-Rel.¥ 391 06 3 O O 9 O 44525 8 & O 00 . 0
Number of Live Fish Observed
North Fork 0 ] 18 4 2 n 0 ¢ 3
SF R-1 23 14 40 1 9 b 2 3 i
SF R-2 14 0 1 0 0 0 ] 0
Parlin Cr. 4 I 1
Number of Redds Counted
North Fork 4 0 23 9 4 2 3 1 3
SF R-1 23 14 16 4 4 10 1 3 8
SF R-2 12 k! 1 1 2 0 1 1
Parlin Lr. 2 0 0
Bear Creek 6

Number of Coho Carcasses Tagged

North Fork 3 0 { 0 1 0 0 0 0
SF R-1 0 1 2 2 2 B 0 ! 0
SF R-2 0 { 0 0 ) 0 0 0
Parlin Cr. ] 0 0

¥ From 1710 to 1/27 the trap was left open but it is believed that no fish passed because flow conditions were very low.
Froa 1/23 to 2/1 coho yearlings were held in egg-taking station. No spawners were trapped although it is possible that
a fish tould have jumped the screen and passed upstream. From 2/2 until 2/23 the trap was left open. Dn 2/24 trap was
operated while imprinting yearlings for 10 days. - Ho fish were trapped but it is possible a fish could have passed.
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TABLE 1i, The Nusber of Coho Trapped at the Egg-taking Station and the Nusber of Live Fish and Redds
tound and Carcasses Tagged in the Lower South Fork and Kass Creek in the 1991-92 Survey.

DATE

DECEMBER JANUARY FEBRUARY MARCH
1723 .28 29 30 31 1 2 3 435 67 8 9 10 11 12 14 15 22 29 4 5 12 256 % 10 1

Coho Trapped 13¢ 165 35 3 0 011 1 HO793ALS 2 0 O 0 0 0 0

Lower South Fork Noyo River

Live Fish 0 20 204 89 74 3 & 4 7 0 0
b Redds 3T 4 117 25 14 16 3 & 2 0 ]
Carcasses 0 9 & B 17 18 28 5 14 0 i

Kass Creek

Live Fish 15 1 3 0 0 0 0
% Redds 39 5 4 3 7 ] 1
Carcasses § 9 4 { ¢ ] 0

t Includes one tagged steelhead
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Table 12. The Nunmber (%, Average Length and Range (fork
|l ength cm) of coho sal non carcasses found in the
| ower South Fork Noyo in 1991-92 by age and sex.

MALES FEMALES
Age Nunmber Ave.Len. Range Nunber Ave. Len. Range
2 22 47.1 42-50 2 48.0 46- 50
3 19 64.5 45-71 29 63. 8 49-73

mar kedly. Between the live fish counts in lower South Fork and Kass,
carcasses tagged and fish entering the Egg Station, only 130 fish can

be accounted for on January 3rd. A mnimal estimate (miniml due to
turbidity conditions when the 201 live fish were observed) of 71 fish
are unaccounted for after just 4 days. It is possible that sone of

t hese fish backed out of the South Fork and into the Noyo River.

In Kass Creek, surveys were conducted 8 tinmes fromJanuary 2nd to March
IIth. The peak live count was on January 10th at 16 coho. There were 51
redds were counted in January and 12 in February. A total of 15
carcasses were tagged including two adult males, two adult fenales, two
male grilse and one steel head (48 cmin length). O 14 tagged with jaw
tags, 5 (36% were recovered.

Popul ati on Estimation

In the area above the egg-taking station 38 fermales (adults and gril se)
were rel eased. Redds found in the upper South Fork surveys through
February 5th are considered to have been made by fish counted through
the egg-taking station. Those found after that date are considered to
have been nade by fish that entered upper South Fork uncounted. Wth a
count of 142 redds and a release of 38 fermales, the nunber of redds
constructed per fermale would be 3.7 if all of the fermales released did
spawn above the egg-taking station.

In the |Iower South Fork, there were 296 redds by February 5th (none
after this date). If this ratio (3.7:1) to were to hold for areas bel ow
the station, the nunber of spawing fenmale coho would be 80. For
compari son purposes, it would be good to be able to convert the nunber
of females into a total run estinmate. Femal es conposed about 43
percent of the carcasses found in the lower South Fork this year,
indicating that the total coho run was about 186 fish. This nunber is
slightly bel ow the peak live fish count of 201, indicating that the 3.7
figure may be too high for this area.
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In the area above the egg-taking station, 21 redds were found after
February 5th and during this period one live coho and 8 |ive steel head
were observed. Using the percent conposition of coho in live fish
counts to indicate the percentage of February redds that were coho
redds, two coho redds would be estimated. Only a single pair of coho
woul d be expected to have spawned in this area after February 5th

To use the carcass retention (CR) nodel to estimate the nunber of
spawners above the egg-taking station, an estimate of the average daily
carcass retention nust be nade. Table 13 shows , for the all areas
above the egg-taking station conbined, the nunber of carcasses
tagged and recovered under the survey intervals experienced. By
lumping the days from5-9, the recovery rate is 40 percent for a seven
day averaged interval. The longer intervals had no recoveries although
it is fair to expect that had nore fish been tagged, sone recoveries
woul d have occurred. A constructed daily retention rate curve based on
a daily retention rate of .86 passes through the 40 percent retention
poi nt estinmate after seven days (see Figure 3.) and so was sel ected as
the retention rate to nodel this population. * Wth this retention
rate the CR nodel estinmates a spawni ng popul ation of 28 fish.

Tabl e 13. The Nunber of Days between Surveys, Number
of Jaw Tags and the Nunber of Tags recovered in the
Upper South Fork Noyo in 1991-92

Days Tagged Recoveri es
5 1 0
7 13 6
9 1 0
12 1 0
14 1 0
16 1 0
19 1 0

In the lower South Fork Noyo the carcass retention rate was .86 as
well. The fit of the retention curve to the South Fork data is shown in
Figure 3, where the retention curves for both the 1991-92

! The .86 retention rate here matches that found for the |ower South
Fork Noyo this year which was based on significantly greater nunbers of
tagged and recovered carcasses.
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and 1990-91 South Fork data are shown. Using the retention rate
sel ected, the CR nodel estimate for the |ower South Fork is 151 coho.
In Kass Creek, the CR nodel estinmates that 24 coho spawned.

The spawni ng popul ati on above the egg-taking station based on the AUC
method is 33 coho where a average carcass duration of 4.7 days was
estimated. An AUC estimate based on live fish is 91 coho.

In the | ower South Fork, the AUC carcass nmethod woul d estimate 100 coho
spawners and fromlive counts an estimate of 210 is obtained. In Kass
Creek, the estimate of coho spawning is 22 fish with both live and
carcass net hods.

The CR and AUC carcass nodel estimates are about 170 fish short of the
216 coho rel eased above the station and the |ive-based estinate is 125
fish short.

Part of this error may be due to the ability of fish rel eased above the
station to back down and drop over the dam |In the initial planning of
this survey, it was intended that fish rel eased above the egg-taking
station woul d be nmarked so that if they dropped back down they could be
identified. As this did not happen, it could be assuned either that
fish released did spawn above but drifted dowstream to die, or that
they did not spawn above and instead backed down to spawn below. A
study conducted in three tributaries to the Alsea Rver in Oegon found
that of the coho rel eased above a trap only 47, 57 and 61 percent of
the coho originally rel eased upstream eventually spawned in those sane
tributaries (Mring 1975). The mmjority of the other coho returned
back downstream as |ive unspent fish. The possibility that these fish
did construct redds but did not actually spawn is quite possible.
Briggs (1954) found that when exam ning coho redds 54 percent were
false or trial redds containing no eggs.

Anot her potential problemis that the carcass retention rates of tagged
carcass may not represent the retention rates for the population as a
whole. If a high proportion of carcasses are being renoved from the
stream by a predator or scavenger which has a particular territory, the
life of a carcass within that territory may be nuch shorter than in an
area which doesn't have that predation. This woul d be especially true
where the spawni ng population is small and the predator/ scavenger can
remove nost or all of the carcasses. The surveyor in this instance
woul d be nost likely to find fish carcasses outside the territory of
t he ani mal where the carcasses found woul d have a | onger retention rate
than carcasses found within the territory.

The wutility of the AUC live fish estimate based on an assuned
"residence time" (Ames and Phinney 1977) or "survey area residence
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Avcraged Carcass Retention Rates for the Time Intervals

Iligure 3.

lixperienced and associated Daily Carcass Refention Curves

for the Lower South Fork Noyo River in 1991-1992 and 1990-

1991.
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time (Irvine et al. , 1992) for coho is limted. The residence tine
of coho have been found to vary considerably (Bocking et al. 1988
Perrin and Irvine 1990; Irvine et al. 1992; English et al. 1992) and
AUC estimates are very sensitive to observer efficiency (English et al
1992). Here though, the AUC |ive estinmate cones closer to the nunber
rel eased than do carcass estimates.

The estimates, for the |ower South Fork Noyo are 151 and 100 based on
the CR and AUC carcass nethods. The carcass-based estimates for the
area above the egg-taking station are about 170 |less than the nunber
rel eased. This indicates that the |ow carcass-based estimate in the
area above the egg-taking station are not sinply due to spawners
droppi ng back down over the dam since carcass estimates in the | ower
section are lower than the 170 fish shortage to start. Assum ng the
redds/female estimate of 186 coho is correct, there are about 200
carcasses that are unaccounted for by the CR nodel and 256 using the
AUC car cass net hod.

1990- 91 SURVEY

In the lower South Fork Noyo, surveys were conducted seven tines from
January 16th through February 27th. No surveys were conducted above
the egg-taking station because there were no coho rel eased above the
station in 1990-91. The egg-taking station did receive 89 adult coho
and 56 gril se. (Alan Grass, CDFG personnel conmunication, 1992).

On the | ower South Fork, a peak live count of 138 was taken on Decenber
16t h. There were 51 coho carcasses tagged. The measurabl e
conponent of this nunber is shown on Table 14 by nunber, sex, age and
length. One of the nmales (60 cm) appeared to be a four-year-old fish
having had two years of freshwater grow h. Redd counts were 97 in
January and 30 in February. O 30 jaw tagged carcasses, 6 (20% were
recover ed.

The estimated carcass retention in 1990-91 was considerably | ower than
in 1991-92, 74 conpared to 86 percent (Figure 2.). This may have been
due to the |lower nunber of fish spawning in 1990-91, resulting in a
hi gher predation rate. The estimated spawni ng popul ation in the | ower
South Fork Noyo based on CR nodel is 80 coho. The AUC carcass and
live-based estimates are 87 and 102, respectively

Since there were no |ive steel head or steel head carcasses observed, al
redd counts in the |lower South Fork are assumed to be coho. The 127
redds would indicate 34 females (@3.7 redds/female) or 68 total (half
of carcasses found were fenale) coho spawned. Two surveys in Kass
Creek in the later half of January found no evidence of fish use.
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Tabl e 14. The Nunber (%, Average Length and Range (fork

length cm) of coho carcasses found in the Lower South Fork Noyo in
1990-91 by age and sex
MALES FEMALES

Age Nunber Ave. Len. Range Nunber Ave. Len Range

2 2 45 43- 46 1 40 -
3 66 62-70 5 59 52-62
4 1 60 - 0

The fact redd-based estimate of spawners is about 80 percent of that
produced by carcass nodels. This is not be expected since carcass
nodel s are expected to produce mnimal estimates. To produce simlar
nunmbers to carcass and |ive-based npdels, the nunber of redds/fenale
woul d have to be between 2.5 to 3.2. The nunber of carcasses in the
| ower South Fork this year is not influenced by spawners backi ng down
from above the egg-taking station. This may give an indication that
the redds/female ratio estimated for the 1991-92 season nmay not be
appropriate for this section of the river or for this year's run and
that perhaps an estimate as low as 2.5 nay be nore appropriate.

REVI EW NG SOUTH FORK NOYO POPULATI ON ESTI MATES

Using the nunber of fish released above the egg-taking station as a
test of popul ation estimation nodels has not been conclusive. There is
no way to explain away all of the discrepancies found. If the 3.7
redds/female is correct and 186 coho spawned below the station in 1991-
92, the 151 CR nodel and the 210 AUC live-based estimates conme quite
close to that nunber. But because the estinmates above the egg-taking
station are low, by 188 fish using the CR nodel and 125 fish using the
AUC live fish-based estimte, these nopdels appear to underestinmate
popul ations significantly.

The CR nodel result was an estimate that was only 13 percent of the
nunber rel eased and the AUC |ive-based estimate was only 42 percent.
If the popul ation estinmates bel ow the station are as | ow as above, the
spawni ng popul ati on could be 620 based on CR nodel shortfall and 500
based on AUC live fish shortfall. For this to be correct, fenmale coho
woul d only be making 1.1 redds on average whi ch does not cone close to
t hat observed above the egg-taking station.

There appears to be no way to resolve this discrepancy at this tine.

For each of the streanms surveyed, this report will give the results
fromeach nodel and to account for the possible error that these nodel s
produce, the redd/female estimates will vary using estinates ranging

froml to 4 redds/female with an exception for streans where chinook
make up a major portion of spawning (see
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Hol lomree Creek section of this report). In the |lower South Fork
(including Kass Creek) this range produces estinmates from198 to 790 in
1991-92 and 63 to 254 in 1990-91.

RESTORATI ON EVALUATI ON

The runs entering the South Fork Noyo to spawn were the |argest of any
of the coho runs surveyed. It is not known what portion, if any, of
t hese coho are produced through natural production because they were
not marked nor identifiable though scale analysis, therefore, the
benefits in terns of increased natural production fromthese relatively
| arge South Fork Noyo spawning' escapenents can not be eval uated.
Clearly, in ternms of value to fisheries, these planting of yearling
coho are beneficial.

The nunber of coho trapped in the South Fork Noyo were 1,200 to 3,000
during the first 13 years of operation at the egg-taking station
(Snyder and Sanders 1979). Since 1977-78, the nunbers have averaged
much | ess and exceeded 1200 only twice (Brown et al. 1993). Reduced
coho popul ati ons since 1976 have occurred throughout O egon, Washi ngton
and California and have been associated with poor ocean survival
condi tions (CGunsolous 1978; and Bottom et al. 1986) which nmay be the
result of a change in the ocean circulation pattern which occurred in
the winter of 1977 (Norton et al. 1985). The 1011 coho that were
trapped in the South Fork Noyo in 1989-90 was the forth |argest run
since 1976 while the 145 in 1990-91 was the second | owest on record.

The South Fork has undergone habitat restoration work as have nany
salnon streans in California. In the early 1960's, of an estimted 16
mles of habitat in the South Fork and its tributaries, only one mle
was classified as in satisfactory condition (Holman, G, & W A. Evans,
1964) and 15 nmiles were "inproved", or in other words, had log jans
renoved. Hol man and Evans (1964) reported that the main benefit of the
log jam renmoval was not, contrary to popular belief, the renoval of
i npassable barriers but instead creating conditions in which wnter
flows could renove silt and gravel deposited behind log jams. He also
reported a problemthat there was a tendency to be over neticulous in
clearing of small uninportant debris. These activities probably had
a negative inpact on coho production by renoving from the stream the
| arge woody debris and cover; the critical habitat required by coho
(Hoar 1951; Hartman 1965; Ruggles 1966; Bustard & Narver 1975;
Ni ckel son et al. 1992; McMahon and Hol t by 1992).

HOLLOWREE CREEK

Surveys of Hollowree Creek are divided into two primary areas; 1,
bel ow the Hollowtree Fish Hatchery and 2, areas above the fish hatchery
(Figure 4.). The area below consists of a 7.8 mle reach of the
mai nstem of Hollowree Creek fromits nmouth to the hatchery. At the
hatchery site is a weir where fish can be collected for fish
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propagati on or counted and rel eased above. The area above is divided
into several reaches. Sonme upstream areas were surveyed fairly
consistently while others were not surveyed at all.

The mainstem Holl omree Creek from the hatchery to the confluence of
Huckl eberry Creek is 11.3 mles. No surveys were conducted above the
confl uence of Huckl eberry Creek. The two primary reaches were fromthe
hat chery to Eastside Rd. sign (2.5 mles) and from Redwood Creek up to
Huckl eberry Creek (4.6 mles). The 4.2 mle reach between the Eastside
Rd. sign and Redwood Creek was not surveyed due to the difficult survey
conditions conmbined with the |ack of spawning activity found in prior
survey years. This area consists of steep canyons and deep pools where
swwming or floating the stream was usually reguired. In the upper
reach (Redwood to Huckleberry), surveyors did not always have
sufficient time to conplete the entire reach or cane out at the wong
| ocation so sone surveys did not cover the entire reach. Several
tributaries were surveyed, but none on a consistent basis. These
i ncl uded Redwood, Huckl eberry and M chael s Creek.

1991- 92 SURVEY Lower Hol | owt ree Creek

The lower 7.8 miles of Hoilowmree Creek was surveyed 9 tinmes from
Novenber 25th to March 12th. No evidence of fish use was found until a
survey on Decenber 31st. The nunber of carcasses tagged were 134
chinook, 9 coho and 2 steel head. The peak live count was 189 on
January 10th and there were 151 redds in January and 3 in February. O
135 jaw tagged carcasses, 49 (36% were recovered. The nunber, average
| ength and range in | ength of aged chi nook and coho carcasses found in
Hol l owtree Creek are shown on Table 15. The chinook run was heavily
dom nated by 4 and 5 year old fish.

There was a single fish found with an adipose clip. (Tag nunber
B61509). This was a 1987 brood Holl omree Creek Hatchery rel ease. The
hatchery rel eased a total of 51,670 adi pose clipped chinook in 1987 out
of at total of 189,914 fingerlings. Expandi ng for untagged fish woul d
i ndicate that four hatchery released fish fromthe 1987 brood were in
t he sanpl e checked for fin clipped fish;

about 10% of the total returns of age four fish, This woul d indicate
t hat between 12 and 18 of these fish spawned in Hollowree Creek this
year.

This section of river had a lot of bear sign. Fresh bear tracks were
often observed. In one survey, about 15 or so carcasses were found
along a bear trail which followed the stream Sonme of these fish were
badl y deconposed and uneaten. There was one whol e carcass found which
had been previously tagged in the stream which the bear had haul ed out
but did not eat. Many of the carcasses had the top
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of the head and body mssing with the remainder of the head, skin,
backbone and tail still attached.

The estimated popul ati on of chinook salnon in |ower Hollowtree is 205
fish based on the CR nodel where the carcass retention estimte was
0. 89. The coho estimate is 13 fish. The AUC carcass-based nethod
estimated 261 kings and 10 coho. The AUC |ive-based nethod estimated
350 chi nook and 15 coho spawning in |ower Hollowree Creek (using the
assunmed 11 day average spawner residence tine.)

The 151 January redds, using the 1 to 4 redds per ferale range, would
estimate between 38 and 151 fenales, and with 42 percent of carcasses
being female, there were between 90 and 360 total sal non estimated.
Clearly, because 189 fish were actually counted on a single survey,
estimates below this figure are too | ow and may indicate that chinook,
at least in |ower Hollowree Creek, do not dig as nmany redds as do the
Noyo River coho. Wth an absolute lower limt of 189 fish and since
about 6 percent of carcasses were coho, the range based on redds is 11
to 22 coho and 178 to 338 chinook. The | ow end of the range is produced
with a redd/femal e estinmate of 1.8.

Upper Hol l om ree Creek

At the Hollowmree Creek Hatchery, 76 adults and 6 jack chi nook sal non
were trapped. O these 77, including 7 fermales, were released
upstream There were also 100 coho adults (including 52 fermal es) and 3
grilse trapped and rel eased upstream The first fish was trapped on
Decenber 28th and the last on January Ilth. (Louis Hans, Sal non
Restoration Ass. personnel communication, 1992). The trap was taken
down on January 31st and fish could pass w thout being counted after
this date.

The area imediately above the hatchery was surveyed 6 tines from
January 10th to March 12th, including one inconplete survey on January
23rd. There were 6 chinook and 3 coho carcasses tagged. The peak |ive
fish count was 23 on January 10th. The redd counts were 6 in January,
zero in February and 2 in March. O the 9 jaw tagged fish, 5 (56%
wer e recover ed.

In the area between Redwood and Huckl eberry Creek 6 surveys were
conduct ed between January 10th and March 12th. Two of these surveys
were from Huckleberry to Bond (3.4 mles), two were from
Huckl eberry to M chaels Creek (2.2 mles) and one covered the area from
Bond to Redwood Creek ( 1.2 mles). There were 7 chinook, 10 coho and 1
st eel head tagged. The steel head was a 33 cm 2-year old nmale with one
year of ocean growh. The peak live count was on March 12 where 11
steel head were seen. The total redd count was 14 in January and 39 in
February. O the February redd count, 32 of these redds were found on
an early February survey that included the area between Redwood and
M chaels Creek (2.4 mles) which was

34



not surveyed in the previous survey period; for this reason, these
redds are considered to be January redds. O 15 jaw tagged carcasses
only one (7% was recovered.

In Redwood Creek, surveys were conducted three tinmes. In one of these
(January 30th), a distance of 0.3 mles was surveyed above the bridge
and the other two, January 23rd and February 6th, the area surveyed was

fromthe bridge to the nmouth (0.3 niles). No carcasses or live fish
were observed. The total redd count was 6 in January and 2 in
February.

Tabl e 15. The Nunber (%, Average Length and Range (cm) of

Sal ron Carcasses found in 1991-92 Hol | owt ree Creek
Surveys by age.

MALES FEMALES
Chi nook Sal non
Age Nunber Ave. Len. Range Nunmber Ave. Len. Range
2 4(5% 49 46- 52 0
3 3(4% 71 70-71 1 (1% 73
4 16(21% 91 83-98 23(30% 91 78-94
5 19(25% 94 82-102 8(10% 93 85-98
6 1(1% 104 2 (2% 112 110-115
Coho Sal non
2 4(25% 45 41- 48 0
3 7(44% 62 54- 68 5(31% 62 57- 65

In Bond Creek, a single survey on February 27th. found 13 redds, one
st eel head carcass and one |ive steel head. The steel head was a nmale 74
cm in length. This fish could not be aged because all scales were
regenerated but did appear to have had 3 years in ocean. This fish
died as it tried to pass a falls but fell between boul ders where it
becane trapped.

One survey on the lower one mile of Huckleberry Creek on February 27th
found no evidence of fish use. It was also reported that this Creek was
heavily silted.

The single survey in Mchaels Creek on January 30th found five redds.
No live fish or carcasses were found.

For all survey areas above the hatchery conbined, the redd count was 63
in January and 24 after February 6th. There were 13 chi nook
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and 16 coho tagged. These represent 17 and 16 percent of the nunbers of
chi nook and coho released. One of these coho carcasses was found on
February 27th and nmay have cane up after the trap was taken down. Qut
of 24 jaw tags, 6 (25% were recovered. The | ow recovery rate of tagged
fish (25% conpared to 36% bel ow the hatchery) is due in sonme part, to
the inconpl ete surveys.

Since Hollowtree was not surveyed above Huckl eberry Creek, the 4.2 mle
m ddl e section, nor in tributaries such as Butler, Waldron and Mile
Creeks, the nunbers of fish rel eased above the hatchery can't justly be
used to test popul ation estimtes through the popul ati on nodels. Al so,
since the nunbers of tagged fish could not always be identified as to
whi ch portion of the reach they were tagged (because of the inconplete
surveys), no recovery rate could be established nor could the nunber of
days between surveys be established for use in carcass nodels. What
can be said is that about one redd was found for each fenale
(coho+chi nook) rel eased.

For Holl owtree Creek the conbined trap count and | ower river estinmates
produce estimates that range froma | ow of 260 to 432 chinook and 111
to 122 coho this year.

1990- 91 SURVEY Lower Hol | owt ree Creek

Lower Hollowree Creek was surveyed 6 times from January 18th to
February 28th. Chinook sal non carcasses or remains were found fromthe
first survey until February 20th and coho from February 8th to the
20th. There were 4 chinook, 3 coho and 3 unidentified carcasses tagged.
The peak live count was 9 on February 20th, 6 of which, were identified
as steel head. The nunber of redds were 19 in January and 48 in
February. O 7 jaw tagged carcasses, three (43% were recovered. There
was only one neasurable chinook salnmon. It was an unusual fish, a 38
cm 2-year old female. The two neasurabl e coho were males 67 and 59 cm
in length. One of these was a three-year-old nmale the other possibly a
four-year-old fish

The CR nopdel would estimate 5 coho, 4 chinook and 5 unidentified fish
spawning in lower Hollowmree Creek. The AUC carcass-based nethod
estimates 4 coho, 3 chinook and 4 unidentified and AUC |ive-based
estimtes are 3 coho and 3 chi nook.

In 1991-92, the |l ow end of the redd-based range in popul ati on esti nmates
for lower Hollowtree was estimated utilizing a 1.8 redd/female figure
(based on the chinook redds/fenale). The proportion of carcasses that
were coho that year was only 6 percent. In 1990-91, of 7 salnon
carcasses 3 (42% were coho carcasses and so the 1.8 redd/fenmale figure
is likely too | ow since chinook appear, at |east based on this
study, to produce considerably fewer redds per fenmal e on average than
do coho. The
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1 to 4 range would be nore appropriate here where the purpose is to
have the range enconpass the full range likely. The 19 January redds
woul d indicate that between 10 and 38 sal nbon spawned. I n February,
out of 14 identified Iive fish, 2 were coho and 2 were chinook and ten
wer e st eel head. Using these proportions to allot redds, 14 would be
sal nron and 34 steel head redds. The total nunber of salnon redds is
estimated at 33, indicating the range for salnon is between 16' and 66.
The coho range is from7 to 28 fish and the chinook range is from9 to
38 fish.

Upper Hol l omt ree Creek

At the Hollowtree Creek Hatchery trapping facility, 15 chinook were
trapped and rel eased upstream There were no fenales trapped so all

chi nook were released. There were 39 coho trapped and rel eased
upstream 17 males, 21 fermales and 1 grilse. There were also 2 nale and
5 female steelhead trapped and released upstream The trap began
operation on January 6th and ended on February 10th. Chinook were
trapped from January 14th to February 9th; coho were trapped from
January 13th to February 8th (Louis Hans, Salnon Restoration Ass.,

personnel communi cati on, 1992).

In this survey season, upper Hollowree was divided into three
sections; the trap to Eastside (2.5 mles), Eastside to Bond Cr. (5.4
mles) and Bond Cr. to Huckleberry C. (3.4 mles). Upper Hollowree
Creek surveys began on January 18th and continued until February 27th.

In the trap to Eastside section, one live fish was seen on February
1st, two redds by January 8th and two nore on February 27th. One coho
carcass was jaw tagged and a chinook tail punched on the 27th of
February. In the mddle section, one |live coho was seen on February
13th and a total of 18 redds counted. No carcasses were tagged. In the
upper section Bond Cr. to Huckleberry Creek, the peak |live count was 7
coho on January 28th. The redd count for this section was 38 of which
23 were found February 13th or earlier. One coho and one chinook
carcass were tagged; one (50% of these was recovered. The chinook
carcass was recovered on February 27th and was a two-year-old femal e 60
cm fork |ength.

The two coho carcasses found were fenmales 63 and 65 cm in |length. Both
of these coho, based on scales, appeared to be four-year-old fish
having two years of freshwater growh. Four-year-old coho are not
common (Moring 1975; Shapoval ov and Taft 1954) and havi ng both these
femal es and possibly one of the two nales found bel ow the hatchery trap
all being four-years-old is noteworthy. The only other four-year coho
identified in this survey was on the South Fork Noyo this sane season
Per haps sone environnental factor has lead to this unusual incidence of
four-year coho this year.

I n Huckl eberry Creek, two surveys in the lower half mle of the Creek
found no live fish or carcasses in the later part of January.
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There two redds were count ed.

Three surveys were conducted in Redwood Creek between January 28th and
February 20th. The first two surveys were in the lower 0.3 mle from
the mouth to the bridge and the |ast extended upstream an additi onal
0.3 of a mle. No |ive spawners were seen. Two carcasses were
tagged; one tail punch and one jaw tag. Nei ther fish could be
identified to species. The single jaw tagged carcasses was recovered
for a 100% recovery rate. A total of five redds were found.

The Hollowtree Creek trap was operated until February 10th. It is
assunmed that spawners and redds found through the February 13th survey
were accountable to fish counted through the trap; through this date,

50 redds were found. This conpares to 26 females (21 coho and 5
steel head) released at the trap. At a very mininmum there were about 2
redds per female. Sonme tributaries and Hollowtree Creek above

Huckl eberry were not surveyed. Wth the low flow conditions that
exi sted, nost of the spawni ng woul d be expected to be in the mainstem
of Hollowtree Creek. At |east one fish spawned in the relatively
smal | er Huckl eberry Creek so it is likely that sonme spawni ng occurred
in the section of Holl owtree above Huckl eberry Creek. Sone spawni ng
woul d be expected in the |ower portions of sone tributaries |ike Bond,
M chael s and Mul e Creeks.

If the 3.7 redds/female ratio estimated for Noyo coho applies to
Hol |l owt ree Creek, the survey area and the 50 redds found account for 14
female spawners or 66 percent of those released, but if the
redds/female ratio were closer to 2, all of the females could be
accounted for. The one to four redds/fenal e range woul d produce sal non
estimates of from 25 to 100 salnmon. Since half the sal non carcasses
wer e coho, the range for coho spawners would be 12 to 50.

In the conbined areas of upper Hoilowtree Creek, there were four jaw
tagged carcasses. O these, two were tagged on the |ast survey and so
had no opportunity to be recovered. For the two that had recovery
surveys, both were recovered although one was not recovered the
follow ng survey but instead on the second survey -20 days after

t aggi ng. Wth the CR nodel and a high carcass retention rate, the
nodel would estinmate that there were 6 coho and 1 chinook. Simlarly,
AUC carcass nethod results in 3 coho and 1 chinook. The AUC live

estimate is also quite low, only 8 coho and 5 chi nook. These esti nates
conpare to 54 chinook and coho sal non being rel eased. The nmjority of
the fish estimated by carcass data are due to carcasses found on
February 27th. These carcasses could have included, or have been
totally due to, fish that passed the trap uncounted since the trap was
renoved 17 days earlier. One of those carcasses was identified as a
femal e chi nook, and since none were released, it nmust be assumed that
it did pass by the trap site after the trap was renoved.
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As with the South Fork Noyo, population estinmates in the upper
Hollomree Creek basin underestimted the population. The degree
depends on what fraction of the spawning areas were surveyed. It is not
bel i eved that nore than 50 percent of spawning areas could have been
m ssed. If only 50 percent of the spawning areas were surveyed, the
nunber of spawners utilizing that area may have been 27 instead of 54.
Even at that, the highest nodel estimate (based on live fish) is only
48 percent of this nunber. When accounting for the fact that only two
of the carcasses tagged would likely have been fish, that were counted
at Hollowree Creek Hatchery, that, simlar to the South Fork Noyo

only about 8 percent or |less of the spawners were found as taggable
carcasses. In the 1991-92 upper Hollowmree Creek survey, even though
surveys covered |less spawning area, 16 percent of the nunber of fish
rel eased were found as taggabl e carcasses.

For fish spawning in the upper South Fork Noyo, a distance of 0 to 3
mles separated nost spawners from the lower river section. If they
drifted that far downstream after spawning, their carcasses would be
counted against areas below the release site, and a distance 4 mles
further, carcasses could enter areas not surveyed at all. But in upper
Hol | om ree, nost of the spawning occurred three to eleven niles above
the release site, making the l|ikelihood that fish backed down into
areas below the release site less likely. 1In addition, areas bel ow the
rel ease site are surveyed for a distance of nearly 8 mles and only 5
coho were estimated to spawn in this area based on carcass recovery.
So clearly, in this case, the discrepancy can not be placed on novenent
of spawners out of the area.

It appears that there nust be a difference in the retention rate of
fish carcasses found by surveyors conpared to those carcasses that are
never seen. This is evidenced by the fact that both tagged carcasses
in upper Hollowree were recovered but only a small fraction of
carcasses are ever seen. This may not be the case where relatively
| ar ger popul ati ons of spawners are found.

In this case, all females (the 21 coho and 5 steelhead) could be
accounted for by a ratio of 2 redds per female but it is nost likely
that sone fish spawned in areas not surveyed and that sone of these
females were taken by predators prior to spawning. Wth these
considerations, 2.5 redds/femal e would account for 20 femal es and woul d
be believed to be a good estimate of the average nunber of redds
produced.

For Hollowtree Creek the conbined trap and lower river estimtes
produce a range in spawni ng escapenents from 18 to 53 chi nook and from
103 to 128 coho in 1990-91.

RESTORATI ON EVALUATI ON
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Many areas wthin the Hollowmree Creek basin have undergone
consi derabl e restoration work. A major portion of this work has been
barrier/log jamrenoval . There has al so been a consi derabl e anount of
structure added such as |ogs and rootwads as well as bank stabilization
proj ects. Much of this work has occurred in tributaries such as
Bond, Butler and M chaels Creek. The vast najority of chinook spawni ng
in Holl owree has occurred in the mainstem mainly belowthe trap site.
Only in one tributary, Butler Creek, were live chinook or chinook
carcasses found and then only on a single survey. Because chinook were
not found to use Hollowree Creek tributaries, restoration activities
are not believed to be having a significant effect on chinook”
production although reduced sedinment input may be inproving the
survival rate of eggs deposited in Holl owtree Creek.

Coho salnon typically spawn in smaller streans than chinook and it
woul d be expected that Hollowmree Creek tributaries would be utilized
by coho sal non. The only extensive surveys in Hollowmree Creek
tributaries occurred in the initial survey year. O 17 coho carcasses
found throughout all of Hollowtree Creek in 1989-90, 5 (29% were found
in tributaries (4 in Redwood Creek and 1 in Huckleberry. ) Only two
redds were found in each of two tributaries Redwood and Huckl eberry
Creek in 1990-91 and only 8 to 10 coho are estimated to have spawned in
tributaries the next year. Extensive restoration work has occurred in
Bond and Butl er Creeks but no coho carcasses were found in either. Not
a single redd was found in Bond Creek in 1989-90 even though eight
surveys were conducted between Decenber 12th and February 27th. I n
1991-92, there were 13 redds were found in late February but nost of
these were |likely steelhead redds. Results from this survey do not
indicate that tributaries were being extensively used by coho for
spawni ng but that nbst spawning activity occurred in the mainstem The
coho spawning in tributaries was primarily limted to Redwod and
Huckl eberry Creek. Both of these tributaries, especially Redwood
Creek/ have ideal rearing habitat for coho, typified by slow noving
wat er and extensive amounts of cover. Even though the anount of
spawni ng activity in Redwood and Huckleberry Creek was mnor, the
upstream rearing areas my be utilized by fry which nove upstream
| ooki ng for suitable habitat (Neave 1949).

The release of about 190,000 fingerlings in the spring of 1988 from
Hol lomree Creek Hatchery, contributed 10 percent to that broods
producti on of chinook sal non. Conparati vel y, a rel eases of about
19/000 fingerlings from the 1985 and 1986 brood (CW# B61515 and
065017) in Redwood Creek, a tributary to the South Fork Eel,
contributed 1.2 and 1.6 percent of the age 3 and 4 chi nook carcasses
recovered in the South Fork Eel in the 1989-90 survey.

The overall inpact of these releases toward increased Eel River
production is difficult to assess. If the river system was under-
seeded, increased snolt production will result in additional spawners;

al though if on the other hand, the estuary or other river
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area is already at or exceeding its carrying capacity, additional snolt
output may not elevate total production and could actually |ower
survival rates for the general population and actually |ower total
producti on. Solazzi et al. (1990) found that increasing the rearing
density of a streamwith coho presnolts did not result in a change in
the average spawni ng density of returning adults whereas supplenenta

f eedi ng of under-yearling coho sal non increased the carrying
capacity of a small Vancouver stream 6-7 fold (Mason 1976). Wth the
relatively |ow nunber of spawning fish in the Eel River during this
survey and with the reduced survival rates which could be expected from
squaw i sh predation, these l|evels of hatchery enhancenent would be
expected to increase Eel R ver sal non production.

SUMMARY PCOPULATI ON ESTI MATI ON TESTI NG

The AUC |ive-based estimtes (based on an assuned 11 day spawning life
for coho salnon) did produce closer estimates than did carcass nodels to
the known popul ati ons. In the upper South Fork Noyo drainage, the
live-based estimate was 91 conpared to about 30 from carcass estinmates
wher e 216 fish were released. Al though in Hollowree Creek, it
estimated only 8 conpared to 6 where 54 fish were rel eased. Car cass
based estimates appear to be wuseful in that the estinmates can be
consi dered m ni num esti mates of spawni ng.

The AUC carcass nethod has not received the review in the literature
that the AUC live fish nmethod has nor has the author found the mnethod
being used elsewhere. There is considerable variation between
estimates of the two carcass nodels which is surprising since the
carcass retention rate was used to determne the average carcass
duration for the AUC nodel. Since the nmethod used to determ ne the
average carcass duration for use in the AUC nmet hod was not di scussed by
Bei dl er and N ckel son (1980) the method used in this report nmay not be
appropriate for use in that nodel. For this reason the author believes
that the CR nodel estimtes are nore valid than the AUC estinates
derived here.

In this report, no specific nunerical estimate is given for the nunber
of fish that spawned in the surveyed streans. |Instead, ranges from a
| ow determ ned fromthe CR nodel and a high based on the upper end of
the redd-based range are believed to enconpass the I|ikely spawning
popul ations for the streans surveyed. Additional study is needed to
better deternmine the relationship between femal e spawners and the nunber
of redds constructed. Also, a study of the retention rate of carcasses
in streanms where known nunbers of carcasses were deposited would be of
great interest. Perhaps in the South Fork Noyo where carcasses coul d be
obtai ned fromthe egg-taking station, the carcasses could be distributed
into various streans in a controlled study to see if the retention rates
determned in this study reflect the actual rates or if they are sonehow
bi ased.
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CASPAR CREEK

Caspar Creek surveys are divided into four reaches: |ower Caspar from
its nouth to the confluence of the North and South Forks (3.0 mles);
the South Fork fromweir to nouth (0.5 miles); the North Fork fromweir
to mouth (1.9 mles); and the lower Mddle Fork (0.5 mles). The weirs
on the North and South Forks are operated by the U. S Forest Service but
not as a fish counting station.

1991- 92 SURVEY

The | ower section was surveyed 10 tinmes from Decenber 20th to March
9th. A total of eleven coho carcasses were tagged, eight of which were
found on January 13th. The peak live count was 7 on January 8th. O
ei ght coho carcasses jawtagged, none were recovered in subsequent
surveys. A total of 38 redds were found through January 21st and no
nore were found until the final survey on March 9th where 2 were
count ed.

In the North Fork, 8 surveys were conducted from January 3rd to March
9t h. There was 1 chinook salmon, 9 coho, 2 steelhead and 1
unidentified carcass tagged. The peak |ive count was 8 on January 3rd.
Redd counts were 54 in January and 5 in February. O 13 jaw tagged
carcasses, only 1 (8% was recovered.

In the South Fork, 6 surveys were conducted from January 6th to March
9th. No live fish or carcasses were found. In January, 6 redds were
counted and one nore on February 24th.

In the Mddl e Fork, one survey on January 6th was conducted. No
evi dence of fish use was found.

The king salnon, the first reported from Caspar Creek, was a fenale 78
cm in length. The neasurable coho consisted of 5 adult nales
(averaging 62.8 and ranging from 58 to 66 cm), and 4 adult fenales
(averaging 64.3 and ranging from 62 to 67 cm) Two fenal e steel head
carcasses were 43 and 69 cm in length; the larger was a five year old
fish, the smaller couldn't be aged.

In total, out of 21 jaw tagged fish in Caspar Creek, only 1 (5% was
recovered. This is the |owest recovery for any stream surveyed.
Roughly, these areas were surveyed on a six day interval. To obtain a
5% retention after 6 days, a daily carcass retention rate of 60 percent
woul d be required. Using this figure, the CR nodel would estinmate that
26 coho spawned in |lower Caspar and 29 in the North Fork. In addition
4 king sal non, 4 unidentified fish and 7 steel head carcasses woul d
have al so been deposited in the North Fork. No fish would be estimated
in the South or Mddl e Forks.

The AUC carcass-based estinates were 33 fish in the |ower section and
47 in the North Fork, and for |ive-based nodel, 9 and 6 in the
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| ower section and North Fork respectively.

There were 98 redds counted in January. This would indicate that
bet ween 49 and 196 coho spawned in Caspar Creek this season; two of
this estinmate woul d be chinook.

The estimate based on live fish is nmuch |ower than the estimte based
on carcasses which is unusual. The carcass retention rate was al so
unusual ly | ow. I f Caspar Creek has a popul ation of predators which
reduces carcass retention significantly, these predators nmay also
reduce the spawning life of a <coho significantly. To bring the
AUC |ive-based population estimate up enough to approxi mate the ot her
popul ati on estinates, the.spawning life of a coho would have to be
reduced from 11 to 3 days. Such a rate of loss would indicate that
many fish may be killed prior to spawni ng.

1990- 91 SURVEY

In this year, the |ower section was surveyed 7 tinmes from January 16th
to February 25th. Only two carcass were tagged: a 72 cm steel head on
February 18th and the other, unidentified to species, on February 25th.
The steel head had been shot with a gun. Neither of the tagged fish were
recovered. A peak live count of 9 was nade on February 25th, eight of
which were identified as steel head. Redd counts were 14 in January and
35 in February. One female coho was reportedly caught (westled down)
by a tourist fromldaho on Caspar Beach on February 3rd as it tried to
swimthe bar at the nmouth of Caspar Creek.

The North Fork was surveyed 4 tinmes from January 21st to February 25th.
No carcasses were tagged. A peak |live count of 4 steel head was nmade on
February Ilth. No redds were found in January, 20 were found in
February. Surveys were conducted above the weir by U 'S Forest
personnel . These surveys were conducted once a week from January 18th
to April 29th fromthe weir to a distance 3524 feet upstream (Karen

West, USFS, personnel comrunication, 1991). Live steelhead were
observed from March 6th to April 29th. The peak count of |ive steel head
was 7 on April 17th. Mst of the steelhead seen were in a small

reservoir fornmed by the dam on the North Fork. Only one redd was
reported in these surveys.

In the South Fork, 5 surveys were conducted from January 21st to
February 25th. No evidence of fish use was found. Additional surveys
were conducted above the South Fork weir by the U S. Forest Service.
Surveys included a distance of 2008 feet above the weir. They found a
single fish on April 2nd. No other evidence of fish use was found.

Since only two carcasses were tagged and since they were both
st eel head, no coho would be estinmated to have spawned. From the 14
redds in January, between 4 and 7 femal es or between 8 and 28 coho
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spawned. Based on live fish, the AUC nethod would estinmate 2 coho
Surveyors in Caspar Creek did note lots of otter and raccoon tracks and
did find bear sign in one survey.

RESTORATI ON EVALUATI ON

In 1960 Federal and State agencies initiated a study of long-term
effects of logging and road building on stream flow, sedinentation,

aquatic habitat, and fish popul ations on two watersheds of Caspar O eek
- the North and South Forks (Krammes and Burns 1973). No restoration
projects have occurred in the drainage since the early 1970's which
woul d interfere with on-going study (Fay Yee, Calif. Dept. of Forestry,

per sonnel communication. Ft. Bragg, 1993).

DEHAVEN, HOMRD AND WAGES CREEK 1990-1991

Al'l three of these streans (Figure 1.) were planted with yearling coho
in the Spring of 1988. The purpose of planting Noyo R ver coho stocks
into these drainages was to reintroduce coho since recent surveys had
found no evidence of existing coho runs (Wl don Jones, CDF&G, per
corn. 1989). These spawni ng surveys were conducted for the purpose
of determ ning whether or not adult coho were returning to spawn from
rel eased coho yearlings.

1990- 91 SEASON
DeHaven Creek

DeHaven Creek was surveyed from the nouth to three mles upstream
There were three surveys from January 17th to February 4th. There was
no evi dence of spawning activity during any of these surveys.

Howar d Cr eek

Howard Creek was surveyed three tinmes between January 17th. and
February 4th. The distances ranged fromtwo to three mles. As for
Dehaven, no evidence of fish use was found. The stream was descri bed
as having a lot of large rock and no areas considered to be good
spawni ng gravel

Wages Creek

This stream was surveyed five tines between January 17th. and February
13th. There were three carcasses tagged; one a coho on February 4th
and two steel head on the 13th. The peak |ive count was two steel head on
February 13th. Four redds were found in January and eight in February.
Surveys were done from the nmouth to the forks, a distance of three
mles. One survey was continued an additional mle upstream O the
two jawtagged carcasses, only one had a subsequent survey to determ ne
a recovery rate. This tagged
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fish was recovered - a 100 percent recovery rate. There was bear sign
along this stream

Based on January redds, there were 2 to 8 coho spawning in this stream
The single carcass would have estinmated no nore than one pair of coho
spawners.

RESTORATI ON EVALUATI ON

It appears that only in Wages Creek was the release of coho snolts
successful . Wages Creek flows were greater than DeHaven or Howard
Creek. This may have allowed the returning salnmon to enter \Wages Creek
where they may not have been unable to enter the other streans. Even
t hough Wages Creek did have coho spawni ng, the nunber was very low. In
Howar d and DeHaven Creeks, this planting effort was not successful.

LI TTLE RI VER

Little River flows through Van Danmme State Park in Mendocino County.
There is a road that follows the streamthrough the park which provides
easy access to the stream The stream surveys were conducted fromthe
nmouth to four mles upstream

1991- 92 SURVEY

There were nine surveys conducted from Decenber 31st to March 9th.
There were eleven coho carcasses tagged. The peak live count was
el even on January 5th. Redd counts were 16 in January and 9 in
February. O the 7 jaw tags applied (one additional was tagged on the
| ast survey), 4 (57% were recovered. There was one fermale (63 cm),
three males (60 to 61 cm) and one nmale grilse (38 cm) coho found
during surveys. It was noted that at |east one redd was out of the
wat er because of |ow flow conditions.

The CR nodel would estimate that 14 coho spawned in Little River this
year. The AUC carcass and live fish estimates would be 9 and 23 coho
respectively. Based on redd counts in January, 8 to 32 coho would
have spawned.

The recovery rate of carcasses on Little River was relatively high
conpared to other streans. This would indicate a low rate of
predati on and/ or scavenging on this stream

There has been concern that culverts along the creek are an inpedi ment
to fish passage and the State Park personnel had sandbagged several of
these to inprove passage prior to the spawning run starting. In the
first survey, a redd and a live female coho were found just bel ow the
upper culvert indicating that passage was possible at all the other
cul verts. The ot her redds
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were below the sixth culvert down from the upper end. A survey on
January 28th also found fish just bel ow the upper culvert. It appears
that the sandbagging did allow fish to pass the culverts. Wile no
redds were found above the upper culvert, it did not appear as if it
woul d have prevented fish passage.

1990- 91 SURVEY

Little River was surveyed three times from January 16th to February
9th. Only one redd was found. It was found on the |ast survey and was
| ocated between 3 and 3.5 mles upstream Previ ous surveys had not
surveyed this far upstreamand the redd appeared not to be fresh so it
is believed that this was a January redd. Only one pair of coho could
have been expected to have spawned. No carcasses or live fish were
seen.

RESTORATI ON EVALUATI ON

Adult spawning m grations are believed to have been hindered in Little
River by a series of culverts. The spawning survey in 1991-92 found
fish above all but the upper culvert and here it appeared that fish
coul d have passed this culvert without difficulty. It appeared that the
nodi fications that were nade prior to the 1991-92 survey allowed fish
to pass with the flows as they existed. There appeared to be very
little quality spawning gravel in Little R ver. The stream was
described as consisting of fast water with a |arge conmponent of the
substrate consisting of boul ders. The | ow coho popul ation estimte of 1
to 3 fish in 1989-90 (N elsen et al., 1990) and only 2 in 1990-91
i ndi cates very poor production levels. The lack of |ow velocity habitat
in all but the very |owest section of the creek probably limts the
coho rearing potential of this stream

S. F. GARCIA AND L. N F. GUALALA RI VER 1990-1991

Both the South Fork Garcia and Little North Fork Gualala Rivers were
planted with yearling coho in the spring of 1988. The purpose for
pl anting these fish (Noyo River stock) was to reintroduce coho into
these areas since native stocks no | onger existed (Wl don Jones, CDFG
per. corn., 1989). These surveys were undertaken to find out whether
coho were returning fromthis effort.

The South Fork Garcia River was surveyed 3 tinmes in February 1991 from
the 1st to the 15th. No live fish or carcasses were seen. Two redds
wer e observed, one on each of the last two surveys. An additional redd
was reported on the Garcia River 100 feet bel ow the nouth of the South
For k.
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The Little North Fork of the Gualala River was surveyed 3 tines in
February 1991 fromthe 1st to the 15th. No live fish or carcasses were
seen. Only two reads were observed in the Little North Fork, these on
the 8th, but on the 15th, five redds were found on the North Fork just
downstream fromthe nouth of the Little North Fork. These redds were,
in all likelihood, from fish that would have spawned in the Little
North Fork but did not due to the |ow water conditions that existed at
the tinme.

Common to both the S.F. Garcia and L. N. F. CGualala were reports of
hi gh nunbers of juvenile steel head. Schools of 20 to 100 fish 4-7 cm
in length were conmon. Also, |low flows prevented spawners fromentering
both these streans during the 1990-91 season. No surveys were conducted
in 1991-92. It appears that even though these streans have not been
produci ng coho sal non, steel head production is relatively high. There
were as nmany as 33 redds in the S.F. Garcia and 17 in the L.N .F.
Gualala in 1989-90 (Nielsen et al. , 1990), nmany of which were in the
nonth of January. There were at the sanme tine several steel head
carcasses and live fish observed while there was no evidence of coho
spawni ng. Toget her, the juvenile popul ations and spawni ng steel head
in these streans indicate that steel head production in these streans is
qui t e good.

Only one pair of fish is estimated to have spawned in these drai nages
this year. Since these fish did not spawn until February, it is assuned
that these spawners were steel head. In both streanms, there was
spawni ng activity just below the nmouths of these streans, indicating
that there woul d have been nore fish spawning had the flow conditions
been better.

RESTORATI ON EVALUATI ON

Both of these streans have been planted with yearling coho in the
Spring of 1988. There were only two redds found in each streamthis
year and additional redds were found just below the nouths of these
streans. This spawning activity is not believed to be due to returning
adult coho fromthe yearling rel eases since they were not found until
t he second February survey.

TEN M LE RI VER 1991-92 SURVEY

The Ten Mle River (Figure 5.) surveys were done sporadically this
season. This was due to the |low survey priority rating given the Ten
Mle by the California Departnent of Fish and Gane. Surveys were
conducted only if the other stream surveys had been conpleted in each
survey period. The upper reaches of the South Fork and
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North Fork and associated tributaries were not surveyed nor were MII,
Redwood, Churchman, or Little Bearhaven Creek. Most areas that were
surveyed were only surveyed once or twice. Wth this |ow effort, no
popul ati on estimates coul d be made except with the redd based net hod.

The mai nstem of the Ten MIle River fromthe confluence of the Mddle
(dark) Fork down was surveyed tw ce; once on Decenber 20th and once on
January 22nd. The first survey extended from Baxman's G avel Plant to,
dark Fork (3.0 mles) and fromthe South Fork to Cark Fork the second
survey. No fish, redds or carcasses were found the first survey. On
the second, 3 steelhead and 3 other unidentified fish were observed
and 10 redds were found.

NORTH FORK

The North Fork was surveyed from dark Fork to the Little North Fork
(1.9 mles) twi ce, once on Decenber 20th and once on January 22nd. No
fish, redds, or carcasses were observed the first survey but a coho and
two steel head were tagged on the 22nd and three redds were counted. The
Steel head was an 89 cm nmle at |east six years of age.

The area between the Little North Fork (L.N.F.) and Bald Hills Creek
(5.2 mles) was surveyed three tines between Decenber 23rd and January
29th. The last survey covered only the lower 2.5 mles

of this reach. Three redds were found on the first survey. Another 7
redds were found in later surveys and a single |live steelhead was
observed.

One survey was conducted above Bald Hills Creek for a distance of 2.3
mles on January 29th. No fish, redds, or carcasses were found although
water visibility was not ideal

In all, 23 redds were found in the area from2.3 nmles above Bald Hlls
Creek to the South Fork and a single coho carcass was found. This woul d
indicate that 11 to 46 sal non spawned in this area.

Clark Fork

The Lower section of dark Fork fromthe nmouth to Bearhaven Creek (3.1
mles) was surveyed once on the 22nd of Decenber. One redd was found.
This section was surveyed again one nonth |ater and one coho was tagged
and six redds counted. A final survey on February 29th found a single
live steel head and 2 additional redds.
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Figuré 5- Ten Mile River and Pudding Cr.
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The area above Bearhaven Creek (10.1 miles) was surveyed in md to |ate
January. In this area, for three survey dates conbined, two coho, one
st eel head and ei ght chi nook carcasses were tagged. There were 25 redds
counted but no live fish observed. Two carcasses were neasurable; one
was a 103 cm nmale and the other a 96 cm female chinook (5 years of
age) . On the 28th and 29th of February, 7.1 mles of this area was
again surveyed. In this survey 34 redds were counted and a single live
st eel head observed. No carcasses were found.

In January, there were 32 redds in the dark Fork and there were 3 coho
and 8 chi nook carcasses. The redd count would indicate that from16 to
64 sal nron spawned

Sout h For k

The South Fork was surveyed on January 17th and 27th from Smth Creek
to 1.3 mles above, the confluence of Redwood Creek (13.8 mles). Two
chi nook and one coho were tagged. There were 13 redds counted. The
peak live count was on the 27th. These were steelhead (7) in a pool
just above the lower end of the survey area. The January redds woul d
estimate between 6 and 26 sal non spawned. In February, no surveys
wer e conduct ed.

Canmpbel | Creek

Two surveys were conducted in Canpbell Creek in January; one on the 7th
and one on the 26th. The first covered the lower 1.6 mles and the
second the lower 0.8 mles. One redd was found on each survey. A coho
skel eton was found which would indicate that there was coho spawni ng.
No survey was conducted in February. A single pair of spawning sal non
woul d be esti mat ed.

Smth Creek

A single survey was conducted in the lower 2.8 mles on January 27th.
No fish or signs of spawning activity were found.

Bald Hlls Creek

A single survey was conducted in the lower 1.9 miles on January 29th. A
single redd was found, or one pair of fish spawned.

Little North Fork

The Little North Fork was surveyed three tines in January. The first
survey covered the lower 1.8 mles, the second 2.7 nmiles and the |ast
only the lower 0.3 mles. A total of nine redds were counted. The peak
live count was three coho, one adult and two grilse, on the 29th. An 84
cm 4year old male chinook carcass was tagged and a coho skel eton
seen. The redd count woul d indicate that
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between 5 and 18 sal non spawned.

In February, a survey was conducted on the 13th and the 28th. One |ive
st eel head was seen on each survey and 21 redds were counted. The first
February survey extended from the nouth upstream 3.5 miles and the
second 3.0 mles. Since no live salnon or sal nbn carcasses were found,
all February redds are considered steel head redds.

Bear haven Creek

In January, a survey on the 14th found 17 redds in the lower 2.5 mles.
An survey on the 24 surveyed a mle above the previous survey;, one redd
was found. One live coho was found on the 14th. These 18 redds estinate
9 to 36 spawners.

Two surveys were conducted in February. One steelhead and one
uni dentifiable carcass were tagged. No live fish were seen and twel ve
redds were count ed.

Ten Mle River System

In the Ten Mle R ver there were 98 January redds. This would estimate
between 49 and 196 sal non spawners. There were 11 chinook and 3 coho

t agged. Assuming that this is the relative abundance of the two
speci es, the chinook run would be between 38 and 154 and the coho run
between 11 and 42. It doesn't appear that chinook fermales dig nore

than 2 redds based on Hol |l owtree Creek data whereas coho appear |ikely
to dig between 2.5 to 3.5 redds. From this information and the high
proportion of chinook the |ower portion of the range appears unlikely
and that mnimal estimtes wuld be better estimated by a 3
redds/fenmnl e esti mate. At this ratio, the lower estimate for chi nook
and coho woul d be 51 and 14, respectively.

1990- 91 Surveys

No surveys were conducted in the 1990-91 season.

RESTORATI ON EVALUATI ON

Surveys in 1989-90 and 1991-92 surveyed a substantial proportion of the
wat er shed; about 70 and 55 mles respectively. These conpare to an
estimated total area of salnobn habitat of 103 mles (California
Wldlife Plan, 1965). The only area not surveyed in 1989-90 which
likely had spawning activity was in the upper C ark Fork where in
1991-92 half of all chinook carcasses in the Ten Mle River systemwere
found. In 1991-92, even though fewer mles were surveyed, surveys of
spawning areas were fairly conplete because they included the upper
dark Fork and all of the areas where sal non
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carcasses were found in 1989-90.

Chi nook sal non are not considered to be native to the Ten Mle R ver
al t hough chi nook sal non have been reported caught in the river several
decades ago. Chi nook sal non were introduced into the Ten Ml e River in
the early 1980's. The last mmjor introduction of chinook was in 1982.
Some eggs were taken from chinook trapped in the Ten Mle River in the
m d-1980' s. The last and largest release from this group was 9000
fingerlings released in the spring of 1987. The chi nook carcasses
found in the Ten Mle Ri ver have been conposed of various age groups
and the four-year-old chinook found in 1991-92 were undoubtedly of
natural origin. This indicates that the chinook introduced into the Ten
Mle River are successfully reproducing. Wile these runs are not
large, from 34 to 54 in 1989-90 and 51 to 154 in 1991-92, they are
wi dely scattered throughout the basin, being found in the Little North,
Sout h, dark and North Forks. 1In addition the author observed chi nook
spawni ng in upper dark Fork in . the winter of 1993. Toget her, these
observations indicate successful natural production of chinook sal non
inthe Ten Mle River. If this natural production continues, this would
be one of the few successful introductions of a salnon species into a
wat er shed al ong the west coast (Wthler 1982).

Oregon coho stocks were planted into Ten Mle in the early 1970's. From
1974 to 1977 approxi mately 200,000 coho were reared and rel eased into
the Ten Mle River annually (Tayior 1978). The |ast of these inports
of out of basin coho stocks was in 1978 when 44,000 fish were rel eased.
The only other release of coho salnmon was 6,000 fingerlings in June
1987 which were the offspring of coho trapped in the Ten Mle River
Fifteen male and ten female coho were trapped that vyear (Salnon
Restoration Ass. unpublished data).

The coho run estimates ranging from32 to 52 in 1989-90 and 14 to 42 in
1991-92 are quite lowin relation to the size of the Ten Mle River. In
the early 1960's, the Ten Mle R ver was estinmated to have a coho run
of 6,000 fish (California Wldlife Plan 1965). The effort to restore
this run in the md-1970's by artificial propagati on was unsuccessf ul
due the inappropriateness of the Oregon coho stocks propagated and al so
the habitat problens and |imtations that existed.

The California WIdlife Plan (1965) considered fishery habitat
conditions in the Ten Mle River to be severely degraded by | ogging
activity. The Ten MIle River has undergone extensive restoration
activities primarily in the form of barrier renpoval. Aeas surveyed
that have had extensive work are the upper South Fork, Bearhaven and
Bald Hlls Creek. 1In the surveys conducted, the upper South Fork and
Bald Hlls Creek show very little sal non spawning activity. No
evi dence of salnon spawning was found in the South Fork above the
confluence of Redwood Creek even though habitat appeared to in good
condi tion and spawning activity in the 5 mle reach below this area was
sparse; only two redds in January 1991-92

52



and only 1 in 1989-90. Bald Hlls Creek had a single redd in 1991-92
and none in 1989-90. Bearhaven Creek had a relatively healthy coho run
in 1991-92 but had only three redds in January 1989-90. O seven sites
sanpl es for juvenile populations in the Ten Mle River in Cctober 1991
only two had coho present (Maahs, M unpublished report, Sal non
Rest orati on Ass. 1992). Bearhaven Creek had a density of 0.08 coho/ n2
and Bald Hlls Creek 0.01 coho/ nt.

It appears that coho in the Ten Mle River have been unable to recover
from.low population |evels even though extensive restoration work
has been conducted. The upper reaches of the South Fork and North Forks
did not see sal nbn spawning during the two survey years nor likely in
1990-91 because of the |low water conditions. For these areas to be
reseeded the Ten Mle will need to have |arge escapenent |evels that
allow sufficient straying or artificial propagation projects. The |ow
popul ation |evel of coho found in these Ten Mle R ver surveys has
pronpted a trapping and artificial rearing project in the Ten Mle
whi ch hopefully can help restore coho stocks in the basin

PUDDI NG CREEK

Puddi ng Creek surveys were divided into two sections. The | ower section
extends fromthe railroad tunnel upstreamto the confluence of Little
Valley Creek (4.2 mles). The upper section extends upstream from
Little Valley Creek for 4.1 mles. The upper end of the upper reach is
very bushy and difficult to survey, often reguiring surveyors to get
out of the stream and try to find ways around brush. Areas farther
upstream were not surveyed, prinmarily because this area is even nore
difficult to survey. Wile bad for surveys, these areas provide good
habitat for rearing and spawning. The water in the |ower section is
often cl oudy because of the addition of water fromLittle Valley Ceek.
This seens to be a natural condition which exists year-around. This
di scoloration reduces visibility and probably reduces the chances of
finding carcasses and live fish. Because of the very poor visibility,
Little Valley Creek was not surveyed. This creek was surveyedonce in
1989-90. Besides the poor visibility, the creek was quite deep and sl ow
moving with large anobunts of woody material. Very little spawning
habitat was found in the lower 0.8 mles that was surveyed. The survey
conditions in Pudding Creek probably result in surveys that mss nore
carcasses, live fish and redds than in other survey areas.

1991- 92 SEASON

Lower Puddi ng Creek was surveyed seven tinmes from January 2nd. to March
13th. Ten coho carcasses were tagged. The peak |ive count was 17 (11
coho and 7 steel head) on February 3rd. The redd counts

53



were 31 in January and 23 in February. O 9 jaw tagged coho carcasses
there were four adult males (averaging 68 cm and ranging from6l to 77
cm fork length). None of the tagged carcass were recovered.

In the upper section on Pudding Creek, surveys were conducted five
tinmes from January 9th to March 12th. Only one coho carcass was
tagged. The peak live count was on February 5th where one coho and
three steel head were observed. There were 9 redds in January and 18 in
February.

Si nce none of the nine jawtagged carcasses in | ower Pudding Creek were
recovered, estimating the retention rate is sonmewhat subjective.
A retention rate of .74 was selected for use in nodeling. This is the
retention estimate selected the for South Fork Noyo in 1990-91 where
out of 30 tags, six were recovered. At this rate, the CR nodel would
estimate 28 spawni ng coho. The AUC carcass estimate is 45 coho and the
live AUC estimate is 37. The live fish estimate is |ower than the AUC
carcass estinmate but higher than the CR estimate.

The 31 redds in |ower Pudding Creek in January would estimate from 16
to 62 spawni ng coho salnon. In February, 64 percent of live fish counts
were coho. At this rate, 15 of the 23 February redds would al so be
coho redds, bringing the redd-based range from 23 to 92 coho.

In the upper section, 25 percent of live counts in February were coho,
bringing the coho redd estimate in the upper section to 5. Coho
spawners in upper Pudding Creek would be estimated to range between 3
and 10 fish. The AUC live-based estimate is 3 coho. No coho would be
estimated to have spawned with carcass data since no fish were tagged
with jaw tags.

The estimates for all surveyed areas of Pudding Creek are between 28
and 45 for AUC and CR nodels and from 26 to 102 coho based on redd
counts.

1990- 91 SEASCN

Lower Pudding Creek was surveyed seven tinmes from January 17th to
February 25th. There were 11 tagged carcasses of which 5 were coho, 4
steel head and 1 unidentified. The peak |live count was 12 on February
[1th of which half were coho and half steel head. There were two redds
in January and 54 in February. Qut of seven jawtagged carcasses, 3
(43%9 were recovered. There were four measurable carcasses, one
was a 70 cm male and two were 45 and 66 cm coho of which the sex
could not be identified. There was also a 80 cm steel head esti mated
to be four years old with three years of ocean grow h.
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I n upper Pudding Creek, surveys were conducted three tines between the
6th and 25th of February. Two coho carcasses were tagged and the peak
live count was 4 coho on the first survey. There were 11 redds found.
Only one of the jawtagged fish had a recovery survey and it was
recovered for a 100% recovery rate.

Esti mates of spawning in | ower Pudding Creek are 8, 7 and 9 coho based
on CR nodel, AUC carcass and AUC |ive counts, respectively. Population
estimates for coho based on January redd counts are one pair. Sone
proportion of the 54 redds in February are due to coho spawning. O the
February live fish counts 46 percent were coho. This woul d indicate that
25 of these redds were dug by female coho, and that between 12 and 50
coho spawned in February. The additional pair of coho spawning in
January brings the range to 14 to 52 coho spawners.

In upper Pudding Creek the CR nodel, with a 92 percent retention rate,
the estimate is 3 coho; 3 coho is the AUC carcass-based estimte as

well. The AUC |ive-based nodel estimate is 2 coho (even though there
were actually four seen). There were 11 redds and all live fish and
carcasses were coho. The redd based range is from 6 to 22 coho
spawners.

The total Pudding Creek estimate for 1990-91 is 10 to 11 based on CR and
AUC net hods and 20 to 74 based on redd counts.

The difference Dbetween <carcass and redd-based estimates are
rem ni scent of the upper South Fork Noyo and Holl owtree Creek. The |ow
live-based AUC estimate in relation to the carcass estimates is likely
due to the poor visibility and | arge amount of cover which is inherent
wi th Puddi ng Creek surveys.

Rest orati on Summary

The Puddi ng Creek coho run estinmates varying from6 to 50 in 1989-90, 20
to 74 in 1990-91 and 26 to 102 in 1991-92 are considerably less than
counts made at the Pudding Creek egg collecting station where from 1957-
58 through 1960-61 (the first four years of operation) mniml counts
of 1257, 628, 442 and 484 were nmade (Strohschein 1961). The dam and

associ ated reservoir, built as a water source for the lunber mll at
Fort Bragg, has probably inpacted coho production in Pudding Creek. The
fish-ladder is not operational until rains have raised the reservoir

| evel. This can prevent an early run conponent from spawni ng i n Puddi ng
Creek. A simlar structure would have prevented the spawning activity
that occurred in Caspar Creek and South Fork Noyo in 1990-91 where sone
spawni ng activity occurred prior to significant rainfall. The heavy
grom h of aquatic plants and exotic warm water fish in the reservoir
would not indicate advantageous conditions for coho production.
Puddi ng Creek above the inpounded water appear to

55



provi de very good rearing habitat as does Little Valley Creek.

Puddi ng Creek has had several log jam renoval projects. These jans
were not barriers to fish mgration and overall these projects have not
i mproved this streans capacity to produce coho sal non

W LLITS CREEK

WIllits Creek was surveyed only once on January |Ilth, 1992. No
carcasses, redds or live fish were found. No fish were found in this
area during the 1989-90 surveys as well. Low fl ow conditions have

likely inpacted spawning runs in this area.

CONCLUSI ONS

The results of these spawning surveys indicate that coho runs are
presently much smaller (if they exist at all) than they were in the
early sixties even though extensive restoration work has been done
since that tinme. Two primary factors can explain the apparent |ow
abundance of coho spawners. Either inadequate nunbers of spawners have
been available to repopulate these areas since restoration or the
restoration activities have been generally ineffective at inproving the
habitat; restoration activities may even have had negative effects
overall by renoval of the primary habitat needed by coho sal non.

In streans which enpty directly into the ocean such as Howard, DeHaven
and Wages Creek, where coho runs were lost probably due to the
aggravated conditions of poor |ogging practices and drought, nothing
short of transplants will bring back coho production in these streans.
On the other hand, the Ten MIle River appears that it could sustain
| arger coho production than it presently has and that increased nunbers
of spawners nay increase coho production. Ten Mle Ri ver does however
| ack habitat that would be considered ideal for coho rearing, deep,
dark, lowvelocity habitat, but would generally be considered to have
some good habitat. For other streans surveyed this is not necessarily
true.

In Little River, even in the year where only a single redd was
observed, young-of-the-year (YOY) coho are found outmgrating and in
Caspar Creek YOY coho are also regularly captured in outstreammgrate
traps (Wl don Jones, CDF&G per. corn. 1993). Mason and Chaprman (1965)
found a positive correlation between |evels of aggression and the rate
of em gration of YOY coho in streans and that |evels of aggression and
territory size of rearing coho were affected by the abundance of food
and that sustained higher |evels of food brought about greater density
(reduced mgration) of fish. LeCren (1965) states that territorial
behavi or acts as a density-determ ning nechanism in salnonids and
Chaprman (1962) found that coho fry migrating dowstreamin the spring
were snal l er than
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resi dual coho and that downstream novenment would cease if fish were
placed in a suitable environnent. Together these studies indicate that
downstream nmigrations of coho fry in Little R ver and Caspar Creek
indicate that insufficient habitat quantity or quality is avail able.
Various studi es (Shapoval ov 1954; Conte et al. 1966;

Crone and Bond 1976; Hartman et al. 1982; Wshi ngton 1991) have found
that unless emigrating coho reach one year of age and sufficient size

coho juveniles will not survive to becone adults. There is considerable
habi tat bel ow the outmgrant trap site on Caspar Creek and sone nunber
of these YOY migrants may find suitable habitat to rear. In Little

River very little rearing habitat is avail able below trapping site.

Presently, many coastal streanms have high levels of fines in the
sedi ment resulting from poor |and use practices. Increased |levels of
fines have been shown (Pennak & Van Cerben, 1947; Sprul es, 1947; and
Kinble and Wsche 1975) to reduce the aquatic life which effects
juvenile coho's ability to feed which in turn increases territory size
of coho fry and reduces the carrying capacity of the stream Stream
restoration activities have concentrated for years of the renoval of
barriers to salnon migration and in the process have renoved the vast
majority of log jans and associ ated habitat which tend to produce the
hi ghest densities of coho (Hartman, 1959). In general, where juvenile
sal nmonid cover is renoved sal nonid abundance declines (Boussu 1954,
Peters & Alvord 1964;

El ser 1968). Ways in which food abundance and habitat conditions can
limt coho populations are denonstrated in studies attenpting to
I ncrease coho producti on. Mason (1976) f ound t hat by
suppl ementing food in a natural stream the density of coho that could
rear was increased 7 fold but, after supplenental feeding ceased, the
popul ati ons dropped back to normal |evels due to habitat limtations.
Mason (1976) also found that outmgration was directly related to
stocking density and that survival, growmh and biomass yield were
inversely related to stocking density in unfed popul ations. 1n another
study where coho presnolts were rel eased into streans, the densities of
juvenil e coho increased but the supplenentation did not result in a
change in the average spawning density of returning adults (Sol azzi
1990). Shapoval ov and Taft (1954) found that increased egg deposition
resulted in increased population sizes of downstream m grant coho,
decreases in the average size of em grates, reduced survival rates and
i ncreased rate of straying anong returning adults.

The degree to which density-dependent factors Ilimt coho salnon
production in streanms is not often studied although many studi es have
been done which indicate density-dependent factors are influencing
production. Currently, ocean salnon fisheries harvests are being
significantly reduced to provide increased nunbers of spawning coho
salnon into Oregon coastal streams to enhance the production of coho
salmon (PFMC 1993). The success of this effort depends upon the
availability of wunder-utilized coho rearing habitat throughout the
juvenile rearing stage prior to emgration
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to the marine environnment. G eater efforts need to be nade to
determ ne where and to what extent density-dependent factors in the
fresh-water environnment are limting production. The degree to which
YOY coho are emgrating the streans nmay be a good indicator of
limtations in the first several nonths of the coho rearing period.
Since these juvenile coho are not expected to survive and becone
adults, these fry could be used to stock areas believed to be
under seeded.
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