STREAM | NVENTCRY REPORT

Fi sh Creek

| NTRODUCTI ON

Adul t carcass surveys were conducted on Fish Creek by the
California Departnment of Fish and Gane (DFG from 1992 t hrough
1994. The table bel ow describes the results of those surveys:

Fish Creek Carcass Surveys 1992-1994

Chi nook Sal non O her
Year # of Li ve # of Adi pose | Redds | Coho | SH RT
Surveys | Fish | Carcass | di pCW | seen seen | seen
1992 2 2 0 0 1 0 0
1993 1 3 0 0 2 0 0
1994 2 3 0 0 9 0 0

The objective of this report is to docunent the current habitat
conditions in Fish Creek, and recomend options for the
enhancenment of habitat for chinook sal non, coho sal non and

st eel head trout.

WATERSHED OVERVI EW

Fish Creek is tributary to Lawence Creek, tributary to Yager
Creek, tributary to the Van Duzen River, tributary to the Eel
Ri ver, located in Hunboldt County, California. Fish Creek's
| egal description at the confluence with Lawence Creek is TO3N

RO2E S19. Its location is 40°37'55" N |atitude and 123°59' 29"
W longitude. Fish Creek is a first order stream and has
approximately 1.0 mles of blue line streamaccording to the
USGS | aqua Buttes 7.5 m nute quadrangle. Fish Creek drains a
wat er shed of approximately 1.9 square mles. Sunmer base flow
is approximately 0.5 cubic feet per second (cfs) at the nouth,
but over 15 cfs is not unusual during winter storns. Elevations
range from about 630 feet at the nouth of the creek to 1,800
feet in the headwater areas. M xed conifer forest dom nates the
wat ershed. The watershed is entirely privately owned and is
managed for tinber production. Year round vehicle access exists
from State Hi ghway 36 near Carlotta, via Fisher Road, to Pacific
Lunber Conpany's Yager Canp. The main Yager-Law ence Haul Road



| eads to Road Six and Fish Creek, 10 mles from Yager Canp.

METHODS

The habitat inventory conducted in Fish Creek follows the

met hodol ogy presented in the California Sal nonid Stream Habit at
Restoration Manual (Flosi and Reynolds, 1994). The California
Conservation Corps (CCC) Technical Advisors and Watershed
Stewards Project/Anmeri Corps nenbers that conducted the inventory
were trained in standardi zed habitat inventory methods by the
California Departnment of Fish and Gane (DFG . Fish Creek
personnel were trained in May, 1996, by Scott Downie and Ruth
Goodfield. A two-person team conducted this inventory.

HABI TAT | NVENTORY COVPONENTS

A standardi zed habitat inventory form has been devel oped for use
in California stream surveys and can be found in the California
Sal nonid Stream Habitat Restoration Manual. This formwas used
in Fish Creek to record neasurenents and observations. There
are nine conmponents to the inventory form

1. Fl ow

Flow is nmeasured in cubic feet per second (cfs) at the bottom of
t he stream survey reach using standard fl ow nmeasuring equi pnent,
if available. |In some cases flows are estimated. Flows should
al so be neasured or estimated at mmjor tributary confl uences.

2. Channel Type:

Channel typing is conducted according to the classification
syst em devel oped and revised by David Rosgen (1985 rev. 1994).
Thi s met hodol ogy is described in the California Sal nonid Stream
Habitat Restoration Manual. Channel typing is conducted

simul taneously with habitat typing and follows a standard form
to record neasurenents and observations. There are five
nmeasured paraneters used to determ ne channel type: 1) water

sl ope gradient, 2) entrenchnment, 3) width/depth ratio, 4)
substrate conposition, and 5) sinuosity.

3. Tenperatures:

Both water and air tenperatures are neasured and recorded at
each tenth unit typed. The tine of the nmeasurenent is also
recorded. Both tenperatures are taken in degrees Fahrenheit at
the mddle of the habitat unit and within one foot of the water
surface.



4. Habitat Type:

Habi tat typing uses the 24 habitat classification types defined
by McCain and others (1988). Habitat units are nunbered
sequentially and assigned a type identification nunber selected
froma standard list of 24 habitat types. Dewatered units are

| abel ed "dry". Fish Creek habitat typing used standard basin

| evel nmeasurenment criteria. These paraneters require that the
m nimum | ength of a described habitat unit nust be equal to or
greater than the stream s nean wetted wi dth. Channel dinensions
were neasured using hip chains, range finders, tape neasures,
and stadia rods. Al units were neasured for nean | ength;
additionally, the first occurrence of each unit type and a
random y sel ected 10% subset of all units were neasured for nean
wi dt h, mean depth, and maxi nrum depth (Sanpling Levels for Fish
Habitat I nventory, Hopelain, 1995). Pool tail crest depth at
each pool unit was neasured in the thalweg. Al nmeasurenents
were taken in feet to the nearest tenth.

5. Enbeddedness:

The depth of enbeddedness of the cobbles in pool tail-out
reaches is neasured by the percent of the cobble that is
surrounded or buried by fine sedinent. In Fish Creek,
enbeddedness was ocularly estimted. The val ues were recorded
using the follow ng ranges: 0 - 25% (value 1), 26 - 50% (val ue
2), 51 - 75% (value 3), 76 - 100% (value 4). Additionally, a
rating of "not suitable" (NS) was assigned to tail-outs deened
unsui ted for spawning due to inappropriate substrate particle
size, having a bedrock tail-out, or other considerations.

6. Shelter Rating:

I nstream shelter is conposed of those elenents within a stream
channel that provide sal nonids protection from predation, reduce
water velocities so fish can rest and conserve energy, and all ow
separation of territorial units to reduce density rel ated
conpetition. The shelter rating is calculated for each fully-
described habitat unit by multiplying shelter value and percent
cover. Using an overhead view, a quantitative estimate of the
percentage of the habitat unit covered is nmade. All cover is
then classified according to a list of nine cover types. 1In
Fish Creek, a standard qualitative shelter value of 0 (none), 1
(low, 2 (medium, or 3 (high) was assigned according to the
conplexity of the cover. Thus, shelter ratings can range from
0- 300 and are expressed as nean values by habitat types within a
stream

7. Substrate Conposition:



Substrate conposition ranges fromsilt/clay sized particles to

boul ders and bedrock elenments. In all fully-described habitat
units, dom nant and sub-dom nant substrate el enents were
ocul arly

estimated using a list of seven size classes and recorded as a
one and two respectively.

8. Canopy:

Stream canopy is estimated using handhel d spherical densioneters
and is a neasure of the water surface shaded during periods of
high sun. In Fish Creek, an estinmate of the percentage of the
habitat unit covered by canopy was nmade fromthe center of
approximately every third unit in addition to every fully-
described unit, giving an approxi mate 30% sub-sanple. The area
of canopy was further analyzed to estinate its percentages of
coni ferous or deciduous trees, and the results were recorded.

9. Bank Conposition and Vegetati on:

Bank conposition el enents range from bedrock to bare soil
However, the stream banks are usually covered with grass, brush,
or trees. These factors influence the ability of stream banks
to wwthstand winter flows. In Fish Creek, the dom nant
conposition type (options 1-4) and the dom nant vegetation type
(options 5-9) of both the right and | eft banks for each fully-
described unit were selected fromthe habitat inventory form
Additionally, the percent of each bank covered by vegetation was
estimated and recorded.

Bl .03 CAL | NVENTORY

Bi ol ogi cal sanpling during streaminventory is used to determne
fish species and their distribution in the stream Biol ogical
inventory is conducted using one or nore of three basic nethods:
1) stream bank observation, 2) underwater observation, or 3)

el ectrofishing. These sanpling techniques are discussed in the
California Sal nonid Stream Habitat Restoration Manual

Bi ol ogi cal inventory was conducted in Fish Creek to docunent the
fish species conposition and distribution. One site was

el ectrofished in Fish Creek using one Smth-Root Mdel 12

el ectrofisher. A single electrofishing pass was nade at this
site. Fish fromthe site were counted by species and age cl ass
and returned to the stream

SUBSTRATE SAMPL| NG



Gravel sampling is conducted using a 9 inch dianeter MNei

gravel sampler. Sanple sites are identified nunerically

begi nning at the nost upstreamsite in the stream Gave
sanpl es are separated and neasured to determ ne respective
percent volunme using five sieve sizes: 25.4, 12.5, 4.7, 2.37,
and 0.85 mm (Stream Substrate Quality for Sal nonids: Cuidelines
for Sanpling, Processing, and Analysis, Valentine, 1995).

DATA ANALYSI S

Data fromthe habitat inventory formare entered into

Habitat 7.2, a dBASE 4.2 data entry program devel oped by Tim
Curtis, Inland Fisheries Division, California Departnment of Fish
and Gane. This program processes and summari zes the data, and
produces the follow ng six tables:

Riffle, flatwater, and pool habitat types
Habitat types and neasured paraneters
Pool types

Maxi mum pool depths by habitat types

Dom nant substrates by habitat types

Mean percent shelter by habitat types

Graphics are produced fromthe tables using Lotus 1,2, 3.
G aphi cs devel oped for Fish Creek include:

Riffle, flatwater, pool habitats by percent occurrence
Riffle, flatwater, pool habitats by total |ength
Total habitat types by percent occurrence

Pool types by percent occurrence

Total pools by maxi num dept hs

Enbeddedness

Pool cover by cover type

Dom nant substrate in low gradient riffles

Per cent canopy

Bank conposition by conposition type

Bank vegetation by vegetation type

HABI TAT | NVENTORY RESULTS
* ALL TABLES AND GRAPHS ARE LOCATED AT THE END OF THE REPORT *

The habitat inventory of May 28 to June 6, 1996, was conducted
by Kelley Garrett and Paul Oradni k (WSP/ Aneri Corps). The total
| ength of the stream surveyed was 8,239 feet with an additi onal
250 feet of side channel.



Fl ow was neasured at the bottom of the survey reach with a
Mar sh- McBi r ney Model 2000 flowreter at 0.8 cfs on June 6, 1996

Fish Creek is a B4 channel type for the entire 8,239 feet of
streamreach surveyed. B4 channels are noderately entrenched,
noderate gradient, riffle dom nated channels with stabl e banks
and gravel -dom nant substrates.

Water tenperatures ranged from48 to 57° Fahrenheit. Air
tenperatures ranged from50 to 77° Fahrenheit.

Table 1 summarizes the Level Il riffle, flatwater, and pool
habitat types. By percent occurrence, pools made up 45%
flatwater types 30% and riffles 25% (Gaph 1). Flatwater
habitat types made up 53% of the total survey length, pools 28%
and riffles 19% (G aph 2).

Thirteen Level |V habitat types were identified. These data are
summari zed in Table 2. The nost frequent habitat types by
percent occurrence were low gradient riffles, 24% runs, 23%
and mai n channel pools, 23% (G aph 3). By percent total |ength,
runs made up 43% low gradient riffles 18% and m d-channel
pool s 16%

One hundred twenty-four pools were identified (Table 3). Min
channel pools were nost often encountered at 52% and conpri sed
58% of the total length of pools (G aph 4).

Table 4 is a summary of maxi num pool depths by pool habitat
types. Depth is an indicator of pool quality. Thirty-two of
the 124 pools (26% had a depth of two feet or greater (G aph 5).

The depth of cobbl e enbeddedness was estinmated at pool tail-
outs. O the 124 pool tail-outs neasured, 44 had a value of 1
(35%; 39 had a value of 2 (31%; 11 had a value of 3 (9%;
and one had a value of 4 (1%. On this scale, a value of 1 is
the best for fisheries (Gaph 6).

A shelter rating was cal cul ated for each habitat unit and
expressed as a nean val ue for each habitat type within the
survey using a scale of 0-300. Pool habitat types had the

hi ghest shelter rating at 49. Riffle habitats followed with a
rating of 25 (Table 1). O the pool types, the backwater pools
had the highest nean shelter rating at 77, and scour pools rated
49 (Table 3).

Table 5 summari zes nmean percent cover by habitat type. Large
woody debris is the dom nant cover type in Fish Creek. Small
woody debris is also found in nearly all habitat types. Gaph 7



descri bes the pool cover in Fish Creek.

Table 6 summari zes the dom nant substrate by habitat type.
Gravel was the dom nant substrate observed in 47 of the 67 | ow
gradient riffles nmeasured (70% . Snall cobble was the next nost

frequently observed dom nant substrate type and occurred in 25%
of the low gradient riffles (G aph 8).

The nean percent canopy for the streamreach surveyed was 89%
The nean percentages of deci duous and coniferous trees were 52%
and 48% respectively. Gaph 9 describes the canopy in Fish

Cr eek.

For the streamreach surveyed, the nean percent right bank
vegetated was 95% The nean percent |eft bank vegetated was
93% The dom nant el ements conposing the structure of the
stream banks consisted of 0.1% bedrock, 3.8% boul der, 43.7%
cobbl e/ gravel, and 52.0% sand/silt/clay (G aph 10). Brush was
t he dom nant vegetation type observed in 12% of the units
surveyed. Additionally, 34.6%of the units surveyed had

deci duous trees as the dom nant vegetation type, and 52.5% had
coni ferous trees as the dom nant vegetation, including down
trees, logs, and root wads (G aph 11).

Bl O.Od CAL | NVENTORY RESULTS

One site was el ectrofished on June 28, 1996, in Fish Creek. The
units were sanpled by Craig Mesman and Andrew MacM || an (CCC).

The site sanpled was habitat unit 0035-0037, a riffle/run/pool
sequence approximately 1,319 feet fromthe confluence with
Lawence Creek. This site had an area of 760 sq ft and a vol une
of 580 cu ft. The unit yielded 18 young-of-the-year (YOY)

st eel head rai nbow trout and four pacific giant sal amanders.

GRAVEL SAMPLI NG RESULTS

No gravel sanples were taken on Fish Creek.

DI SCUSS| ON

Fish Creek is a B4 channel type for the entire 8,239 feet of
stream surveyed. The suitability of B4 channel types for fish
habitat inprovenment structures is excellent for | ow stage plunge
wei rs, boul der clusters, and bank-pl aced boul ders; and good for
nmedi um st age pl unge weirs.



The water tenperatures recorded on the survey days May 28 to
June 6, 1996, ranged from 48 to 57° Fahrenheit. Air tenperatures

ranged from50 to 77° Fahrenheit. This is a good water
tenperature range for salnonids. To make any further
concl usi ons, tenperatures would need to be nonitored throughout
t he war m sunmer nont hs, and nore extensive biol ogi cal sanpling
woul d need to be conduct ed.

Fl at wat er habitat types conprised 53% of the total |ength of
this survey, riffles 19% and pools 28.% The pools are
relatively shallow, with only 32 of the 124 pools having a

maxi mum depth greater than 2 feet. |In coastal coho and
steel head streans, it is generally desirable to have prinmary
pool s conprise approximately 50% of total habitat. 1In first and

second order streans, a prinmary pool is defined to have a
maxi mum depth of at |east two feet, occupy at |east half the

wi dth of the |ow flow channel, and be as long as the |ow fl ow
channel width. Installing structures that will increase or
deepen pool habitat is recommended for |ocations where their
installation will not be threatened by high stream energy, or
where their installation wll not conflict wiwth the nodification
of the numerous | og debris accumul ations (LDA s) in the stream

LDA's in the systemare retaining needed gravel. Any necessary
nodi fications to them should be done with the intent of netering
the gravel out to downstreamreaches that will trap the grave

for future spawning use. Therefore, gravel retention features
may need to be devel oped prior to any LDA nodification.

Twel ve of the 124 pool tail-outs neasured had enbeddedness
ratings of 3 or 4. Forty-four had a 1 rating. Cobble
enbeddedness neasured to be 25%or less, a rating of 1, is
consi dered best for the needs of sal nobn and st eel head.

The nean shelter rating for pools was low with a rating of 49.
The shelter rating in the flatwater habitats was slightly | ower
at 24. A pool shelter rating of approximately 100 is desirable.
The relatively small anobunt of cover that now exists is being
provided primarily by large and small woody debris in al

habitat types. Additionally, undercut banks contribute a snal
anount. Log and root wad cover structures in the pool and
flatwater habitats are needed to inprove both sunmer and wi nter
sal nonid habitat. Log cover structure provides rearing fry with
protection from predation, rest fromwater velocity, and al so
divides territorial units to reduce density related conpetition

Si xty-four of the 67 low gradient riffles nmeasured had gravel or
smal | cobbl e as the dom nant substrate. This is generally



consi dered good for spawni ng sal noni ds.

The mean percent canopy for the streamwas 89% This is a
relatively high percentage of canopy, since 80 percent is
generally considered optinumin these north coast streans.

The percentage of right and |l eft bank covered with vegetation
was high at 95% and 93% respectively. |In areas of stream bank
erosi on or where bank vegetation is not at acceptable |evels,

pl anti ng endem c species of coniferous and deci duous trees, in
conjunction with bank stabilization, is reconmended.

RECOMVENDATI ONS

1) Fi sh Creek shoul d be managed as an anadronous, natural
production stream

2) Wher e feasible, design and engi neer pool enhancenent
structures to increase the nunber of pools. This nust be
done where the banks are stable or in conjunction with
stream bank arnor to prevent erosion.

3) There are several |og debris accurul ati ons present on Fish
Creek that are retaining large quantities of fine sedinent.
The nodification of these debris accumrulations is
desirabl e, but nust be done carefully, over tine, to avoid
excessi ve sedi nent | oading in downstream reaches.

PROBLEM SI TES AND LANDVARKS
The foll ow ng | andmar ks and possi bl e problem sites were not ed.

Al'l distances are approxi mate and nmeasured fromthe begi nning of
t he survey reach

0} Begi n survey at confluence with Lawence Creek.
Channel type is a B4 for the entire 8239' of stream
surveyed.

32' Fi sh-way in stream channel. Appears to be in working
condi tion.
107" Young- of -t he-year (YOY) sal noni ds observed fromthe

st reanbanks by the surveyors.
1013 a d wooden bridge spans the stream

1087’ Anot her ol d wooden bridges spans stream



1319' Bi oi nventory site of June 28, 1996. Ei ghteen YOY
st eel head rai nbow trout were identified.

1370’ CCC flag #1370.

1420' V-shaped | og weir in channel.

1643 CCC bank protection project.

1993’ Tributary enters fromleft bank (LB)

3365 Large debris accunul ati on (LDA) in stream channel,

approximately 8 long x 6° wide x 8 high. Does not
appear to be a barrier to mgrating sal nonids.

3608’ LDA in stream channel; 25 long x 15 wde x 7' high.
Not a barrier to sal nonids.

3924' LDA in stream channel; 30" long x 20' wide x 6" high.
Not a barrier to sal nonids.

4401 Smal | failure (20' long x 20" high), contributing
material directly into the stream channel

4544’ Smal | tributary enters fromright bank (RB)

4601' Dry tributary enters fromRB

5148’ Sl ope failure on LB; approximtely 30" long x 50
high. Contributing material to the stream

5498’ Sl ope failure on LB; 30" long x 30" high.
Contributing gravel and fines to the stream

5525 Tributary enters from RB

5944’ LDA in channel; 40" long x 30" wide x 6" high. Not a
fish barrier.

6140 LDA in channel; 25 long x 20' wide x 12' high. Not a
barrier to fish

6256 Failure on LB; 30" long x 25" high. Contributing
fines to the stream

6837 YOY sal noni ds observed fromthe streanbanks by
surveyors.

8239’ Stream forks into two much smaller channels. R ght

bank tributary has a corrugated netal pipe (CW); 30



long by 2' dianeter in channel. End of anadrony. End
of survey.



LEVEL 11 and LEVEL 1V HABI TAT TYPE KEY

HABI TAT TYPE LETTER NUVBER
Rl FFLE

Low Gadient Riffle [ LCR] 1.1
H gh Gadient Riffle [ HGR] 1.2
CASCADE

Cascade [ CAS] 2.1
Bedr ock Sheet [ BRS] 2.2
FLATWATER

Pocket Water [ PON 3.1
Gide [ GLD| 3.2
Run [ RUN| 3.3
Step Run [ SRN] 3.4
Edgewat er [ EDW 3.5

MAI' N CHANNEL POOLS

Trench Pool [ TRP] 4.1
M d- Channel Pool [ MCP] 4.2
Channel Confl uence Pool [ CCP] 4.3
St ep Pool [ STP] 4.4
SCOUR POOLS

Cor ner Pool [ CRP] 5.1
Lateral Scour Pool - Log Enhanced [ LSL] 5.2
Lateral Scour Pool - Root WAd Enhanced [ LSR] 5.3
Lateral Scour Pool - Bedrock Formed [ LSBK] 5.4
Lateral Scour Pool - Boul der Forned [ LSBO] 5.5
Pl unge Pool [ PLP] 5.6

BACKWATER POCLS



Secondary Channel Pool

Backwat er Pool - Boul der Forned
Backwat er Pool - Root Wad Forned
Backwat er Pool - Log Forned
Damred Pool

[ SCP]
[ BPB]
[ BPR]
[ BPL]
[ DPL]

90020
GAWN P



