STREAM | NVENTCRY REPORT

BEAR CREEK

[ NT l

A streaminventory was conducted during the sumer of 1992 on
Bear Creek to assess habitat conditions for anadronous

sal nonids. The inventory was conducted in two parts: habitat
i nventory and bi ol ogical inventory. The objective of the
habitat inventory was to docunent the habitat available to
anadronous sal nonids in Bear Creek. The objective of the

bi ol ogi cal inventory was to docunent the sal nonid species
present and their distribution. After analysis of the

i nformati on and data gathered, streamrestoration and
enhancenent reconmendati ons are present ed.

There is no known record of adult spawni ng surveys having been
conducted on Bear Creek. The objective of this report is to
docunent the current habitat conditions, and recommend options
for the potential enhancenent of habitat for chinook sal non,
coho sal non and steel head trout.

WATERSHED OVERVI EW

Bear Creek is tributary to the Little Van Duzen River, tributary
to the Van Duzen River, tributary to the Eel River, located in
Hunbol dt County, California. Bear Creek's |egal description at
the confluence with the Little Van Duzen River is T1S R5E S27.

Its location is 40°21' 04" N. |atitude and 123°36' 00" W

| ongitude. Bear Creek is a first order stream and has
approximately 1.7 mles of blue line stream according to the
USGS Bl ack Lassic 7.5 minute quadrangle. Bear Creek drains a
wat er shed of approximately 1.7 square mles. Elevations range
fromabout 1,600 feet at the nouth of the creek to 4,400 feet in
t he headwat er areas. G ass, oak and Douglas fir forest dom nate
the watershed. The watershed is primarily owned by Six Rivers
Nati onal Forest, Mad River Ranger District, and is managed for
mul tiple use. Vehicle access exists from State H ghway 36 to
the Mad River Ranger District. Fromhere, take Forest Service
Road 511 to Black Lassic, then take jeep road 1S07 to the Little
Van Duzen River along Bl anket Creek.

METHODS
The habitat inventory conducted in Bear Creek follows the

met hodol ogy presented in the liforn
Restoration Manual (Flosi and Reynolds, 1991). The California



Conservation Corps (CCC) Technical Advisors that conducted the
inventory were trained in standardi zed habitat inventory nethods
by the California Departnent of Fish and Gane (DFG). Bear Creek
personnel were trained in May, 1992, by Gary Flosi and Scott
Downi e. This inventory was conducted by a two person team

HABI TAT | NVENTORY ENT

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 Bear Creek to record neasurenents and observations. There
are nine conponents to the inventory form For specific
informati on on the nethods used, see the Little Van Duzen Ri ver
report.

Bl O .03 CAL | NVENTORY

Bi ol ogi cal sanpling during streaminventory is used to determ ne
fish species and their distribution in the stream Biol ogica

i nventory i s conducted using one or nore of three basic nethods:
1) stream bank observation, 2) underwater observation, 3)

el ectrofi shing. These sanpling techniques are discussed in the
California Salnonid Stream Habitat Restoration Manual.

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

el ectrofished in Bear Creek using a Smth Root Mbdel 12

el ectrofisher. The site was end-bl ocked with nets to contain
the fish within the sanple reach. Fish fromthe site were
counted by species, neasured, and returned to the stream

SUBSTRATE SAMNPLI NG

G avel sanpling is conducted using a 9 inch dianeter standard
McNei | gravel sanpler. Sanple sites are identified nunerically
begi nning at the nost upstreamsite in the stream G avel
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. 85m) .

DATA ANALYSI S

Data fromthe habitat inventory formare entered into Habitat
Runtinme, a dBASE 4.1 data entry program devel oped by the
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
Habi tat 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 Bear 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 mum dept hs

Enbeddedness

Pool cover by cover type

Dom nant substrate in low gradient riffles

Percent canopy

Bank conposition by conposition type

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

The habitat inventory of COctober 26, 1992, was conducted by John
Crittenden and Shea Monroe (CCC). The total |ength of the
stream surveyed was 5,671 feet.

FIl ows were not neasured on Bear Creek.

Bear Creek is a Bl channel type for the first 1,820 feet of
stream reach surveyed, then it changes to an A2 channel for the
remai ning 3,851 feet of the survey. Bl channels are noderate
gradient (2.5-4.0%, noderately confined streans, with stable
stream banks. A2 channels are steep (4-10%gradient), very well
confined streans, with stable stream banks.

Wat er tenperatures ranged from51l to 55 degrees fahrenheit. Air
tenperatures ranged fromb56 to 60 degrees fahrenheit.

Table 1 sunmarizes the Level Il riffle, flatwater, and pool
habitat types. By percent occurrence, riffles nmade up 42.1%
pools 34.2% and flatwater 18.4% (G aph 1). Riffle habitat
types made up 37.2% of the total survey length, flatwater 15.5%
and pools 4.9% At the tine of the survey, 42.4% of the length



of the channel was dry (G aph 2).

Seven Level |V habitat types were identified. The data are
summari zed in Table 2. The nost frequent habitat types by
percent occurrence were m d-channel pools, 26.3% | ow gradient
riffles, 23.7% and high gradient riffles, 18.4% (G aph 3). By
percent total length, low gradient riffles made up 26.0% step
runs 12.7% and high gradient riffles 11.3%

Thirteen pools were identified (Table 3). Miin channel pools
were nost often encountered at 76.9% and conprised 80.4% of the
total length of pools (G aph 4).

Table 4 is a summary of maxi mum pool depths by pool habitat
types. Depth is an indicator of pool quality. Ten of the 13
pools (77% had a depth of less than two feet (G aph 5).

The depth of cobble enbeddedness was estimted at pool tail-
outs. O the 13 pool tail-outs neasured, zero had a val ue of 1;
6 had a value of 2 (46.1%; 5 had a value of 3 (38.5%; and 2
had a value of 4 (15.4%. On this scale, a value of one is the
best for fisheries (G aph 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. Riffle habitat types had the

hi ghest shelter rating at 36.6. Flatwater habitats foll owed
with arating of 31.4, and pools rated 16.1 (Table 1). O the
pool types, the scour pools had the highest nean shelter rating
at 26.7, and nmain channel pools rated 13.0 (Table 3).

Tabl e 5 sunmari zes nean percent cover by habitat type. Boul ders
are the dom nant cover type in Bear Creek and are extensive.
Large and snmall woody debris are lacking in nearly all habitat
types. G aph 7 describes the pool cover in Bear Creek

Tabl e 6 sunmari zes the dom nant substrate by habitat type.

G avel was the dom nant substrate observed in 8 of the 9 | ow
gradient riffles (88.9%. Large cobble was the next nost
frequently observed dom nant substrate type, and occurred in
11.1% of the low gradient riffles (G aph 8).

Fifty-seven percent of the survey reach | acked shade canopy. O
the 43% of the stream covered with canopy, 27% was conposed of
deci duous trees, and 73% was conposed of coniferous trees.

Graph 9 describes the canopy in Bear Creek.

Tabl e 2 sunmari zes the nean percentage of the right and | eft
stream banks covered with vegetation by habitat type. For the
streamreach surveyed, the nean percent right bank vegetated was



19.2% The nean percent |eft bank vegetated was 18.6% The
dom nant el enents conposing the structure of the stream banks
consi sted of 2.7% bedrock, 31.1% boul der, 64. 9% cobbl e/ gravel .
Additionally, 1.3%of the banks were covered w th deci duous
trees, including downed trees, |ogs, and root wads (G aph 10).

Bl L I NVENTORY RESULT

One site was el ectrofished on Cctober 27, 1992 in Bear Creek.
The unit was sanpled by John Crittenden and Shea Monroe (CCC).
Al'l neasurenents are fork | engths unl ess noted ot herw se.

The site sanpled included habitat units 004-008, a riffle/poo
sequence, approximtely 498 feet fromthe confluence with the
Little Van Duzen River. This site had an area of 2,572 sq ft,
and a volunme of 1,215 cu ft. The unit yielded 22 steel head,
rangi ng from55 to 123nm FL.

GRAVEL SAMPLI NG RESULTS

No gravel sanples were taken on Bear Creek.

DI SCUSSI ON

The A2 channel type is generally not suitable for fish habitat

| mprovenent structures. A2 channels are found in high energy,
steep gradient streamreaches. They have channel s dom nated by
boul ders, do not retain gravels very well, but do have stable
stream banks. Usually within the A2 channel there are zones of

| ower gradient where structures designed to trap gravels can be
constructed. This seens to be the case in Bear Creek, but any
structure sites nmust be selected with care because of the high
stream energy which can create problens with stream bank erosion
and structure stability.

The Bl channel type is excellent for many types of | ow and
medi um st age i nstream enhancenent structures. There are 1,820
feet of this type of channel in Bear Creek. Many site specific
projects can be designed within this channel type, especially to
i ncrease pool frequency, volune and pool cover.

The water tenperatures recorded on the survey day Cctober 26,
1992 ranged fromb51° F to 55° F. Air tenperatures ranged from
56° F to 60° F. This is a very good water tenperature regine for
sal noni ds. However, to make any further concl usions,

tenperatures need to be nonitored throughout the warm sumer
nont hs, and nore extensive biol ogi cal sanpling conduct ed.



Riffle habitat types conprised 37.2% of the total length of this
survey, flatwater 15.5% and pools 4.9% The pools are
relatively shallow with only 3 of the 13 pools having a maxi num
depth greater than 2 feet. However, in coastal coho and

steel head streans, it is generally desirable to have primary
pool s conprise approxi mtely 50% of total habitat. Therefore,

installing structures that will increase or deepen pool habitat
is recommended for |ocations where their installation will not
be threatened by high stream energy.

Seven of the 13 pool tail-outs neasured had enbeddedness ratings
of 3 or 4. Zero had a 1 rating. Enbeddedness in excess of 26%
a rating of 2 or nore, is considered poor quality for fish
habitat. |In Bear Creek, sedinent sources should be mapped and
rated according to their potential sedinment yields, and control
measur es taken.

The nean shelter rating for pools was low with a rating of 16.2.
The shelter rating in the flatwater habitats was better at 31.4.
However, a pool shelter rating of approximtely 100 is
desirable. The relatively small anount of cover that now exists
I's being provided primarily by boulders in all habitat types.
Log and root wad cover structures in the pool and fl atwater
habitats are needed to inprove both sumrer and wi nter sal nonid
habitat. Log cover structure provides rearing fry with
protection frompredation, rest fromwater velocity, and al so
divides territorial units to reduce density related conpetition.

Eight of the 9 low gradient riffles had gravel as the dom nant
substrate. This is considered good for spawni ng sal noni ds.

The nean percent canopy for the streamwas 43% This is a
relatively | ow percentage of canopy, since 80 percent is
general ly considered optimumin these north coast streans.
In areas of stream bank erosion, planting endenic species of
coni ferous and deci duous trees, in conjunction wth bank
stabilization, is reconmended.

RECOMVENDATI ONS

1) Bear Creek shoul d be nanaged as an anadronous, natura
producti on stream

2) Where 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)

4)

5)

6)

I ncrease woody cover in the pools and fl atwater habitat
units. Most of the existing cover is from boul ders.
Addi ng high quality conplexity with woody cover is
desirable and in sone areas the material is at hand.

I nventory and map sources of stream bank erosion, and
prioritize themaccording to present and potential sedi nent
yield. Identified sites should then be treated to reduce

t he amount of fine sedinents entering the stream

I ncrease the canopy on Bear Creek by planting w il ow,

al der, and Douglas fir along the stream where shade canopy
is not at acceptable levels. The reaches above this survey
section should be inventoried and treated as well, since
the water flowing here is effected fromupstream |n nany
cases, planting will need to be coordinated to foll ow bank
stabilization or upslope erosion control projects.

Due to the high gradient of the stream access for
m grating salnonids is an ongoi ng potential problem Fish
passage should be nonitored, and inproved if needed.

PROBLEM SI TES AND | ANDVARKS

The follow ng | andmarks and possi bl e probl em sites were noted.

Al

t he di stances are approxi mate and taken from the begi nning

of the survey reach.

Begin survey at confluence with the Little Van Duzen
River. Reach #1 is a Bl channel type.

666’ The next 70" length of channel has a series of small

| og and debris accumul ations (LDAs). No apparent
barrier to anadronmous fish passage.

1820 Channel type changes froma Bl to an A2 (reach #2).
2109 Young- of -t he-year (YOY) and 1+ steel head observed.

2226' Pl unge 3' hi gh.

2786’ LDA 50' wde x 20" long x 5" high.

3232 LDA 35" wde x 5 long x 4" high, retaining gravel.

No barrier to fish passage.

5671 Channel narrows and gradient increases to 15% or



greater. No YOY, but one |arge steel head/rai nbow
trout (SHRB) observed. End of survey reach.

LEVEL 111 and LEVEL |V HABI TAT TYPE KEY:
HABI TAT TYPE LETTER NUVBER
Rl FFLE
Low Gadient Riffle [L&R] 1.1
H gh Gadient Riffle [ HGR] 1.2
CASCADE
Cascade [ CAS] 2.1
Bedr ock Sheet [ BRS] 2.2
FLATWATER
Pocket Water [ POW 3.1
dide [ 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 POCLS
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 Forned [ LSBK] 5.4
Lateral Scour Pool - Boul der Forned [ LSBo] 5.5



Pl unge Pool

BACKWATER

Secondary
Backwat er
Backwat er
Backwat er

POOLS

Channel Pool

Pool - Boul der For ned
Pool - Root Wad For ned
Pool - Log Forned

Damred Pool

[ PLP]

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

o000
ar_rWNPEF



