STREAM | NVENTCORY REPORT

CASOOSE CREEK

| NTRODUCTI ON

A streaminventory was conducted during the sumrer of 1995 on
Casoose 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
anadronmous sal nonids in Casoose 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 presented.

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

WATERSHED OVERVI EW

Casoose Creek is tributary to Hulls Creek, tributary to the
North Fork Eel River, located in Trinity County, California.
Casoose Creek's |egal description at the confluence with Hulls

Creek is T25N R12W S31. Its location is 39°54' 46" N. | atitude

and 123°14' 41" W |ongitude. Casoose Creek is a second order
stream and has approximately 10 mles of blue line stream
according to the USGS Bl uenose Ri dge and Bl ack Rock Mountain 7.5
m nut e quadrangl es. Casoose Creek drains a watershed of
approxi mately 24.8 square mles. El evati ons range from about
1,440 feet at the nmouth of the creek to 5,280 feet in the
headwat er areas. G ass, m xed hardwod, and m xed conifer
forest dom nate the watershed. The watershed is primarily
privately owned and is managed for tinber production and
rangel and. Vehicle access exists via 4 x 4 road on Buck
Mount ai n Ranch to the ford across Hulls Creek at Horse Canyon
Creek. It is approxinmately 0.5 mles down Hull's Creek to the
confluence with Casoose Creek.

METHODS

The habitat inventory conducted in Casoose Creek follows the



nmet hodol ogy presented in the California Sal nonid Stream Habit at
Restorati on Manual (Flosi and Reynolds, 1991 rev. 1994). The
Paci fic Coast Fisheries, WIldlife, and Wetl ands Restoration
Associ ati on (PCFWARA) personnel that conducted the inventory
were trained in standardi zed habitat inventory nethods by the
California Departnent of Fish and Gane (DFG. Casoose Creek
personnel were trained in May, 1995, by Scott Downi e and Ruth
Goodfield. This inventory was conducted by a two-person team

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

I n Casoose Creek to record neasurenents and observations. There
are nine conponents to the inventory form

1. Flow

Flow is measured 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 sonme 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
system devel oped and revi sed by David Rosgen (1985 rev. 1994).
Thi s met hodol ogy is described in the California Sal nonid Stream
Habi tat Restoration Manual. Channel typing is conducted
simultaneously with habitat typing and follows a standard form
to record neasurenents and observations. There are five
neasured paraneters used to determ ne channel type: 1) water

sl ope gradient, 2) entrenchnment, 3) wdth/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 tinme of the neasurenent is al so
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:
Habitat 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". Casoose Creek habitat typi ng used standard basin
| evel measurenent criteria. These paraneters require that the
mni mum | ength of a described habitat unit nust be equal to or
greater than the streamis nean wetted wi dth. Channel dinensions
wer e neasured using hip chains, range finders, tape neasures,
and stadia rods. Al units were nmeasured 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, nean depth, and maxi mrum depth (Sanpling Levels for Fish
Habi tat | nventory, Hopelain, 1995). Pool tail crest depth at
each pool unit was neasured in the thalweg. Al neasurenents
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 sedinment. |In Casoose Creek,
enbeddedness was ocularly estimated. The val ues were recorded
using the following 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 spawni ng due to inappropriate substrate particle
size, having a bedrock tail-out, or other considerations.

6. Shelter Rating:

Instream shelter is conposed of those elenments within a stream
channel that provide sal nonids protection from predation, reduce
wat er 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 nmultiplying shelter value and percent
cover. Using an overhead view, a quantitative estimte of the
percentage of the habitat unit covered is nade. All cover is
then classified according to a list of nine cover types. In
Casoose Creek, a standard qualitative shelter value of 0 (none),
1 (low, 2 (nmedium, or 3 (high) was assigned according to the
conpl exity of the cover. Thus, shelter ratings can range from
0-300 and are expressed as nean val ues by habitat types within a
stream

7. Substrate Conposition:

Substrate conposition ranges fromsilt/clay sized particles to
boul ders and bedrock elenents. |In all fully-described habitat
units, dom nant and sub-dom nant substrate el enments were
ocularly estimated using a list of seven size classes and
recorded as a one and two respectively.



8. Canopy:

Stream canopy is estimated usi ng handhel d spherical densioneters
and is a neasure of the water surface shaded during periods of
hi gh sun. | n Casoose Creek, an estinate of the percentage of
the habitat unit covered by canopy was nade 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 estimate its percentages of
coni ferous or deciduous trees, and the results were recorded.

9. Bank Conposition and Vegetation:

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 withstand winter flows. |In Casoose 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
esti mated and recorded.

Bl O O3 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 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 Restorati on Manual .

SUBSTRATE SAMPLI NG

Gravel sanpling is conducted using a 9 inch dianeter standard
McNei |l 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 0.85mm (Stream Substrate Quality for Sal nonids: Quidelines
for Sanpling, Processing, and Analysis, Valentine, 1995).

DATA ANALYSI S

Data fromthe habitat inventory formare entered into
Habitat 7.3, a dBASE 4.2 data entry program devel oped by Tim



Curtis, Inland Fisheries Division, California Departnent of Fish
and Ganme. This program processes and sunmari 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

G aphics are produced fromthe tables using Lotus 1, 2, 3.
G aphi cs devel oped for Casoose 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

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 Septenber 25 - 27, 1995, was conducted
by Geg Mullins and Frank Hunphreys (PCFWARA). The total l|ength
of the stream surveyed was 5,362 feet with an additional 1,360
feet of side channel.

FIl ows were not neasured on Casoose Creek.

Casoose Creek is a B2 channel type for the entire 5,632 feet of
streamreach surveyed. B2 channels are noderately entrenched,
noderate gradient (2-4%, riffle dom nated channels, with

i nfrequently spaced pool s, stable banks, and predom nantly

boul der substrate.

Wat er tenperatures ranged from60 to 67° Fahrenheit. Air
tenperatures ranged from57 to 74° Fahrenheit.

Table 1 sunmarizes the Level 1l riffle, flatwater, and pool
habitat types. By percent occurrence, riffles made up 42%



flatwater types 31% and pools 28% (G aph 1). Pool habitat
types made up 37% of the total survey length, flatwater 35% and
riffles 28% (G aph 2).

Twel ve Level 1V habitat types were identified. These data are
summari zed in Table 2. The nost frequent habitat types by
percent occurrence were high gradient riffles, 29% step runs,
19.-% and m d-channel pools, 18% (G aph 3). By percent total
| ength, step runs made up 26% m d-channel pools 24% and high
gradient riffles 20%

Fifty-six pools were identified (Table 3). Miin channel pools
were nost often encountered at 71% and conpri sed 78% 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. Forty-five of
the 56 pools (80% had a depth of two feet or greater (G aph 5).

The depth of cobbl e enbeddedness was estimted at pool tail-
outs. O the 60 pool tail-outs neasured, 40 had a value of 1
(67%; 20 had a value of 2 (33%; and none of the tail-outs
measured had values of 3 or 4. On this scale, a value of 1 1is
the best for fisheries (G aph 6).

A shelter rating was cal cul ated for each habitat unit and
expressed as a nean value for each habitat type within the
survey using a scale of 0-300. Flatwater habitat types had the
hi ghest shelter rating at 49. Riffle habitats followed with a
rating of 47 (Table 1). O the pool types, the nmain channe
pool s had the highest nean shelter rating at 47, and scour pools
rated 43 (Table 3).

Table 5 summari zes nmean percent cover by habitat type. Boul ders
are the dom nant cover type in Casoose Creek and are extensive.
Large and small woody debris are lacking in nearly all habitat
types. G aph 7 describes the pool cover in Casoose Creek.

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

G avel was the dom nant substrate observed in four of the six

| ow gradient riffles neasured (67% . Large cobbl e and boul der
were the next nost frequently observed dom nant substrate types,
and each occurred in 17% of the low gradient riffles (G aph 8).

The nmean percent canopy for the streamreach surveyed was 86%
The nmean percentages of deci duous and coniferous trees were 74%
and 12% respectively. Gaph 9 describes the canopy in Casoose
Cr eek.

For the streamreach surveyed, the nean percent right bank



vegetated was 24% The nean percent |eft bank vegetated was
29% The dom nant el ements conposing the structure of the
stream banks consi sted of 21. 7% bedrock, 67.9% boul der, and

10. 4% cobbl e/ gravel (G aph 10). G ass was the dom nant
vegetation type observed in 15% of the units surveyed.
Additionally, 74.5% of the units surveyed had deci duous trees as
the dom nant vegetation type, and 1.0% had coniferous trees as

t he dom nant vegetation, including dow trees, |ogs, and root
wads (G aph 11).

Bl Q.03 CAL | NVENTORY RESULTS

Qcul ar streanbank observati ons were nade throughout the habitat
i nventory. Steel head rainbow trout fry and juveniles were
observed during the survey.

GRAVEL SAMPLI NG RESULTS

No gravel sanples were taken on Casoose Creek.

DI SCUSSI ON

Casoose Creek is a B2 channel type for the entire 5,362 feet of
stream surveyed. The suitability of B2 channel types for fish
habitat inprovenent structures is excellent for | ow and nmedi um
stage plunge weirs, single and opposing wi ng deflectors, and
bank cover.

The water tenperatures recorded on the survey days Septenber 25
- 27, 1995, ranged from60 to 67° Fahrenheit. Air tenperatures
ranged from 57 to 74° Fahrenheit. This is an acceptable water

tenperature range for sal nonids. However, 67° F, if sustained,
is near the threshold stress |evel for salnonids. This does not
seemto be the case here, and Casoose Creek seens to have
tenperatures favorable to sal nonids. To nake any further
concl usi ons, tenperatures would need to be nonitored throughout
t he war m sumrer nont hs, and nore extensive biol ogical sanpling
woul d need to be conduct ed.

Fl at wat er habitat types conprised 31% of the total |ength of
this survey, riffles 42% and pools 19% The pools are
relatively shallow, with only 22 of the 56 pools having a

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

second order streans, a primary pool is defined to have a
maxi nrum dept h of at |east two feet, occupy at |east half the



width of the low flow channel, and be as long as the |ow fl ow
channel w dt h.

None of the 60 pool tail-outs neasured had enbeddedness ratings
of 3 or 4. Forty had a 1 rating. Cobble enbeddedness neasured
to be 25%or less, arating of 1, is considered best for the
needs of sal non and steel head.

The nean shelter rating for pools was lowwith a rating of 45.
The shelter rating in the flatwater habitats was slightly better
at 45. A pool shelter rating of approxinmately 100 is desirable.
The relatively small anpbunt of cover that now exists is being
provided primarily by boulders in all habitat types.

Addi tionally, bedrock |edges contribute a small amount. Log and
root wad cover structures in the pool and flatwater habitats are
needed to inprove both sumer 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.

Four of the six low gradient riffles neasured had gravel or
smal | cobbl e as the dom nant substrate. This is generally
consi dered good for spawni ng sal noni ds.

The nean percent canopy for the streamwas 86% This is a
rel atively high percentage of canopy, since 80 percent is
general ly considered optimumin these north coast streans.

The percentage of right and | eft bank covered with vegetation
was noderate at 24% and 29% respectively. 1In areas of stream
bank erosion or where bank vegetation is not at acceptable

| evel s, planting endem c species of coniferous and deci duous
trees, in conjunction with bank stabilization, is recomended.

RECOMVENDATI ONS

1) Casoose Creek should be managed as an anadronous, natura
producti on stream

3) 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.

4) 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.



PROBLEM SI TES AND | ANDVARKS

The follow ng | andmarks and possi bl e probl em sites were noted.
Al'l di stances are approxi mate and taken fromthe begi nning of
the survey reach

OI

760’
1597

4887’

4912’

5362

Begi n survey at confluence with Hulls Creek. Channe
type is a B2 for entire length of survey.

Large spring enters fromright bank (RB).

Nunmer ous steel head observed, ranging in size from2
inches to 12 inches.

Twenty-two foot waterfall on side-channel. Min
channel appears passable for fish, and steel head
juvenil es observed above unit.

Crawdad observed, as well as steel head juveniles.

End of survey.



LEVEL 111 and LEVEL |V HABI TAT TYPE KEY

HABI TAT TYPE LETTER NUVBER
Rl FFLE

Low G adient Riffle [ LGR] 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
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 [ PLP] 5.6

BACKWATER POCLS



Secondary Channel Pool

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

Dammed Pool

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