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This report summarizes the Habitat Typing efforts and fish stock assessmentsin the Ten
Mile River conducted in the fall of 1991.



INTRODUCTION

In the Ten Mile River basin, approximately 28 miles, 48 acres, and 46 acre-feet of stream
were assessed by Habitat Typing. In this survey procedure, Habitat units were classified
as belonging to one of 24 habitat types as outlined in the Caifornia Department of Fish
and Game's Habitat Restoration Manuad. Measurement taken for each habitat unit were
length, mean width, mean depth, maximum depth, and pool tail crest depth. Estimates of
embeddedness, type and extent of cover, substrate composition, canopy, and bank
composition type were made. Additiondly, air and water temperature were taken as well
as messurements to determine flow.

RESULTSOF HABITAT TYPING

A map of the Ten Mile River System isshown in Figure 1. The areas “typed” are shown
in Fgure 2 by the tributary and by reach. They include the North Fork between the
Middle Fork and Little North Fork (LNF) adistance of 2.1 miles: the Middle Fork
between the mouth and Little Bearhaven Creek (LBHC) about 7 miles; the South Fork
between Smith Creek and Churchman Creek (6.8 miles) and from the mouth of Redwood
to adistance 0.7 miles upstream. The tributaries surveyed in the North Fork basin were
the Little North Fork from the mouth to fork 3.2 miles upstream; 0.7 miles of Buckhorn
Creek, aLittle North Fork tributary; Bald Hills Creek to fork about 1 mile upstream.

In the Middle Fork Basin, Bearhaven Creek (BHC) was surveyed for a distance of 1.8
miles; the South Fork Bearhaven (SFBHC) for .25 miles; Little Bearhaven Creek
(LBHC) 0.4 miles, and Booth Gulch .19 miles. In the South Fork drainage the tributaries
surveyed were Smith Creek for a distance of about 1.25 miles; Campbell Creek for about
1.6 miles, and Redwood Creek from mouth to bridge about 0.7 miles.

The breakdown of these areas into the respective categories poals, riffles, ect., is shown
on Tables 1A and 1B. For the three main forks, the percent of these habitats are quite
smilar with the exception of there being dry river-bed in the South Fork. When

comparing surface area and water volume, the South Fork appears to have relaively more
pool habitat than the other two streams. The South Fork has the lowest percentage of
riffle and glide but this reationship isinfluenced by the dry habitat areas and these

relative distributions woud change if surveys were taken a higher flow levels.

At the bottom of table 1B, are the percentages of the stream surface covered by canopy.
The streams with the least amount of canopy were the North Fork, Smith Creek,
Redwood and especidly the upper South Fork. The areas of greatest canopy were the
smallest streams surveyed; Booth Gulch, SFBHC, Buckhorn Creek, and LBHC. These
aress are a0 areas with relatively high vaues of conifer canopy.

To compare the relative amounts of pool habitat, the total surface of the sream is

compared to the surface area of pools. In this comparison, the SFBH had the highest
relaive amount of pool habitat with LBHC following with jugt dightly less. Smith,

Campbel, BHC, Upper South Fork(USF) all had about 45 percent of their area composed
of pool habitat The LNF, Bald Hills Creek, and Booth follow behind at 36 percent.
Buckhorn Creek’ s pool composition had the lowest rating but it was influenced by it's
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Figure 1.

The Map of the Ten Mile River Basin and
Adjacent Streams.
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FIGURE 2. ' Areas Habitat Typed and Electro-shocked
in the Ten Mile River Basin. Electro-
shock sites are denoted by triangles.
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TABLE 1A. Percent of Habitat units, Total Length,

HABITAT
TYPE N. FORK LNF  BUCK.CR.
PERCENT OF HABITAT UNITS

Pool, 43 40 4
Riffle 23 12 35
Flatwater 34 28 23
Lascade ¢ ¢ 3
Dry 4 0 8
PERCENT OF STREAM LENGTH
Paol 33 32 14
Riftles 19 33 41
Flatwater 45 35 15
Dry 9 ¢ ¢
PERCENT 0F 3TREAM AREA
Paol 18 36 28
Riffle® i6 Z8 49
Flataater 47 34 2
PERCENT OF STREAM YOLUME
Pooi 5i & s
Riftiex 5 13 i3
Flatwater i3 3 ib

* Includes habitat classified as

Ory Habitats in all Streass Surveyed
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dry habitat (30 percent of it's length was dry). Generdly it is the smdler sreesmswhich
had higher ratios of pool to other habitat types.

A more specific representation of the various habitat types and their ditribution
throughout the surveyed areas of the basin are shown in Table 2. Here, some of the
dreams surveyed are broken down into different reaches because ether changes werein
stream characteristics were evident, survey procedures changed (from atota sampling
procedure to a subsampling procedure), or smply because of obvious landmarks such as
confluence of an important tributary. Thistableis useful for demondrating differencesin
the types of habitat that occur between streams and within streams. For example, it can be
noted that High Gradient Riffles (HGR) are found in the higher reaches of sreamsandin
dreams that are found & higher devations, that Step Runs occurred primarily in the Bad
Hills Creek areaand the LBHC area.

Pool datais further evauated in Table 3 by separating pool typesinto their respective
categories. It can be seen that backwater pools were most common in Smith Creek; log
formed poolsin BHC, LNF, and SFBHC; rootwad formed poolsin LBHC and the South
Fork; bedrock pools on LBHC and Booth Gulch; boulder formed poolsin Upper SF, Bad
Hills Cr., Redwood Cr. and the North Fork. The pools with the greatest depths were
Bedrock formed pools. Main-channel Pools and Plunge Pools were second and third in
average depth. The greatest amounts of cover were found in Corner and Backwater Pools.
The streams with the greatest pool depth averages were Redwood and Upper SF. The
South Fork had rather shalow mean pool depth compared to the other forks and was
comparable to smal tributaries such as LNF, SFBHC or BHC.

The cover vaues for the principle habitat types are shown on Table 4. These values
represent subjective estimates of cover which fish can use to hide from predators.
Undercut banks were of little Sgnificance except in LNF, Smith and Campbell Creeks.
Small woody debris (SWD) was more important and large woody debris (LWD) was the
single most important cover overal. The two areas most lacking LWD were the upper SF
and Bad Hill Cr., but BHC, the North and South Fork were relaively low aso.

Terredtrid vegetation was sgnificant in the South Fork, Smith Cr., Campbdl| Cr., and the
North Fork. The South Fork drainage in particular had aquatic vegetation as a common
cover type. Boulders were most prevadent in Bald Hills Cr., Booth Gulch, and LBHC and
were essentialy non-existent in the North Fork. There was very little boulder cover in
Smith, Campbel, or SFBHC. Bedrock was a very inggnificant cover type with just a
little in LBHC and Booth Guich.

The gravel quantity varied between streams and within streams. In nearly every case,
gravel embeddedness increased the farther upstream the surveys went (Table 5). The
lowest level of fines were found in the lower Middle Fork, lower Smith and Camphbell
Creeks. The worst conditions were found in Redwood Cr., Upper SF., Booth Gulch, and
upper Campbell Cr. Other streams with poor gravel conditions were Buckhorn Cr., Bad
Hills Cr., upper LNF, LBHC, and most sections of the South Fork. Fair conditions were



ABLE 2. Nuaber of Habitat Units By Type in the Survey Arzas within the Ten Mile River Basin
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found in the North Fork, LNF, BHC and it's south fork, upper Smith, and mid Campbell
Cr.

Some habitats tended to produce better gravel conditions than others. LGR's and Main-
channd Pools (MCP) were somewhat better than log or Rootwad Scour Pools. Clearly,
Bedrock Scour Pools (BRP) had the highest embeddedness ratings.

Of interest dso is the substrate compaosition of these streams. Figures showing the
subgtrate composition of each reach surveyed are given in Appendix 1. For both the
North Fork and LNF, the primary substrate element is gravel followed by small cobble.
Buckhorn Creek, atributary of LNF has vastly different substrate conditions. It is
characterized by greater amounts of silt, large cobble and boulders. Bad Hills Creek is
somewhat smilar to Buckhorn Creek but lacks the high silt composition.

The Middle Fork is dmost completely gravel and smdl cobble in reach 1 but has quite a
bit of sand which gathersin gliders (GLD) and back end of Bedrock Pools (L SBK).
Reach- 2 is a steeper faster reach containing more large cobbles and boulders. The third
reach, like each of the lower reaches, is dominated by smal cobbles and gravel but hes
lower relative amounts of large cobble and boulders than the reach immediately below.
All reeches of BHC, including it's SF., are fairly smilar to each other, primarily gravel
and smal cobble. There is more large cobble in the SF. And reach — 2 than the other
reaches. The two upper tributaries of the Middle Fork are LBHC and Booth Gulch. The
lower section of LBHC is characterized by having fair amount large cobble, boulders,
and bedrock in it’s habitats with gravel as the single most common subgtrate type. The
upper section has a high compostion of st and sand. Booth Gulch demongtrates awide
variety of substrate types with large cobble being the category of grestest sgnificance.

Within reaches 2-5 of the South Fork, little subgtrate variation is found. In reach -3

gravel isthe dominate substrate while smdl cobble dominate in the other 3 reaches. This
reach aso has a higher composition of sand. In none of the reaches are the larger
subgrate items found. Smith Creek, like many of the Ten Mile areas is dominated by
gravel and smdl cobble. It aso hasreatively high amounts on sand. Campbel | Creek, in
it’slower section, is much like Smith dthough sand as of less sgnificance. In actudity,

al of the reachesin the South Fork basin mentioned so far are rather smilar. Upper
Campbell, upper South Fork (reach-8), and Redwood Creek differ in that they have large
cobbles and boulders present. In both reach-8 and adjacent Redwood Creek, the substrate
has significant amounts of large cobbles and sand, contributing to the poor embeddedness
rating for these aress.



ELECTRO-SHOCKING

During the last week of October, with the assistance of Weldon Jones of CDF& G, we
completed our electro-shocking assessment. The Sites dectro-shocked are shown by the
triangles on Figure 2. The results of this sampling are shown on Table 5. What is most
gpparent isthe low density or lack of juvenile coho in the area sampled. The lack of coho
in the Little North Fork and Campbell Creek and the coho (one) in Bad Hills Creek were
not expected. Additionaly, two samplings were done. These were single passes where an
attempt was made to determine if coho were present ; no record of other species was
kept. These were in Bald Hill Creek from gpproximately 200 yards above the logging
road bridge to the mouth and from the mouth of Bald Hills Creek up the North Fork
about 200 yards. No coho found.

Table 5. Length and Standing Crop Data for Salmonids Sampled
in October 1991

Ten Mile Length Density Biomass
Section Species Mean Range  Fish/m2 kg/ha
North Fork Steelhead 98 54-175 0.17 23.0
Little NF  Steelhead 74 54-153 0.80 50.1
Buckhorn Steelhead 99 75-127 0.22 27.2
Bald Hills Coho 59 0.01 0.4
Steelhead 74 47-145 0.40 25.2
Middle Fork Steelhead 80 44-175 0.61 41.6
Bear Haven  Coho 75 67-83 0.08 4.5
Steelhead 58 38-132 0.62 7.2
Little BH Steelhead 58 43-105 0.32 11.2
South Fork Steelhead 123 85-179 0.22 53.0
Smith Cr. Steelhead 94 53-176 0.34 43.7
Campbell Steelhead 98 54-150 0.13 20.9

In a comparison between the three main forks, populations of juvenile seehead (and /or
resdent rainbow trout) were relatively low in the North Fork with the highest biomassin
the South Fork and the highest dengity in the Middle Fork. The average length of the
South Fork steelhead juveniles were very high for coastd streams.

Between the other tributaries, the Little North Fork had the highest density and biomass.
Bear Haven had rdatively high dengty of stedhead but low biomass. Thisisindicative of
relatively few large individuas.



FLOW ESTIMATES

Measurements were taken during the habitat evaluation surveys. These were done by
taking the length, width and depth measurements and timing an object floating through
the stream section. The results are given in Table 6 for each sampling Site. The low
estimates for the South Fork are probably due somewhat to higher sub- surface flow than
found in the other Streams.

Table 6. Ten Mile River Flow Estimates for October 1991,
in cfs, by Reach.

Tributary

or Fork Reach Flow
North Fork 1 9.3
Little North Fork 3 1.6
Buckhorn Creek 3 0.7
Bald Hills Creek 1 1.3
Middle Fork 1 4.7
Middle Fork 2 5.2
Bear Haven Creek 1 1.2
above SF 1 0.5
SF Bear Haven 1 0.2
Little Bear Haven 3 0.3
Booth Gulch 1 0.2
South Fork 3 0.0
South Fork 4 0.4
Smith Creek 1 0.7
Campbell Creek 1 0.3

WATER TEMPERATURES

The water temperatures encountered during this October evauation (Table 7) were dl
well within estimates considered optima for sdimon and stedheed, but since this survey
occurred after the critica months, this temperature data is of little Sgnificance. To
attempt to determine how stream temperature was affected by air temperature; |
cadculated the ratio of the maximum water temperature to find which streams or reaches
most susceptible to warming. The areawhich was most susceptible was the South Fork
above Redwood Creek. The arealeast susceptible was reaches 4 and 5 of the Middle
Fork.



Table 7. Water and Air Temperatures Found in the Ten
Mile River and it's Tributaries during October

1921,
Tributary . Water Temp Air Temp
or Fork Date Reach Min Max Min Max
North Fork 10/23 1 S0 54 47 &3
LNF 10/7 1 54 S6 bt =1}
10711 1 53 53 S8 &2
10/2 2 51 53 =31 &4
Buckharn 10711 i 33 sS4 Sé6 63
Bald Hills 10/22 1 53 55 54 &4
Middle Fork 10/8 1 S5 S8 72 75
10/17 2 53 S5 53 &7
10721 3 44 51 48 &2
10714 4 S4 Sa &7 74
10/17 5 54 S& &4 75
10721 5 45 Si 48 &8
10/22 S 53 sS4 &2 &4
Bear Haven 1¢/71C 1 sS2 =4 =16} 55
10711 1 52 54 5= 54
10715 2 51 S= 43 =t
10716 3 5= sS4 &0 &2
SF Bear H. 10/1G 1 53 S4 58 &9
Booth Gulch 10/16 1 S= =4 &l &9
South Fork 10/232 2 45 46 S0 54
10714 3 5% 50 &7 3¢
10/18 4 52 57 &2 7o
10722 5 S0 52 S& 52
10/2Z2 8 43 52 42 =
Redwood 10/23 1 43 52 SG &=
Smith 10721 3 S4 S5 &0 &4
Campbell 1iD/714 1 =2 S5 o1 7E
10/18 2 5= 54 it &3




