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STREAM INVENTORY REPORT
DOTY CREEK

1.0 INTRODUCTION

A stream inventory was conducted during the fall of 1994 on Doty Creek to assess habitat
conditions for anadromous salmonids. The objective of the habitat inventory was to
document the habitat available to anadromous salmonidsin Doty Creek. This report servesto
document the current habitat conditions as well as recommend options for the potential
enhancement of habitat for coho salmon and steelhead trout. After analysis of the
information and data gathered, stream restoration and enhancement recommendations are
presented.

20 WATERSHED OVERVIEW

Doty Creek is tributary to the Little North Fork Gualala River, tributary to the North Fork
GuaalaRiver, tributary to the GualadaRiver, located in Mendocino County, California. Doty
Creek'slegal description at the confluence with the Little North Fork GualalaRiver isT1IN
R15W S10. Itslocationis38°49'15" N. latitudeand 123°31'54" W. | ongitude. Doty Creek isa
second order stream and hasapproximately 2.6 milesof perennia stream, accordingtothe USGS
Gualaa 7.5 minute quadrangle. Doty Creek drains a watershed of approximately 1.75 square
miles. Elevations range from about 200 feet & the mouth of the creek to 1,800 feet in the
headwater areas. Redwood, douglas fir, and mixed hardwoods dominate the watershed. The
watershed is privately owned and is managed for timber production. Vehicle access existsvia
private roads on Gualala Redwoods property.

3.0 METHODS

The habitat inventory conducted in Doty Creek follows the methodology presented in the
Cdifornia Salmonid Stream Habitat Restoration Manual (Flosi and Reynolds. 1991). The
ENTRIX fisheriesbiologist that conducted theinventory has extensive experience conducting
habitat inventories utilizing the methodol ogies of the California Department of Fish and Game
(DFG) and Region 5 of the U.S. Forest Service (USFS). Thisinventory was conducted by atwo
person team.



31HABITAT INVENTORY COMPONENTS

A standardized habitat inventory form has been developed for usein Californiastream surveysand
can be found in theCalifornia Salmonid Stream Habitat Restoration Manual. Thisformwasused
in Doty Creek to record measurements and observations. There are nine components to the
inventory form.

1 How

Flow ismeasured in cubic feet per second (cfs) at the bottom of the stream survey reach using
standard flow measuring equipment, if available. In some casesflows are estimated. Flowsalso
are measured or estimated at major tributary confluences.

2. Chand Type

Channel typing was conducted according to the classification system devel oped by David Rosgen
(1985). This methodol ogy is described in theCaliforniaSalmonid Stream Habitat Restoration
Manual. Channel typing followsastandard form to record measurements and observations. There
are four measured parameters used to determine channel type: 1) water slope gradient, 2)
channel confinement, 3) width/depth ratio, 4) substrate composition.

3. Temperatures.

Both water and air temperatures were taken and recorded at each tenth unit typed. The time of
the measurement was al so recorded. Temperaturesweretaken in Fahrenheit at the middle of the
habitat unit and within one foot of the water surface.

4. Habitat Type:

Habitat typing usesthe 24 habitat classification types defined by McCain et a. (1988). Habitat
units were numbered sequentially and assigned a type identification number selected from a
standard list of 24 habitat types (See Appendix B). Dewatered units are labeled "dry". Doty
Creek habitat typing used standard basin level measurement criteria. These parametersrequire
that the minimum length of adescribed habitat unit must be equal to or greater than the stream'’s
mean wetted width. Channel dimensions were measured using hip chains, range finders, tape
measures, and stadiarods. Unit measurementsincluded mean length, mean width, mean depth,
and maximum depth. Pool tail crest depth at each pool unit was measured in the thalweg. Al
measurementsweretaken in feet to the nearest tenth. Additionally, every tenth habitat unit was
marked in the field using survey flagging in order to facilitate relocation of any unit(s) in the
future.



5. Embeddedness:

The depth of substrate embeddednessin pool tail-outswasmeasured by the percent of the cobble
that is surrounded or buried by fine sediment. In Doty Creek, embeddedness was ocularly
estimated. The values were recorded using the following ranges: 0- 25% (value 1), 26- 50%
(value 2), 51 - 75% (value 3), 76 - 100% (value 4).

6. Shelter Rating:

Instream shelter iscomposed of those elementswithin astream channel that provide salmonids
protection from predation, reduce water vel ocities so fish canrest and conserveenergy, and alow
separation of territorial units to reduce density related competition. The shelter rating is
calculated for each habitat unit by multiplying shelter value and percent cover. Using an overhead
view, aquantitative estimate of the percentage of the habitat unit coveredismade. All cover is
then classified according to alist of nine cover types. In Doty Creek, a standard qualitative
shelter value of 0 (none), 1 (low), 2 (medium), or 3 (high) was assigned according to the
complexity of the cover. Thus, shelter ratings can rangefrom 0-300, and are expressed asmean
values by habitat types within a stream.

7. Substrate Composition:

Substrate composition rangesfrom silt/clay sized particlesto bouldersand bedrock e ements. In
all habitat units, dominant and sub-dominant substrated ementswereocularly estimatedusing alist
of seven size classes.

8. Canopy:

Stream canopy is a measure of the water surface shaded during periods of high sun. In Doty
Creek, an estimate of the percentage of the habitat unit covered by canopy was made both
ocularly and using ahandheld spherical densiometer from the center of each unit. The area of

canopy wasfurther analyzed to estimateits percentages of coniferousor deciduoustrees, andthe
results recorded.

9. Bank Composition:

Bank composition elements range from bedrock to bare soil. However, the stream banks are
usually covered with grass, brush, or trees. Thesefactorsinfluencethe ability of stream banksto
withstand winter flows. In Doty Creek, the dominant composition typein both theright and left
bankswas sel ected from alist of eight options on the habitat inventory form. Additionally, the
percent of each bank covered by vegetation was estimated and recorded.



32DATA ANALYSS

Datafrom the habitat inventory form are entered into Habitat Runtime, adBA SE 4.1 dataentry
program devel oped by the California Department of Fish and Game. Thisprogram processesand
summarizes the data, and produces the following six tables:

. Riffle, flatwater, and pool habitat types
. Habitat types and measured parameters
. Pool types

. Maximum pool depths by habitat types
. Dominant substrates by habitat types

. Mean percent shelter by habitat types

Graphicswere produced from the data using Quattro Pro. Graphics devel oped for Doty Creek
indude

. Riffle, flatwater, pool habitats by percent occurrence

. Riffle, flatwater, pool habitats by total length

. Total habitat types by percent occurrence

. Pool types by percent occurrence

. Total pools by maximum depths

. Embeddedness

. Pool cover by cover type

. Dominant substratein low gradient riffles
. Percent canopy

. Bank composition by composition type



40 HABITAT INVENTORY RESULTS

The habitat inventory on Doty Creek was performed on October 11, 1994 by Dan Galeand Dan
Lipman of ENTRIX. The survey began at the confluence with the Little North Fork Gualaa
River and extended up Doty Creek to amajor log and debris jam located adjacent to the Doty
Creek Fish Hatchery. The total length of the stream surveyed was 4,512 feet, with no side
channels encountered.

Flow wasestimated to be 1-2 cfsat the mouth of Doty Creek during the survey period, with four
sections of dry channel (zero flow) encountered throughout the survey reach.

Three reaches were identified in the surveyed portion of Doty Creek. Reach 1 begins at the
mouth of Doty Creek andisaB4 channel typewhichtotals 2,147 feet in length. B4 channelsare
moderately steep (1.5-4% gradient), well confined streamswith unstable stream banksand are
dominated by gravel substrate. Reach 2 isa B3 channel typetotalling 1,829 feet inlength. B3
channel types are similar to B4 channels except that they are dominated by cobble substrate.

Reach 3isaBI channel type totalling 536 feet which ends at the mgjor logjam adjacent to the
Doty Creek fish hatchery (end of survey). Bl channel typesare similar to B3 and B4 channels
except that they are dominated by boulder substrate.

Water temperaturesranged from 52.0t0 55.5 degreesfahrenheit. Air temperaturesranged from
48.0 to 69.5 degrees fahrenheit.

Table 1 summarizestheLevel Il riffle, flatwater, and pool habitat types. By percent occurrence,
rifflesmade up 37%, flatwater types 20%, pools41% and dry channel 3% (Figure 1). Flatwater
habitat types made up 21% of thetotal survey length, riffles 33%, pools 24% and dry channel
22% (Figure 2).

Fourteen Level 1V habitat typeswereidentified. The dataare summarized in Table 2. The most
frequent habitat types by percent occurrencewere low gradient riffles, 29%; mid-channd poals
12%; and plunge pools, 12% (Figure 3). By percent total length, low-gradient riffles made up
26%, step runs 14%, and high gradient riffles, runs, mid-channel spools, and step poolsal totaled
6%.

Sixty pools were identified (Table 3). Scour pools were most often encountered at 60% and
comprised 46% of thetotal | ength of pools(Figure4). Main channel poolsaccounted for 37% of
the pools encountered, yet they accounted for 51% of the total length of pools.



Table 4 isasummary of maximum pool depths by pool habitat types. Depthis an indicator of
pool quality. Seven of the 60 pools (12%) had a depth of two feet or greater (Figure 5).

The substrate embeddedness was estimated at main and scour pool tail-outs. Of the 57 pool tail-
outs measured, six had avalue of 1 (10.5%); 30 had avalue of 2 (52.6%); 21 had aval ue of 3
(36.8%); and none of thetail outs had an embeddednessrating of four (Figure6). Onthisscae, a
value of oneisthe best for fisheries.

A shélter rating was calculated for each habitat unit and expressed as a mean value for each
habitat type within the survey using ascale of 0-300. Pool habitat types had the highest shelter
rating at 74 (Table 1). Flatwater habitats followed with arating of 18. Of the pool types, the
scour poolshad the highest mean shelter rating at 95, backwater poolsrated 45, axdmanchannd
poolsrated 43 (Table 3).

Table 5 summarizes mean percent cover by habitat type. Large woody debris is the dominant
cover typein Doty Creek, with small woody debris and terrestrial vegetation comprising the
subdominant cover types. Figure 7 describes the pool cover in Doty Creek in more detail.

Table 6 summarizesthe dominant substrate by habitat type. Gravel was the dominant substrate
observedin 24 of the 42 low gradient riffles (57%). Small cobblewasthe next most frequently
observed dominant substrate type, occurring in 40% of the low gradient riffles (Figure 8).

The mean percent of open canopy for the entire portion of the stream surveyed was 10%. Of the
90% of the stream covered with canopy, 28.5% was composed of deciduoustrees, and 71.5%
was composed of coniferoustrees. Figure 9 describesthe canopy compositionin Doty Creek.

Table 2 summarizes the mean percentage of the right and left stream banks covered with

vegetation by habitat type. For the stream reach surveyed, the mean percent right bank vegetated
was 34.0%. The mean percent left bank vegetated was 37.2%. The dominant elements

composing the structure of the stream banks consisted of 0.0% bedrock, 1.4% boulder, 49.3%
cobble/gravel, and 49.3% silt/clay. The dominant vegetation present on both banksthroughout the
survey reach included 1.4% grassand 23.8% brush, while 36.7% of the bankswere covered with
deciduoustrees and 22.1% with coniferous trees, including downed trees, logs, and root wads
(Figure 10).

5.0 DISCUSS ON

TheB channdl typesareexcellent for many types of low and medium stageinstream enhancement
structures. All of the reaches surveyed in Doty Creek were comprised of B channel types, and
there were adequate sources of large organic debris (LOD) either in or nearby thestream. Many



Doty Creek

Table 1 - SUMMARY OF RIFFLE, FLATWATER, AND POOL HABITAT TYPES

Drainage: North Fork Gualala River

Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T11INR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS HABITAT HABITAT MEAN  TOTAL PERCENT MEAN MEAN MEAN TOTAL MEAN  TOTAL MEAN MEAN

MEASURED TYPE PERCENT LENGTH LENGTH TOTAL WIDTH DEPTH AREA AREA VOLUME VOLUME RESIDUAL SHELTER

OCCURRENCE (ft.) (ft.) LENGTH (ft.) (ft.) (sq.ft.) (sq.ft.) (cu.ft.) (cu. ft) POOL VOL RATING

(cu. ft.)

54 RIFFLE 37 28 1505 33 7.5 0.2 136 7334 23 1256 0 16

29 FLATWATER 20 32 934 21 6.0 0.3 165 4787 39 1131 0 18

60 POOL 41 18 1092 24 8.5 0.6 138 8285 93 5583 58 74

4 DRY 3 245 981 22 0.0 0.0 0 0 0 0 0 0
TOTAL TOTAL LENGTH TOTAL TOTAL
UNITS (ft.) (sq. ft.) (cu. ft.)
147 4512 20407 7971



Doty Creek Drainage: North Fork Gualala River
Table 2 - SUMMARY OF HABITAT TYPES AND MEASURED PARAMETERS Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T1IINR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS HABITAT MEAN  MEAN MEAN MEAN  MEAN
MEASURED  TYPE HABITAT ~MEAN TOTAL TOTAL MEAN MEAN MAXIMUM  MEAN TOTAL  MEAN  TOTAL RESIDUAL SHELTER  RT. BANK LT. BANK CANOPY
OCCURRENCE LENGTH LENGTH LENGTH WIDTH DEPTH  DEPTH  AREA AREA VOLUME VOLUME POOL VOL RATING  VEGETATED VEGETATED

# % ft. ft. % ft. ft. ft. sq.ft. sq.ft. cu. ft.  cu. ft. cu. ft. % % %

42 LGR 29 28 1190 26 8 0.2 0.6 159 6695 28 1166 0 14 37 40 91

11 HGR 7 23 257 6 6 01 0.4 57 622 8 89 0 22 29 33 85

1 CAS 1 58 58 1 0.1 0.4 17 17 2 2 0 30 15 25 90

1 POW 1 12 12 0 7 03 0.4 63 63 19 19 0 50 60 35 90

14 RUN 10 20 278 6 7 0.3 0.8 122 1702 29 401 0 16 33 47 92

14 SRN 10 46 644 14 5 0.3 1.0 216 3022 51 711 0 18 36 40 89

18 MCP 12 16 280 6 7 04 14 105 1881 46 832 25 41 34 36 91

4 STF 3 68 273 6 8 0.4 1.8 426 1703 177 707 76 51 24 30 94

13 LSL 9 17 227 5 7 0.5 2.0 118 1537 70 916 49 109 28 30 89

5 LSR 3 17 84 2 9 0.7 2.2 152 758 109 544 74 100 37 30 99

18 PLF 12 10 187 4 12 1.0 2.7 121 2180 137 2463 93 83 31 30 a?

1 BPL 1 20 20 0 5 07 11 100 100 70 70 0 50 0 0 90

1 DPL 1 21 21 0 0.4 0.8 126 126 50 50 25 40 35 35 85

4 DRY 3 245 981 22 0 0.0 0.0 0 0 0 0 0 0 54 69 86

TOTAL LENGTH AREA TOTAL VOL.
UNITS (ft.) (sq. ft) (cu. ft)

147 4512 20407 7971



Doty Creek

Table 3 - SUMMARY OF POOL TYPES

Drainage: North Fork Gualala River

Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T11INR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS HABITAT HABITAT MEAN  TOTAL PERCENT MEAN MEAN MEAN TOTAL MEAN TOTAL MEAN MEAN

MEASURED TYPE PERCENT LENGTH LENGTH TOTAL WIDTH DEPTH AREA AREA VOLUME VOLUME RESIDUAL SHELTER

OCCURRENCE (ft.) (ft.) LENGTH (ft.) (ft.) (sq. ft.) (sq. ft.) (cu. ft.) (cu. ft) POOL VOL. RATING

(cu. ft.)

22 MAIN 37 25 553 51 7.0 0.4 163 3585 70 1540 34 43

36 SCOUR 60 14 498 46 9.6 0.8 124 4475 109 3923 75 95

2 BACKWATER 3 21 41 4 55 0.6 113 226 60 120 13 45
TOTAL TOTAL LENGTH TOTAL AREA TOTAL VOL.
MEASURED (ft.) (sq. ft.) (cu. ft.)
60 1092 8285 5583



Doty Creek Drainage: North Fork Gualala River
Table 4 - SUMMARY OF MAXIMUM POOL DEPTHS BY POOL HABITAT TYPES Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T1INR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS HABITAT HABITAT <1FOOT <1FOOT  1-<2FT. 1-<2FOOT  2-<3FT. 2-<8FOOT  3-<4FT. 3-<4 FOOT >=4FEET >=4 FEET
MEASURED TYPE PERCENT MAXIMU PERCENT MAXIMUM PERCENT MAXIMUM PERCENT MAXIMUM PERCENT MAXIMUM PERCENT
OCCURRENCE MDEPTH OCCURRENCE DEPTH OCCURRENCE DEPTH OCCURRENCE DEPTH OCCURRENCE DEPTH  OCCURRENCE

18 MCP 30 8 44 10 56 0 0 0 0 0 0
4 STP 7 1 25 3 75 0 0 0 0 0 0
13 LSL 22 7 54 5 38 1 8 0 0 0 0
5 LSR 8 0 0 4 80 1 20 0 0 0 0
18 PLP 30 2 11 11 61 5 28 0 0 0 0
1 BPL 2 0 0 1 100 0 0 0 0 0 0
1 DPL 2 1 100 0 0 0 0 0 0 0 0
TOTAL
UNITS

60



Doty Creek Drainage: North Fork Gualala River
Table 5 - SUMMARY OF MEAN PERCENT COVER BY HABITAT TYPE Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T11INR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS  HABITAT MEAN% o vEangs  MEAN % MEAN % MEAN%  MEAN% . o MEAN %
MEASURED TYPE UNDERCUT "= WD ROOT TERR. AQUATIC WHITE o coe  BEDROCK
BANKS MASS  VEGETATION VEGETATION  WATER LEDGES

42 LGR 6 6 20 1 25 0 0 6 0

11 HGR 5 12 23 5 16 0 0 3 0

CAS 0 30 50 20 0 0 0 0 0

ROW 0 20 60 0 20 0 0 0 0

14 RUN 12 4 18 7 24 0 0 0 0

14 SRN 2 23 16 10 21 0 0 14 0

18 MCP 14 32 33 5 10 0 0 6 0

4 STP 5 10 38 10 5 0 0 33 0

13 LSl 12 17 52 8 12 0 0 0 0

5 LSR 11 4 26 46 13 0 0 0 0

18 PLP 5 12 58 15 7 0 1 3 0

BPL 0 0 100 0 0 0 0 0 0

DPL 20 0 50 30 0 0 0 0 0

4 DRY 0 0 0 0 0 0 0 0 0



Doty Creek Drainage: North Fork Gualala River
Table 6 - SUMMARY OF DOMINANT SUBSTRATES BY HABITAT TYPE Survey Dates: October 11, 1994

Confluence: QUAD: Gualala LEGAL DESCRIPTION: T11INR15WS10 LATITUDE: 38°49'0" LONGITUDE: 123°32'0"

UNITS HABITAT #UNITS % TOTAL #UNITS % TOTAL #UNITS % TOTAL # UNITS % TOTAL #UNITS % TOTAL #UNITS % TOTAL #UNITS % TOTAL
MEASURED TYPE SILT/CLAY  SILT/CLAY SAND SAND GRAVEL GRAVEL SM COBBLE SM COBBLE LG COBBLE LG COBBLE BOULDER BOULDER BEDROCK BEDROCK
DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT DOMINANT

42 LGR 0 0 0 0 24 57 17 40 1 2 0 0 0 0
11 HGR 0 0 0 0 27 3 27 5 45 0 0 0 0
1 CAS 0 0 0 0 0 1 100 0 0 0 0
1 ROW 0 0 0 0 0 1 100 0 0 0 0
14 RUN 0 0 0 0 10 71 2 14 2 14 0 0 0 0
14 SRN 0 0 0 0 10 71 2 14 2 14 0 0 0 0
18 MCP 0 0 2 11 12 67 3 17 1 6 0 0 0 0
4 STP 0 0 0 0 2 50 2 50 0 0 0 0 0 0
13 LSL 0 0 2 15 6 46 4 31 1 8 0 0 0 0
5 LSR 0 0 0 0 5 100 0 0 0 0 0 0 0
18 PLP 4 22 3 17 10 56 0 1 6 0 0 0 0
1 BPL 1 100 0 0 0 0 0 0 0 0 0 0
DPI 0 0 0 100 0 0 0 0 0 0 0

4 DRY 0 0 0 50 1 25 1 25 0 0 0 0




Figure 1. Doty Creek Habitat Types
by Percent Occurence

Dry Channel (3%

Riffle (37%)
Pool (41%)

Flatwater (20%)



Figure 2. Doty Creek Habitat Types
by Percent of Total Length
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Figure 3. Doty Creek Level IV Habitat Types
by Percent Occurence
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Figure 4. Doty Creek Pool Types
by Percent Occurence
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Figure 5. Doty Creek Total Pools by Maximum Depth
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Figure 6. Doty Creek Pool Tail-out
Percent Substrate Embeddedness
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Figure 7. Doty Creek Pool Cover
by Cover Type
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Figure 8. Doty Creek Dominant Substrate
Type in Low Gradient Riffles
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Figure 9. Doty Creek Canopy Composition
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Figure 10. Doty Creek Bank Composition
by Dominant Vegetation Type
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site specific projects can be designed within these channel types, especially to increase pool
frequency, volume and pool cover.

Thewater temperaturesrecorded during the survey on October 11, 1994 ranged from 52°-55.5°
F. Air temperatures ranged from 48°-69.5°F. Bell (1984) identifiesthe preferred temperature
rangefor steelhead as 45°-58°F with an optimum range of 50°-55°F and an upper lethal limit of
75°F, whilethe preferred range for coho salmon is 38°-69°F with an optimum range of 53°-58°F
and an upper lethal limit of 78.5°F. The water t emperatures observed in Doty Creek during the
survey fall well withinthe preferred range and for the most part within the optimum range of both
species, indicating that Doty Creek hasan excellent water temperature regimefor salmonids. To
make any further conclusions, temperatures would need to be monitored throughout the warm
summer months during low flow conditions.

Flatwater habitat types comprised 21% of thetotal length of thissurvey, riffles 33%, pools 24%
and dry channel 22%. The pools are relatively shallow with only 7 of the 60 pools having a
maximum depth greater than 2 feet. In coastal coho and steelhead streams, it is generally
desirableto have primary pools comprise approximately 50% of total habitat. In first and second
order streamsaprimary pool isdefined as having a maximum depth of at |east two feet, occupy at
least half the width of the low flow channel, and be as long as the low flow channel width.
Therefore, installing structures that will increase or deepen pool habitat is recommended for
locationswheretheir installation will not be threatened by high stream energy, cause streambank
erosion, or conflict with the modification of the numerouslog debrisaccumulations (LDA's) inthe
stream. The LDA'sin the system are retaining needed gravels. Any necessary modificationsto
them should be done with the intent of metering the gravel s out to downstream reachesthat will
trap the gravel for future spawning use. Therefore, gravel retention features may need to be
developed prior to any LDA modification.

Fifty-one of the 57 pool tail-outs measured had embeddednessratingsof 2 or 3, whileonly six had
alrating. Cobble embeddedness measured to be 25% or less, arating of 1, isconsidered best for
the needs of salmon and steelhead. In Doty Creek, sediment sources should be mapped and rated
according to their potential sediment yields, and control measures taken.

The mean shelter rating for riffles and flatwater habitats was low with ratings of 16 and 18
respectively. The shelter rating inthe poolswasimproved at 74. However, apool shelter rating of
approximately 100 is desirable. The relatively small amount of cover that now existsis being
provided primarily by large woody debrisin all habitat types. Additionally, terrestrial vegetation,
small woody debris, rootwads, and undercut banks contribute smaller amounts. Log, rootwad
and boulder cover structures in the pool and flatwater habitats are needed to improve both
summer and winter salmonid habitat. Log cover structure provides rearing fry with protection

23



from predation, rest fromwater velocity, and also dividesterritorial unitsto reducedensity related
competition.

Fourty-one of the 42 low gradient riffleshad gravel or small cobble asthe dominant substrate.
Thisisgenerally considered excellent for spawning salmonids.

The mean percent canopy for the stream was 90.1%. Thisis arelatively high percentage of
canopy, since 80 percent isgenerally considered optimum in these north coast streams. | n areasof
stream bank erosion, pl anting endemic species of coniferousand deciduoustrees, inconjunction
with bank stabilization, is recommended.

6.0 RECOMMENDATIONS

D

2)

3)

4)

5)

6)

7)

Doty Creek should be managed as an anadromous, natural production stream.

Temperaturesin thissection of Doty Creek, aswell asupstream, should be monitored to
determineif they are having adeleterious effect upon juvenile salmonids. To achievethis,
biological sampling is also required.

Wherefeasible, design and engineer pool enhancement structuresto increase the number
and depth of pools. This must be done where the banks are stable or in conjunction with
stream bank armor to prevent erosion.

Increase woody cover in the pools and flatwater habitat units. Adding high quality
complexity with woody cover isdesirable and i n some areasthe material isat hand.

Inventory and map sources of stream bank erosion, and prioritize them according to
present and potential sediment yield. Identified sites, likethesitesat 2,230 ft and 2,396 ft,
should then be treated to reduce the amount of fine sediments entering the stream.

Active and potential sediment sourcesrelated to theroad system need to beidentified,
mapped, and treated according to their potential for sediment yield to the stream.

There are several log debrisaccumulations present on Doty Creek that areretaining large
guantitiesof fine sediment. The modification of these debrisaccumulationsisdesirable,
but must be done carefully, over timeto avoid excessive sediment | oading in downstream
reaches.

24



7OLITERATURE CITED

Bell, M.C. 1984. Fisheries handbook of engineering requirements and biological criteria
U.S. Army Corps of Engineers, North Pacific Division, Portland, Oregon (Contract
No. DACW57-79-M-1594 and No. DACW57-80-M-0567).

Flos, G. and F.L. Reynolds. 1991. California salmonid stream habitat restoration
manual. California Department of Fish and Game, Sacramento, California.

McCain, M., D. Fuller, L. Decker, and K. Overton. 1988. Stream habitat classification and
inventory procedures for Northern California. U.S. Department of Agriculture, Forest
Service, Pacific Southwest Region Fish Habitat Relationships Technical Bulletin No.
1.

Rosgen, D. 1985. A stream classification system. Pages 91-95 In Proceedings of the
Symposium on Riparian Ecosystems and their Management: Reconciling Conflicting
Uses, April 16-18, 1985 in Tucson, Arizona.

25



APPENDIX A

PROBLEM SITESAND LANDMARKS

Thefollowing observations, comments, landmarks and possible problem siteswere noted. All the
distances are approximate and taken from the beginning of the survey reach.

Stream L ength (ft) Comment
91 Crayfish and small fish (3 "-4") observed in unit.
107 Bridge crossing over upstream end of unit.
255 Photo #1 (camera #4)- view downstream through unit.
289 Upstream end of unit flagged.
400 Great fish cover.
619 Unit flagged at upstream end.
748 Photo facing upstream through units 26-30.
786 Temp recorder anchored in middle of pool.
845 Unit flagged at upstream end.
858 Small fish observed in unit.
897 Magjority of right bank is raw, incised soil.
1124 Unit flagged at upstream end.
1229 Small fish observed in unit.
1271 Photo - view from downstream in unit 43.
1356 Unit flagged at upstream end.
1391 Medium-sized log jam on right bank.
1409 Two photos
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1434
1499

1653

1704

1799

1846

2140

2147
2230

2310

2324

2359

2396

2410

2463

2519

2540

Water flows subsurface into unit #54.

Unit flagged at upstream end.

Unit marked by DFG with metal flashing on left bank: upstream end point
of samplereach dated 10/18/93. Alsoflagged: "start of

CDFG Reach 10/19/93 PMP" Photo - View from

downstream end.

Unit flagged @ upstream end.
Small fish observed in unit.
Top 25% of unit isdry - subsurface flow.

Channel went subsurface very abruptly above unit #78.

Area has good habitat and cover (several pieces of LWD), but flow is
subsurface. Photo taken from top of unit #78, + 3 more photos taken
from middle of dry channel.

Pool usually 3 ft max depth when full. Unit flagged at upstream end.
Both banks incised 3-5 ft along units#83-89.

Small fish observed in unit.

Small fish observed in unit.

Unit flagged at upstream end.

Channel confined by steep slopesin this portion of the drainage- channd
has been deeply incised and banks scoured heavily in places- It gopearsto
have occurred fairly recently. 2 Photos taken.

Small fish observed in unit. Photo of unit taken.

L ogjam used to span across unit and has been cleared - now only present
on banks.

Photo - view downstream from top of unit.

Small fish observed in unit. Unit flagged at upstream end.
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2582
2753
2849

2965
3179

3190
3780
3976
3993

4285
4341
4413

4478
4498
4512

Photo. Severa small fishin unit (appear to be Californiaroach).

Unit flagged at upstream end.

Major logjam along units#112-117 - Jam hasbeen cleared over active
channel. Gradient noticably steeper along these units.

Four photos taken.

Age 0+ Steelhead observed in unit. 1/3 of unit is subsurface flow.

Channdl levels out and flow becomes subsurface.

Road becomes adjacent to channel at downstream end of unit.
Many small fish and 1 6" salmonid observed in pool. Photo.
Two cars and atraler abandoned on roadside adjacent to unit.
Upstream end of unit flagged.

Road beginsinclineuphill and channel gradient increases, a ong with # of
boulders.

Channel much more stable/l essincised + scoured upstream of hugh log
jam.

Small logjam over left side of unit.

Unit flagged at upstream end.

Diverted water re-enters creek at top of unit on right - Photo.
Water isreturn flow from hatchery.

Small fish observed darting in unit.

Doty Creek Hatchery on right bank.

Doty Creek Hatchery on right bank.

Doty Creek Hatchery on right bank.

Hugh log jam over top of unit- Upstream channel is 12 feet higher than
channdl below logjam.
END OF SURVEY
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APPENDIX B

LEVEL Il and LEVEL IV HABITAT TYPEKEY

HABITAT TYPE LETTER NUMBER
RIFFLE

Low Gradient Riffle [LGR] 11
High Gradient Riffle [HGR] 12
CASCADE

Cescate [CAS] 21
Bedrock Sheet [BRS 22
FLATWATER

Pocket Water [POW] 31
Glide [GLD] 3.2
Run [RUN] 33
SepRun [SRN] 34
Edgewater [EDW] 35
MAIN CHANNEL POOLS

Trench Pool [TRA 41
Mid-Channd Pool [MCP 42
Channd ConfluencePodl [CCH 43
Step Pool [STH 4.4
SCOUR POOLS

Corner Pool [CRA 51
Lateral Scour Pool - Log Enhanced (L] 52
Lateral Scour Pool - Root Wad Enhanced LR 53
Lateral Scour Pool - Bedrock Formed [LSBK] 54
Lateral Scour Pool - Boulder Formed [LSBq| 55
Plunge Pool [PLA 56
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BACKWATER POOLS

Secondary Channel Pool

Backwater Pool - Boulder Formed
Backwater Pool - Root Wad Formed
Backwater Pool - Log Formed
Dammed Pool
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[SCH
[BPB]
[BFR]
[BRL]
[DAL]

6.1
6.2
6.3
64
65



