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Abstract

Adult coho spawning ground surveys were completed in a total of 47.20 stream miles
(44.45 miles of tributaries, and 2.75 miles of mainstem) in the Scott River Watershed.
Live coho salmon were spotted in the Scott River as early as October 22" 2004, with
radiotag verification on October 26™, 2004. The survey season was November 16
2004 January 14", 2005. Total counts for the season were 960 redds, 569 Carcasses, and
1577 live fish counts (although some live fish were likely counted twice during weekly
surveys).

Adult coho spawning ground and carcass surveys were completed in the Scott River
Mainstem and the following tributaries: East Fork Scott, Grouse Creek, Kangaroo Creek,
Rail Creek, South Fork Scott, Sugar Creek, French Creek, Miners Creek, Paynes Creek
(trib to French), Etna Creek, Patterson Creek, Kidder Creek, Shackleford, and Mill Creek
(trib to Shackleford), Canyon Creek, Boulder Creek, Kelsey Creek and Kelsey spawning
channel, Middle Creek, Tompkins Creek, and Mill Creek (Scott Bar). Spot surveys were
completed at the mouths of Fox Creek, Boulder Creek, tributaries to the South Fork
Scott.

Exceptional survey conditions allowed for the observation of coho salmon in the river, on
redds, and as carcasses. This allowed for proper ID of fish, migration timing, and
spawning. Several factors contributed to exceptional survey conditions during the survey
period. Prior to December, flows were stable and visibility was excellent. However, fish
passage was limited in many tributaries due to seasonal flow barriers at the mouths of the
tributaries. Heavy rains during the first week of December (Dec 6" — 8" brought fish
into the system and reconnected most of the perennial streams, providing access for
spawning salmon. Good visibility was restored shortly thereafter.

Adult coho spawning was well distributed throughout the sub-basin, with spawning
occurring in many of the tributaries investigated. The only tributaries which did not
show coho spawning activity were: Middle Creek, Fox Creek, Boulder Creek (Scott),
Boulder Creek (S. Fork) , and Paynes Creek. The heaviest spawning activity observed
was in the lower sections of Patterson, Shackleford-Mill, French-Miners, Kidder, Etna
Creek, and Sugar Creek.

Population estimates were developed for selected reaches in French, Miners, Shackleford,
and Mill Creek, using mark and recapture techniques. The Peterson and Schaefer estimate
were utilized. Peterson estimates were as follows: Middle French 181 adults (Confidence
Interval = 156-209), Miners = 221 (193-252), Lower Shackleford = 201 (174-230), and
Lower Mill = 337 (299-374). Schaefer estimates were: Middle French 163 adults
(confidence interval = 140-190), Miners = 133 (112-157), Lower Shackleford = 110 (91-
133), and Lower Mill = 307 (274-343).
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I ntroduction

Coho salmon (Oncorhynchus kisutch) in the Klamath River Basin, the Southern Oregon
Northern California Coast ESU, were listed as threatened by the National Marine
Fisheries Service in 1997. In 2001 the State of California began considering a listing of
the species as threatened, and in August of 2004 the Cadifornia Fish and Game
Commission acted to add the coho to the list of endangered and threatened species. The
listing became effective March 30", 2005.

Adult coho spawning ground surveys have been performed cooperatively in the Scott
River Watershed annually since the winter of 2001-2002. Scott River adult coho
spawning ground surveys began in December 2001 as a cooperative effort between local
landowners, agencies, and concerned volunteers. The purpose of the 2001-2002 survey
effort was to document where adult coho salmon held and spawned throughout the basin,
as well as establish index reaches for future monitoring. This survey provided invaluable
information on tributaries used for adult coho spawning, as well as insight into the timing
of the Scott River Adult Coho run. In addition, some of the first genetic samples were
collected on Scott River coho, providing information on the relationship of Scott River
coho to other coho in the Klamath Basin.

These annual spawning ground surveys are one part of the ongoing effort by the Scott
River Watershed Council (SRWC) and Siskiyou RCD (RCD) to understand the life
history of coho salmon in the Scott River Basin. Additional planned studies include
summer juvenile habitat utilization surveys, and juvenile outmigrant trapping on
tributaries.

Spawning ground and carcass surveys in the Scott River Watershed aim to address the
following goals:

" Determine and map the distributionand upper extent of coho spawning.
" Determine the timing of adult coho migration and spawning.

" Estimate populations utilizing different tributaries.

" Sample biological parameters.

" Observe spawning habitats utilized by coho salmon.

During the surveys of 2001-2002, index reaches were established to document trends in
coho spawning, (Canyon Cr., Lower Masterson, Mid French Cr., Lower Sugar Cr., Lower
S. Fork, and Upper S. Fork). These index reaches, and other reaches, have been surveyed
annually since 2001. However, these index reaches are not fully representative of the
distribution of coho throughout the basin, or the variation in stream habitat present
throughout the basin. Various factors in 2001 contributed to the survey effort being
incomplete: lack of time to coordinate access, a small available budget, lack of available
trained personnel during key spawning periods, and adverse flow conditions (ie. multiple
storm runoff events). In addition, during the early fall of 2001 flow conditions were not
ideal for adult migration and distribution. The summer of 2001 was a drought year, with
large streiches of the Scott River Mainstem and aluvial tributaries drying up.
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Connectivity was not restored to the main Scott River until November 22" 2001, and
significantly later for tributaries. This likely led to spawning in non-ideal conditions, and
prevented spawning in some of the more likely tributaries (ie. Patterson Creek).

Therefore, in order to fully document the extent of coho spawning distribution and
timing, the survey effort has been expanded significantly since 2001. The subsequent
surveys of 2002-2003 and 2003-2004 had wider spatial distribution of reaches, and
covered more mileage. However, the coho runs during those years were too small to
adequately document the full distribution and timing of the coho spawning.

The 2004-2005 adult coho run (return run from the 2001-2002 brood year) was expected
to be alarge run. Therefore, extra effort was made to document the timing and full extent
of spawning distribution in the Scott River. Many of the reaches previously established
were significantly expanded in the effort to survey as much mileage as possible. In
addition, population estimates through mark and recapture efforts were planned for
selected tributaries, and data on habitat specific feature collected.

This extensive survey of adult spawning distribution and habitat utilization allows for the
identification of areas of essentia habitat. This will alow for the development of more
effective, targeted restoration measures. In addition, it provides information on areas of
habitat that will be fully seeded by juveniles for the next year. This will alow for the
selection of reaches for further habitat utilization studies (winter and summer habitat).

Exceptional survey conditions during the winter of 2004-2005 alowed for the
observation of coho salmon in the river, on redds, and as carcasses. This allowed for
proper ID of fish, migration timing, and spawning. Severa factors contributed to
exceptional survey conditions during the survey period. Prior to December, flows were
stable and visibility was excellent. However, fish passage was limited in many tributaries
due to seasona flow barriers at the mouths. Heavy rains during the first week of
December (Dec 6" — &) brought fish into the system and reconnected most of the
perennial streams, providing access for spawning salmon. Flows receded significantly
following the rains. By December 12" flows were down, streams were safe to wade, and
there was excellent visibility for both redd and fish identification. From the end of the
rains on Dec 8", until the end of the survey period (Jan 14™ ) flows were stable with no
significant rain events to cause turbidity or obscure visibility.

Project Objectives:

1) Document the presence of coho salmon in streams within the historic range of
distribution and in new tributaries not previousy documented within the Scott
River system. Survey “index reaches’, as delineated in the 2001-2002 survey,
once per week once the spawning begins (December 1, 2004-January 31, 2005),
or as determined by run timing.

2) Document the distribution and upper extent of spawning in each of the tributaries
where adult coho salmon were observed.
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3) Determine the run timing and duration of adult coho salmon spawning in the Scott
River.

4) Collect two sets of tissue samples for DNA analysis to understand the genetic
relationship of the Scott River coho salmon to other stocks and collect two sets of
scale samples to understand the life history of the Scott River coho salmon. One
set of tissue and scale samples will go to NOAA Fisheries and one to CDFG.

5) Determine additional site specific information as they relate to spawning: Redd
composition substrate composition, temperature and stream gradient.

6.) Population Estimates. Complete mark and recapture in Shackleford-Mill and
French-Miners Creek.
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M ethods

Project Location

This data collection effort took place in the Scott River sub-basin of the Klamath River
Basin. The Scott River is located in Siskiyou County, CA. The Scott River drains
approximately 813.5 square miles. See Map #1.

Survey Locations

Adult coho spawning ground and carcass surveys were completed in the Scott River
mainstem and the following tributaries: East Fork Scott, Rail Cr, Grouse Cr., Kangaroo
Cr., South Fork Scott, Sugar Creek, French Creek, Miners Creek, Paynes Creek (tributary
to French), Etna Creek, Patterson Creek, Kidder Creek, Shackleford, Mill Creek
(tributary to Shackleford), Emigrant Creek, Canyon Creek, Boulder Creek (Scott
Canyon), Kelsey Creek and spawning channel, Middle Creek, Tompkins Creek, and Mill
Creek (Scott Bar). Surveys were completed in all streams surveyed in the 2001-2002
season, with the exception of Wooliver Creek, and streams which did not regain
connectivity during the survey season (Nov 16" — Jan 14™). Effort was made to survey all
stream reaches from 2001, where access and connectivity allowed. See Map #2 for
locations of 2004-2005 reaches.

The following greams were surveyed in 2001, but not surveyed this season due to a lack
of connectivity throughout the season; Moffet Creek, McAdams Creek, Rattlesnake
Creek. An estimated 92 miles of tributary are available for coho spawning. A total of 47.2
miles was surveyed at least once during the season, including 2.75 miles of mainstem
Scott River and 44.45 miles of tributary.

Survey Schedule

Mark and recapture reaches and other important reaches were surveyed weekly. Index
reaches were surveyed weekly except for the following: Canyon Creek was surveyed
three times, Lower Masterson was surveyed twice, and Lower South Fork was surveyed
once. Other streanms were surveyed one to three times, depending on access and crew
availability. A total of 44.45 miles of tributary were surveyed (48.4 % of available).
However, the lack of connectivity of Moffet-McAdams, and other tributaries reduced the
potential available habitat by ~40 miles (according to Maurer 2003). During the survey
period 16.0 miles of tributary were surveyed weekly for an eight week period. An
additional 31.2 miles of tributary were surveyed at least once.

See Table |, Survey Reach Descriptions, for a description of each reach, and survey
frequency.
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Table I. Survey Reach Description

Watershed Reach Description Begin |[End |Survey |syurvey [Total
Mile |Mile [Schedule |crew Miles
Mill Cr. (Scott
Bar
Lower]Lowest Y2mile up of Mill Creek 0.4 0|3 surveys 04
CDEG
UppennFrom RM 2.5t0 RM 1.8 25 183surveys |cpeg 0.7
TompkinsCreek
Lower|Lowest 1.25 miles of Thompkins Creek 18 O Twice CDEG 18
Upper] From USFS road # 46N64 crossing to Potato 2 1/Once 1.0
Patch USEFS
Middle Creek|Lowest .4 miles of Middle Creek 04 O Twice 04
USFS/RCD
Kelsey Creek|Lower Kelsey from barrier to mouth 0.6 0| Twice 0.6
USFS/RCD
K elsey Spawning Spawning channel 0.2 O Twice 0.2
Channé USFS/RCD
Canyon Creek|From the uppermost Maurer property line to 11 0| Three 11
the mouth of Canyon Creek Surveys RCD/NOAA
Boulder Creek|County bridge to mouth 0.2 0| Twice USES/RCD 0.2
Shackleford-Mill
Creek
Lower Shackleford4From Milepost 2 on Dangel lane to mouth 2.17] 0| Weekly 217
Mill| (expanded reach) (Mark and
Recap)  |rep
Upper Shackleford] Below the falls 5 4.5|0nce 05
RCD
Lower MillJFrom the QV road bridgeto road crossing ~ 16 0| Weekly 16
300 meters below conf of Shackleford (Mark and
(expanded reach) Recap) RCD
Middle MilljFrom the Quartz Valley Rd bridge to above 3 1.7|Surveyed 14
Emigrant Cr. once(Redd |rcD
count only)
Emmigrant] Confluence with Mill Creek to County Road 0.1 0| Surveyed 0.1
Creek(trib to Mill once(Redd
count only) RCD
Upper Mill Creeld From county road crossing to 1/2 mile above 3.8 3.3|Twice 0.5
RCD
Kidder Creek
Lower|Below Hwy 3 bridge Once RCD 11
Middlel Above Hwy 3 bridge outside of Greenview Once RCD 0.8

10
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Water shed Reach Description Begin |[End [Survey |syrvey [Total
Mile |Mile [Schedule |crew Miles
Upper|Upper FGS property Once RCD 05
Patter son(Etna)
L ower] Confluence of Johnson and Patterson Creek to (1.05 |0
1/2 mile below Hwy 3(Note thisreachis split |1.5 125
with lack of accessin the center)
RCD 1.30
Mid (FGSYFrom Upper Y oungs Diversion to Hwy 3 (New 6.2 4.6|Weekly 16
Reach) RCD/FGS
Upper (FGSY From the Falls down 79 7.6|Once 0.3
RCD
EtnaCreek
Lower] 200 yards below Highway 3 to mouth (New| 2.25 0| Once 2.25
Reach) RCD
Middlg From Etna City Diversion to End of FGS 52 46 |Twice 1
property above town; Schmalenberg and 4.1 3.7
Mattson Propery near Ruffy Gap RCD
Upper] From Mill Creek to Alder Creek 8 6.35|0nce RCD 1.65
Ruffy Gap (Trib tq area above mouth 0.2 0{Once 0.2
Etna) RCD
French Creek
LowerfHwy 3 to mouth (New Reach 2003) 0.7 O[Weekly 0.7
(Mark and
R
ecap) RCD
Middle(] Confluence w/Miners to bottom of Tobias. 243 0.8|Weekly 1.63
(Expanded Reach) (Mark and
Recap) RCD
North Fork Areg From below North Fork to confluence of 343] 2.43|0nce 1
French and Miners
RCD
Paynes Creek Areg French Creek from 1/4 mile above Paynes 525 4.75|0Once 0.5
Creek to 1/4 mile below (New Reach) RCD
Duck Lake Areg Above and below mouth of Duck Lake 6.3] 5.8|Once RCD 0.5
Miners Creek| Confluence with French Creek to upper Phelps 09 O[Weekly 0.9
Property(above second Miners Cr. Road (Mark and
bridge) Expanded Reach in 2003 Recapture |rcp

11
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Water shed Reach Description Begin |[End [Survey |syrvey [Total

Mile |Mile [Schedule |crew Miles
Paynes Cr]Lowest .2 miles 0.2 0|Once 0.2

RCD
North Fork French Timber Products 0.7 0|Once 0.7

Cr. TP

Mainstem Tailingd From .30 miles below Wildcat Cr. To 1/2 mile 55 52.25(Weekly 2.75

upstream from Messner gulch. RCD

Sugar Creek
Lower] From Hwy 3 to mouth 0.7 0| Weekly RCD 0.7
Upper] From bridge crossing on Rd # 40N23 to cattle 4 19 Weekly RCDIEGS 2.1
guard on Sugar Cr. Rd. INOAA
Wildcat|Mouth up 2 mile Spot survey
once RCD
South Fork

Lower S. Fork] USFS piece 0.7 0.3|Once RCD/NOAA 04
Upper S. Fork|800 meters above Fox Cr. to Boulder Cr. 4 2.1|Weekly RCD/FGS/N 1.9

OAA
Boulder Creek|Mouth area Once 0
Fox Creek|Mouth Area Once 0

East Fork

E. Fork-Lower]Beginning 1.4 miles above mouth of Grouse 6.3] 4.9|twice 14

Masterson| Cr. RCD
East Fork-Upperl AP Cattle Ranch 12.1 7|Once RCD 51
Upper East Fork] Confluence of Crater and Houston Creek 13.8] 12.8|twice RCD 1.0
Grouse Cr |lower .6mile 0.6 Oftwice RCD 0.6
Kangaroo Cr. -|Lower 1 mile of creek 11 0.1|Once 1

Lower RCD
Kangaroo Cr. JUSFSpiece 21 1.4|Once 05

Upper RCD/USFS
Rail Creek(new)|Rd 41N39 to end of USFS land 125 1.75|once 0.5
RCD/USFS

Total 47.20

Crew training
Crew training was organized by California Dept. of Fish and Game (CDFG) and the
Siskiyou RCD. Training was held on November 17" at the Siskiyou RCD office.
Training included: Fish ID, tissue and scale sampling techniques, identification of marks
and tags that have been applied throughout the Klamath Basin, GPS use and naming
conventions, data sheets, and redd identification. See Appendix A, Training Materials.

12
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All Siskiyou RCD field crew members had participated in the Adult Chinook Spawning
Ground Surveys (CDFG) for severa years, and had participated in the Scott River Adult
Coho Spawning Ground surveys in previous years.

Tablell. Training Participant List.

Name Affiliation

Crystal Bowman Siskiyou RCD

John Bowman Siskiyou RCD

Susan Corum United States Forest Service
Amaria Crocoll Americorps

Bobbie DiMonte NOAA

Donald Flickinger NOAA

Christen Hardee Volunteer

James Lee FruitGrowers Supply Co.

Beth Marder Siskiyou RCD

Christan Norman Americorps

Megan Payne United States Forest Service
Mark Pisano California Dept. of Fish and Game
Danielle  Quigley-Yokel |Siskiyou RCD

Jim Whelan California Dept. of Fish and Game
Erich Yokel Siskiyou RCD

Spawning Ground and Car cass Surveys

Stream surveys were completed by a two person field crew. A stream survey is
completed by walking instream, or on the bank (to avoid disturbing redds) beginning
upstream and moving downstream. Crew members walk on opposite sides of the stream,
looking for redds and fish. The location of any fish, redd, or carcasses was recorded by
GPS, and noted on the data sheet. In addition, flagging was hung at redds to mark for the
next survey crew, preventing double counting of redds. Carcasses are processed, then
chopped to prevent double counting. Tissue and scale samples were taken from a subset
of carcasses, and the species, sex, fork length, and any marking recorded on the data
sheet. One member of each crew had a State of California Scientific Collection Permit, or
went on the survey with a CDFG employee.

During redd surveys, the following data was collected on redds, if it did not disturb the
spawning fish: redd length, width, pott depth, and substrate composition. Substrate
composition categories are: Sand (<.2 cm), small gravel (.2-5 cm), large grave (6-9 cm),
small cobble (10-13 cm), and large cobble (> 13 cm).

See Appendix A for sample datasheets.

13
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Tissue and Scale Sample Collection

Two sets of tissue and scale samples were taken from a subset of carcasses retrieved.
During the first part of the survey season (November 16" — December 15™) scale and
tissue samples were taken from all carcasses. After that point in the season, carcasses
were so abundant that the protocol was changed to collect five (5) samples per reach per
survey. This protocol change was initiated to ensure that surveys could be completed in
one day, which was especially important in mark and recapture reaches. In addition,
NOAA fisheries indicated that 50-75 sets of genetic samples would be sufficient for their
anaysis.

Tissue samples were collected by clipping a one cn? piece of operculum tissue. Samples
were placed in absorptive paper, and placed into labeled envelopes. Scale samples were
collected below the dorsal fin, but above the lateral line. Samples were collected by
scraping with a knife blade in the direction from head to tail. Scale samples were placed
in a labeled scale envelope. Both sets of samples were either picked up by, or hand
delivered to Mark Pisano (CDFG).

GPS Data Collection

Hand-held Global Positioning System (GPS) units were used to record the location of the
beginning and end of each survey reach, and location of each carcass, redd, and live fish
identified. However, beginning December 15", a modification was made to the protocol
due to the large number of spawning fish. At this point all redds continued to be marked,
with the exception of some reaches with heavy use. In this case redds were grouped if
found within 10 meters of each other. Only carcasses which were sampled were marked,
and live fish sighting were grouped. The exception to this was if the fish or carcass was
found in a unique location, or beyond the upper extent previously observed. In that case a
GPS point was taken.

GPS waypoints were assigned an ID based on a stream code, sequentia rumber, and a
letter code denoting carcass (C), redd (R), or live fish (F).

In addition, the GPS coordinates in Lat/Long were recorded on the field data sheet, along
with the ID code assigned to that data point. See Appendix A for further detail on naming
conventions.

Fish ID and Mark Identification

Fish ID

Positive identification of coho salmon was a crucia step in conducting the spawning
ground surveys, and the collection of the tissue and scale samples. Mark Pisano,
Biologist-CDFG, provided hatchery carcasses of all three species (coho, Chinook, and
steelhead) present in the Scott River Watershed, to ensure that the crew was fully aware
of key identifying features.

14
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The following characteristics are used to identify coho salmon:

Gums. Coho salmon have white gums at the base of the teeth only; typically the rest of
the gum is gray.

Spots: These spots are black in color and can vary from circular to irregularly shaped
spots. Both sexes have spots on the back, dorsal fin, and upper lobe of the caudal fin,
with no spots on the lower lobe.

Color: Many coho salmon, both male and female, can exhibit extremely brilliant pink to
red coloration of the lower 2/3 of the body.

Kype: Both males and females can have afairly pronounced kype

Nares: Nares are enlarged and white in coloration. This characteristic is useful in
identification of live fish due to the visibility.

Caudal Peduncle: the caudal peduncle is thicker than that of a Chinook. This is most
noticeable when picking up a carcass, making it difficult to hold in one hand.

Anal Fin: The ana fin of coho salmon have 12-17 rays, and the outermost rays are
longer than the inner rays, which is not the case with Chinook or steelhead.

Sex: Maes generdlly are larger, have larger hooked kypes, and brilliant pink to red
coloration. To verify the sex the anal opening was squeezed to determine the presence of
milt (male) or eggs (female).

Origin: Hatchery fish are identified by either the lack of an adipose fin, or by a maxillary
clip. (Right maxillary clip = Trinity River Hatchery, Left maxillary clip = Iron Gate
Hatchery) Adipose clipped fish have the snout removed and submitted to CDFG for
coded-wire tag recovery.

Mark Identification
During this season, many tags were applied to Klamath River adult coho by various
agencies throughout the Klamath Basin.

California Department of Fish and Game

The California Dept of Fish and Game (CDFG) applied floy tags on the right side of
approximately 336 unmarked coho returning to Iron Gate Hatchery. This tagging was
conducted from October 29" — December 16", 2004. In addition, the United States Fish
and Wildlife Service (USFWS) tagged 40 Iron Gate Hatchery coho with radio
transmitters and spaghetti tags. These fish were then given an anterior caudal clip and
returned to the Klamath River mainstem below Iron Gate Hatchery (Mark Hampton
CDFG Pers. Communication).
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Karuk Tribe

The Karuk Tribe applied radio tags to eighteen (18) coho at Ishi Pishi Falls (near Somes
Bar), between October 12" and 21%. Radio tagged fish were marked with spaghetti tags,
and each fish had a unique radio signal. A total of nine (9) of these tagged fish entered
the Scott River. Thefirst tagged fish entered the Scott River on October 261", 2004.

All field crew were notified to look for these tags, and trained in the identification of tags.

Mark and Recapture

French-Miners Creek and Shackleford-Mill were selected for an pilot effort to conduct
mark and recapture surveys in the same method as that completed by CDFG during the
annual Fall Chinook Spawning Ground Surveys. These tributaries were selected based on
known habitat quality, expected large runs, and the nearly full coverage granted by
landowners. Estimates were completed on a each basis, rather than tributary basis
because different flow conditions, instream conditions, and predation rates contributed to
different efficiencies.

Individually numbered tags were applied to each fresh carcass found during each survey.
Tags are applied to the inside lower right jaw. The tag number applied was recorded on
the field data sheet. All carcasses were inspected for tags upon retrieval. Recaptured
carcasses were recorded on the field data sheet. This data was used to generate both
Peterson and Schaefer population estimates for individual reaches. See Appendix B —
Redd and Carcass Information and Appendix C — Population Estimates.

Temperature Data

Stream temperature data was collected in Sugar Creek, French Creek, Mill Creek,
Shackleford-Mill, and the South Fork of the Scott River during the survey period. Data
collection was done using Onset HoboTemps continuous dataloggers. Data was collected
at hourly intervals. See Appendix D - Stream Temperature Data.
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Results

Run Timing and Duration of Coho Spawning

Nov 16" FirstSurvey -
d
Oct 2 1% coho Spawning Adtivity in
i%ht'ngdsgtm Scott Bar Mill.

E=Y :

Nov 29" First
/ Soawning Activity in
FrenchCr.and

Nov17 | Nove-14 | Novis21® | Nov2eDecs talings
Dec 68" Heavy rains Jan 14" Lagt Survey.
brought connectivity to dl No new spavning,
but Moffet-Mcadams, and modtlv carcasses.
misc Fort Jones Tribs.

Dec6-12 | Decl3-19 |\ Dec 20-26 Dec 27-Jn 2 Jn3-9 | n1016

L

Dec 13-24"
Heaviest Spawning
Adtivity

Figurel. Adult coho spawning run timing in the Scott River —2004.

Initial Coho Sightings

The first sighting of live coho adults in the Scott River was October 22" 2004, in the
Scott River near Kelsey Creek. (Cdifornia Dept. of Fish and Game — Fall Chinook
Spawning Ground Surveys). Coho radiotagged by the Karuk tribe entered the Scott River
on October 26, and many fish were observed holding in the Scott River canyon between
George Allen Gulch (RM 7.8) and Pat Ford (RM 4.9) until the rains in early December.
One radiotagged fish was documented above the mouth of Sugar Creek (RM 54) on
December 5, and likely spawned there. Following the rains of December 6" — 8", most
of the major tributaries to the Scott River regained connectivity. During this period, coho
dispersed throughout the basin. Radiotagged coho were known to have entered French
Creek, Shackleford-Mill, Mill Creek (Scott Bar) and Patterson Creek, following the rains
of December 6 — 8",
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Initial Spawning Period

The first spawning activity was documented in Scott Bar Mill Creek on November 16",
2004 with spawning documented in French Creek, and the Scott tailings (~RM 55) by
Nov 29™". By December 3¢ fish had been spotted as far upstream in the system as the
East Fork near Grouse Creek (61.4 miles from the mouth of the Scott). During this period
seasonal low flow barriers prevented access to Shackleford-Mill, Patterson, Etna, Kidder,
and Moffet-McAdams Creek, Rattlesnake, and Indian Cr. In addition, low flows
combined with beaver activity prevented access into Sugar Creek, and hindered access to
French Creek.

Connectivity Restored to Valley Tributaries

Heavy rainfall from December 6"-8" restored connectivity to Shackleford-Mill, Kidder,
Patterson, and Etna Creek, and provided better access to Sugar and French Creek.
However, connectivity did not return to Moffet-McAdams, Rattlesnake, or Indian Creek
during the survey period (November 16" — January 14™). The week following the rains
(December 13"-19") coho were seen actively spawning in the following tributaries:
French-Miners, Shackleford-Mill, Sugar Creek, South Fork, East Fork, Patterson Creek,
Kelsey Creek and Kelsey spawning channel, and Scott Bar Mill Creek. The peak
spawning period occurred between December 13" and 24™.

The fish died off relatively close together, directly following the peak spawning period.
Large numbers of carcasses were found beginning on December 20", Little new redd
activity or fresh fish were observed after early January.

Redd Survey Results

The survey season lasted from November 16" — January 14™, 2005. During this period a
total of 960 redds, 569 carcasses, and 1577 live fish were identified. However, in reaches
surveyed weekly (French-Miners Cr., Shackleford-Mill, Sugar Creek), some fish were
likely double counted. This is because fish generally spawn for several days, and could
still be on the redd during the next survey.

In addition, due to landowner concerns, only redd counts were completed in Middle Mill
and Emmigrant Creek. This affected the live count for Shackleford-Mill. Finally, some
reaches were not surveyed until the peak of activity had passed, and many fish were dead
already (Lower Kidder, Lower Patterson, Lower Etna). Table Il documents the redds,
carcasses and live fish identified during the survey season. Some reaches designated in
2001 were expanded in 2004. To allow comparison with 2001, Table Il1 shows redd
counts for these shorter 2001 reaches separately. However, the live fish and carcass data
could not be extracted from the longer 2004 reaches, so they are included with the 2004
reaches data
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Table Ill. Results by Reach 2004-2005

Live

Stream Reach Description Mileage| Fish | Carcass| Redds

Boulder Creek(Scott) Lower Lower Bridge to Scott 0.20 0 0 0

Canyon Creek (Index) Lower Lower 1.1 miles 1.10 7 2 2

Clarks Creek TP property NS NC NC NC
~ 1 mile above Grouse

East Fork -Lower Masterson (INDEX) |Cr. To below Grouse 1.40 45 3 23
Above Rail Creek to

East Fork Upper Masterson Kangaroo Creek 5.10 5 0 1

East Fork* Upper Gregg Ranch 1.00 0 0 0

Emmigrant (trib to Mill) Lower Mouth up 0.10 NS NS 10

Etna* Lower Hwy 3 to mouth 2.25 4 19 50
Split Reach (formerly

Etna Middle Lower Etna) 1.00 9 2 7
Mill Creek to City

Etna Upper Diversion 1.60 0 0 0

French Creek Lower Hwy 3 to mouth 0.70 58 16 20
From confluence with

French Cr. (INDEX) MID Miners down 0.80 a a 22
From bottom of Mid-to

French Creek Middle just above Hwy 3 0.83 142 82 27
Upper Bridge to Horse

French Creek Upper Range NA NA NA NA

French Creek* Upper Paynes Creek area 0.50 5 0 2

French Creek* Upper Duck Lake area 0.50 0 0 0
Below N Fork to mouth

French Creek of Miners 1.00 35 0 1

Grouse Creek (trib to East Fork) Lower 0.60 0 0 0

Horse Range Cr. (trib to French) NA NA NA NA

Indian Creek Upper NC NC NC NC

Johnson Creek Upper NS NS NS NS

Kangaroo Middle USES 0.50 0 0 0

Kangaroo* Lower 1.00 0 3 22

Kelsey Creek Barrier to mouth 0.60 2 0 1
USFS artificial spawning

Kelsey Spawning Channel channel 0.20 4 0 28

Kidder Creek Lower Below Hwy 3 1.10 13 5 56
Mid Kidder - above Hwy

Kidder Creek Middle 3 0.80 2 1 7

Kidder Creek Upper Upper FGS 0.50 2 0 0

Mcadams NC NC NC NC

Meamber Gulch Lower NC NC NC NC

Middle Creek Lower 0.40 0 0 0
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Live
Stream Reach Description Mileage | Fish | Carcass | Redds
Above Quartz Valley
Mill Creek (Shackleford) Middle Road Bridge 1.40 NS NS 72
Mill Creek (Shackleford) Upper Lowest FGS to Bridge 0.50 5 0 5
Lower .6 miles of Mill
Mill Creek (Shackleford) Lower a |Creek 0.60 a a 29
From Quartz Valley Rd
Mill Creek (Shackleford)* [Lower b [Bridge to top of Lowera| 1.00 273 154 98
Miners Creek Lower a |lowest.3 mi 0.30 a a 24
Upper Phelps to top of
Miners Creek Lower b |Lower a 0.60 281 100 19
Moffet Creek Middle USFS NC NC NC NC
North Fork French Lower 0.70 8 0 0
Patterson* Lower 1.30 199 9 232
Patterson Middle Lower FGS to Hwy 3 1.60 29 34 19
Uppermost FGS from
Patterson Upper Falls down 0.30 4 3 6
Patterson (Fort Jones) Lower NC NC NC NC
Rail Creek Upper USFS 0.50 0 0 0
Rattlesnake Creek Upper NC NC NC NC
Ruffy Gap (trib to Etna) Lowest 0.20 0 0 Dry
Scott Bar Mill Lower Lower 0.40 14 1 15
Scott Bar Mill Upper Upper 0.70 0 0 0
Shackleford - 2004* Lower Mile 2 to Lower Bridge 1.67 170 86 70
Shackleford Lower Lower Bridge to Scott 0.50 a a 6
Shackleford Upper Shackleford at the falls 0.50 0 0 1
Tompkins Creek Lower Mouth up 1.80 12 2 8
Low water crossing to
Tompkins Creek Upper Potatoe Patch 1.00 0 0 0
South Fork (Index) Lower USFS 0.40 4 0 0
Above Fox Creek to
South Fork (INDEX) Upper Boulder Creek 1.90 48 10 15
Sugar Creek (INDEX) Lower Hwy 3 to mouth 0.70 111 17 26
From Upper FGS bridge
Sugar Creek Upper to CattleGuard 2.10 32 7 14
Scott River Tailings Rm 53.45-52.35 1.10 - - 2
Scott River Talings- 2004* Rm 55-53.45 1.65 54 8 19
Scott River Canyon Various - - 5 -
Wildcat Lower 2 miles - - - 1
Totals| 47.20 | 1577 569 960

a - Some reaches designated in 2001 were expanded in 2004. For these reaches, live fish

counts and carcass counts are included under the longer 2004 reach designation.

NC= Not connected NA = No access NS = not surveyed

* = New reach in 2004

Shaded reaches surveyed in 2001-2002
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Flow Conditions

Survey conditions were ideal for both redd and fish identification. During the early period
of the survey (November 16™ — Dec 8") flows were dlightly above summer baseflow
conditions. These low, clear flows made redds extremely clear, and low water contributed
to ease of fish ID. Following the rains of December 6 — 8", flows stabilized quickly, and
turbidity cleared up. From the end of the rains on December 8", until the end of the
survey period, flows were stable, and good visibility was restored.

Daily Average Stream Flow at USGS gauge (RM 21)
(preliminary Date from USGS website)
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Date

Figurell. Streamflow at USGS gauge during survey period.

(Note: USGS datais preliminary only.)
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Shackeford and French Creek
Flow Nov 1 - Jan 31st, 2004
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> Note: Flow data is preliminary only, and will
not be finalized until released by CDWR
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Date

Figurelll. Flow Data for Shackleford and French Creek.

(Note: thisis preliminary estimated data only, and not final until released by the
California Department of Water Resources

Comparison to 2001-2002 Survey Results (SameBrood Year of Coho)

Survey results for the 2004-2005 survey season are not directly comparable to those of
2001-2002 for the following reasons: Due to the short time frame, volunteer nature, and
flow conditions experienced during the 2001-2002 surveys, most reaches were surveyed
at most 3 times, including the index reaches. Flow conditions varied greatly during the
2001-2002 survey period, with multiple winter storms in December making the stream
impossible to survey. In contrast, during the surveys of 2004-2005. flow conditions were
stable throughout the survey period, with the exception of the period directly following
the rains of Dec 6:8". This led to nearly ideal survey conditions, and the RCD had
sufficient funding, access, and time to survey many reaches on a regular basis.

A comparison of just the reaches surveyed in both 2001 and 2004 shows an increase in
redds from 206 in 2001 to 458 in 2004. (See Table IV.)

Observations from Spawning Ground Surveys

Positive I dentification of Fish
In al reaches surveyed weekly, identification of fish and redds has a high degree of
confidence. In reaches surveyed weekly, redds with fish identified on them ranged from
62-84% of total redds. In many cases, a redd identified without a fish one week would
have a coho on it the next week.

In addition; the Chinook run had ended well before coho entered the valley tributaries.

(Nov 22" survey of mainstem near Horn Lane found no Chinook activity). During the
Fall Chinook spawning period, most of the tributaries were not connected. A total of 569
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coho carcasses and one (1) steelhead carcass, and zero (0) Chinook carcasses were found
during the survey period. This supports that the observed spawning was coho rather than
Chinook or steelhead.

Finally, coho spawning observed was in markedly different habitat than that generally
utilized by Chinook salmon. In general, coho spawning was observed in side channels
with a component of riparian cover, or in main channel with overhead cover. The
heaviest spawning occurred in low gradient reaches, with superimposition of redds
occurring in many locations.

Factors which contributed to redds without a positive fish ID are: reaches surveyed after
or a the tail end of the peak spawning activity (lower Kidder, lower Etna, lower
Kangaroo, and second surveys in Tompkins Creek and lower Scott Bar Mill), the
tendency of the fish to spook and return to redds later, and the availability of suitable
habitat for fish to take cover in. This is especialy true in Patterson, Miners, and French,
where many pools with complex cover elements exist.

Redd Observations

During the survey period, many reaches had observations of multiple fish on a single
redd (as many as six fish in some cases). This occurred most frequently in lower Sugar
Creek, Miners Creek, lower Patterson, lower Shackleford, and lower Mill Creek
(Shackleford). In addition, superimposition of redds occurred in many reaches. This
occurred more frequently in the reaches which showed heavy spawning activity.

In the more heavily utilized stream reaches, spawning occurred in side-channels (lower
Patterson, mid-French, Miners, lower Shackleford.) It was observed during the cold
period in early January that some of these side channels might experience surface
dewatering of redds, as well as surface freezing. It is unknown what affect this might
have on eggs buried 6-10 inches below the surface.

Extent of Coho Spawning Distribution

During the survey season effort was made to survey all reaches established in 2001, index
and others, to compare the return run from that brood year. In addition, effort was made
to survey as high in each tributary as coho spawning might occur, in order to document
the upper extent of spawning. Survey efforts in Shackleford-Mill, Sugar Creek, Patterson
Creek, and French Creek, were extensive, and covered a great deal of available habitat.
Surveys in the East Fork, Miners Creek, and Kidder Creek were limited by access, and do
still do not fully represent the available spawning habitat.

The spawning distribution proved to be more extensive than in 2001. Spawning was well
distributed in 2004, with spawning found higher in some tributaries than previously
observed (Upper Mill Creek, Upper East Fork, Upper Sugar Creek). In addition,
spawning was observed in stream reaches not previously observed (Upper Mill Creek,
Canyon Creek, Lower Kidder Creek, Lower Tompkins), as well as in newly documented
reaches established in 2004 (Lower Etna, Lower Patterson, Middle Patterson, extended
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tailings reach). See Table IV. For a visua representation of the 2004-2005 spawning
distribution, see Map #3.

No spawning was documented in Grouse Creek, Middle Creek, Boulder Creek (Scott
Canyon), lower Boulder Creek (S. Fork) or Paynes Creek, or the mouth of Fox or
Boulder Cr. No spawning was observed in the survey reach on Rail Creek. Coho were
observed holding and spawning in the lower 200 feet of Rail Creek. (G. Black pers.
comm.) However, no formal survey was completed in this section of Rail Creek.
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Table IV. Redds by Survey Year 2001-2004

2004

Stream Reach |Description Mileage | 2001 | 2002 | 2003 | 2004

Boulder Creek(Scott) Lower Bridge to Scott 0.20 0 0 0 0

Clarks Creek TP property NS NS 0 NS | NC

Canyon Creek (INDEX) Lower |Lower 1.1 miles 1.10 0 0 0 2

East Fork - 2001 Spot survey From Bridge - 5 - - -
~ 1 mile above Grouse

East Fork -Lower Masterson (INDEXCr. To below Grouse 1.40 22 0 NS 23
Above Rail Creek to

East Fork Upper Masterson Kangaroo Creek 5.10 13 0 NA 1

East Fork* Upper |Gregg Ranch 1.00 NS | NS | NS 0

Emmigrant (trib to Mill) Lower [Mouth up 0.10 NS 0 0 10

Etna* Lower [Hwy 3 to mouth 2.25 NS | NS [ NS 50
Split Reach (formerly

Etha Middle [Lower Etna) 1.00 NS 0 0 7
Mill Creek to City

Etna Upper [Diversion 1.60 1 0 NS 0

French Cr. -2001 Spot survey From Bridge - 1 - - -

French Creek Lower |Hwy 3 to mouth 0.70 NS | NS 0 20
From confluence with

French Cr. (INDEX) Mid Miners down 0.80 24 1 1 22
From bottom of Mid-to

French Creek Middle |just above Hwy 3 0.83 NS | NS | NS 27
Upper Bridge to Horse

French Creek Upper [Range NA 2 NS [ NA | NA

French Creek Upper__|Paynes Creek area 0.50 NS | NS | NS 2

French Creek Upper [Duck Lake area 0.50 NS | NS | NS 0
Below N Fork to mouth

French Creek of Miners 1.00 NS | NS | NS 1

Grouse Creek (trib to East Fork) Lower 0.60 NS 0 NS 0

Horse Range Creek(trib to French Cr.) NS NS 0 NA NA

Indian Creek Upper NS NS 0 NC | NC

Johnson Creek Upper NS NS 0 NS | NS

Kangaroo Middle |USFS 0.50 NS 0 0 0

Kangaroo* Lower 1.00 NS | NS | NS 22

Kelsey Creek Barrier to mouth 0.60 0 0 0 1
USFS artificial

Kelsey Spawning Channel spawning channel 0.20 0 4 0 28

Kidder Creek Lower |Below Hwy 3 1.10 NS 0 0 56
Mid Kidder - above Hwy

Kidder Creek Middle [3 0.80 NS 0 0 7

Kidder Creek Upper |Upper FGS 0.50 0 NS | NS 0

Mcadams NS NS 0 NC NC

Meamber Guich Lower NS NS 0 NC NC

Middle Creek 0.40 0 0 0 0
Above Quarfz Valley

Mill Creek (Shackleford) Middle |Road Bridggz5 1.40 NS 12 1 72
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Table IV. continued) Redds by Survey Year 2001-2004

Stream Reach |Description Mileage | 2001 | 2002 | 2003 | 2004
Mill Creek (Shackleford) Upper__|Lowest FGS to Bridge 0.50 0 0 5
Lower .6 miles of Mill
Mill Creek (Shackleford) Lower a |Creek 0.60 30 0 2 29
From Quartz Valley Rd
Mill Creek (Shackleford)* Lower b |Bridge to top of Lower a 1.00 NS NS NS 98
Miners Creek Lower a|Lowest .3 mi 0.30 14 0 1 24
Upper Phelps to top of
Miners Creek Lower b ]Lower a 0.60 NS NS 1 19
Moffet Creek Middle |USFS NS 3 NS NC NC
North Fork French 0.70 NS 0 NS 0
Patterson Lower 1.30 1 0 NS | 232 |
Patterson* Middle |Lower FGS to Hwy 3 1.60 NS NS NS 19
Uppermost FGS from
Patterson Upper__|Falls down 0.30 1 0 NS 6
Patterson (Fort Jones) Lower NS NS 0 NC NC
Ralil Creek Upper |USES 0.50 NS NS 0 0
Rattlesnake Creek Upper NS NS 0 NC NC
Ruffy Gap (trib to Etha Lowest 0.20 NS 0 NS Dry
Scott Bar Mill Lower |Lower 0.40 1 0 0 15 |
Scott Bar Mill Upper |Upper 0.70 NS 0 0 0
Shackleford - 2004 Lower |Mile 2 to Lower Bridge 1.67 NS NS 1 70
Shackleford Lower |Lower Bridge to Scott 0.50 1 0 0 6
Shackleford Upper__|Below falls 0.50 0 0 NS 1
Thompkins Creek Lower _|Mouth up 1.80 0 0 0 8
Low water crossing to
Thompkins Creek Upper |Potato Patch 1.00 NS NS 0 0
Sugar Creek (INDEX) Lower |Hwy 3 to mouth 0.70 21 0 0 26
South Fork (INDEX) Lower |USFS 0.40 17 0 0 0
South Fork Above Fox Creek® - 26 | NS | NS
Above Fox Creek to
South Fork (INDEX) Upper |Boulder Creek 1.90 25 0 0 15
Boulder Creek (trib to South Fork) Lower mouth section spot 1 0 0
From Upper FGS bridge
Sugar Creek Upper |to CattleGuard 2.10 2 0 0 14
Scott Canyon Reach 2 - 1 - - -
Scott River Tailings* Rm 53.45-52.35 1.10 NS 0 0 2
Scott River Talings- 2004 Rm 55-53.45 1.65 NS NS NS 19
Wildcat Creek Lower 2 miles spot NS 0 0 1
Totals| 47.20 212 17 7 960

NC= Not connected, NA = No access, NS = Not Surveyed
a = surveyed in 2004 as part of the Upper South Fork
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Tissue and Scale Sample Collection

A total of 569 coho carcasses were found in the Scott River watershed. Of those
identified, 315 (55.3 %) were female, (43.5%) were male, and six were of unknown sex
due to predation. The average fork lengthfor female carcasses was 67.6 cm, with arange
of 54-81 cm. The average fork length for males was 70.3 cm, with a range of 42-81cm.
One jack coho carcass was identified, with a fork lengthof 42 cm. In addition, during the
survey period, one steelhead carcass was found on the Scott River mainstem. Scale
samples and the head were submitted to CDFG. Predation of carcasses was high,
especially during the early part of the survey period, when fewer carcasses were
available.

Tissue and scale samples were collected from a total of 136 carcasses (73 female, 63
male) throughout the basin. All sample sets were submitted to Mark Pisano (CDFG).
These samples will be submitted to NOAA and CDFG labs for genetic analysis, and scale
sample analysis. To date this analysis has not been completed. See Appendix D, Carcass
Sample Ligt, for location and date of carcass sampled.

Stream Temperature

Stream Temperature data was collected at hourly intervals from November — January
31%. Temperature data was collected in the lower South Fork, Lower Sugar Creek, Mid-
French, and Lower Mill. The datalogger deployed in Sugar Creek malfunctioned, and
some data from the key spawning period was lost.

There is significant variation in temperatures between the tributaries. Sugar Creek and
French Creek are coldest, with temperatures ranging between .5° C - 4.3°C during the
spawning period. This data is supported by observations of Sugar Creek and French
Creek being iced over during surveys. During the survey of November 24", 2004, lower
Sugar Creek had sheets of ice on the edges, as thick as ¥2to % of an inch. During
surveys on January 13", 2005, Miners Creek had sheets of ice over 70-80% of the stream,
and French Creek had ice over 30% of the stream, measuring % of an inch thick.

Frozen side channel of French Creek — January 6™, 2005
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Shackleford and Mill were surveyed during the same period (January 11" and 12'), and
showed no evidence of icing over. Temperatures in Mill Creek during the same period
ranged from 53 - 8 °C. Hand held thermometer recordings in Mill Creek showed

temperatures of 6 - 7°C degrees during the survey period. See Figure IV for temperature
data during the survey period.

MWAT Temperatures
Selected Tributaries
November 15, 2004- February 2005
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Figure IV. Stream Temperaturesin sdlected tributaries.

Site Specific Factors
During the redd surveys, redd dimensions (length, width, pott depth), and substrate

composition were measured when it would not cause disturbarce to the spawning fish.
See Table V for average conditions by reach.
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Table V. Site Specific Factors - Average Redd Conditions

Ave Ave |Ave Pott| g pstrate Total
Length | Width Depth | pominant/su| Redds
Stream Reach (M) (M) (m) b-dominant | Measured
Canyon Lower 2.10 1.30 0.23 2/3 2
East Fork
East Fork Lower 2.43 1.17 0.19 4 10
E. Fork U. Masterson 2.00 1.20 0.20 2 1
Kangaroo|Lower 2.50 1.38 0.14 2/3 22
Etna Creek
Etna Lower 2.18 1.27 0.21 2/3 23
Etna Middle 2.57 1.25 0.18 2/3 7
French Creek
French Lower 2.60 1.06 0.19 2/3 20
French MID 2.78 1.30 0.14 2/1 49
French Paynes Area 2.38 1.13 0.14 2
French N.Fork area 1.00 1.00 0.10 2/1 1
Miners|Lower 2.43 1.19 0.16 2 39
Kidder Creek
Kidder Lower 1.79 1.00 0.25 3/2 17
Kidder Middle 1.30 0.81 0.15 2/3 4
Patterson Creek
Patterson Lower 1.77 1.01 0.20 2/3 12
Patterson Middle 2.45 0.86 2.22 3/2 19
Patterson Upper 2.15 1.10 0.34 2/3 12
Shackleford-Mill Creek
Mill [Lower 2.84 1.22 0.17 2/3 121
Mill Jupper 2.30 1.15 0.19 3/2 5
Shackleford |Lower 2.93 1.14 0.25 2/3 & 3/2 76
Shackleford |upper 15 0.8 0.2 3 1
Sugar Creek
Sugar Lower 2.54 1.33 0.17 211 & 2/3 18
Sugar Upper 2.23 1.09 0.18 2/3 28
Other Reaches
Scott Tailings 3.55 1.63 0.15 2/3 21
Scott Bar Mill |Lower 2.29 1.10 0.36 4 15
Thompkins |Lower 1.38 0.84 0.24 3/4 7
Substrate 1 =sand (< .2cm), 2 = small gravel (.2-5 cm), 3 = large gravel (6-9

cm), 4 = sm cobble (10-13 cm), 5 = Lg cobble (> 13cm)
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Mark and Recapture— Population Estimates

Mark and recapture studies were completed in Shackleford-Mill and French-Miners
Creek. Population estimates were gererated for individual reaches using Peterson and
Schaefer estimates. Mark and recapture was completed in Lower French Creek (.70 Mi),
Middle French Creek (1.62 Mi.), Miners Creek (.9 Mi), Lower Shackleford-Mill (2.17
Mi) and Lower Mill Creek (1.6 Mi).

Lower French Creek was dropped from the popul ation estimate due to: low number of
marked carcasses (< 25) and a missed survey week.

Mark and Recapture of Coho Car casses

A weekly survey of al mark and recapture reaches was completed to get tagged fish out,
and to recover tagged fish. This was six weeks in French Creek, and four weeks in
Shackleford-Mill. Large amounts of spawning and good survey conditions in these
reaches allowed for relatively high rates of carcass capture and recapture.

The short duration of spawning (December 13" — Jan 11'" in Shackleford) and clustered
period of die-off of spawners (Dec 20" —Jan 6" for Shackleford) along with the use of a
weekly survey (rather than semi-weekly) caused the number of mark and recapture trials
to be reduced to a relatively small number. Additionally, the relatively small reach size
created a small sample size per reach, increasing the error in estimates.

Population Estimates
The mark and recapture data collected was utilized for estimates using two equations: the
Peterson Estimate and the Schaeffer Estimate.

The Peterson equation estimates the population using all the data as asingle tria

N = MC/R
(Equation 3.5 Ricker 1975)

N = size of population

M = number of fish marked

C = catch or sample taken for census (total number of carcasses)
R = number of recaptured marks

The Schaefer equation stratifies the data over time. The use of individually numbered
tags allows for the recording of when afish is both marked and recaptured.
Schaefer Equation:
N=?(Rj* Mi/R*C/R)
Equation 3.19 (Ricker 1975)

For the Schaefer estimate, the periods of marking is designated by i , and periods of
recapture designated by j.

M; = number of fish marked in the i period of marking

M= total number marked
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C;j = number of fish caught and examined in the j*" period of recovery

Rj = number of fish marked in the I" marking period which are recaptured in the |
recovery period

R = total recaptures of fish tagged in the ii" period

R = total recaptures during the j™ period.

The above datais arranged into atable, as shown in Appendix C.

The Schaefer equation produces estimates for each survey period (week). In this way the
Schaefer estimate compensates for different mark and recapture rates experienced during
the season.

Table VI contains the results of the Peterson and Schaefer estimates.

Table V1. Population Estimatesfrom Mark and Recapture Data.

Reach Peter son Schaefer Marks | Recaps | Live Redd | Carcass
(Confidence | (Confidence count | count | count
Interval) Interval)

Mid-French | 181 163 70 50 142 49 82
(156-209) (140-190)

Miners 221 133 71 47 281 43 100

Creek (193-252) | (112-157)

Lower Mill | 337 307 142 115 273 127 154
(299-374) (274-343)

Lower 201 110 63 40 170 76 86

Shackleford | (174-230) (91-133)

The Population Estimates and field data collected for these reaches agree within reason.
In Shackleford- Mill the estimated fish population, based on redd counts is 254 adult fish
(redd count x 2) for Lower Mill, and 152 adult fish for Lower Shackleford. This is
extremely close to the live counts for those reaches. In Lower Mill these numbers are also
close to the Scheafer estimate. In Lower Shackleford the number agrees with the average
between the Peterson and Schaefer. In French Creek, the live count agrees with the
estimates, but exceeds the expected population based onredd count. This in part may be
due to superimpostion of redds, as well as incidences of multiple fish on redds. The
estimates are furthest off in Miners Creek. This may be due to various factors, including:
superimpostion of redds, short period of marking (especially Shackleford-Mill), multiple
fish on redds, and during the last survey completed 25 of the 71 marked carcasses were
still not recovered, 19 from the previous survey week. However the stream was 70-80%
iced over, with no visibility through ice. Due to this, only 6 carcasses were retrieved.

Extent of Spawning Distribution and Habitat Characterization by Stream

Flow conditions during the survey period (November 16™ — January 14™) allowed for
distribution of coho spawning throughout most of the basin. Coho were observed in al
tributaries surveyed with the exception of: Middle Creek, Boulder Creek(Scott), Boulder
Creek (S. Fork), Paynes Creek, Grouse Creek and Rail Creek (with the exception of
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spawning observed in an unsurveyed reach.). In addition, lack of connectivity prevented
access to Moffet-McAdams, Rattlesnake Cr., Indian Creek, and Patterson Cr. (Fort Jones)
The following are descriptions of spawning distribution, and habitat characterization by
tributary, for selected survey reaches.

French Creek

French-Miners Creek was surveyed in six reaches totaling 5.93 miles. Three reaches were
surveyed weekly for mark and recapture: Lower French Creek, Mid- French Creek, and
Miners Creek. Additional reaches surveyed once were French Creek near Paynes Creek,
French Creek near Duck Lake Creek, French Creek below the North Fork, the North Fork
French Creek, and lower Paynes Creek. See Map #4 for reach locations and redd
distribution. The upper extent of spawning documented was approximately ¥ mile
upstream from the confluence of Paynes Creek. However, the heaviest spawning activity
was French Creek below the onfluence of French and Miners Creek, and in lower
Miners Creek. Surveys have never been completed in Miners Creek above the .9 mile
point; spawning likely occurs above this point.

Habitat Characterization - Mid French

The section from Miner’s Cr. confluence to the lower Miner’s Cr. Road bridge (Index
Reach in 2001) offers a combination of frequent occurrence of spawning gravels with
exceptional cover. Large amounts of the available spawning gravels appeared to have a
high occurrence of fine sediment interspersed, with the occurrence of sand (DG) in many
redds. This reach has a relatively mature riparian corridor mostly comprised of aders
with an under story of willows, small trees, shrubs and blackberries. The channel is
relatively well populated with small and larger wood, creating several log jams. A large
amount of stable undercut banks exist and overhanging terrestrial vegetation is prevalent.
The majority of the spawning coho were observed utilizing areas of suitable gravel
adjacent to the channel margins, perhaps to gain the benefit of terrestrial cover and areas
sheltered by wood. The one observed side channel had limited spawning, probably
because this was one of the few areas that did not offer any overhead cover.

From the Miner’s Cr. Road bridge down there is a younger riparian corridor that consists
mostly of willows and small ader. This area has good to excellent occurrence of
spawning gravel and several areas of utilized side channel / ditch inlet. Most side
channel/ ditch inlet locations were utilized by at least a pair of salmon. Spawning was
usually along a margin, near optimal overhead cover.

Shackleford-Mill Creek

Shackleford

Two reaches were surveyed in Shackleford Creek. See Map #5 for reach locations. The
lower reach was established as a mark and recapture reach. Spawning was documented in
the upper reach, below the falls.
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Mill Creek
Three reaches were surveyed in Mill Creek. The lower reach (2 mi) was established as a
mark and recapture reach. See Map #5 for reach locations

Habitat Characterization —Lower Mill Creek

This reach exhibited large amounts of suitable sorted spawning gravel. Most of the
available gravel appeared to be low in interspersed fine sediment. Coho were observed
spawning throughout the reach, mostly utilizing channel margins and side channels that
offered direct cover from riparian vegetation (mostly willow, alder, sedge, blackberry),
due to the small channel size and ideal substrate (gravels). Coho were also found in more
mid-channel locations without direct cover from the surrounding riparian. The riparian
corridor is mostly intact but less mature and not as wide as some reaches surveyed.
Moderate amounts of small wood and larger wood were interspersed throughout reach.

The existence of a huge beaver dam at the lower end of the reach created an area that has
multiple side-channels surrounded by cover (mostly willow) creating a point on the
stream that has greatly increased habitat for spawning and rearing.

Habitat Characterization - Lower Shackleford

The stream channel is considerably larger (flow volume and wetted width) than Lower
Mill Cr. because of the influence of Shackleford Creek. This reach maintains a good
riparian corridor and decent wood occurrence, until the last 1/3 mile. The last 1/3 mile of
Shackleford has no riparian or channel structure. Overall the reach has excellent gravel
quality and occurrence with little fine sediment. Spawning was throughout this reach,
with side-channels highly favored. Also main stem margins were utilized in association
with overhead cover. Relatively large amounts of side-channels that were connected
during the time of spawning started to become de-watered due to low flows caused by
extreme cold weather.

East Fork Scott

The East Fork Scott River was surveyed in three reaches. Lower Masterson Road, Upper
Masterson Road, and the Upper East Fork (including sections of Houston and Crater Cr.),
for atotal of 6.5 miles. In addition, reaches in Rail Creek, Grouse Creek and Kangaroo
Creek were surveyed, for a total of 2.6 miles. See Map #6 for reach locations, and redd
distribution. The biggest gap in this survey effort was the lower five miles from Grouse
Creek to the confluence with the South Fork. Spawning likely occurs in this reach,
however, access was not granted to survey.

The Upper East Fork reach encompassed the confluence with Crater Creek and Houston
Creek, and %2 mile downstream. (RM 13) No fish were observed in this reach, and it is
probably more suitable for steelhead spawning. The farthest upstream spawning was
documented a River Mile 8.0, although live fish were sighted at River mile 10.2.
Observed spawning was approximately 2 miles higher than previously documented. The
most spawning activity was observed in the section one mile upstream of the confluence
with Grouse Creek. In addition, spawning activity was documented in the lowest 1 mile
of Kangaroo Creek.
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South Fork Scott

The South Fork Scott River was surveyed in two reaches totaling 2.3 miles. See Map #7
for reach locations, and redd distribution. The Lower South Fork reach is approximately
4 miles an USFS land just behind the town of Callahan. The Upper South Fork reach
begins 800 meters upstream from Fox Creek and goes to Boulder Creek. The biggest gap
in the survey is approximately 2 miles between Boulder Creek and the lower South Fork,
due to lack of access. Spawning likely occurred in this reach, as coho carcasses were
observed from the road. Spot surveys were completed at the mouths of Fox and Boulder
Creek, but no fish or spawning activity was observed.

During this survey period no spawning was observed in the Lower South Fork reach. The
uppermost extent of spawning was in the Upper South Fork Reach, 300 meters below
Fox Creek. This is lower than that documented in 2001. Overall the number of redds
observed in 2004 was significantly lower than in 2001 (10 vs 68). The spawning habitat
available in the South Fork of the Scott is not comparable to that found in many other
tributaries (such as Shackle-ford Mill or French Creek). Thisis due to the higher gradient,
and larger substrate size. Flow conditions during the spawning period of 2004 likely
contributed to a greater dispersion of coho salmon than 2001, which was a drought year.
Flows during December 2004 allowed coho access to areas of suitable habitat throughout
the watershed.

Habitat Characterization — Upper South Fork

This reach appears to be largely limited for spawning by the area of sufficient sorted
gravels and side channel occurrence. The small amount of side channels in the surveyed
area — both natural and ditch inlets — were usually occupied with at least a single redd.
Additionally, one ditch inlet possibly had multiple redds. A few redds were observed in
margins of the main channel when suitable gravel was associated with overhead cover. A
large part of the reach did not have much suitable gravel. Thisis likely caused by a higher
gradient channel and a stream structure impacted by historic mining and upsiope
management. Overhead cover in South Fork included terrestrial vegetation and an
assortment of small and larger woody debris.
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Coho maleins ér:hannel of South Fork Scott River — December 23, 2004

Sugar Creek

Sugar Creek was surveyed in two reaches totaling 2.8 miles: Lower Sugar Creek is Hwy
3 to the mouth, and Upper Sugar Creek is from mile 2 to mile 4. See Map # 7 for reach
locations, and redd distribution. Low flows and a beaver dam at the mouth created a
barrier to passage until the early December rains. The Lower Sugar Creek was heavily
used for spawning, with multiple fish on redds, and redd superimposition occurring. The
uppermost extent of spawning documented was 3.48 miles from the mouth of Sugar
Creek, above the confluence of Tiger Fork. Upper Sugar Creek received more spawning
activity than observed in 2001.

Habitat Characterization — Lower Sugar Creek

This section of Sugar Creek contains areas with abundant spawning gravels and received
a high concentration of coho spawners. Fish were observed creating large redds,
superimposing redds, and utilizing nontstandard pairing (up to six fish on “1 redd”). It
appeared that the redds on Sugar Cr. were less directly associated with a component of
overhead cover. Many of the redds did have riparian cover (alders, willows, sedges) in
their vicinity. But, there were also redds that were near the middle of the channel with the
closest cover being offered by the riparian vegetation. The spawners would quickly
utilize this bank cover if startled — darting to undercut banks with terrestrial vegetation
which are common in this section.

Habitat Characterization — Upper Sugar Creek

This reach is higher gradient with larger size substrate (large cobble and boulder). Upper
Sugar Creek has many significant pools, and few areas of suitable spawning substrate.
During this gawning season, most suitable substrate was utilized by coho. Cover is
abundant throughout the reach, consisting of undercut banks, woody debris, and riparian
vegetation. Sand, primarily decomposed granite (DG) is present throughout most of the
reach.

35



Scott River Adult Coho Surveys 2004-2005

Scott River Mainstem — Tailings Reach

The tailings reach was a total of 2.75 miles, beginning approximately 0.4 miles
downstream from the confluence of Wildcat Creek to 1.5 miles downstream from Sugar
Creek. See Map #7 for reach location, and redd distribution. Following the rains of
December 6" — 8" flows were too high to safely survey this reach. Spawning was
documented in the reach during late November through early December. This may be due
in part to a beaver dam at the mouth of Sugar Creek, which prevented access to Sugar
Creek until after December 10"". Most of the spawning occurred in the upper section of
the reach (above Sugar Creek) which had not been surveyed previous to 2004.

Habitat Characterization — Tailings Reach

Main portions of the stream had large amounts of sorted gravels in the pool tail outs that
appeared to be suitable size for coho salmon but these tail out locations contained
absolutely no cover and the coho salmon did not utilize these sorted gravels. These areas
of sorted gravel are would be suitable habitat for Chinook salmon if access were possible
during the Chinook spawning season. The coho salmon that were observed on redds were
mostly utilizing side-channels that had smaller volumes of flow — this was seen in natural
side-channels and locations such as Farmer’s ditch inlet. The coho spawning in the side-
channels were mostly spawning directly under cover — almost always offered by
terrestrial vegetation (alders, blackberries, sedges, willows). Smaller amounts of the
spawning coho were utilizing the extreme margin of the mainstem river in areas that they
found suitable spawning gravels under direct cover. It appeared that the main driving
force to spawning location was the presence of gravels directly associated with overhead
cover. Large sections of this survey reach were devoid of spawning, despite suitable
gravels, possibly due to lack of available cover.

Etna Creek

Three reaches were surveyed on Etna Creek totaling 4.9 miles, and an additional .2 miles
of Ruffy Gap Creek, which was dry at the time of survey. The upper extent of the survey
was at the confluence of Mill Creek, at river mile 8.0. See Map #8 for reach locations and
redd distribution. The fish ladder at the Etna City Diversion was not in place during the
first survey on December 17", but was in place at some point after that. The upper extent
of spawning was documented at the Etna City Diversion ( RM 5.5). The heaviest
spawning activity was in the lower 2.25 miles below the Hwy 3 bridge.

Habitat Characterization —Lower Etna

Near the confluence with the Scott River, abundant sorted spawning gravels and over
hanging cover was present, although spawning density was not high. The locations where
spawning density was highest was where channel shaping had occurred during the
summer of 2004. In these areas the gravels were looser, and the size of sorted gravels was
suitable for coho spawning. As the gradient increased closer to HWY 3, available
spawning gravels were limited to active side channels. The main channel was dominated
by oversized material for spawning. Both side channels and the main channel were
lacking overhanging vegetation throughout the reach. The surveyed reach loses
connectivity in June and remains dry until December.
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Habitat Characterization -Middle Etha

The two reaches surveyed between the Etna City Diversion and Etna City were believed
to be limited in spawning by the lack of suitable gravels. The area surveyed was a
relatively large high gradient channel that contained substantial amounts of cobble. There
is agood to excellent amount of cover from wood and riparian vegetation throughout the
reach. The few redds observed were located in 1) the margin of the main channel under
cover or 2) in the one side channel surveyed, which had limited cover.

Patterson Creek

Three reaches were surveyed on Patterson Creek, totaling 2.9 miles. See Map #8 for reach
locations. The lower reach (Lower Patterson) was a split reach, due to lack of access. The
upper extent of spawning documented was approximately ¥ mile downstream from the
fals at river mile 7.7. The heaviest spawning occurred in the lower reach, just upstream
from the confluence of Johnson and Patterson Creeks.

Habitat Characterization — Lower Patterson

Quality sorted gravels and gradient were found throughout the two surveyed reach
segments. Adequate to abundant overhanging vegetation was also present throughout the
lower surveyed reaches. Coho primarily selected spawning along the margins of the
stream, but the center of the stream was utilized as well. There were areas where sorted
gravels were present and overhanging vegetation was plentiful throughout. The biggest
concern related to spawning conditions in Patterson Creek was the lack of flow between
rain events (exacerbated by cold dry conditions). If coho did not access Patterson during
a one week period after the rains event in early December, access was limited. By
December 20", flows were less then 2 cfs in the lower reaches, even after all stockwater
diversions were voluntarily shut off to aid the coho. The low flows may have had an
impact on some of the redds, which appeared to dry out, and then freeze in the cold
weather.

37



Scott River Adult Coho Surveys 2004-2005

Habitat Characterization -Middle Patter son

This reach is relatively low gradient, with abundant suitable gravels. Gravels in this reach
appear clean, with little sediment. Cover is abundant, in the form of woody debris, log
jams, and riparian vegetation.

Kidder Creek

Three reaches were surveyed on Kidder Creek, totaling 2.40 miles. The highest survey
reach was at 8.0 miles from the mouth. See Map #8 for reach locations. The upper extent
of spawning documented was approximately one mile upstream from Hwy 3. However, a
coho pair was seen 4 miles upstream from Hwy 3. The heaviest spawning activity wasin
the 1.1 mile reach below Hwy 3.

Habitat Characterization —Lower and Middle Kidder Creek

The Lower Kidder Creek reach is low gradient, and contained the best spawning gravels
found in Kidder Creek. Quality gravels were found in the lower gradient reaches where
the active channel was confined and dlightly entrenched. Overhanging vegetation was
present in both Lower and Middle Kidder, as were adequate sorted gravels. Coho
preferred the margins where spawning gravels were present. Some channel shaping had
occurred in Lower Kidder during the fall of 2004, which loosened the gravels in the
lower reaches surveyed. This area was preferred by coho, and many of the redds were
superimposed. Spawning sites were selected in locations where flows were slower then
usual. The redds (potts) through this reach seemed deeper, perhaps because the gravels
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were loose. Spawning activity notably decreased in locations where channel disturbance
did not occur, potentially due to alack of suitable gravels.

Most of the spawning was on margins and side channels (in both Lower and Middle
Kidder). The active channel was wide, with little available cover. Available spawning
gravels decreased as gradient increased. Oversized cobble dominated the channel from .4
milesbelow HWY 3 through the Middle Kidder Creek reach located .5 miles above Hwy
3. Again cover and available spawning gravels were scarce. The surveyed reach loses
connectivity in June and remains dry until December.

Scott Canyon Tributaries

Scott Bar Mill, Tompkins Creek, Middle Creek, Kelsey Creek, Canyon Creek and
Boulder Creek were surveyed in the Scott River Canyon. Two reaches were surveyed in
each of Tompkins Creek and Scott Bar Mill. Spawning was documented in Scott Bar
Mill, Tompkins Creek, Kelsey Creek and Kelsey Spawning Channel and Canyon Creek.
See Map #9 for reach locations and redd distribution.

Mill Creek (Scott Bar)

Two reaches of Mill Creek near the town of Scott Bar were surveyed three times during
the 2004-2005 season. The first survey acurred on November 22" and the last on
December 28", 2004. Lower Scott Bar Mill starts approximately 0.2 miles from the
confluence and ended at approximately RM .5. Upper Scott Bar Mill began at
approximately RM 2.5 and ended at RM 1.8. Lower Scott Bar Mill was heavily utilized
in areas where suitable spawning gravel was present. No coho salmon or redds were
observed in Upper Scott Bar Mill this season. However, severa coho carcasses were
observed in the section of Mill Creek between the Upper and Lower reach, where the
road was close to the stream.

Habitat Characterization —L ower Scott Bar Mill Creek

This reach is low gradient, with pockets of abundant spawning gravels separated by
larger cobble. The riparian corridor consists of large and small woody vegetation thick
enough to prevent access to the stream in some places. Numerous redds and coho
carcasses were found throughout this reach with redd superimposition occurring in some
cases. Coho salmon redds and carcasses were observed below this reach down to the low
water crossing near the confluence with the Scott River. Due to lack of access, the stream
below this reach was not surveyed on foot, but portions were observable from the road.

Habitat Characterization —Upper Scott Bar Mill Creek

No coho were observed in this section of the creek in spite of apparently suitable
spawning gravel. However two “test” redds were observed. This has a dightly steeper
gradient than Lower Scott Bar Mill, riparian cover is present throughout the reach. Srrall
woody debris and several pools are scattered throughout, providing potential rearing and
holding habitat.
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Discussion

Run Timing and Duration

Based on observations during the fall Chinook surveys, and Karuk Tribe radiotagging
studies, adult coho entered the Scott River as early as October 22" Small amounts of
mainstem spawning activity occurred prior to the heavy rainfalls of December 67 — 8™,
indicating that coho hold in the mainstem until conditions were suitable for moving into
the tributaries (ie. flow conditions). Radiotags and observations from the Fall Chinook
Surveys (CDFG) documented adult coho holding in the Scott Canyon during most of
November. The peak of the spawning period occurred after the tributaries regained
connectivity, during the last two weeks of December, with little spawning activity
following that period. It is highly likely that if rain and flow conditions alow, in any
given year, spawning would occur earlier than that observed in 2004-2005.

Stream Temperature

Water temperature during incubation directly affects the rate of embryonic development,
the timing of egg hatch, and the survival of embryos. Hatching and emergence time vary
inversaly with incubation temperatures (Konecki et al 1995). The affect of incubation
temperatures on emergence timing can impact survival at the fry stage. Increased
incubation temperatures can lead to early emergence and a longer growing season, and
therefore higher over-wintering survival rates.

It has been shown that 2-8°C is the optimal temperature range for incubation (Tang et a
1987), which was the observed range in Scott River tributaries during most of the survey
period. However, eggs incubated around 2°C will have a significantly longer incubation
period than eggs incubated at 8°C. Studies of coho salmon in Washington State (Tang et
al 1987) showed that eggs held at 2.5°C hatched in 162 days, while eggs held at 8.4°C
hatches in 58 days. The observed 4°C difference in Mill Creek versus French and Sugar
could lead to Mill Creek fish emerging in around %2 the time.

Population Estimates

Conditions were ideal for mark and recapture surveys during the 2004-2005 adult coho
spawning period. High spawning activity in the mark and recapture reaches, as well as
low flow during the survey period, led to relatively high mark and recapture rates.
However, the relatively short window of spawning activity (4 weeks in Shackleford-Mill)
resulted in few marked trials (ie. marked carcasses by stratified week) being out,
increasing the error in the estimates. For future survey years, changing the mark and
recapture schedule to semi-weekly should be considered.

The population estimate effort should be expanded in 2007-2008 to include reaches in
Patterson, Etna, Kidder, South Fork, East Fork and Sugar Creek. The spawning period of
2007-2008 is selected, because it is the next cycle of this brood year. Returning spawner
numbers are expected to be sufficient to complete mark and recapture studies. However,
given the consistent spawner return in Shackleford-Mill Creek (present in al three brood
years), popul ation estimates could be attempted in each survey season.
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Other Observations

During the survey period flow conditions were relatively stable, and overall fairly low.
The USGS gauge was less than 500 cfs for much of the spawning period. It was observed
in the lower aluvia reaches (Lower Patterson, Lower Shackleford, Middle French and
Miners Creek), that during periods of extremely low temperatures flows dropped enough
to lead to potentia dewatering and surface freezing of side channels. It is unknown what
affect this will have on survival of the eggs buried in the redds.

Flow conditions vary from year to year, and the potentia dewatering of redds might not
be an issue in other water years.

Recommendations
Based on the surveys completed during the 2004-2005 coho season, the following
recommendations are made:

Future Adult Coho Spawning Ground Surveys.

Survey efforts should be closely coordinated with the Fall Chinook survey crews, to
determine when coho first enter the Scott River. Maintenance of a proposed video weir at
Young's Dam will help determine when coho first enter the upper Scott Valley, and
provide a count for fish utilizing this section of the valey (Scott River RM 47 — 56,
French Creek, Sugar Creek, East and South Fork, Wildcat Creek).

The following reaches should be established/retained as permanent index reaches. Lower
Masterson, Lower Sugar, Middle French, Middle Patterson, Lower Shackleford, Lower
Mill. These reaches are selected based on the high quality of habitat available for
spawning. These reaches would be especially valuable during the two heavily impacted
brood years coming up, as fish would be expected to utilize the best habitat available.

Additional effort should be made to document the full distribution of spawning in Kidder
Creek, and the East Fork Scott River. After that point in time an index reach for Kidder
Creek and the East Fork should be established. An index reach should also be established
on the South Fork. However, effort should be made to acquire more access in the lower
two miles of the South Fork.

Summer Habitat Utilization Surveys— Summer 2005

It is recommended that summer habitat utilization surveys be completed in al streams
surveyed during the 2004/2005 adult coho surveys. Attempts should be made to survey as
many representative reaches as possible, with the following being the highest priority;
Lower East Fork, Upper and Lower Sugar, Middle and Upper French, Middle and Lower
Patterson, Lower Shackleford, Lower Mill, Upper Mill, Lower Scott Bar Mill and
Lower Tompkins Creek. These reaches were selected based on the spawning observed,
known habitat quality based on habitat typing, and an attempt to include reaches
representative of the variety of habitats in the Scott River Basin.
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Appendix A — Training Materials

Training Agenda
GPS conventions
FishID

Fied Data form 2004-2005
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