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Abstract

Fish surveys and water quality monitoring actiwteere conducted in tributary and wetland
habitats that may be impacted by the proposed DeeNL 01 Klamath Grade Raise, Road
Rehabilitation and Bridge Replacement Project. Jtndy was conducted during summer — fall
2009 to assess fish abundance and use of thegathahiring the typical construction season.
Target species for these efforts included coho saland longfin smelt. Mark-recapture studies
were conducted in Spruce Creek, Panther Creek RoddSalt Creek marsh to generate
population estimates for juvenile coho salmon aadttspecies. Additional fish surveys were
conducted in lower Hunter Creek, the Hunter Roatland, and the Arbor Glen wetland to
assess fish presence and document temporal trétalget species. Juvenile coho were
observed at all of the monitoring sites studiedummer — fall 2009 except the Arbor Glen
wetland. The largest coho population numbers wstienated for Panther Creek Pond during
June (102 fish); July (101 fish); and August (Zhji A population of 43 coho was estimated in
Spruce Creek during June; however, no salmonide wagtured during July and August
sampling efforts. No reliable population estimatesald be generated for coho in Salt Creek
marsh due to low captures. Repeat snorkel investaonducted in lower Hunter Creek during
summer 2009 revealed the presence of juvenile aodachinook salmon, coastal cutthroat, and
steelhead. No longfin smelt were observed or e¢adtduring this study; however, the methods
employed were not likely effective for samplingstiparticular species. Dissolved oxygen levels
were very low (< 6.0 mg/L) at a majority of theesitmonitored during summer — early fall and
affected the ability to sample fish populationshislreport summarizes fish sampling efforts and
describes the fish, amphibians, and the water tyuadnditions encountered in the project area
during summer — fall 2009; as well as presentsimétion regarding coho salmon brood year
strength in the Klamath Basin and the Lower KlanRither Sub-basin; and non-natal use of the
Lower River by salmonids, especially coho, emargfiom throughout the Klamath Basin.



Introduction

Yurok People inhabiting the Lower Klamath haveaelon the areas resources for their
subsistence, cultural, and economic livelihoodeithme immemorial. Central to Yurok culture
and livelihood is subsistence harvest of KlamateRfish populations. Anthropogenic
activities occurring over the past century havestically altered or degraded river, tributary, and
estuary habitats and resulted in substantial deslio Klamath River fish runs and greatly
impacted the productivity of the basin. The lorgyt goal and priority water resource need of
the Yurok Tribe is to restore Klamath Basin halitatlevels that support robust populations of
native fish. To address this long-term objectthe, Yurok Tribal Fisheries Program — Lower
Klamath Division (YTFP) works with restoration paets, including other Tribal Departments,
state and federal resource agencies, small-scatabigral producers, and private landowners,
to assess, identify, and treat factors limitingdanenous fish in the Lower Klamath River.

Initial restoration planning efforts included demging the Lower Klamath Sub-Basin Watershed
Restoration Plan that identified tributary speciffgslope and fisheries restoration objectives and
prioritized tributary restoration throughout théddwasin (Gale and Randolph 2000). Restoration
objectives included: 1) reducing sediment inputsrflupslope sources by treating high priority
watershed roads; 2) restoring native, conifer-dated riparian forests; and 3) enhancing
freshwater aquatic habitats. Since 2000, YTFPthadrurok Tribe Watershed Restoration
Department have been working cooperatively withrestoration partners to implement and
update the initial sub-basin plan to meet prograchwaater resource objectives.

The sub-basin restoration plan took a top-down @gugr with a strong focus on treatment of
upslope sediment sources in Lower Klamath Riveutaries (Gale and Randolph 2000).
Recently, YTFP has focused on improving Lower Kléntabutary valley conditions and
enhancing Klamath River estuary and off-estuarytaey The Klamath River estuary serves as
a vital staging area and nursery for spring anertal chinook salmon@ncorhynchus
tshawytschyg coho salmon@. kisutch, steelhead troutd. mykis$, coastal cutthroat trou®x
clarki clarki), green and white sturgeoAdipenser spp, eulachonThaleichthys pacificys
longfin smelt Epirinchus thaleichthysflounder Platichthys spp, and lampreylampetra

spp). ltis likely that tens of millions of juvenilalmonids migrate through the Klamath River
estuary every year on their way to the ocean. dgtearing allows juvenile fish to
physiologically adapt for ocean survival and to asngrowth prior to ocean entry. Studies
conducted in Oregon suggest ocean survival of jlerehinook salmon was greatly increased
when fish entered the ocean at larger sizes (120116) (Nicholas and Hankin 1989).

From 1993-2003, CDFG monitored juvenile salmoniguyations in the Klamath River estuary
to assess relative abundance, estimate the ratiatofal to hatchery fish leaving the basin over
time, and assess the condition of juvenile salnmsrathtive to flow conditions (Wallace 1995a,
1995b, 2001 & 2003). In 2006, YTFP received gfantling to continue juvenile salmonid
monitoring in the Klamath River estuary during #@6 and 2007 seasons (Hiner 2008). Since
2000, YTFP has also been characterizing fish hiabitater quality, and food availability in the
Klamath River estuary and its associated off-egttréivutaries (Hiner and Brown 2004; Beesley
and Fiori 2004, 2007 & 2008; Hiner 2006 & 2008)esRlIts of these studies suggest that water



management activities, seasonal high water tempesgtand a lack of preferred prey items play
a role in limiting residency of juvenile salmoniidsthe Klamath River estuary.

In 2002, YTFP began investigating lower Salt Creekssess fisheries habitat and use of this
watershed by salmonid populations; and developraisbn strategies (Beesley and Fiori 2004 &
2007). Since late 2006, YTFP has been coordinatitiythe Karuk Tribe and other partners to
conduct the Coho Ecology Study. Project objectimekide assessing and monitoring juvenile
coho habitat use, movement, growth, and distrilmuimoughout the Klamath River (Soto et al.
2008; Hillemeier et al. 2010). YTFP has mostlyudsed on monitoring off-estuary tributary,
wetland, and slough habitats; operating severaltfesps in the South Slough of the estuary and
in off-estuary tributaries including: McGarvey, Wkali, Salt, Panther, Richardson, and Spruce
Creeks (Figure 1). This project has relied heawiijthe use of Passive Integrated Transponder
(PIT) tags and mark-recapture techniques to assiggation patterns, habitat use, growth,
survival, and residency. In addition to trappiMd@FP operates remote PIT tag monitoring
stations in Terwer, Waukell, Salt, and Panther Ksd¢e continuously detect PIT tagged fish
moving past the station, and record detection tiagnumber, and directional movement.

Initial estuary fish investigations and the Coh@lBgy Study have revealed that off-estuary and
coastal tributaries, wetlands, and sloughs provité¢ staging and rearing areas for migrating
adult and juvenile salmonids (Beesley and Fiori20iner and Brown 2004; Soto et al. 2008;
YTFP 2009; Hillemeier et al. 2010). These habipats/ide salmonids refuge from high water
velocities or poor water quality conditions occagiin the river and offer diverse habitats for
fish to forage or stage prior to initiating oceantrg or upriver migration. Therefore, YTFP has
also been conducting comprehensive geomorphicsssess in the Klamath River estuary and
its associated habitats to identify limiting fast@nd develop effective restoration strategies
(Beesley and Fiori 2004, 2007 & 2008). Goals ideldeveloping and implementing projects
that provide long-term geomorphic solutions to tdfexd limiting factors (i.e. habitat
simplification, poor hydrologic function, and liredl estuary salmonid rearing capacity);
enhancing existing fluvial habitats; creating coexpbff-estuary stream and wetland habitats to
increase salmonid rearing capacity; and improviydrdlogic function in the Klamath River.

Study Objectives

In 2009, the California Department of Transportati€altrans) funded YTFP to conduct fish
surveys in tributaries that may be impacted byptfeposed Del Norte 101 Klamath Grade Raise,
Road Rehabilitation and Bridge Replacement (KGRjdet. These tributaries include Spruce
Creek, Panther Creek, and Hunter Creek; and additlmabitats: Hunter Road wetland and
Arbor Glen wetland (tributaries to Salt Creek) (figs 1-3). The primary species of interest in
these surveys were coho salmon, currently listéethasatened pursuant to both the federal and
state Endangered Species acts; and the longfirt grhigh was recently listed as Threatened
pursuant to the California Endangered Species Ather species of interest were steelhead
trout, coastal cutthroat trout, and chinook salm8alt Creek marsh was also surveyed to assess
fish population dynamics outside of the KGR foatpto gain more information regarding trends
in non-natal rearing and brood strength for Klantisin coho.
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Figure 1. Map depicting several off-estuary fisbnihoring sites located in the Lower Klamath
River Sub-basin, California (Base Image: 2009 NAiRagery).
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Figure 2. Map depicting fish monitoring sites Itxhin Spruce Creek, Panther Creek, and lower
Hunter Creek, Lower Klamath River Sub-basin, Catifa (Base Image: 2009 NAIP Imagery).
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Figure 3. Map depicting fish monitoring sites Ilaxhin Panther Creek, Hunter Creek, and Salt
Creek (Hunter Rd. and Arbor Glen wetlands and Sedek marsh), Lower Klamath River Sub-
basin, California (Base Image: 2009 NAIP Imagery).




The purpose of this study was to provide datairgjab selected fish species and aquatic
organisms (target species) within the proposed KW@&irect area. Specific objectives included:
1) quantify population numbers of target specieSpnuce Creek, Panther Creek Pond (Panther
Pond), and Salt Creek marsh; 2) assess the Huotat fHunter Rd.) and Arbor Glen wetlands;
3) document fish habitat conditions and fish usiawwia selected reach of lower Hunter Creek;
and 4) document water quality conditions at eagHyssite. The study period was May —
October 2009 to coincide with the typical constimtiseason; and all of the study sites were
within the proposed KGR project area or in closexpnity (Salt Creek marsh).

Study Area

The proposed KGR project area is located on ththrside of the Klamath River estuary; an
area of significant spiritual, cultural, and ecomomportance to the Yurok People. The major
watersheds draining the north side of the estuariyide Hoppaw Creek, Salt Creek, and Hunter
Creek (Figure 1). This study focused on lower ldui@reek and two of its primary tributaries
Spruce Creek and Panther Creek; and the HuntearRidArbor Glen wetlands that drain to

lower Salt Creek (Figures 1-3). The Salt-Huntdleyawas once a complex backwater feature of
the Klamath River estuary comprised of a vast nétwblow gradient, anastamosed channels
and conifer-dominated wetlands (Figure 4). Agterdl development and other land
management activities conducted in the early 1968glted in substantial wetland conversion
and loss of channel and riparian complexity (FigeiréBeesley and Fiori 2004, 2007 & 2008).
By the mid- 1960s, most of the off-channel habitatd slough features in the valley had been
altered, impaired, or filled; and Salt Creek wagedied into a very simplified channel along the
western valley side wall (Figure 1). Land use\aii#is occurring on the north side of the estuary
since the 1850s have resulted in a significantddssjuatic and terrestrial habitat quality and
guantity, and continue to threaten anadromouspitgiulations of the Klamath River.

Salt Creek now enters the estuary less than oreeupgtream of the Pacific Ocean (Figure 1).
This low gradient stream embodies several curnredtramnant beaver dams and vast open and
emergent wetland habitats. The Salt Creek watdrstiliences both the Arbor Glen and Hunter
Rd. wetlands by inundating these areas during nadeléo high water events (Beesley and Fiori
2007). Fish surveys conducted by YTFP from 192004, revealed that the watershed supports
natal populations of coastal cutthroat, steelhaad,a small run of coho salmon; and provides
valuable off-estuary rearing habitat to non-nashtn®nid populations (Beesley and Fiori 2004).

In lower Salt Creek, juvenile coho ranging in dimen 47 — 117 mm (fork length) were captured
during electrofishing surveys conducted duringyelfay 2002 (n = 9) (Beesley and Fiori 2004).
Fyke nets were also set in lower Salt Creek dugight outgoing tides in late April - early May
2002. Two juvenile coho (125 & 132 mm) were captuduring trap sets in early May 2002.
The dominant species encountered were coastakgatttanging in size from 83 — 172 mm. In
2003, YTFP operated a downstream migrant trapwetdalt Creek for a total of 26 capture
dates in April — May 2003. During this period, J8¢enile coho, 121 cutthroat, 136 steelhead,
and a juvenile chinook were captured (Figures 6Pgak capture of juvenile coho occurred in
early May with a total of 119 fish caught on twasecutive capture dates (Figure 7). Average
fork lengths for coho salmon captured at this diteng spring 2003 ranged from 110 — 128 mm.



Figure 4. U.S. Coast and Geodetic Survey (USC@B%J topographic map of the Lower
Klamath River (T-1370) (scale 1:10,000) (Top); &f8ICGS, Nautical Chart 5702" &dition,
1915 U.S. Coast California-Oregon Trinidad Hea@#&pe Blanco (Scale 1:200,000) (Bottom).
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Figure 5. A historic photograph of lower Huntee€k in the vicinity of Requa, Lower Klamath
Sub-basin, California (Provided by the CaliforniadD. of Transportation, November 1928).
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Figure 6. Length frequency for salmonids captutedng April-May 2003 in a downstream
migrant trap (26 sets) in lower Salt Creek, LowéarKath River Sub-basin.
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Figure 7. Number of juvenile coho salmon captutedng April-May 2003 in a downstream
migrant trap (26 sets) in lower Salt Creek, LowéarKath River Sub-basin.

Sampling efforts in Salt Creek marsh in late Ma0B3 yielded juvenile coho smolts ranging
from 97 — 127 mm (n = 7). As in lower Salt Creesastal cutthroat also dominated catches in
this reach with fish ranging in size from 150 — 2it. Electrofishing surveys conducted in
2002, upstream of Salt Creek marsh, did not yia@ho salmon. Similarly, electrofishing
surveys conducted in High Prairie Creek during 199B9, and 2000 yielded no coho salmon.
However, electrofishing surveys conducted in Highife during May 2002 yielded 43 young of
the year (YOY) coho salmon (Figure 8). This wasfitst time that coho salmon were observed
in this tributary. Repeat electrofishing survegsdaucted in 2003 and 2004 did not yield any
juvenile coho salmon in High Prairie Creek. Howeweavenile coho ranging in size from 115 —
129 mm were captured during fish rescue effortewer High Prairie in May 2003. Forty
juvenile coho salmon were rescued from this reac2002 (36 — 158 mm; ave. 60 mm).

Hunter Creek is a fourth order watershed drainmthé Klamath River estuary just upstream
from the Salt Creek confluence (Figure 1). Th&28¢ watershed supports anadromous
populations of chinook and coho salmon, steelheadcaastal cutthroat trout. Lower Hunter
Creek also provides critical rearing and stagingitaafor non-natal fish migrating through the
estuary. Hydrology of the Salt-Hunter valley isaissed in detail by Beesley and Fiori (2007 &
2008). In general, the valley is influenced biutary flow events (winter flows driven by
intense precipitation and low summer base flowsdntath River flow events that back flood
tributary habitats; ground water and sub-surfase fhputs (i.e. Panther Pond, Hunter Rd.
wetland, lower Hunter Creek); and by the Pacifie@rc(tidal influence on lower-most reaches).
During the low flow season, Hunter Creek flows suioface in reaches located upstream of Del
Norte (DN) Highway 101 (Figure 10) (Beesley andrF&®07b). However; during this critical
period, surface flows persist from upstream ofiNeHighway 101 Bridge to the estuary.
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Figure 8. Length frequency of salmonids capturebur electrofishing reaches during
May 2002 in High Prairie Creek, Lower Klamath Ri&rb-basin.

Figure 9. Photograph looking downstream at theetoMunter Creek outmigrant trap operated
by the Yurok Tribal Fisheries Program (1996 — 2001)
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Spruce Creek and Panther Creek enter the eastierofdiower Hunter Creek (Figure 1). The
dominant fish habitats in both tributaries are leanfluenced ponds and emergent wetlands
(Figure 11). Spruce Creek enters Hunter Creekypstream of the confluence with the Klamath
River and therefore is greatly influenced by mainsflow events and the Pacific Ocean
(Beesley and Fiori 2008). The channel between Dgthwlay 101 and Hunter Creek is

comprised mostly of beaver influenced ponds andaia channel reaches formed primarily by
backwater processes. Spruce does not likely suppawning populations of salmon. The
system does support spawning populations of coasttlroat and possibly steelhead. The Coho
Ecology Study revealed that beaver ponds in lovpeu& provide critically important juvenile
rearing habitat for non-natal coho and other sald®(Soto et al. 2008; Hillemeier et al. 2010).

Panther Creek is primarily a spring fed system éma¢rs Hunter Creek directly upstream of the
Requa Road Bridge (Figure 1). Panther Creek Pofatated just upstream of the confluence
with Hunter Creek and is comprised mostly of deg@n water habitat with complex edge
habitats and interconnected emergent wetlands (&ijl). This unique tributary provides
critically valuable, high quality juvenile rearitgbitat to non-natal salmonids and native
wildlife (Soto et al. 2008; Hillemeier et al. 2010panther Creek does not likely support
spawning populations of anadromous salmon or fgen the lack of spawning gravels.

Methods

Monthly mark-recapture fish surveys were perfornme8pruce Creek, Panther Pond, and Salt
Creek marsh. The Lincoln-Peterson estimator wad ts estimate population size; allowing an
assessment of trends in the populations of tapgaties. YTFP conducted two trapping events
each month; with each trapping event consisting 24 hour set with a cycle of a week between
trapping events. The initial trapping event was arking phase, where all captured fish of
interest (coho and trout) were anesthetized witt2®2Senumerated and identified by species,
measured to fork length, weighed, scanned with léffte handheld scanner for detection of PIT
tags, and marked with a freeze brand. Freeze imgunglthe process of using a letter shaped
copper branding iron to freeze a mark on the emdéof the fish. Freeze branding uses
extreme cold produced by a combination of dry i@ acetone to kill the cells in the animal’'s
skin that produce pigmentation or color. Everppiag cycle and monitored site had a different
freeze brand mark. Marked fish were placed ininglghens to recover and then returned to the
sampling area after they resumed a normal swimmatggrn. A subset (n = 30) of non-target
fish species caught during each event were idedtifo species, measured, and enumerated,; all
other non-target fish were enumerated. All amg@ibicaught were identified and enumerated.

The second trapping event was considered ther@icsipture event and traps were deployed in
the same areas as during the marking event. @jétdish captured were anesthetized with
MS222, enumerated and identified by species, medduorfork length, weighed, scanned for a
PIT tag, and checked for a freeze brand mark.figill captured with the appropriate freeze
brand mark from the marking cycle were recorded fiseze brand recapture. If no PIT tag was
detected, a 12 mm, 134.2 kHz, Super Tag 2 PIT &gjapplied. PIT tags were applied by
making a small surgical incision in the undersiflehe fish, near the pelvic fin, using a stainless
steel, sterile surgical blade. PIT tags werelsted in povidone/10% iodine hospital antiseptic

14



Figure 11. Photographs of an off-estuary beavaedpocated in Spruce Creek (Top — February
2009); and Yurok Tribal Fisheries Program crews mooimg salmonid populations in Panther
Creek Pond (Bottom — Spring 2008), Lower KlamatheRiSub-basin.

15



solution before insertion into the body cavity.TRagged fish were scanned with the hand held
scanner, the tag numbers were recorded, and thevéiee identified as PIT tag marks. All
sampled fish were allowed to recover in holdinggpand were later returned to the sampling
area after they resumed a normal swimming pattlion-target fish species and amphibians
caught during recapture events were handled isdahee manner as during the marking event.

Population estimates for coho and trout specieg waiculated using the mark-recapture data
and the Bailey (1951) equation of the Lincoln-Psterestimator. Coho salmon population
estimates were based on both parr and presmoltwlaéreas trout population estimates were
based on parr, presmolt, and adult data. Cuttlaogisteelhead data were lumped together to
better facilitate population estimation (larger gpdersizes).
This mark-recapture method assumes:
1. Animals marked in the initial trapping event hawed to mix into the population prior to
the recapture event so that marked and unmarkesb#shave an equal probability of
being caught;

2. All marking must be conducted at the same timethagopulation size must remain the
same between capture events; and

3. The number of marked animals does not change beteas#ure events (no loss of
marks, no mortality of marked animals, and no ntigreof marked individuals).

The Bailey Equation:

Where M is the number of individuals marked in the firapture, M is the number of marked
individuals caught in the second capture, C igoked second catch, and N-hat is the estimated
population size (N).

The 95% confidence interval was estimated by @iedtulating the standard error of N:

Then the following equation was used to calculag35% confidence interval:
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Spruce Creek

For this study, sampling efforts were confinedreaa located on either side of the DN Highway
101 culvert on Spruce Creek in the Caltrans righiray (Figures 1-2). The upstream area
consisted of a shallow, confined stream bed witlean width of 12 feet and a mean depth of
2.5 feet. The channel in this reach is heavilpoied by aquatic vegetation and dense willow
branches overhang the reach. A prominent beaveredasts approximately 30 yards upstream
of the highway culvert (Figure 11). The area dawe®n of the DN Highway 101 culvert
consisted of a deep pool with a maximum width ofé&é and a maximum depth of 10 feet.

For the initial mark (06/10/09) and recapture tiaggevents (06/17/09), a 2.5 ft x 3 ft hooped
fyke net (two trap compartments) with 2.5 ft x 2sing block nets attached to either side of the
opening was set in an upstream orientation in tea Ecated upstream of the highway culvert.
The downstream area was sampled using a 3 ft kdojped fyke net (three trap compartments)
with 3 ft x 25 ft wing block nets attached to eitlsede of the opening. This trap was set near the
pool tail in a downstream orientation. To helpwersa closed system during trap events, a block
net (3 ft x 25 ft) was placed at the downstreamaritie sampling reach. The beaver dam
located upstream of the surveyed reach was prestoneghede immigration/emigration of fish.

For the remainder of the study (July-August), d&t2050 ft river seine and multiple baited
minnow traps were used instead of the fyke nettsatsduce sampling stress during periods of
poor water quality. These activities were conddictering periods of the day when dissolved
oxygen levels were within the non-lethal rangedalimonids. A 3 ft x 25 ft block net was set
near the downstream end of the sampling reachrendvier seine was set a total of four times in
the pool located downstream of the DN Highway 10lvert. Due to the aquatic vegetation and
overhanging branches in the reach upstream ofigievay culvert prevented seining efforts in
this area. Instead, minnow traps were baited autled Klamath River salmon roe and set on
either side of the DN Highway 101 culvert for theation of the seining event.

Panther Pond

In Panther Pond, fish sampling was performed thmougthe available habitat (Figures 1-3).
Areas were sampled using two 3 ft x 4 ft hoopeckfgkts with a 3 ft x 50 ft lead block net and
two 3 ft x 25 ft wing block nets attached (Figu®.1The lead block net was attached in the
middle of the fyke opening and stretched to thesvgperimeter and anchored. Each wing net
was attached on either side of the fyke net opeantystretched out at or near a 45 degree angle
and anchored. The back of each fyke net was fiedteetched tight and anchored to keep the
trap tight to the pond bottom and prevent it frooHapsing. Both of the hooped fyke nets had
three trap compartments. Trap sites were chamgeudne trapping period to the next to try and
prevent familiarity of trap locations. All of theaps set near Panther Pond’s primary outlet were
set with an upstream orientation (Figure 12); #ikeo traps were set with a downstream
orientation or were set perpendicular to the prinflow line depending on the areas sampled.

To help ensure that mark-recapture estimator assomspwvere not broken during surveys,

downstream and upstream oriented hooped fyke Bdidt(x 3 ft) were placed in Panther Creek
~ 30 yards downstream of Panther Pond in the fuatable reach with a confined channel.

17



Figure 12. A three-foot by four-foot hooped fyket mith lead block net (3 ft x 50 ft) and two
wing block nets (3 ft x 50 ft) set in Panther Cré&and, Lower Klamath River Sub-basin.

Two Biomark PIT tag antenna arrays also existyystream from the lower trapping location.
The antenna arrays encompass the entire channeleséect full duplex PIT tagged fish and
document directional movement of tagged fish. ffaps allowed YTFP to document any loss
of marked fish from the study area; while the RA@ antennas continuously monitored lower
Panther Creek for PIT tags. Traps were checkdy fitaiany freeze branded or PIT tagged fish,
and PIT tag monitoring data was downloaded andsasseregularly during the study.

Salt Creek Marsh

In the Salt Creek marsh (Figures 1 & 3), fish sangpivas performed using two 3 ft x 4 ft

hooped fyke nets. Attached to the opening on bydté nets were a 3 ft x 50 ft lead block net

and two 3 ft x 25 ft wing block nets. The leadddamet was attached in the middle of the fyke
opening and stretched to the stream bank and aedhd¥ing nets were attached on either side
of the fyke net opening and stretched out at or aetb degree angle and anchored. The back of
each net was stretched tight, tied off, and anchtreep the trap tight to the pond bottom and
to prevent it from collapsing. Both of the fyketsi@ad three trap compartments. Trap locations
were changed from one trapping period to the reektytand prevent familiarity of trap sites.

All trap locations near the downstream end of tlaesin were oriented in an upstream fashion or
perpendicular to the flow line. All trap locationpstream were oriented in a downstream
fashion or perpendicular to the flow line. To helpsure that no assumptions were broken
during mark-recapture surveys, downstream and egustioriented hooped fyke nets (3 ft x 4 ft)
were placed ~ 10 yards downstream of the beaveratidne Salt Creek marsh outlet. Two
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Biomark PIT tag antenna arrays also exist in o8&t Creek to detect PIT tagged fish and
document directional movement of tagged fish. FHiE tag monitoring station is located ~ 0.5
miles upstream from the Klamath River estuary addd-mile downstream of Salt Creek marsh.
Traps were checked daily for any freeze branddeldtagged fish, and PIT tag monitoring data
was downloaded and assessed regularly during ulg.st

Hunter Road Wetland

The Hunter Rd. wetland was sampled to assess ifestepce and temporal trends of target
species using minnow traps baited with cured Klansatmon roe (Figures 1 & 3). A single
minnow trap was baited and deployed on the dowastrede of the DN Highway 101 culvert

for a 24 hour period (trapping event). Due toghmell size of the sampling area, the trap
location remained the same for the entire studipderAll target fish captured were anesthetized
with MS222, identified by species and enumerateghsured to fork length, weighed, and
scanned for a PIT tag. If no PIT tag was detecek® mm, 134.2 kHz, Super Tag 2 PIT tag was
applied. All captured fish were placed in holdpens to recover and then returned to the
sampling area after they resumed a normal swimmattern. A subset (n = 30) of non-target
fish species caught during each event were idedtifo species, measured, and enumerated,; all
other non-target fish were enumerated. All amg@mbicaught were identified and enumerated.

Arbor Glen Wetland

The Arbor Glen wetland was sampled to assess fstepce and temporal trends of target
species using minnow traps baited with cured Klénsatmon roe (Figures 1 & 3). Two baited
minnow traps were deployed on each side of the Dithway 101 culvert for a 24 hour period
(trapping event). Traps were deployed in differaneias within the Arbor Glen wetland for each
trapping event. All target fish captured were éinetszed with MS222, identified by species and
enumerated, measured to fork length, weighed, eained for a PIT tag. If no PIT tag was
detected with the hand held scanner a 12mm, 134z2 &uper Tag 2 PIT tag was applied. All
captured fish were placed in holding pens to recand then returned to the sampling area after
they resumed a normal swimming pattern. A subset30) of non-target fish species caught
during each event were identified to species, measand enumerated; all other non-target fish
were enumerated. All amphibians caught were iledtand enumerated.

Lower Hunter Creek

A 387 meter reach of Hunter Creek was monitoredHerpresence and temporal trends of target
species (Figures 1-3). YTFP classified streamthtshin the survey reach using CDFG habitat
mapping protocols (Flosi et al. 1998). For thigdgt units mapped were classified as shallow
pool, deep pool, run, or riffle habitats. All htdtiunits were measured for length and maximum
depth; stream width was measured at the bottord, tmiddle, and upper third of each unit.

Monthly snorkel surveys were performed in the symgach by two trained fisheries biologists.
When flows allowed, each unit was snorkeled by lb#lers and a consensus was made on
observed fish numbers and species. During low flewods, shallow pools were snorkeled by
one of the divers who recorded the species and atsrdbserved. Snorkel surveys were
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performed by swimming from the bottom of the reaclunit to the top, except during the initial
survey when stream flows inhibited the ability wirm upstream. That initial snorkel survey was
conducted by both divers swimming downstream frbentop of the reach. During each snorkel
survey, divers measured water and air temperahdéak notes regarding weather, discharge,
and visibility conditions (ability of the diver wbserve fish).

Salmonid Age-Length Criteria

Absent analysis of scales, age determination bfdan be difficult. For the purposes of this
study, we used fork length information to categefish by age class (YOY and 1+). Based on
Coho Ecology Study data collected in the Lower Kdéim the following criteria was used to
separate YOY fish from age 1+ fish in this repdduring June, juvenile coho less than 90 mm
were considered YOY and coho greater than 90 mme w@nsidered age 1+ fish. During July,
juvenile coho less than 95 mm were considered Y& aoho greater than 95 mm were
considered age 1+ fish. During August, juvenilactess than 105 mm were considered YOY
and coho greater than 105 mm were considered afjshl+These size ranges were also used to
determine ages for juvenile steelhead.

Coastal cutthroat tend to be smaller (5-10 mmyatralative to coho and steelhead. During
June, juvenile cutthroat less than 85 mm were dansd a YOY; cutthroat from 85-139 mm was
considered an age 1+ fish; and cutthroat greaser 140 mm were considered an age 2+ fish.

Water Quality

YTFP monitored water quality monthly in all sixHisurvey locations using HydroLab
Datasondes. Before deployment, each datasondproperly calibrated by a trained technician
for temperature, specific conductivity, pH, andsdised oxygen. At each site, water quality
parameters were collected every 30 minutes forrammuim of 72 hours. Water quality readings
were obtained with a hand held YSI 85 dissolvedgexyconductivity instrument at each site
just prior to deployment and retrieval to ensureper calibration of the datasondes. After
retrieval, datasondes were brought back to therédbry to be downloaded and cleaned. During
this study, datasondes were deployed in differezdsaof Spruce Creek, Panther Pond, Salt
Creek marsh, and the Arbor Glen wetland to coinerdk the trapping locations used during a
given trapping event. Monitoring stations remaigedstant in both lower Hunter Creek and the
Hunter Rd. wetland. Data was analyzed after eamhitoring period to assess water quality
conditions and ensure that sampling efforts wowldrasult in overt stress or harm to fish.

Results

Spruce Creek
The beaver dam located upstream of the Spruce Geeggling site was breached sometime in
mid- to late July. Rocco Fiori, Licensed GeolodmstFiori GeoSciences, estimated that draining
the upper Spruce Creek beaver pond likely resurtt¢ide release of at least 350,000 to 1,000,000

gallons of poor quality water. Velocities througimfined channels may have been in excess of
9 ft/s and therefore capable of flushing juvenidd fdownstream into Hunter Creek or the
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estuary. Prior to that event in late July, a papah of 43 YOY and age 1+ coho salmon and 50
trout (primarily cutthroat trout) were estimated foe month of June (Figure 13) (Appendix A).
Sampling efforts conducted after the dam breacly{August), yielded hundreds of three-spine
stickleback and zero coho and trout (Appendix Byrk lengths for coho captured in Spruce
Creek during June ranged from below 55 mm to ali®@emm (Figure 14); indicating the
presence of two year classes rearing at this Blte-target species captured in Spruce Creek
during this study included several native fish sgp®ca few native amphibian species, and two
invasive aquatic species (Table 1) (Appendix B).

Water temperatures measured in Spruce Creek rdragadl3.06 to 18.74 degrees Celsius over
the sampling period (Appendix C). The warmest terajures were measured in July (range:
15.71 — 18.40C) and August (range: 16.98 — 1872 (Appendix C). Dissolved oxygen levels
measured in Spruce Creek were extremely low astdme of the monitoring season with an
average reading of 1.52 mg/L (Figures 13 & 15) (&mgtix C). Dissolved oxygen levels below
3 mg/L are stressful to most aquatic vertebratgsr{ld & Reiser 1991). Therefore, sampling
efforts conducted in July and August were reducedihning a seine net during mid-day hours
when water quality readings showed adequate disdalxygen levels. YTFP stopped survey
efforts in Spruce Creek following the August eveaeé to poor water quality conditions and the
previous zero salmonid catches (Figures 13-15) éagpx C).
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Panther Pond
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Figure 13. Mark-recapture population estimateSpruce Creek, Panther Pond, and Salt Creek
marsh (Left Axis); and average dissolved oxygerleymg/L) (Right Axis) for each site.
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Figure 14. Length frequency for salmonids camtutering mark-recapture sampling efforts

conducted in Spruce Creek during June 2009.

Table 1. Non-salmonid species captured duringrfishitoring activities conducted in several
off-estuary habitats of the Klamath River (“x” icdtes presence) (June — October 2009).

Spruce Panther  Salt Hunter Rd. Arbor Glen
Specie Creek Creek Marsh Wetland Wetland
Three Spine Stickleback X X X X X
Prickly Sculpin X X X X
Speckled Dace X X X
Klamath Small-Scale Sucker X X X
Golden Shiner X
Pacific Lamprey Ammocete X X X X
Rough Skin Newt X X X
Northwest Salamander X X X X X
Pacific Giant Salamander X
Reg Legged Frog - Tadpole X
Green Sunfish X X X
Brown Bullhead X X
Bull Frog - Tadpol X
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Figure 15. Dissolved oxygen levels measured httfepping locations within Spruce Creek
during summer — fall 2009.

Panther Pond
Population estimates for June and July were raBtivonstant for coho, with estimates right

around 100 fish (Figure 13) (Appendix A). By Auguoho captures dropped significantly with
no recaptures observed in the second trapping éxependix B). The drop in coho numbers
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may in part be attributed to trap familiarity sinoeJuly over 51% of coho captured were also
captured in June. However this seems unlikelyrgthat 56% of the coho caught in the
recapture event had also been captured in Jun228adf those fish had been captured four
times in fifty days. Trout population estimatesgped significantly from 123 fish in June to 40
fish in July (Figure 13) (Appendix A). The domindrout species captured at this site was 1+
coastal cutthroat trout. The drop in trout capdureuld be related to the presence of otters
and/or humans actively fishing the pond. PanttwerdHs a popular sport fishing spot during
summer and crews had observed people leaving éaevdth fishing poles and buckets. Trout
numbers leveled out in August relative to the Juhaly estimates (Figure 13) (Appendix B).

By the first of September all salmonid catches pgeapto zero. Three consecutive trapping
efforts conducted in September yielded no salmofidgire 13) (Appendix B). Non-target
species captured in Panther Pond included sevatiagkrfish species, a few native amphibian
species, and two invasive aquatic species (Tabladgendix B). During the duration of the
study, no fish were captured from the mark-recapéwents in the downstream trap and the PIT
tag antenna arrays did not detect any of the RJ$ &plied during this study. This information
gave us confidence that the system remained clhseag this study.

Size frequency data for coho captured during tudysindicated that juveniles using Panther
Pond during summer were growing, with the largesst {160-164 mm) captured in June and
July (Figure 16). Size frequencies for coastalcoat captured during this study were much
more variable with both YOYs and larger, older afisd occurring throughout the study. In
general, the size frequency data for coastal aathalso indicated a trend from smaller size fish
in June to larger fish in August. No trends webbsayved in the size frequency data collected for
steelhead; however, sample sizes for this speces very low in Panther Pond (Figure 16).

Water temperatures measured in Panther Pond rdrayed.0.92 to 18.12 degrees Celsius over
the sampling period (Appendix C). The warmest terapures were measured in early
September (range: 15.18 — 18°19); and the coolest temperatures were measuredtobér
(range: 10.92 — 11.0%C) (Appendix C). Dissolved oxygen levels measuneidlanther Pond

were consistently low during the study (FigurestlB7) (Appendix C). In October, YTFP
compared dissolved oxygen readings taken fromgelsiw the pond’s surface, near the pond
bottom, and at a site located close to the pongfleb Data collected during this assessment and
the initial measures collected in early June indidahat dissolved oxygen levels in the column
of water nearest the pond’s bottom were stresefaidst aquatic vertebrates. Levels measured
in the upper water column were more similar to leveeasured at the outlet rather than to levels
measured near the pond’s bottom (Figure 17) (Appe@yl Trapping efforts in Panther Pond
also suggested that very few salmonids used theedeareas of the pond located under the
highway bridge.
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Figure 16. Length frequency for salmonids captuhading monthly sampling efforts conducted
in Panther Creek Pond during summer 2009.
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Salt Creek Marsh

Trapping efforts at this site resulted in the cepwf very few coho during summer 2009
(Figures 13 & 18) (Appendix B). The limited cohatches inhibited the ability to generate
reliable population estimates for the area. Thienases that were generated showed both coho
and trout numbers dropped considerably from Judeip(Figure 13) (Appendices A & B).

The most frequently captured fish were adult cdastiithroat. By August, all trapping was
concluded due to poor water quality conditionshi@ tnarsh (i.e. prolonged periods of very low
dissolved oxygen in August) (Figures 13 & 19) (Appix C). Low dissolved oxygen levels
likely resulted from plant decomposition and reafian dynamics rather than from high water
temperatures. Water temperatures measured ilC8ak marsh ranged from 10.08 to 14.72
degrees Celsius over the sampling period (Appe@ilixin general, the warmest temperatures
were measured in late July (range: 14.19 — 19C)2and the coolest temperatures were
measured in late October (range: 10.08 — 1239Appendix C). Two coho with marks from
the 05/27/09 event were captured on 06/01/09 imtvenstream trap located just downstream of
the Salt Creek marsh beaver dam. These fish weemeved from the marked population and a
block net was placed in the marsh upstream of daedr dam to help ensure a closed system
during the mark-recapture period.

Hunter Road and Arbor Glen Wetlands

Sampling efforts conducted on the west side oHbeter Rd. wetland yielded four age 1+
coastal cutthroat trout, one coho presmolt, thpaeesstickleback, prickly sculpin, and
Northwest Salamanders (aquatic and terrestriaktdges) (Table 1) (Appendix B). This
wetland maintained relatively good water qualityilidiugust when the water table dropped and
significantly reduced inputs to the wetland. Ay alissolved oxygen levels measured in
August dropped below 1.0 mg/L and by October lebelsomed out (Figure 20) (Appendix C).
Water temperatures measured in the Hunter Rd. meetlmained fairly constant from June
through October (Appendix C). Water temperatureasuared in this wetland complex ranged
from 10.61 to 12.24 degrees Celsius over the sagpkeriod (Appendix C). The warmest
temperatures were measured in September (rangd&t 2112.24C); and the coolest
temperatures were measured in June (range: 10L6&102°C) (Appendix C).

Trapping efforts conducted in the Arbor Glen wedlgirelded three spine stickleback, red legged
frog tadpoles, rough skinned newts, Northwest safatars, and a green sunfish (Table 1)
(Appendix B). Water quality readings collectedidgrthis study indicated almost no dissolved
oxygen on either side of the highway culvert (Fegt) (Appendix C). Water temperatures
measured in the Arbor Glen wetland ranged froma@014.46 degrees Celsius over the
sampling period (Appendix C). In general, the wastrtemperatures were measured in late June
(range: 13.98 — 14.4%); and the coolest temperatures were measuredarOctober (range:
10.09 — 12.00C) (Appendix C).

Lower Hunter Creek
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A total of 11 habitat units were mapped in the loWenter Creek survey reach (Appendix F).
Shallow pools dominated the survey reach duringmsan2009. The DN Highway 101bridge
was located ~ 200 meters downstream from the tdipeo$urvey reach and crossed Hunter Creek
at habitat unit # 006 (Figures 1-3) (Appendix D)onthly snorkel inventories conducted in the
Hunter Creek survey reach revealed the presene®u®fand age 1+ coho, YOY trout and 1+
steelhead and coastal cutthroat trout, juvenilaabk salmon, brook lamprey, three spine
stickleback, and sculpin (Table 2) (Appendix EheTmost abundant age class and species
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Figure 18. Length frequency for salmonids captuhading monthly sampling efforts conducted
in Salt Creek marsh during summer 20009.
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Figure 21. Dissolved oxygen levels measured httfepping locations within the Arbor Glen

wetland during summer — fall 2009.
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Table 2. Salmonid species observed during repeaksl inventories of a survey reach (387
meters) in lower Hunter Creek during summer 2009.

Specie May 13 June 2Z July29  Aug 2t Sept 3(
Coho Salmon - Pre-smolt 2 1 0 0 0
Coho Salmon - Young of Year 1 2 2 1 2
Steelhead 106 135 178 141 144
Coastal Cutthroat 2 1 2 1 0
Chinook Salmo 0 2 0 0 0

observed in this reach was 1+ steelhead troutevith a few coho observations (Table 2)
(Appendix E). Surface flows in this reach are nteimed year-round; however, flows went
subsurface upstream of the survey reach in ealyy Jihe quantity of fish in each unit stayed
relatively consistent throughout the survey pefibable 2) (Appendix E).

Water quality for this reach was monitored just detveam of the highway bridge (Figures 1-3).
Water temperatures measured in the Hunter Creek remnained fairly constant from June
through October (Appendix C). Water temperatureasuared in this reach ranged from 10.24 to
12.27 degrees Celsius over the sampling period€Agx C). Dissolved oxygen levels
decreased slightly over the study period as themtable dropped (Figure 22) (Appendix D).
However, levels measured at this site remainedinvéh acceptable range for most aquatic
vertebrates and other forms of aquatic life (Figz2g (Appendix C).
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Longfin Smelt

Another primary species of concern for this studgwhe longfin smelt. These species use
estuary and off-estuary habitats to spawn withdarspending very little time residing in these
habitats before initiating migration to the ocedfLFP did not capture or observe any longfin
smelt at any of the designated monitoring sitesnduthis study. However, techniques used in
this study were more appropriate for sampling saigethan for sampling for longfin smelt.

Brood-year Analysis

The typical coho salmon life cycle is three yeartength (one full year in freshwater habitats
followed by two years in the ocean before returnmgpawn). This typical life cycle leads to

the concept of “brood years” (i.e. coho salmon pafpens using the Klamath Basin ecosystem
can be divided into three relatively distinct pagiidns or brood years. Further, each coho brood
year may have a distinct population biology basei@sresponse to environmental factors
encountered during its current and previous breat gycles. Increased knowledge regarding
the relative strengths of coho brood years inhadpithe KGR Project area may provide useful
information for developing project alternativescoinstruction scenarios that help minimize
project impacts to coho salmon and their habitats.

Given that substantial non-natal rearing occutsilutaries of the Lower Klamath Sub-basin
(Soto et al. 2008; Hillemeier et al. 2010), inchyglthe KGR Project area; the number of
juveniles rearing in these areas may be relatéidet@bundance of adults that spawn in other
areas of the Klamath-Trinity (K-T) Basin during theevious year. The number of coho that
spawn in a given year is likely influences the atamce of juveniles that rear in the basin
(whether in natal tributaries or elsewhere) théfeing spring/summer/winter, as well as the
number of smolts that migrate to the ocean twanggrafter spawning. Unfortunately, adult
coho escapement data from the K-T Basin is limigspecially relative to fall-run Chinook.

Extensive monitoring has been conducted by vammiigies throughout the K-T Basin to
enumerate the escapement of fall Chinook, usingusmethods, such as: counting weirs, video
weirs, redd surveys, live fish counts, march-regagptarcass surveys, snorkel surveys, harvest
monitoring, and hatchery returns. However, dutitaling limitations/priorities and adverse
conditions related to increased precipitation anebsn discharge during the time period that
coho spawn; most spawning survey efforts do noécthe entire coho spawning season.

Efforts have increased during recent years to enatieeoho salmon spawning escapement;
however, long-term data sets to assess trendsated. Areas with several years of data
available include the Trinity River above the Will&Creek weir, Trinity River Hatchery, Iron
Gate Hatchery, Scott River, and the Shasta River.

Trinity River
A primary long-term data set for coho salmon esoap# has come from the Trinity Sub-basin,

where a weir (located near the town of Willow Creletts been used to estimate adult coho
salmon run size since 1978. Since the constructidminity and Lewiston Dams during the
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early 1960'’s, the Trinity River coho population heeen comprised mostly of hatchery
production. For example, since mass-marking afifety coho production began in the mid-
1990’s, 89% of the adult coho salmon examinedaw¥ilow Creek weir have been of hatchery
origin on an annual basis (data obtained from W&idaen, CDFG).

For the purpose of this analysis, of most inteisette annual number of coho that have spawned
outside of the hatchery, regardless of the origithese fish. The progeny of naturally spawned
fish may rear as juveniles in habitats of the LoWkmath; whereas progeny of hatchery fish

are not released until they are smolts ready tgeata to the ocean. Figure 23 shows the natural
spawning escapement of adult coho salmon in thetyiRiver from 1997 — 2008 (data obtained
from Wade Sinnen, CDFG). As has been noted inr@tteas of the K-T Basin, there appears to
be a cohort that was relatively more abundant gut®08, 2001, and 2004 (Table 3; Figure 24).
Unlike populations in the other areas, the 200dohas not relatively abundant in the Trinity.

Scott and Shasta Rivers

Efforts to monitor coho spawning escapement inbett and Shasta Rivers began in 2001; with
a video weir operated in the Shasta River andfislecount surveys being conducted in the
Scott River. As with naturally spawned Trinity cofexcept in 2007), both of these populations
have shown a relatively stronger cohort returnmg@01, 2004, and 2007; the strength of this
cohort is most pronounced in the Scott River duBiig4 & 2007 (Table 3; Figure 24).

Adult Natural Coho Spawners, Trinity River

25,000

20,000 A

A/ N\

[ N/ N\
A Y N
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Number of Coho

Figure 23. Natural spawning escapement of adid salmon in the Trinity River 1997 — 2008.
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Table 3. Adult coho salmon returns to areas okilaenath-Trinity Basin.

Trinity
Natural Iron
Spawning | Trinity Gate
Year Areas Hatchery| Shasta Scott Hatchery
1997 1,097 887 1,872
1998 5,995 4,014 511
1999 1,696 3,118 151
2000 6,585 3,461 723
2001 18,715 9,755 291 173 2,466
2002 7,812 6,495 86 17 1,193
2003 14,255 10,396 187 8 1,317
2004 23,117 9,906 373 1,57 1,496
2005 11,702 16,624 69 28 1,395
2006 8,870 9,839 47 5 263
2007 2,552 2,653 249 1622 625
2008 3,065 4,539 30 63 1,278
2009 9 81 46
Adult Coho, Scott and Shasta Rivers, 2001- 2009
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Figure 24. Estimates of adult coho spawning esoapéin Scott and Shasta Rivers 2001-2009.
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Juvenile Salmonid Monitoring

Various biological monitoring studies have beendrarted in the Klamath River estuary and
surrounding tributaries over the past couple deza@&me studies have focused primarily on
juvenile fish species composition, relative abursgamemigration timing, and hatchery/natural
composition in the estuary (Wallace 2001 & 2003)ddiand Brown 2004; Hiner 2008); while
others have focused on tributaries to the Loweni@tn River (Voight 2001-2004; YTFP 2009;
Soto et al. 2008; Hillemeier et al. 2010; YTFPd)le Most important for considerations related
to the KGR Project, are biological monitoring effoin Lower Klamath tributaries that assess
species composition, timing, habitat use, andixgatbundance over time (i.e. trends).

YTFP biological monitoring efforts in Lower Klamathbutaries have been conducted with
various levels of funding. Some projects were gfanded and resulted in reports summarizing
findings (Voight 2001-2004; YTFP 2009, Soto et208, Hillemeier et al. 2010); while other
projects have consisted of under funded data dalleefforts that are in various stages of data
entry/analysis and reporting, some consisting priisnaf data files and data summaries.

Downstream migrant trapping (either via screw trdylse net traps, or pipe traps) have been
conducted by YTFP during various years in HuntexeRr(1996-2001), Terwer Creek (2001-
2004), and McGarvey Creek (since 1997) (TableAthongst tributaries near the estuary,
McGarvey Creek has been the most intensively maedtéor juvenile salmonid emigration
(Table 4; Figure 25) (YTFP 2009). Seasonal movemehjuvenile salmonids past the trap sites
are available upon request from YTFP files.

Table 4. Estimated number of coho yearlings entiigggpast downstream migrant traps in
McGarvey, Terwer, and Hunter Creeks during theg/&aps were operated from 1997 — 2008.

McGarvey| Terwer | Hunter
Year Creek Creek | Creek
1997 916 1,224
1998 613 595
1999 146 100
2000 572 5,154
2001 849 710 196
2002 1,461 1,164
2003 1,283 289
2004 749 314
2005 678
2006 2,085
2007 329
2008 1,212
Average| 908 619 1454
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Figure 25. Estimated number of coho smolts (HD.Bmigrating past the outmigrant trap in
McGarvey Creek, 1997 — 2008.

The number of coho smolts estimated to leave tbeseks during the period of record does not
appear to be consistently related to the relatisglyng coho broods observed elsewhere in the
K-T Basin (1998, 2001 & 2004). This observatiorsMa@sed on smolt emigration occurring in
the springs of 2000 (brood year 1998), 2003 (brgeat 2001), and 2006 (brood year 2004)
(Table 4; Figures 25-26). Coho smolts from the8B&od were exceptionally abundant in
Hunter Creek and several times larger relativeottoccaptured during the other four years this
trap was operated. However, this pattern was bs¢mwed in McGarvey Creek during 2000.
The 2001 brood resulted in an above average nuailsenolts leaving McGarvey Creek. Large
numbers of coho smolts were also observed migrgasg the lower Salt Creek trap in May
2003 (Figures 6-7); but the pattern was not obskenvd erwer Creek (Table 4). The 2004 brood
resulted in the largest number of smolts emigraftiogn McGarvey Creek during the period of
record (Table 4; Figure 25).

Regional abundance surveys for YOY coho salmon wenelucted in the Lower Klamath Sub-
basin (downstream of Weitchpec, excluding Pine Qréem 2000-2004 (Voight 2001-2004)
(Table 5). YTFP also conducted single-stream edmin McGarvey Creek in 2001-2004 and
2006-2008; and in the Crescent City Fork of Bluegkr(CC Fork) during 2001-2003 (Table 5;
Figure 27). For the years surveyed, YOY coho abond in the Lower Klamath and the CC
Fork was greatest in summer 2002 following thetiadsy strong 2001 brood return (Table 5).
There were substantially more YOY coho in McGar@gek following the years of relatively
strong brood returns (2001 & 2007); with the latgesnbers of YOY coho observed during
summers 2002 & 2008 (Figure 27 — no estimate igabta for summer 2005). Summer 2002
was also the first time YOY coho were documenteHigh Prairie Creek (Figure 8).
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Figure 26. Estimated number (+/- S.D.) of cohonsad yearlings emigrating past the Hunter
Creek outmigrant trap located downstream of RequadRLower Klamath River Sub-basin.

Table 5. Summary of estimated abundance of agmbe residing in the Lower Klamath River:
regional and single stream surveys, with 95% camioe intervals (Cl), Yurok Tribal Fisheries
Program, 2000-2004 surveys.

All Regional
Year Reaches
2000 322
2001 5,943

2002 16,497
2003 12,901

2004 5,625
NS= not surveyed

95% ClI
+/- 306

+- 4,917
+- 12,257
+/- 10,615
+I- 6,680

McGarvey
Single
Stream

NS1

1,928
4,767
2,748
1,563

95% ClI
+/- 773
+/- 1,458
+/- 822
+/- 345

Overall
CCFK Lower
Single Klamath
Stream 95% Cl Estimate
NS -- 322

5,217 +/- 706 ,083
12,359  %F9 33,812
5,539 +/- 4921,188
NS -- 7,188

95% CI
+/- 306
+/- 5,026
+/- 12, 379
+/- 10,659
61689
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Figure 27. Estimated abundance of young of the jyeanile coho salmon in McGarvey Creek
(all reaches combined) for 2001 — 2004 and 20086082

Juvenile Coho Ecology Study

A primary goal of the Coho Ecology Study projectasassess life history traits of Klamath

Basin juvenile coho, especially in regard to ustéhefmainstem corridor and lower portions of
tributaries (Soto et al. 2008; Hillemeier et al1@D Ancillary objectives include: development

of a conceptual life history model regarding lifsthry stage verse habitat use (types of habitat
used and their spatial distribution) which will bged to guide restoration efforts; an assessment
of the importance of various life history strateggiand an assessment of restoration efforts. This
project has involved marking (primarily with freezeands and PIT tags) YOY coho in various
locations of the Klamath Basin and tracking theesence, by life stage, throughout the Basin.

Intensive sampling conducted in areas of the Ldtamath (Waukell, Salt, and Panther
Creeks), indicate that juvenile coho salmon (akelyi steelhead) from throughout the Klamath
Basin (especially mid-Klamath) rely on these habitar overwinter rearing; particularly in
beaver influenced ponds and off-estuary wetlandh as those found in Spruce and Panther
Creeks (Table 6; Appendix F). Junior Creek islautary of Waukell Creek, which enters the
south side of the Klamath River estuary near theHdjjhway 101 Klamath River Bridge
(Figure 1). Junior Creek Pond (Jr. Pond) is a kropén water wetland that provides extremely
valuable overwinter habitat to non-natal salmotiefore drying out in mid-summer. In 2008,
~2,500 coho smolts were captured in the downstregnor during fish rescue efforts in Jr.
Pond. YTFP also calculated winter 2008-2009 pdpmrgestimates for yearling coho using
mark-recapture techniques in Panther Pond, Sa#ékQrarsh, and Jr. Pond (Figures 28-29).
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Table 6. The number of tagged fish by site (Mid+K&th) that were recaptured one or more
times in the Lower Klamath study area from May 200Tay 2008.

No.recapin % recap in

Stream RM taNOé d lower lower
99 Klamath Klamath
Aikens Creek 49.6 201 4 2.0%
Big Bar (Klamath R) 50.0 50 4 8.0%
Camp Creek 57.1 96 3 3.1%
Stanshaw Creek 76.9 72 3 4.2%
Sandy Bar Creek 77.6 116 3 2.6%
Dillon Creek 84.1 44 3 6.8%
Independence Creek 94.0 756 23 3.0%
Titus Creek 96.7 49 0 0.0%
Bulk Plant (Klamath R) 1115 37 0 0.0%
Cade Creek 112.5 32 0 0.0%
China Creek 117.9 302 3 1.0%
(Little) Horse Creek 118.1 25 0 0.0%
Thompson Creek 123.0 51 1 2.0%
Fort Goff Creek 128.0 72 1 1.4%
Tom Martin Creek 144.2 55 0 0.0%
Beaver Creek 161.0 1 0 0.0%
Total 1959 48 2.5%
8000 A
7000 A
6000 A
s 5000 A
§ 4000 3,700
< 3000
2000 A
1000- 878 | 1075
O 1 1 ]

Panther Pond Salt Ck. Marsh  Junior CK. Pond
(03/10/09- (02/04/09- (01/27/09-
03/19/09) 02/12/09 01/28/09)

Figure 28. Mark-recapture population estimateBanther Creek Pond, Salt Creek marsh, and
Junior Creek Pond (coho brood year 2008-2009) @legted under site names are the date of
the marking event (Top), and the date of the recepvent (Bottom)).
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Figure 29. Coho outmigration estimate for Juniondfor 2008 (Refer to Hillemeier et al. 2010
for a description of methods), Lower Klamath SuktbaCalifornia.

The onset of the first substantial late fall-eavipter precipitation, and associated river
discharge, typically initiates the beginning of tipstream migration (following their emigration
down the mainstem Klamath corridor) of non-natakjile coho salmon (and steelhead) into
Lower Klamath tributaries (Figures 30-38). Duri2@07-2008, the late fall-early winter
upstream migration was less substantial than duhiegrevious year; however, there was
significant upstream movement of juvenile coho & 1+) into Lower Klamath tributaries
during spring of 2008. Length frequency data addd during spring 2008 showed that while
many of the upstream migrants were large (easiggeleanough to be smolts), they were
somewhat smaller than the yearling fish moving sedvat the same time (Figures 39-40).

The life history strategy of non-natal juvenile oaalmon rearing in the Lower Klamath Sub-
basin can have several survival benefits: 1) tfiskeare occupying under-seeded habitat due to
relatively low spawning in some of the off-chanhabitats; 2) much of the downstream
emigration in the mainstem occurs during late éality winter, when predation rates are
relatively low; 3) growth in these Lower Klamathbiiats is substantial during winter months
(Figure 41) relative to most inland tributariescéese of warm winter water temperatures
resulting from marine and ground water influenaed laigh productivity of beaver ponds; and 5)
following their freshwater rearing, smolts only leaw short distance to travel before reaching the
ocean, which substantially minimizes exposure seake, predation, and other potential threats.
Therefore, the survival rates of juvenile coho (ateklhead) that rear in Lower Klamath habitats
are likely quite high relative to fish from othearps of the basin, which underscores the
importance of these habitats to populations froraughout the Klamath Basin.
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Coho catches in Waukell Cr. upstream trap
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Figure 30. Catch per day of juvenile coho in tpstceam trap in lower Waukell Creek, days
fished, and flow in the Klamath River (Terwer gaungar Highway 101) between November 1,

2006 and March 31, 2007.
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Steelhead catches in Waukell Cr. upstream trap
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Figure 31. Catch per day of juvenile steelheatthénupstream trap in lower Waukell Creek,
days fished, and flow in the Klamath River (Tengauge near Highway 101) between
November 1, 2006 and March 31, 2007.
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Coho catches in Waukell Cr. - upstream vs. downstream trap
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Figure 32. Upstream and downstream catches ohjleveoho and days fished in lower Waukell
Creek between mid November 2006 and mid May 2007
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Steelhead catches in Waukell Cr. - upstream vs. dow  nstream trap
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Figure 33. Upstream and downstream catches ohjlevsteelhead and days fished in lower

Waukell Creek between mid November 2006 and mid RAQ7.
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Junior Pond Cr - moving upstream
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Figure 34. Daily catches (orange bars) of juveadbo in the upstream (top) and downstream
(bottom) directional fyke traps in Junior Pond Grésated a short distance downstream of
Junior Pond between October 1, 2007 and July 183.2&lamath River flow data (solid line)
from the USGS Klamath River near Klamath CA Stat®also shown.
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Lower Waukell Cr - moving upstream
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Lower Waukell Cr - moving downstream
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Figure 35. Daily catches (orange bars) of juveodRo in the upstream (top) and downstream
(bottom) directional fyke traps in lower Waukellggk between early November, 2007 and the
end of July, 2008. Klamath River flow data (sdiite) from the USGS Klamath River near
Klamath CA Station is also shown.
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Waukell Cr Marsh - moving upstream
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Figure 36. Daily catches (orange bars) of juveadbo in the upstream (top) and downstream
(bottom) directional fyke traps in the upper Walk&keek marsh site between early November,
2007 and mid July, 2008. Klamath River flow datalid line) from the USGS Klamath River
near Klamath CA Station is also shown.
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Panther Cr Pond - moving upstream
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Figure 37. Daily catches (orange bars) of juveadbo in the upstream (top) and downstream
(bottom) directional fyke traps in Panther Creetnaen early December, 2007 and the end of
June, 2008. Klamath River flow data (solid linem the USGS Klamath River near Klamath
CA Station is also shown.
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Salt Cr - moving upstream
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Figure 38. Daily catches (orange bars) of juveadbo in the upstream (top) and downstream
(bottom) directional fyke traps in Salt Creek betwenid January, 2008 and the end of June,
2008. Klamath River flow data (solid line) frometdSGS Klamath River near Klamath CA
Station is also shown.
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Upstream movement
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Figure 39. Length frequency charts for juvenile@ahptured in upstream directional fyke traps
during fall, winter, spring, and early summer oDZe2008 in lower Waukell Creek, Junior Pond
Creek, upper Waukell Creek swamp, Salt Creek, amiHer Creek.

Downstream movement
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Figure 40. Length frequency charts for juvenile@ahptured in downstream directional fyke
traps during fall, winter, spring, and early summE2007-2008 in lower Waukell Creek, Junior
Pond Creek, upper Waukell Creek swamp, Salt Ciasdk Panther Creek.
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Moving upstream Nov - Feb
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Figure 41. Length frequencies of juvenile coho aegd in lower Waukell Creek moving
upstream between November - February and movingsiveam between March — May.

Discussion

The beaverQastor Canadensjas been a “keystone species” (Naiman et al. 1i86ughout
the Pacific Northwest with its ability to greatlyoahfy the structure and dynamics of their
surroundings. Pollock and others (2003) compitsgkarch pertaining to the geomorphic effects
of beaver dams and their influence on water qualiy fish populations in North America.
They found that beaver ponds prolong stream flowng late-summer, expand floodplains,
increase ground water recharge, and dissipatertisesze power of floods. They found that
beaver ponds tended to be more productive in tefmsmber and size of fish, especially for
juvenile coho, than free-flowing stream reachebkeylfurther stated that larger coho (age 1+)
consistently used beaver pond habitats over adirafailable habitats. Beaver activity in the
Lower Klamath appears to be increasing during @isefew decades following fur trapping
activities and dramatic hydrologic alterations.(d&ing and draining of wetlands/streams)
occurring in off-estuary habitats in the early 19QBeesley and Fiori 2004; 2007; & 2008).
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Nickelson and others (1992) studied habitat usgimnile coho in 14 Oregon coastal streams
during spring, summer, and winter seasons. Theyddhat juvenile coho were most abundant
in alcoves and beaver ponds; and that beaver mupgsrted more fish (mean = 456/pond) and
higher densities of fish (1.28 fish?ythan other types of dammed pools (mean = 96/poad|
density = 0.49 fish/é). Pollock and others (2004) studied the effetextensive removal of
beaver and their dams on coho salmon in the Sidlagsh River Basin of Washington. They
assessed current and historic distributions of &epends and other coho rearing habitats and
reported that the greatest reduction in coho sproliuction capacity was related to the loss of
beaver ponds. Historically, most of the coho smatduction occurred in beaver ponds (61%
for summer - 86% for winter); whereas currentlpatary habitats accounted for 62% of summer
production and beaver ponds only accounted for 88%inter production (Pollock et al. 2004).

Similar shifts in habitat use by juvenile coho h#ikely occurred in the Klamath Basin given the
substantial loss of beaver ponds and other hightguaetland habitats in the estuary (Beesley
and Fiori 2004 & 2008). It is likely that a prinydimitation to Klamath Basin coho runs is the
loss of critically valuable coastal wetlands, begwends, and alcove/slough habitats. Although
beaver activity occurs in the Salt-Hunter valldye amount of beaver influenced habitat
available to juvenile salmonids remains extremely telative to historic conditions.

Fur trapping activities nearly drove many Pacifiarthwest populations of beaver to extinction;
however, the greatest impact to coastal beaverlabguos is the historic (early 1900s) loss of
habitat through wetland clearing/draining, andatediking (Figures 4-5) (Sedell and Luchessa
1982; Pollock et al. 2004). Beaver populationthanLower Klamath remain extremely low
because their habitat continues to be lost andlgieapthrough agricultural and other land use
activities (Beesley and Fiori 2004, 2007 & 2008)dditionally, beaver is considered a nuisance
species in California and may be hunted from NoversbFebruary with no bag limit. As a
result of these policies, the beaver pond locaperaam of DN Highway 101 in Spruce Creek
has been drained and altered several times iragidédw years even though it provided high
guality and preferred rearing habitat to coho salp@ostate and federally listed species.

Although water temperatures were well within toldearanges for salmonids and other aquatic
dependent species during the study, low dissolxgden levels persisted in a majority of the
sites during the low flow period (Appendix C). Eysite, except lower Hunter Creek,
experienced prolonged periods with dissolved oxygeals at or below the threshold for
sustaining salmonids.

YTFP established water quality monitoring siteseweral off-estuary tributaries and the South
Slough to better characterize the range of watalitguconditions present in these critically
valuable habitats (Hiner 2006; Hiner and Brown 2@desley 2007; Beesley and Fiori 2004 &
2008) (Figure 42). Data collected in the Salt-Hunalley since 2000 has revealed water quality
conditions in the lower reaches of Salt Creek, ldufreek, and Spruce Creek are greatly
influenced by Klamath River flows and tide cyclesidg most of the year (Figures 43-44).

While water quality at sites located upstream (My@reek and Panther Creek) appear less
influenced by tides or river conditions, especiafl\gpring - fall (Figures 43-44). Water
temperatures in off-estuary tributary habitats nemeell within tolerable levels for salmonids
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year-round, except at sites that are flooded bystam flows during high tides in late summer -
fall (Figures 43-50).

Figure 42. Map depicting several water quality itming stations located in off-estuary
tributary habitats of the Klamath River, California

54



—s— Salt Ck Water Temp (°Gy—-— Hunter Ck Water Temp (°G-»— Spruce Ck Water Temp (°G—Tide Stage (ft)

® & N $ Y N N IS Y O & $
S I SN S, SN S SR S
Time

Figure 43. Water temperature recorded at seveEtiss located in tributaries of the Klamath
River estuary and predicted tide stage from theddat Oceanic and Atmospheric
Administration for Crescent City, California, fdre period 24 — 26 July 2006.
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Figure 44. Water quality data measured at sewtatibns located in tributaries of the Klamath
River estuary and predicted tide stage from theddat Oceanic and Atmospheric
Administration for Crescent City, California (Moaring period: 13 — 15 March 2007).
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Figure 45. Water temperatures (Top) and dissobvggien (Bottom) measured at four
monitoring locations in the Salt Creek watershadgia hand-held YSI Meter.
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Figure 46. Daily mean water temperatures recoadegveral stations located in tributaries of
the Klamath River estuary, California.
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Figure 47. Water quality data measured at sewtatibns located in tributaries of the Klamath
River estuary, California (Monitoring period: 28% May, 2007).
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Figure 48. Water quality data measured at sewtatibns located in tributaries of the Klamath
River estuary, California (Monitoring period: 9 % duly, 2007).
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Figure 49. Water quality data measured at thi@#osis located in Panther Creek Pond, Lower
Klamath River, California (Monitoring period: 0406 June, 2007).
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Figure 50. Water quality data measured at thi@tgosis located in Panther Creek Pond, Lower
Klamath River, California (Monitoring period: 1113 July, 2007).
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This was the first time that YTFP monitored Spr@ceek water quality in the vicinity of the DN
Highway 101 culvert. Hydrology and water qualityttas site is most influenced by 1) tributary
surface and ground water inputs, 2) beaver damsofimding surface and ground water inputs),
and 3) land use activities (i.e. removal and/otticcred modification of existing beaver dams;
colonization of the area by invasive plant specidd)e long-term monitoring site for Spruce
Creek is located upstream of the confluence of eluGteek and the estuary; thus conditions at
this site were more influenced by the river ané tigicles. Summer dissolved oxygen levels in
the lower-most reach appear to be more favorablevenile coho and other salmonids (Figures
44 & 47-48) than the study area (Figure 15; Appei@)i

In 2007, three stations were monitored in PantloeidRather than in the flowing reaches located
downstream as was monitored previously. The statieere located upstream of the highway
bridge, at the bridge, and near the pond’s princamtjet. Water temperatures in June and July
were fairly similar at the three sites with readimgmaining well within tolerable levels for
salmonids (Figures 49-50). Both water temperaamckdissolved oxygen levels were the
highest at the lower-most site in the pond. Theeupwo sites had the lowest water
temperatures as well as the lowest dissolved oxi@aats in both June and July (Figures 49-50).
Similar dissolved oxygen patterns were observedeanther Pond in summer - fall 2009, with the
highest levels occurring in the upper third of Wegter column and near the outlet (Figure 17).

Juvenile coho populations in Panther Pond went 8@8 coho during peak residency in March
to ~100 fish in June and July (Figures 13 & 28atdBes then dropped off significantly with no
salmonids captured during August — October (FidigeAppendix A). Although salmonids

were not captured from August — October, wateritjudata collected in Panther Pond suggests
juvenile coho could likely find areas within therbwith adequate dissolved oxygen levels,
even in late summer (Appendix C; Figures 49-50wland zero catches were likely a result of
sampling limitations rather than fish not beinggenet within the sampling area. For this study,
traps were set along the pond’s bottom where disgsabxygen levels appeared to be the lowest.

YTFP investigations conducted over the last dedadieate that off-estuary habitats within the
Salt-Hunter valley support native fish populationg|uding salmonids, year-round. We believe
year-round survival in these habitats is possihbke t the high quality ground and surface water
inputs; and because native fish species are adaptahtinuously seek out areas with
sustainable levels of dissolved oxygen. The bhgsparting evidence of year-round residency of
these habitats by juvenile salmonids was colledtethg mark-recapture surveys conducted
during spring 2010. Although YTFP is still analygifyke trap data and PIT tag antenna data
collected during winter — spring 2010; several cahd cutthroat that had a freeze brand and/or
PIT tag applied during the KGR study in summerl}-2@09 were recaptured in Panther Creek
and Salt Creek marsh during spring 2010 (Tablagyres 51-52). Recapture data collected in
spring 2010 highlights the variability in rearingtferns expressed by Klamath Basin coho
populations; and strongly suggests that off-esthahjtats such as Panther Pond, lower Hunter
Creek, lower Spruce Creek, and Salt Creek prowitieally valuable rearing habitat for natal
and non-natal salmonids during the entire yeajusttduring winter-spring.

Twenty-three coho captured in Panther Pond duhadiGR study in summer 2009 were
recently captured during mark-recapture surveyslgoted in Panther Pond during spring 2010
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Table 7. Mark-recapture data for salmonids usiiftg@stuary habitats located on the north side efklamath River 2008-2010.
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Figure 51. Fork length data collected for 15 juleenoho salmon monitored in off-estuary
habitats (Spruce and Panther Creeks) located omdttile side of the Klamath River (Dates along
the X axis are the date of the initial marking dvamd the date of recapture).
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Figure 52. Fork length data collected on four puleecoho salmon monitored in off-estuary
habitats (Spruce and Panther Creeks) located amatttle side of the Klamath River (Dates along
the X axis are the date of the initial marking evileliowed by the two recapture dates).
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(Table 7; Figure 51). Eight coho captured andzedaranded in Panther Pond on 05/26/09 were
recaptured during trap sets in Panther Pond inheaitond in late March (n=5) and in early
April (n=3), 2010 (Table 7; Figure 51). One ofdkdish was initially PIT tagged after being
caught in the upstream migrant trap in PantheriCire&lovember 2008. Eleven coho marked
(freeze band) in Panther Pond on 07/09/09 wergtecad in Panther Pond in late March (n=4)
and in early April (n=7), 2010. Five of these fedlso had PIT tags applied either before or
during the KGR fish study. On 07/14/09, an addaicthree coho captured in Panther Pond
were marked with PIT tags and subsequently recegtior Panther Pond (n=2) and in the
downstream migrant trap (n=1) in late March, 200he other coho marked (freeze band) in
Panther Pond on 08/11/09 was recaptured on 03/19Ranther Pond (Table 7; Figure 51).

Furthermore, several of the coho that held in Rarfond exhibited a 2+ life history trait; not
migrating to the ocean until at least their thipdiisg in fresh water (i.e. brood year 2007 fish
were captured in Panther Pond during the sprirRp@D). The average size of coho recaptured
in Panther Pond or Panther Creek during spring 2049165 mm (range: 151-179 mm). As
documented in the literature, this extremely lasige results in relatively high survival rates to
adult spawners; further indicating the importantthese habitats to Klamath Basin coho. Data
collected from PIT tagged coho during these studiesaled that substantial growth of juvenile
coho occurs in beaver influenced habitats durimgnggsummer (Figure 52).

Another interesting rearing pattern was observed bgho that was captured in the upstream
migrant trap in lower Panther Creek and PIT tagge@3/14/09 (Table 7; Figures 51-52). This
fish was later recaptured in Spruce Creek on 068L8hd a freeze brand was applied for the
KGR study. At some point after the KGR study, to$io moved upstream into Panther Pond
and was recaptured on 03/26/09 (Table 7; Figures2)1 This PIT tagged coho was then
detected moving downstream at the Panther Creekaatarrays on 04/13/10 at 01:50 am.

In addition to coho, nine coastal cutthroat and steelhead marked in Panther Pond in summer
2009 were also recaptured in Panther Pond or indhaigrant trap during spring 2010 (Table
7). Two coastal cutthroat that were marked widefe brands in Salt Creek marsh on 02/05/09
and on 05/27/09, were recaptured in Salt Creekmarkate March — early April 2010. Two of
the cutthroat captured in Panther Pond on 07/1449PIT tags applied. During the time
between capture events, one of the coastal cutthraked in February grew 83 mm in length
by April 2010 and gained an additional 97.9 mgaaypweight (Table 7). The other cutthroat
trout marked in May 2009 in Panther Pond grew 87 imtangth and gained an additional 108.4
mg in body weight by March 2010 (Table 7).

For this and previous studies, water quality waasueed at a single location or at a very limited
number of sites within each sampling area. Mdsioi all, of the pond sites studied (Spruce,
Panther, Salt Creek marsh, Hunter Rd. wetland Aahdr Glen wetland) are influenced and/or
supplied with ground water (i.e. springs) and smealface water inputs that influence dissolved
oxygen conditions to varying degrees. Based oml#te collected in Panther Creek and Salt
Creek marsh during spring 2010, off-estuary habivhthe Klamath River provide high quality
rearing habitat to juvenile coho and other salmeiwidring both winter and summer (Table 7).
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Recommendations

Based on the data collected during this study dheroelated investigations, YTFP recommends
conducting more fish related studies within thepmsed KGR project area; as well as expanding
the studies into other off-estuary tributary hatsitaf the Klamath River. Future efforts should
focus on generating population estimates for saldsorearing during winter, spring, and
summer in Spruce Creek and Panther Creek. IfflEggish population surveys should also be
conducted in other off-estuary tributaries suchVasikell Creek, Richardson Creek, Hoppaw
Creek, Hunter Creek, Salt Creek, and the Southgblofithe estuary (Figure 1). Presence-
absence surveys in High Prairie Creek should bdwaded regularly during summer months to
document coho spawning activities in this prionitgtershed. In addition to these efforts, long-
term operation of outmigrant traps in lower Sak€k and Hunter Creek would greatly improve
our knowledge of natal and non-natal populationaaiyits and seasonal use of target fish species
within the proposed KGR Project area. However dhiéty to fund such long-term fish
monitoring efforts has and remains very difficult.

Most related to the proposed KGR Project would dr@ioued population studies in Spruce
Creek and Panther Pond. YTFP recommends conduwstituessive mark-recapture efforts at
each site in February or March, during peak resigeto improve our understanding of Klamath
coho brood year strength; as well as provide ingmarinformation pertaining to use of coastal
habitats by natal and non-natal coho salmon, m4dthand steelhead. Population estimates
should be repeated in late May and June, wherefislgration slows down, to further assess
summer rearing trends. Continued population studi¢hese areas would help to establish
regional trends in Klamath Basin coho brood yeaansjth; and greatly improve our
understanding of non-natal rearing patterns oaegiin off-estuary tributaries of the Klamath
River. Understanding these trends is directlywaté to the proposed KGR and information
gained would help determine when and how the pregegrk should occur to best minimize
impacts to ESA listed coho salmon and other KlanBatsin salmonid populations.

Although fyke trapping methods used during the K&irRly appear sufficient for sampling
salmonid populations in off-estuary habitats dumvigter-spring (peak residency); these
methods do not appear effective during periods e/dessolved oxygen is limited (summer-fall)
(Figure 13; Appendices A-C). The other methodslegygul included seining in Spruce Creek
and the use of baited minnow traps in Spruce Caeelkin Hunter Rd. and Arbor Glen wetlands.
Employing these alternative methods in late sunm2060 also did not result in the capture of
any salmonids from these areas (Appendix B). Mdiective sampling methods will need to be
developed to enumerate salmonid populations irethabitats during late summer — early fall.
One alternative would be to install additional Pd§ antenna arrays in these habitats and to rely
on recapture data collected at the antennas tssafisk populations during this critical period.

Along with additional fisheries studies, YTFP reaoands conducting more intensive water
quality studies within the proposed KGR projeciaakspecially in Panther Pond and the Hunter
Rd. wetland. Water quality and quantity in botlite#se areas are greatly influenced by ground
water inputs. Future studies should employ theofiseultiple sensors and depth integrated
sampling techniques to allow for a better char&aéion of the range of water quality conditions
occurring in these wetlands over the summer seasba.bridge over Panther Creek is proposed
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for replacement as part of the KGR project; andhiigaway is scheduled to be widened in the
vicinity of the Hunter Rd. wetland. Bridge replagent activities will likely result in the
construction of an expansive network of temporany permanent pilings within Panther Pond.
At this time, short- and long-term impacts to theligy and quantity of ground water and spring
inputs related to this type of construction scemare unknown. As mentioned, year-round
survival of fish in these areas likely dependshamnduality and quantity of ground and surface
water inputs. Therefore, in addition to more esie® water quality studies, YTFP recommends
studies be developed and implemented that will awprour understanding of how the proposed
KGR construction activities, especially bridge seg@ment at Panther Pond, will affect ground
water and spring inputs on short- and longer-temmescales.

Highway widening activities will decrease the sif¢he Hunter Rd. wetland and likely impact
the springs that feed this fragile wetland. Histanformation suggests that Hunter Creek and
this area were once connected to lower Salt Cigdekdley and Fiori 2008). This wetland is
likely a remnant channel segment that has persisteduse of continuous ground water inputs.
This study revealed that juvenile coho alreadythsewetland prior to ocean entry; and that
protection and minimal restoration (i.e. enhandimgoutlet draining to Salt Creek) would
greatly enhance the function of this wetland amtaase the amount of high quality winter-
spring rearing habitat available for non-natal sailids. Therefore, future off-estuary restoration
efforts should include enhancing the outlet ofithmter Rd. wetland to facilitate improved
hydrologic and geomorphic function, and increask &ccess to this valuable wetland. Once
again, more intensive water quality and ground wstiedies should be conducted at this site.

Several priority areas within the proposed KGR @cbprea were not sampled during this study
due to a lack of landowner support. One of thasaret studied included the wetland complex
located between Spruce and Mynot Creeks (Old Myrettands) (Figure 1). These wetlands
drain to lower Hunter Creek, just upstream fromusprCreek and the confluence with the
estuary. As is the case with most off-estuary avett of the Klamath River, this area has been
severely degraded and simplified (Beesley and Ri@d4 and 2008). Lower Hunter and Mynot
Creeks are currently confined by levees that inliibodplain and wetland connectivity and
thereby limit productivity and survival of KlamaBasin salmonids. Restoration focused on
increasing hydrologic connectivity to the Old Myme¢tlands could dramatically increase the
amount of quality rearing habitat available to matal salmonids, especially juvenile coho.

YTFP is currently working with the Yurok Tribe Emgnmental Program (YTEP) and other
pertinent basin stakeholders to develop a pri@ttizestoration plan for the Klamath River
estuary and its associated tributary, wetland,shmaigh habitats. For now YTFP is focusing on
the Coho Ecology Study; as well as conducting dadmng for future restoration in the
Waukell Creek watershed and in Salt Creek in theniy of High Prairie Creek. Given the
importance of the Salt-Hunter valley for KlamathsBacoho populations, YTFP strongly
encourages managers to direct any wetland andigshmitigation that may result from KGR
activities to habitats draining the north sidels# Klamath River estuary. This approach would
more directly address or help mitigate for impdotaquatic resources resulting from the KGR
project. YTFP and YTEP have considerable knowleafghe Klamath River estuary and its
associated off-estuary habitats; therefore Calteamksstate/federal agencies should continue
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working closely with the Yurok Tribe to ensure tleatrent and future land use activities will not
result in excessive harm to ESA listed species,ather Tribal Trust fish and wildlife.
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Appendix A. Mark-recapture population estimatasSpruce Creek, Panther Creek Pond, and Salt
Creek marsh, Lower Klamath River Sub-basin (sumntail 2009).

Population Estimates

Month Coho 95% Trout 95%
Location (sampling Salmon Confidence (Steelhead/ Confidence Gear Comments:
dates) Interval Cutthroat) Interval
two fyke
June (6/10 & 43 67 & 20 50 70 & 31 nets w/
6/17) wings
water released from
JuIngf)O & 0 N/A 0 N/A River seine  upper beaver pond prior
to sampling effort
Spruce szil:ll:r 5 minnow traps (baited_)
Creek August (8/19) 0 N/A 0 N/A . placed on east/west side
minnow
of culvert to hwy 101
traps
all trapping efforts were
September N/A N/A N/A N/A halted due to poor water
quality
all trapping efforts were
October N/A N/A N/A N/A halted due to poor water
quality
two fyke
June (5/26 & nets w/
6/4) 102 149 & 54 123 173 & 73 lead &
wings
two fyke
July (7/9 & nets w/
7/15) 101 137 & 65 40 75&4 lead &
wings
two fyke
No marked coho
Panther August (8/11 24 N/A 34 54 & 13 nets w/ recaptures in second
Pond & 8/19) lead & ;
. sampling effort
wings
two fyke
September nets w/ no salmonids captured
(9/1 & 9/2) 0 N/A 0 N/A lead &  during trapping efforts
wings
two fyke
nets w/ no salmonids captured
October (9/29) 0 NIA 0 NIA lead & during trapping efforts
wings
two fyke
June (5/27 & nets w/
6/18-19) 10 19&1 135 245 & 25 lead &
wings
two fyke
July (7/23 & nets w/
7/31) 5 7&2 53 85&21 lead &
wings
Salt Marsh tr\:\:eotsf)\lilv(f First trapping effort had
August N/A N/A N/A N/A lead & to many mortalities,
: seized trapping
wings
all trapping efforts were
September N/A N/A N/A N/A halted due to poor water
quality
all trapping efforts were
October N/A N/A N/A N/A halted due to poor water

quality




Appendix B. Fish capture data collected in seveffaéstuary habitats of the Klamath River (2009).

Q
% g # of Coho Steelhead Cutthroat Other Species present: Comments:
traps 0+ 1+ 0+ 1+ 0+ 1+
Pacific Lamprey Ammo., Three Spine Stickleback,
S 2 3 13 3 0 1 2 Prickly Sculpin, Speckled Dace, Sucker, Rough Lszy;ezfr:e;ss(%ftwf
S Skin Newt, NW Salamander, Golden Shiner, GreenWin S
Sunfish 9
~ Pacific Lamprey Ammo., Three Spine Stickleback,2 fyke nets (3ft X
%‘ 2 3 13 0 1 0 16 P. Sculpin, S. Dace, Sucker, Rough Skin Newt,  4ft & 2ft X 3ft) w/
« NW Salamander, Green Sunfish wings
®)
Q 4 sets w/ beach
o >
2 %) : : seine & fyke net
8 2 1+ 0 0 0 0 0 0 Three Spine Stickleback, Bullfrodgtale (3ft X 4ft) w/ wings
& block net
4 sets w/ beach
- 14 0 0 0 0 0 0 Three Spine Stickleback, NW Salamander-aquaticseine & fyke net/ 2
~ Rough Skin Newt wings blocker (3ft
X 4ft)
2 baited minnow
()]
S 2+ 0 0 0 O 0 0 Three Spine Stickleback traps/salmon roe
o and 4 sets w/ seine
& block net
© Pacific Lamprey Ammo., Three Spine Stickleback,2 fyke nets (3ft X
% 2 0 61 2 10 0 38 Prickly Sculpin, Speckled Dace, Sucker, Rough  4ft) w/ lead and
Skin Newt, Green Sunfish, amphibian egg masseswings
Three Spine Stickleback, P. Sculpin, S. Dace, 2 fyke nets (3ft X
pre) 2 0 9 0 9 0 22 Sucker, Rough Skin Newt, Pacific Giant 4ft) w/ lead and
Salamander, Unk. Tadpole, Amphibian egg massesings
Three Spine Stickleback, P. Sculpin, S. Dace, 2 fyke nets (3ft X
= 2 0 41 1 1 0 5 Sucker, Rough Skin Newt, N.W. Salamander- 4ft) w/ lead and
aquatic wings
- 0 Pacific Lamprey Ammo., Three Spine Stickleback,?2 fyke nets (3ft X
S S 2 1 40 0 4 0 12 P. Sculpin, S. Dace, Sucker, Rough Skin Newt,  4ft) w/ lead and
a N.W. Salamander.-aquatic, Brown Bullhead wings
X
(@)
b} - Pacific Lamprey Ammo. 3S. Stickleback, P. 2 fyke nets (3ft X
g OEO' 2 1 7 0 2 0 12 Sculpin, S. Dace, Sucker, Rough Skin Newt, N.W.4ft) w/ lead and
: Salamander.-aquatic wings
o Pacific Lamprey Ammo., Three Spine Stickleback,2 fyke nets (3ft X
G:O' 2 0 2 0 0 0 11 P. Sculpin, S. Dace, Sucker, Rough Skin Newt, 4ft) w/ lead and
N.W. Salamander.-aquatic wings
o Three Spine Stickleback, P. Sculpin, S. Dace, 2 fyke nets (3ft X
S 2 0 0 0 0 0 0  Sucker, Rough Skin Newt, N.W. Salamander- 4ft) w/ lead and
aquatic wings
2 fyke nets (3ft X
S 2 0o 0 O 0 0 0  Rough Skin Newt 4ft) w/ lead and
wings
. . 2 fyke nets (3ft X
°’ Three S. Stickleback, P. Sculpin, S. Dace, Sucker
N 1 ) 1 D
> 2 0 0 0 0 0 0 Rough Skin Newt, N.W. Sal.-aquatic 4ft) w/ lead and

wings
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Appendix B. Continued.

Q
% g # of Coho Steelhead Cutthroat Other Species present: Comments:
traps 0+ 1+ 0+ 1+ 0+ 1+
~ Pacific Lamprey Ammo., Three Spine Stickleback,?2 fyke nets
% 2 0 6 1 5 0 12 P. Sculpin, S. Dace, Sucker, Rough Skin Newt,  (3ft X 4ft) w/ lead
Green Sunfish, amphibian egg masses & wings
© Pacific Lamprey Ammo., Three Spine Stickleback,1 fyke net (3ft X
%‘ 1 0 0 0 0 1 12 P. Sculpin, S. Dace, Sucker, N.W. Sal.-aquatic, 4ft) w/ lead &
amphibian egg masses wings
Pacific Lamprey Ammo., Three Spine Stickleback,
% 2 1 0 4 0 3 0 13 P.Sculpin, S.Dace, Sucker, Rough Skin Newt, lef;/l\(;/ ?ee;é?:?f‘t X
cErs o N.W.Sal.-aquatic, amphibian egg masses, Brown Winas
2 Bullhead 9
2 . Pacific Lamprey Ammo., Three Spine Stickleback,?2 fyke nets
8 S 2 0 3 1 6 0 13 P. Sculpin, S. Dace, Sucker, Rough Skin Newt,  (3ft X 4ft) w/ lead
N.W. Salamander-aquatic & wings
- Three Spine Stickleback, Prickly Sculpin, S. Dace,2 fyke nets
g 2 0 2 1 3 0 7  Sucker, Rough Skin Newt, N.W. Salamander- (3ft X 4ft) w/ lead
aquatic & wings
0 Pacific Lamprey Ammo., Three Spine Stickleback,?2 fyke nets
% 2 0 1 1 1 0 4 Prickly Sculpin, Speckled Dace, Sucker, Rough  (3ft X 4ft) w/ lead
Skin Newt, N.W. Salamander.-aquatic & wings
< . )
o 1 0 0 0 0 0 0 Three Spine Stickleback, NW Salamaadeatic Baited minnow trap
z I w/ salmon roe
<
= o . .
§ Q 1 0 0 0 0 0 4 Three Spine Stickleback Baited minnow trap
> = w/ salmon roe
el
12
=9 . ) ) . Baited minnow trap
-
g S 1 0 1 0 0 0 1 Three Spine Stickleback, Prickly iul w/ salmon roe
=}
T
N 1 0 0 0 0 0 0 Three Spine Stickleback, NW Salamander, P. Baited minnow trap
© Lamprey ammo. w/ salmon roe
S o N 2 0 0 0 0 0 0 Three Spine Stickleback, NW Salamander-aquaticBaited minnow trap
05 I Red Legged Frog-tadpole, Green Sunfish w/ salmon roe
s
o . .
€22 8 2 0o 0 0 0 0 0 Three Spine Stickleback Baited minnow trap
~ w/ salmon roe




Appendix C. Water quality data collected at sevigsh monitoring sites located in off-estuary
habitats of the Klamath River during summer 2009.

Specific
. Length of L .
Site/ Datasonde Record Temperature (*C) Conductivity Dissolved PH
(uS/cm) Oxygen (mg/l)

12:00p.m.-

12:00p.m. avg. low high avg low high avg. low high low  high
Spruce-east 101/
40026 06/04-06/08/09 15.11 14.64 15.83 95.0 74.8 4118 1.52 0.00 3.08 6.59 6.82
Spruce-west 101/
38794 06/29-07/06/0¢ 16.87 15.71 18.40 101.6 87.521.11} 0.67 0.00 4.19 6.31 6.48
Spruce-west 101/
38794 08/03-08/07/0¢ 17.67 16.98 18.74 815 76.5 .6920.14 0.00 1.11 6.38 6.43
Spruce-east 101/
40026 08/31-09/04/0¢ 16.03 15.08 16.14 79.9 73.1 2.210 0.06 0.00 1.25 6.58 6.85
Spruce-west 101/
38794 10/16-10/20/08 14.22 13.06 1598 1174 1113216 3.68 2.04 5.47 6.31 6.45
Panther - bridge/
38793 06/04-06/08/0¢ 15.10 14.64 15.83 98.5 74.8 2.718 1.53 0.00 3.08 6.69 6.82
Panther - outlet/
38793 06/29-07/03/0¢ 11.70 11.07 12.09 58.5 574 459553 3.85 6.92 6.04 6.15
Panther - outlet/
38793 08/03-08/07/0¢ 12,95 1256 13.41 61.0 59.9 961342 1.77 4.98 6.10 6.14
Panther-east 101/
38793 08/31-09/04/0¢ 16.24 15.18 18.12 67.1 64.0 .1713.38 1.40 5.99 6.17 6.42
Panther - outlet/
38793 10/09-10/14/09 1153 11.00 12.28 63.9 61.3 .367233 0.32 5.57 6.44 6.59
Panther-bridge/top/
38794 10/09-10/14/0¢ 1197 11.19 13.34 65.2 63.4 567482 2.96 6.97 6.73 6.89
Panther -bridge/bot./
40026 10/09-10/14/0¢  10.98 10.92 11.06 67.5 66.7 .269 055 0.01 1.85 6.48 6.58
Salt-upper marsh/
38794 06/04-06/08/0¢ 11.00 10.32 11.99 69.1 676 .2716.73 5.68 8.63 6.37 6.53
Salt-lower marsh/
38794 07/16-07/21/0§ 1451 14.19 14.2 73.1 718 .5743.00 1.06 394, 6.21 6.32
Salt- mid marsh/
38794 08/18-08/24/0¢ 12,92 12.62 13.39 72.7 70.5 377240 0.00 7.08 6.23 6.37
Salt-upper marsh/
38794 08/31-09/04/0¢ 11.30 11.00 1151 74.3 70.5 .1810.37 0.00 3.43 6.13 6.39
Salt-upper marsh/
38793 10/16-10/21/0¢ 10.90 10.08 11.58 85.6 766 997270 1.09 4.15 5.90 6.06
Salt-lower marsh/
40026 10/16-10/21/0¢ 1196 11.13 12.39 100.8 88.722.8li 0.54 0.01 1.61 6.27 6.38
Hunter Rd. wetland/
40026 06/24-06/29/0¢ 10.83 10.61 11.02 62.9 62.3 .564 556 4.07 6.36 6.91 7.05
Hunter Rd. wetland/
40026 07/16-07/21/0¢ 10.92 10.83 11.00 63.1 62.1 .2664.17 2.33 5.87 6.71 6.82
Hunter Rd. wetland/
40026 08/18-08/24/0¢ 11.24 11.02 1159 66.2 64.1 269051 0.01 2.01 6.77 6.87
Hunter Rd. wetland/
40026 09/08-09/11/0¢ 11.95 11.71 12.24 91.6 81.3 .7970.01 0.01 0.06 6.66 6.71
Hunter Rd. wetland/
38794 10/22-10/26/0¢ 11.13 10.97 11.28 1158 103%¥22.3: 0.00 0.00 0.02 6.27 6.36

74



Appendix C. Continued.

Specific
. Length of L .
Site/ Datasonde Record Temperature (*C) Conductivity Dissolved PH
(uS/cm) Oxygen (mg/l)

12:00p.m.-

12:00p.m. avg. low high avg low high avg. low high low  high
Arborglen-east101/
38794 06/24-06/29/0¢ 14.16 13.98 14.46 80.6 76.7 .8820.00 0.00 0.01 6.09 6.14
Arborglen-west101/
38793 06/24-06/29/0¢  13.07 1235 13.85 928 844 4311 011 000 062 6.26 6.52
Arborglen-west101/
38793 07/16-07/21/0¢ 13.33 13.11 1348 1379 1074517 0.00 0.00 0.00: 6.24 6.51
Arborglen-west101/
38793 08/18-08/24/0¢ 13.03 11.68 14.20 93.0 86.6 1.310 0.08 0.00 1.07 6.27 6.43
Arborglen-west101/
38793 09/08-09/11/0€ 1226 11.32 13.20 127.3 1214344 : 0.03 0.00 0.58 6.42 6.63
Arborglen-west101/
38793 10/22-10/26/0¢  11.43 10.09 1200 1851 122B44.0  0.00 0.00 0.01: 6.20 6.39
Hunter Ck-bridge/
40026 06/29-07/06/0¢  10.91 10.24 12.00 58.7 58.2 260815 485 1028 7.03 7.29
Hunter Ck-bridge/
40026 08/03-08/07/0S 11.15 10.84 11.69 59.4 59.0 959916 7.77 1059 6.97 7.07
Hunter Ck-bridge/
38794 09/08-09/11/0¢ 11.53 10.89 12.27 59.9 594 660770 6.07 8.95 6.41 6.5
Hunter Ck-bridge/
40026 10/22-10/26/0¢  11.14 1045 11.65 61.3 60.7 961533 263 713 651 6.69

Appendix D. Habitat units mapped on 05/12/09 suevey reach located in lower Hunter Creek.

Habitat Type* Unit Length* Wetted Width Maximu
Bottom Middle Top Water Depth
1. Shallow Pool 67 32 36 29 4.1
2. Riffle-low gradient 240 37 46 26 1.7
3. Shallow Pool 148 28 30 36 2.7
4. Shallow Pool 116 45 32 35 4.3
5. Shallow Pool 86 46 28 23 4.0
DN Highway 101 Bridge
6. Shallow Pool 137 35 24 23 3.0
7. Shallow Pool 63 43 40 32 3.0
8. Shallow Pool 132 37 47 40 4.4
9. Shallow Pool 74 30 31 27 2.7
10. Shallow Pool 98 30 39 29 4.3
11. Shallow Pool 108 31 27 31 3.6

*Units are numbered from upstream to downstreath is#he most upstream unit in the reach.
*Measurements taken are in"16f feet

*Riffles developed between pool units 6 & 7, and&01 as summer base flows receded.
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Appendix E. Snorkel inventory data collected suavey reach (387 meter) located in
lower Hunter Creek during summer — fall 2009.

Hunter Creek Snorkel Inventories- Klamath Grades&&roject 2009
Coho and Chinook are considered age 0+ (YOY), Ilsteel and cutthroat ard + (parr).

Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
5/13/09 SS/AA cloudy-2 2 1 54 50
! ! ! : Comments: Dive upstream to downstream-
Unit# | Hab. Type: species | count: discharge high 2 diver/unit
9 | SP(Rb): SH | 2
8 | SPun | SH | 6 |
7 SP SH 17 : 15-1+/ 2-2+ age class
! ! co 1 | Presmolt
B.Lampreyi 2
6 SP SH 8
5 sP SH 9 Bridge unit
4 SP SH 9 unit above bridge
3 SP SH 30 24-1+ | 6-2+ age class
. E co 1
2 | sP i  SH 24 21-1+ / 3-2+ age class
' ' CT ; 2 ;
! ! cCo 1 ! Presmolt
1 . sP SH 1
Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
6/24/09  SS/IAA sunny-3 3 3 54 61
Comments: Dive downstream to upstream 2
Unit# ' Hab. Type: species | count: diver/unit
1 SP SH ! 24 | 4-1+/20-2+ age class
2 | sP SH | 9 | 5-1+/5-2+age class
3 SP SH 15 | 8-1+/7-2+ age class
! ! cCo 1 ! Presmolt
4+ SP SH ! 3 | 3-1+ageclass
E . Cco 1
5 SP SH 14 | 7-1+/7-2+ age class
§ . CT | 1 | age2+
6 SP SH | 21 1 8-1+/13-2+ age class
7 SP SH 23 1 18-1+/5-2+ age class
: co | 1 | yoy
8 SPp SH 6
9 SP SH 20 . 15-1+/5-2+ age class
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Appendix E. Continued.

Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
7/29/09 SS/AA Clear-3 3 3 54 65
Comments: Dive downstream to upstream 2
Unit# | Hab. Type: species | count: diver/ unit
1 | SP(Lb) : SH 0+ 5
! i SH1+ 28
CO 0+ | 1
2 | Riffle - i no dive
3 | SP(Lb) : SH O+ 10
: . SH1+ | 18
' ' CHnk E 2
4 ' SP(RDb) SH 0+ 2
§ . SH1+ | 15
5 | SP(RDb): SH 1+ 7
6 SP SH O+ | 1 | Bridge unit
: SHi+ | 12 |
7 Riffle | i no dive
8 | SP(Lb) : SH 1+ | 10
9 | SP(Lb) : SHO+ : 5
§ . SH1+ | 28
i CO 0+ 1
E L CT2+ | 2
10 | SP(Lb) | SH1+ | 6 |
11 . Riffle : ' no dive
12 | SP(Rb)! SHO+ 3
! . SH1+ 28
Air
Date Diver Weather ~ Water vis. Discharge  Water téinp( temp(F)
8/25/09 SS/AA Clear- 3 3 3 56 66
: : , i Comments: Dive downstream to upstream 1
Unit# : Hab. Type! species count: diver/ unit
1 | SP(Lb) | SHO+ | 10 |
| v SH 1+ 35
CO 0+ 1 !
2 Riffle ! . no dive
3 SP (Lb) SH 0+ 10
! i SH 1+ 5
4 | SP(Rb): SHO+ 8
| | SH1+ 2
5 1 SP(Rb) SH 0+ 1
E i SH1+ 4
6 SP SH 0+ 5 Bridge unit
' SH 1+ 7 :
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Appendix E. Continued.

Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
8/25/09 SS/AA Clear- 3 3 3 56 66
: : : i Comments: Dive downstream to upstream 1
Unit# | Hab. Type! species count: diver/ unit
7 | Riffie ' . no dive
8 SP (Lb) SH 0+ 1
1 SH 1+ 5
9 SP(Lb) | SHO+ 7
| SH1+ 18
¢ CT 2+ 1
10 SP(Lb) | SH1+ 2
11 Riffle | | no dive
12 SP (Rb) ! SH 0+ 3
. SH1+ 18
Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
9/30/09  SS/WM Clear- 3 3 4 56 56
Comments: Dive downstream to upstream 1
Unit# | Hab. Type:  species count: diver/unit
1  SP(Lb) : SH 0+ | 5
E . SH1+ ! 35
§ COO0+ | 1
2 : Riffle ; ' no dive
3 | SP(Lb) i SHO+ ! 1
| . SH1+ | 4 |
4 1 SP(Rb) SH 0+ ! 1
. SH1+ 11
5 SP(Rb) |  SHO+ 1
i SH 1+ 6
CO 0+ 1
6 SP SH 0+ 8 Bridge unit
SH 1+ 14
7 Riffle ! ! no dive
8 SP(Lb) | SHO+ 1
1 SH 1+ 10
9 SP (Lb) ! SH 0+ 12
. SH1+ 6
10 SP (Lb) ! SH 1+ 1
11 Riffle ' no dive
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Appendix E. Continued.

Air
Date Diver Weather Water vis. Discharge  Water téthp( temp(F)
9/30/09 SS/WM Clear- 3 3 4 56 56
i i i i Comments: Dive downstream to upstream 1
Unit# : Hab. Type! species | count: diver/unit
12 | SP(Rb): SHO+ | 18 |
; | SH1+ 10
Weather:  1=Poor Water Visibility:  1=Poor Dischargel=Poor
2=Fair 2=Fair 2=Fair
3=Good 3=Good 3=Good
4=Excellent 4=Excellent 4=Excellent
note:  Weather rating is based on how diver thimkweather is effecting their ability to see fish
Discharge rating is based on how diver thinksflihe effects their ability to see fish
Divers: SS=Scott Silloway-YTFP biologist 1
AA=Andrew Antonetti-YTFP biologist 1
WM=William Mitchell-Jones & Stokes fish biologist
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Appendix F. Listing of the recapture incidents tioe 48 fish tagged in the Mid Klamath
study area and subsequently recaptured at sitbgwite Lower Klamath study area
between May 2007 and May 2008. Table is continugd multiple pages.

Tagging site Date tagged Tag code Ierrgt?]gérr;?m) ir?c?(‘j::r?t Date recap Recap site Rec(z;f)nlsngth
Aikens Cr 10-Sep-07 487770564A 81 1 29-May-08  Pem@r 115
Aikens Cr 10-Sep-07 487770564A 81 2 30-May-08  Pem@r 116
Aikens Cr 17-Sep-07 48762E4358 75 1 07-Dec-07 ddRr 83
Aikens Cr 17-Sep-07 48762E4358 75 2 04-Apr-08  JrdPo 105
Aikens Cr 17-Sep-07 48762E4358 75 3 11-May-08  #dRer 128
Aikens Cr 17-Sep-07 48762E4358 75 4 20-May-08  JdRer 130
Aikens Cr 17-Sep-07 48762E4358 75 5 27-May-08  Whiike 130
Aikens Cr 17-Sep-07 48780F6C32 68 1 10-May-08  ddFor 127
Aikens Cr 17-Sep-07 48780F6C32 68 2 04-Jun-08 ddPo 145
Aikens Cr 05-Dec-07 486A646E05 89 1 16-Jan-08  ddRer 92
Big Bar (KR) 08-Nov-07 486A37282C 82 1 04-Jun-08 Pdnd 141
Big Bar (KR) 05-Dec-07 48767C3F6A 90 1 20-Jun-08 It Ga 131
Big Bar (KR) 11-Dec-07 4877063829 94 1 21-Dec-07 Pdnd Cr 93
Big Bar (KR) 18-Dec-07 486A7A5274 99 1 04-May-08 GHarvey Cr 106
Camp Cr 21-Aug-07 4875204C3C 85 1 16-Apr-08  Jr Fond 125
Camp Cr 21-Aug-07 4875204C3C 85 2 17-Apr-08  Jr Fond 124
Camp Cr 21-Aug-07 4875377620 69 1 22-May-08 Salt Cr 131
Camp Cr 28-Aug-07 470457056D 73 1 02-Apr-08  Waukell 97
Camp Cr 28-Aug-07 470457056D 73 2 03-Apr-08  Waukell 98
China Cr 14-Aug-07 134427450A 68 1 02-Jan-08  JidRoN 92
China Cr 14-Aug-07 134427450A 68 2 10-Jun-08  JrdPon 145
China Cr 14-Aug-07 134427450A 68 3 12-Jun-08 WduRel 145
China Cr 14-Aug-07 134427450A 68 4 13-Jun-08 WduRel 145
China Cr 14-Aug-07 134427450A 68 5 25-Jun-08 WduRel 146
China Cr 27-Aug-07 48757D7671 73 1 30-Mar-08  JrdPGn 118
China Cr 27-Aug-07 48780A712B 65 1 20-May-08 SaltC 105
Dillon Cr 05-Oct-07 486B121919 75 1 29-Apr-08  Wallik¥ 117
Dillon Cr 05-Oct-07 487674454B 85 1 08-May-08 JnB&r 125
Dillon Cr 05-Oct-07 487674454B 85 2 24-May-08  Walllkg 125
Dillon Cr 05-Oct-07 48777D6B0O7 81 1 18-Apr-08  JmECCr 118
Fort Goff Cr 18-Sep-07 4708010373 82 1 10-May-08 It Sa 140
Indepen. Cr 03-Jul-07 133531393A 68 1 25-May-08 Pald Cr 135
Indepen. Cr 03-Jul-07 133531393A 68 2 27-May-08 Pahid Cr 134
Indepen. Cr 03-Jul-07 133531393A 68 3 05-Jun-08 K&HCr 136
Indepen. Cr 10-Jul-07 134659450A 71 1 04-Jun-08 Poird 158
Indepen. Cr 18-Jul-07 133568477A 66 1 21-Apr-08  WdLCr 120
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Tagging

Recap

Recap length

Tagging site Date tagged Tag code length (mm) incident Date recap Recap site (mm)
Indepen. Cr 18-Jul-07 133636144A 77 1 06-May-08 Pahid Cr 126
Indepen. Cr 18-Jul-07 133636144A 77 2 05-Jun-08 Poid 142
Indepen. Cr 12-Sep-07 486A404241 83 1 27-May-08  &teey Cr 130
Indepen. Cr 12-Sep-07 486A687452 73 1 08-May-08 Paird Cr 125
Indepen. Cr 12-Sep-07 486B111A7D 74 1 15-Jun-08 RARCr 139
Indepen. Cr 12-Sep-07 4875192A50 80 1 17-Apr-08 t Gal 110
Indepen. Cr 12-Sep-07 48752E134C 88 1 08-Nov-07 &fe€y Cr 90
Indepen. Cr 12-Sep-07 4875341841 86 1 16-May-08 RalbGr 106
Indepen. Cr 12-Sep-07 487545123D 78 1 18-Apr-08 Podrd Cr 118
Indepen. Cr 12-Sep-07 487545123D 78 2 01-May-08 Podd 118
Indepen. Cr 12-Sep-07 487545123D 78 3 03-Jun-08Podd 138
Indepen. Cr 12-Sep-07 4876751827 78 1 16-May-08 RalbGr 112
Indepen. Cr 12-Sep-07 48770C3752 69 1 26-Dec-07Podd Cr 80
Indepen. Cr 12-Sep-07 48770C3752 69 2 19-Feb-08Podd Cr 78
Indepen. Cr 26-Sep-07 487629780B 73 1 07-Jun-08 KeleGr 114
Indepen. Cr 26-Sep-07 487629780B 73 2 08-Jun-08 Keldr 114
Indepen. Cr 26-Sep-07 487629780B 73 3 16-Jun-08 Kel@r 114
Indepen. Cr 26-Sep-07 487629780B 73 4 24-Jun-08 Kelb@r 114
Indepen. Cr 26-Sep-07 487629780B 73 5 25-Jun-08 KeleGr 114
Indepen. Cr 26-Sep-07 4878062F1F 73 1 09-Jun-08 Kela@r 119
Indepen. Cr 26-Sep-07 4878062F1F 73 2 10-Jun-08 kellaDr 121
Indepen. Cr 26-Sep-07 4878062F1F 73 3 24-Jun-08 Kela@r 121
Indepen. Cr 12-Oct-07 486A2F6511 77 1 16-Jan-08 Podid Cr 88
Indepen. Cr 12-Oct-07 486A2F6511 77 2 16-Apr-08 Pand Cr 127
Indepen. Cr 12-Oct-07 486A2F6511 77 3 17-Apr-08 Pad Cr 125
Indepen. Cr 12-Oct-07 486BOA674E 78 1 11-Jan-08 Poid Cr 83
Indepen. Cr 12-Oct-07 486BOA674E 78 2 24-May-08 Pdnd Cr 139
Indepen. Cr 12-Oct-07 486B12741C 78 1 17-Jan-08 Podd Cr 95
Indepen. Cr 12-Oct-07 486B12741C 78 2 04-Apr-08 Pand 108
Indepen. Cr 12-Oct-07 486B12741C 78 3 06-May-08 Pahd Cr 124
Indepen. Cr 12-Oct-07 486B12741C 78 4 08-May-08 Pahd Cr 122
Indepen. Cr 12-Oct-07 4876335408 74 1 05-May-08 Paird Cr 128
Indepen. Cr 27-Nov-07 4875305F39 77 1 13-Apr-08 Pald Cr 125
Indepen. Cr 27-Nov-07 48762F4B0OA 87 1 21-May-08 Pdnd Cr 143
Indepen. Cr 27-Nov-07 48762F4B0OA 87 2 27-May-08  WaiLCr 143
Indepen. Cr 27-Nov-07 487744063A 72 1 29-Dec-07 Pald Cr 78
Sandy Bar Cr 27-Dec-07 486A694102 102 1 23-May-08 Pahd Cr 141
Sandy Bar Cr 29-Dec-07 4877257834 93 1 07-May-08 uk&tCr 108
Sandy Bar Cr 02-Jan-08 48765C4F79 113 1 20-Apr-08auk#ll Cr 117
Stanshaw Cr 18-Dec-07 486A652E68 102 1 07-May-08 Podd Cr 123
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Recap Recap length

Tagging site Date tagged Tag code Tagging

length (mm)  incident DA€ recap Recap site (mm)
Stanshaw Cr 18-Dec-07 486A652E68 102 2 19-May-08 Podd Cr 122
Stanshaw Cr 18-Dec-07 486A652E68 102 3 24-May-08 uRMKCr 121
Stanshaw Cr 18-Dec-07 4876316C54 100 1 14-Apr-08 Podd Cr 115
Stanshaw Cr 04-Jan-08 48746D1D52 96 1 16-May-08 RalbGr 127
Thomp. Cr 04-Sep-07 4877797862 70 1 21-May-08 Wh@ke 110
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