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The Russian River is a coastal stream located north of the San Francisco
Bay drainage, California, and has a fish fauna derived from the
Sacramento River system. Although the Russian River tule perch
(Hysterocarpus traski pomo) is the only endemic fish in the watershed,
this taxon has received limited study. Historic and recent records indicate
that Russian River tule perch are widespread in the Russian River. Tule
perch were found in 94% of the 156-km-long river mainstem, and the
lower valley reaches of 9 large tributaries. No tule perch were found in 2
large reservoirs located on tributaries, although they occurred in free-
flowing waters prior to the construction of these reservoirs. Dive surveys
in the upper Russian River found tule perch abundance as high as 2,424
fish/km and they comprised 2.9% to 9.5% of the fish observed. In other
mainstem sections, tule perch were approximately 12.5% of the fish
observed. Our life history findings were similar to other studies where
females give birth in May, young double or triple in length the first summer,
and few adults are greater than 1 year of age. We found tule perch use
mostly complex wood debris habitats associated with riparian forest,
and also utilize boulders and widgeon weed for cover when present.

Key words: California, fish, freshwater, Hysterocarpus traski pomo, life history, Russian
River, tule perch, viviparous

INTRODUCTION

TheRussian River isacoastal stream |ocated north of the San Francisco Bay drainage,
Cdlifornia. There are approximately 32 freshwater fish speciesin the Russian River, and
about half of these speciesare natives derived from the Sacramento River fish fauna (Snyder
1908, Pintler and Johnson 1958, Hopkirk 1973, Chaseet al. 2005app [Appendix 1]). Freshwater
obligate species presumably colonized the Russian River during periods of hydrologic
connection between the Russian River and the Sacramento River basin. Moyle (2002)
presented two scenarios describing likely routes for transfer of freshwater species to the
Russian River Basin. First, aseriesof volcanic eventsand landslidesrerouted Cold Creek,
atributary to Clear Lake, into the upper Russian River. Clear Lakeisconnected to the more
inland Sacramento River viaCache Creek, although high gradient sectionsnow restrict fish
passage to the lake. The second route was through stream capture between the Petaluma
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River and Copeland Creek, connecting San Pablo Bay with the lower Russian River. The
subsequent i solation of basinsfrom the Sacramento River resulted inahigh level of speciation
and endemism in Clear Lake and a single endemic subspecies in the Russian River, the
Russian River tule perch (Hysterocarpus traski pomo) (Hopkirk 1973, Baltz and Moyle
1981).

The tule perch (H. traski) is the only freshwater member of the surfperch family
(Embiotocidae). Three subspeciesarerecognizedin 3 central Californiadrainages, including
Clear Lakebasin (H. t. lagunae), the Sacramento-San Joaguin drainage system (H. t. traski);
and the Russian River basin (H. t. pomo) (Hopkirk 1973, Baltz and Moyle 1981). Thisspecies
isunique in that it is the only viviparous freshwater fish native to California (Baltz and
Moyle 1981). Tule perch inhabit lowland waterways with complex submerged cover and
prefer water temperatures below 22° C (Moyle 2002). Although this speciesisafreshwater
resident, it can tolerate salinities approaching pure seawater (Moyle 2002). The lifespan of
Russian River tule perchisshort with few living longer than 2 years, while other subspecies
may liveaslong as8 years (Baltz and Moyle 1982, Moyle 2002). Russian River tuleperch are
sexually mature the first year of life, and females give birth in spring to relatively large
numbers of young compared to other subspecies (Baltz and Moyle 1982).

Although not formally protected by government regul ations, the Russian River tule
perch is a California Department of Fish and Game (CDFG) Species of Special Concern
(Moyleet a. 1995). Reasonsfor this designation include limited distribution, short lifespan,
and low abundance. M anagement recommendations include conducting thorough surveys
to determine the status and range of thistaxon in the river drainage.

Accurate descriptions of the historic and current trendsin abundance and distribution
are fundamental components of species management. The objectives of our study of the
Russian River tule perch were to compare historic and recent distribution patterns and
relative abundances, provide additional life history information, and describe habitat use
patternsin the Russian River and its tributaries.

STUDY AREA

The Russian River watershed drains an areaof 3,846 km?in Mendocino and Sonoma
counties, and entersthe Pacific Ocean 112 km north of San Francisco, California(Figure 1).
Thewatershed consists of aseries of narrow valleys surrounded by 2 mountain ranges: the
Mendocino Highlands to the west and the Mayacama Mountains to the east. The tidally-
influenced Russian River estuary extends upstream from the ocean 11 river kilometers (rkm)
to the Duncans Mills area. The headwater East and West Forks of theriver are located near
Ukiah at 156 rkm. Substantial areas of the Russian River and many of the tributaries have
been altered through historic and recent activitiesincluding agriculture, urban devel opment,
construction of dams, channelization for flood control, gravel mining, and timber harvest
(Chocholak 1992app). Although thisriver has been modified, a patchy to near contiguous
riparian forest coversthe riverbanks.

The natural hydrograph of the Russian River that once included extremes in both
high winter and low summer flows (including periods where some sections of theriver were
likely intermittent) has been modified. The historic summer flow inthe Russian River was
probably 0.6 to 0.9 m¥sand now isaminimum of 3.5t05.2 m%s(National Marine Fisheries
Service 2008app). In 1908, Edl River water wasdiverted into the headwaters of the East Fork
Russian River. Later termed the Potter Valley Project, this diversion began year-round
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Figure 1. Location of the Russian River watershed and focused study areas. Dry Creek confluence,
at 50rkm upstream of the Pacific Ocean, defines the upper and lower Russian River reaches. Dive
surveyswere conducted in 4 subreaches of the upper river. Boat electrofishing was conducted in and
around the Wohler Pool, as shown on the inset. Beach seining was conducted in the estuary from the
Pacific Ocean to near Duncans Mills.
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operation in 1922. Two large reservoirs are located on tributaries of the Russian River and
were constructed mainly for flood control and water supply (Figure 1). Coyote Valley Dam,
forming Lake Mendocino, was constructed in 1959 on thelower East Fork 158 rkm upstream
of the ocean. Dry Creek isthe second largest tributary to the Russian River and islocated
at 50 rkm from the ocean. Warm Springs Dam (L ake Sonoma) was constructed in 1982 on
upper Dry Creek 22 rkm upstream of its confluence with the Russian River. Although the
entire mainstem Russian River isawarm water system and summer temperatures commonly
exceed 20 C (Resource Management Associates 2007app, Cook 2003app), below the two
reservoirs summer hypolimnetic water releases can be 6 to 11 C cooler than the Russian
River downstream (Winzler and Kelly 1978, Prolystsand Beak Consulting 1984 [ascitedin
Entrix 2004app]). Despite the existence of the two reservoirs, most winter flow inthe Russian
River watershed is unimpeded and high flood events are common. The largest effect on
river flows has been the augmentation of summer base flows.

The Sonoma County Water Agency operatesthe seasonal Mirabel Dam, awater- and
air-filled rubber bladder, that when inflated createsa’5.1-rkm-long reservoir on the Russian
River mainstem termed theWohler Pool (Figure 1). The damisapproximately 4.0 m high and
contains 2 Denil-style fishwaysto facilitate fish passage. Thedamistypically inflated from
mid-spring through late-fall annually. During periods of non-operation, the damis deflated
and lies flush with the streambed.

METHODS
Document Review

We conducted searchesfor historic and recent fisheriesdocuments at the Smithsonian
National Museum of Natural History, California Academy of Sciences archives in San
Francisco (CAS), Sonoma State University vertebrate collection, University of Californiaat
Davis Museum of Wildlife and Fish Biology, CDFG regional headquartersin Yountville,
CaliforniaNatural Diversity Database managed by CDFG, and the Sonoma County Water
Agency archives. Sourcesincluded voucher specimens, CDFG memoranda, environmental
reports, and field notes. We also interviewed local biologists.

The most quantitative historic data came from a chemical control program of non-
game fish in the Russian River and tributaries implemented by CDFG during the 1950s
through the early 1960s. The purpose of this program was to enhance the steelhead
(Oncor hynchus mykiss) sport fishery by eradicating “rough” fish (Johnson 1957app, Pintler
and Johnson 1958, Hansen 1965app). Rough fish were non-game speciesthat were thought
to prey on or competefor food resources with steelhead. This control program documented
many accounts of tule perch in the Russian River basin during pre-chemical treatment
through post-treatment monitoring.

Focused Field Studies

In addition to literature searches described above, the authors and other Sonoma
County Water Agency biologists collected extensive fish data in the Russian River basin
beginning in 1999 as part of afisheries enhancement program implemented by the Sonoma
County Water Agency. These data were collected using several sampling techniques
including downstream migrant traps, backpack and boat electrofishing, beach seining,
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underwater visual encounter (dive) surveys, and underwater cameramonitoring. Through
these studies we collected quantitative information on native and non-native speciesin the
Russian River. For this study we used the Dry Creek confluence as the division between
the upper and lower Russian River. Details of the methods used in these studies are
summarized below.

Fish Distribution in the Upper Russian River

We conducted standardized dive surveys to quantify the relative abundance of fish
in the upper mainstem of the Russian River. The study areaextended 106 km along theriver
from the confluence with Dry Creek (50 rkm) near Heal dsburg to the East and West Forks
(156 rkm) of the Russian River near Ukiah. Theriver was divided into 4 subreaches based
on gradient and surrounding topography, including Ukiah Valley, Canyon, Alexander Valley,
and Healdsburg (Figure 1). A total of 37 randomly selected river ssgmentswith alength of
0.5 rkm each were sampled, totaling approximately 17.5% of the upper Russian River reach
(Cook 2003app). Surveyswere conducted from July 31 to September 19, 2002, at atime of
year when flows were relatively low and temperatures were highest. Three divers would
swim upstream in designated lanes and record fish observed. Habitat characteristics were
recorded and photographs taken at all survey sites. In addition, we conducted ad hoc dive
surveysin thelower Russian River to characterize the fish composition.

Fish Distribution in a Seasonally Impounded River

We conducted boat electrofishing surveys to determine the relative abundance of
fish inhabiting free-flowing and summer impounded sections of the Russian River (Chase
et al. 2005app). We sampled the entire 5.1-km-long Wohler Pool, which isformed a ong the
Russian River when the Mirabel Dam isinflated, and river sections above and below the
reservoir (Figure 1). We collected fish with a5-m-long el ectrofishing boat. Electrofishing
was conducted at night during August from 1999 through 2004 and 2006. Captured fish
were measured to fork length and then released. Fish abundance was measured in each
section as catch-per-unit-effort (CPUE). We defined CPUE for this study asthe number of
fish captured per timethat the el ectrofishing unit wasin operation. In addition, we conducted
backpack electrofishing sampling in several tributaries.

Downstream Migrant Fish Traps

We operated rotary screw trapsimmediately below Mirabel Dam from 2000 to 2008 to
capture downstream moving fish. Although the traps were sited to capture migrating
salmonids, tule perch were also encountered. Depending on river flowsin a given year,
screw trap operation beganin March or April and continued through June or early July with
daily monitoring (Chase et al. 2005app). Captured fish wereidentified to species, measured,
and released. In addition, we operated a downstream migrant fyke trap during spring 2009
located in freshwater near the upper Russian River estuary and Duncans Mills. Fyketrap
monitoring and fish processing were the same as the above-mentioned rotary screw trap.
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Beach Seining

We conducted beach seine surveys at 8 stations in the Russian River estuary from
the river mouth at the Pacific Ocean to Duncans Mills at rkm 9.5 (Cook 2006app, D. Cook
unpublished data). We sampled from May to September once or twice per month from 2003
t02009. A 50-m by 3.5-m seine, with 1-cm-mesh, was deployed with aboat and then hauled
onto thebeach. Fish whereidentified to species, measured, and rel eased. Water temperature
and salinity data were also collected at 0.5 m intervals in the water column during each
seining survey.

RESULTS
Distribution

We located atotal of 172 site records of Russian River tule perch consisting of 62
historic recordsdating from 1897 to 1990, and 110 recent recordsfrom 1991 to 2009 (Figure
2, Figure 3). Therewere also 167 historic and 150 recent site recordswheretule perch were
not detected. Based on these records, tule perch occur throughout 94% of the Russian
River mainstem. There is a near contiguous record of tule perch from the Russian River
estuary at theWillow Creek confluence (4 rkm) to Ukiah located upstream at 150 rkm. There
are preserved tule perch specimensfrom 1972 collected at the Willow Creek mouth (Kramer
and Moskowitz 1972app) and we captured tule perch at this site by beach seine annually
from 2004 to 2009. We detected afew tule perch further downstream during beach seining
surveys, however, we believe these detections are from fish swept downstream during late-
spring flooding or, possibly, they were juvenile shiner surfperch (Cymatogaster aggregata)
that were mistakenly identified astule perch.

We found records of tule perchin 9 tributariesto the Russian River (Figure 2, Figure
3). Tule perch appear to berestricted to low gradient valley reaches of larger creekswithin
about 20 rkm of the confluence with the Russian River. We found no occurrence of tule
perchinfoothill or headwater reaches of creeks. The distribution of tule perchintributaries
appearsto be similar for both historic and recent records (Figure 2, Figure 3). In the upper
watershed tule perch occur in the lower reaches of both the East and West Forks of the
Russian River, although there are only historic records for the East Fork.

Although the lower reaches of Dry Creek were historically intermittent during the
summer, suggesting marginal habitat conditions, there are historic accounts of tule perch
from thistributary. Based on visual observationsin 1952, Pintler and Johnson (1958) stated
that “tule perch were well distributed in small numbers’ along Dry Creek, but no exact
location of sample siteswere given. Specimensfrom Dry Creek consist of collectionsat the
pre-Warm Springs dam site from 1958 (CA S 1958app), and several collections apparently
from further downstream (Arnold 1965app, Anderson and Burdick 1967app, Arnold 1967app,
Arnold 1969app, Arnold 1971app, Reyes 1983app).

The current distribution of tule perch in Dry Creek appears to be restricted to the
lower reach of the creek (Figure 3). Several recent boat electrofishing surveys of Lake
Sonomalocated no tule perch (Cox 1992aapp, Cox 2007app). Recent Dry Creek fish surveys
conducted between Warm Springs Dam and the Russian River confluence found tule perch
inthelower reach of Dry Creek from theriver confluence upstream 3.3 rkm (Cox 1992bapp,
Cox et a. 1994app, Northen 1996app, D. Manning unpublished data).
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Figure 2. Historic distribution of Russian River tule perch based on records from 1897 to 1990.
Reference material s used to prepare thisfigure are Hopkirk (1973), Pintler and Johnson (1958), and
Appendix | documents. Recordswithin the footprint of Lake Sonomaand L ake Mendocino are prior
to reservoir construction.
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Figure 3. Recent distribution of Russian River tule perch based on records from 1991 to 2009.
Reference materials used to prepare this figure are the author’s data, and Appendix | documents.
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There are 3 historic records of tule perch in the lower East Fork prior to the
construction of Coyote Valley Dam and Lake Mendocino in 1959 (Figure 2). One museum
record (CAS 1957app), which predates the dam construction, is located in the current
footprint of Lake Mendocino. Two other historic records of tule perch from 1953 (Johnson
1954capp) are located afew rkm upstream of the current lake footprint. Also, Pintler and
Johnson (1958) noted that tule perch in the East Fork “ bel ow the lower end of Potter Valley”
were “fairly abundant everywhere.” We detected no tule perch during boat electrofishing
surveys in Lake Mendocino in 2005 and 2007. During spring 2009, we conducted dive
surveysat 2 sitesin thevicinity of the historic Johnson (1954capp) and Pintler and Johnson
(1958) tule perch occurrences mentioned above and observed no tule perch (Figure 3).

Fish Abundance Patterns

We detected tule perch in al 4 subreaches of the upper Russian River during dive
surveys conducted in 2002 (Figure 4). Tule perch were detected in 92% of our 37 sample
sites. The highest abundance at a sample site was in Alexander Valley subreach at 2,424
fish/km (Figure 4), although the Canyon subreach had the highest average abundance at
514.7 fish/km. The composition of tule perch in the upper Russian River ranged from 2.9%
t09.5% of all fish observed (Table 1).
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Table 1. Fish composition of the upper Russian River based on percentage of all fish observed
during visual encounter dive surveys conducted during summer 2002 at 37 sample sites. See Figure
1 for location of subreaches.

Fish Composition (%)

River Subreach Tule perch Other Natives' Non-native”
Healdsburg | 87.2 0T
Alexander Valley 6.0 933 0.7
Canyon 9.5 90.0 0.5
Ukiah Valley 29 96.9 0.2

"Other native fish include: lamprey (Lampetra sp.). steelhead, Sacramento sucker, threespine
stickleback (Gasterosteus aculeatus), sculpin (Cotfus sp.), Califomia roach (Lavinia
symmetricus), Sacramento pikeminnow (Prychocheilus grandis), and hardhead.

“Non-native fish include: smallmouth bass, green sunfish (Lepomis cyanellus). and common carp
(Cyprinus carpio).

Russian River subreaches
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Our fish abundance studies using boat el ectrofishing in the Wohler Pool allowed us
to evaluate the fish community (Table 2). During 5 years of sampling, tule perch comprised
12.6 percent of thealmost 13,000 fish captured during the study. Also, tule perch composition
was similar above and bel ow the Wohler Pool at 13.1%, and 10.2%, respectively. The only
fish in the Wohler Pool consistently captured in higher numbers compared to tule perch
were non-native smallmouth bass (Micropter us dolomuieu) and native Sacramento sucker
(Catostomus occidentalis). Native hardhead (Mylopharodon conocephal us) were captured
in numbers similar to tule perch.

Table 2. Fish composition of the Wohler Pool area, Russian River based on percentage of al fish
captures from boat electrofishing surveys conducted during August 2000 to 2004. See Figure 1 for
location of survey sections.

Fish Composition (%)

Location Tule perch Other Natives' Non-native’
Below Mirabel Dam 10.2 67.3 22.5
Wohler Pool 12.6 48.3 39.2
Above Wohler Pool 13.1 41.3 45.6

'Other native fish include: steelhead, Sacramento sucker, threespine stickleback, sculpin,
California roach, hitch (Lavinia exilicauda), Sacramento blackfish (Orthodon microlepidotus).
Sacramento pikeminnow, and hardhead.

"Non-native fish include: American shad (4losa sapidissima), smallmouth bass, largemouth bass,
bluegill, green sunfish, redear sunfish (Lepomis microlophits), crappie (Pomoxis sp.). common
carp, black bullhead (fetalurus melas), and white catfish (Jetalurus catus).

Age Structure

Our studiesin the Russian River indicate that tule perch give birth in spring, fry grow
rapidly, and adults greater than 1 year of age arerare. Therotary screw trap below Mirabel
Dam captured adultsfrom March 13to July 1, during 2000 - 2008. Young of theyear detections
beganin early May, suggesting that females give birth starting in May. Our fyketrap on the
Russian River near Duncans Mills detected adult and recently born tule perch during
spring (Figure 5). Most adults were captured from May 13 to May 28, 2009, and of these
adults 62.1% were gravid femal es. Young of the year detectionsbegan on May 22, 2009. The
average fork length of adultswas 109.0 mm (sd = 11.2, n=58) and young of the year were
35.0mm (sd=3.5,n=26).

Our dataindicate that young of the year tule perch double or triplein size the first
year. Average fork length of young of the year tule perch caught at the Mirabel Dam rotary
screw trap in May was 30.0 mm (sd = 4.3, n=27) and then 44.9mm (sd= 9.3, n=38) in June.
The mean fork length of young of the year tule perch near Duncans Millswas 31.7 mm (sd
=4.5, n=26) in May and morethan doublethissize by August at 83.5mm (sd=7.8,n=78;
Figure 6). The average summer growth rates of young tule perch between May 22 and
August 28, 2007, was 0.55 mm/day. During 2008, growth rates were 0.35 mm/day between
June 23 and August 26.
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Figure 5. Fork lengths of Russian River tule perch captured by fyke trap, Russian River at 10.5
rkm, 2009. Captures included 58 adults and 26 young of the year based on size comparisons. Open
circlesareyoung of the year tule perch, open squares are adults, and solid squares are gravid femal es.

Based on length-frequency data, we found 3 age classes of tule perch present in the
Wohler Pool (Figure 7). Most tule perch were young of the year (83.0%) followed by age 1+
(16.6%), and only afew age 2+ (0.4%) fish were detected. In contrast, tule perch sampled
during beach seining in the Russian River near Duncans Mills were entirely young of the
year, except one adult captured during June (Figure 6).
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Figure 7. Length frequency histogram for tule perch in the Wohler Pool, Russian River. Fish were
collected by boat electrofishing annually during August from 1999 to 2004 and 2006 (Chase et al.
2005app; Chase unpublished data). Fish capturesincluded 1,435 (age 0), 286 (age 1), and 7 (age 2).

Habitat Use

Our standardized dive surveys for tule perch in the upper Russian River, coupled
with dive observations at over 30 sites in the lower river, provided an opportunity to
describe habitat where we observed tule perch. Tule perch were most often observed in
small schools swimming in mid-water close to shore with an abundance of cover. Water
velocities were usually slow with depths commonly 1 to 2 m. If approached slowly by a
diver, tule perch would usually appear unaffected by our presence or slowly swimto nearby
cover. Occasionally tule perch would appear curious about diversand approach within 1 m.
Invalley areasof the upper river, tule perch were typically found within 1 to 3 m of shoreline
with overhanging riparian vegetation using dense submerged logs and branches as cover.
We rarely encountered tule perch in the center of the river in open water. In the Canyon
subreach, where water velocities are higher and riparian vegetative cover is limited, tule
perch were often observed among boul ders using slower-moving waters formed by eddies
around large rocks.

Tule perchinthelower Russian River also used riparian areas as observed in valley
reaches in the upper river. The downstream end of the river is broad and sluggish and we
observed tule perch using widgeon weed (Ruppia maritima) on gravel shoals. Thisaquatic
plant grows in large clumps in depths about 1 m in slow moving water and is tolerant of
brackish water. Widgeon weed may be rearing habitat for tule perch. At our Duncans Mills
seining site nearly all tule perch were young fish located in widgeon weed (Figure 6). In
addition, thissiteislocated downstream from our Duncans Millsfyketrap wherewe captured
many pregnant females (Figure5).
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The confluence of Willow Creek with the Russian River is situated in the brackish
estuary and it represents the downstream extent of tule perch distribution in the basin. The
mouth of Willow Creek consists of asmall mudflat and a<0.1 hastand of tules (Scirpussp.)
along the shoreline. Widgeon weed is also present in slightly deeper water. Although tule
perch occur exclusively infresh water (Moyle 2002), salinity levelsat Willow Creek mouth
range from slightly brackish at the surface (0.2 ppt) to near full-strength seawater at the
bottom (30.2 ppt). Estuarine species commonly seined along with tule perch at this site
included shiner surfperch, topsmelt (Atherinops affinis), and staghorn scul pin (Leptocottus
armatus). Tule perch are likely using freshwater microhabitats at this site as evidenced by
the presence of freshwater-dependent species, including Sacramento sucker (Catostomus
occidentalis), bluegill (Lepomis macrochirus) and largemouth bass (Micropterus
salmoides).

DISCUSSION
Resilience to Wide-Spread Poisoning

Although the chemical treatment (poisoning) program in the Russian River watershed
conducted ahalf century ago would be unlikely to occur today, this program did provide an
opportunity to understand the response of the Russian River tule perch to a catastrophic
event. The poisoning program killed an estimated 86.2 metric tons of fish in 460 km of
streams, which represents approximately one-half of the entirelength of perennial streams
in the Russian River basin (Pintler and Johnson 1958). The effects of the poisoning were
likely much more extensive than reported because “many times the estimated amount” of
rotenone was applied in stream reachesto ensurelocalized fish kills. This plume of poison
likely impacted fish farther downstream than anticipated. For example, the Russian River
mainstem wastreated and, because of higher river flowsfromrainfal, fish killswere observed
asfar as54 rkm downstream at the mouth (Pintler and Johnson 1958). Rotenoneisapparently
very lethal to tule perch. Pintler and Johnson (1958) indicated that tule perch were second
only to steelhead in sensitivity to rotenone. Surprisingly, tule perch were found in most
areas only 1 to 2 years after poisoning and in some areas tule perch actually showed
increases in post-treatment numbers (Elwell 1957app). Baltz and Moyle (1982) indicated
that Russian River tule perch are specifically adapted to living in an unpredictable
environment in which natural disasters(e.g., floods and droughts) occur annually. Coupled
with our data indicating that tule perch are widespread, we find it encouraging that this
locally endemic fish, although sensitive to toxins, has the resilience as a population to
recover quickly from an acute catastrophic event.

Abundance and Distribution

Abundance of tule perch in the Russian River has been reported to be low. Hopkirk
and Northen (1980app) indicated that Russian River tule perch were not common in the
Russian River system and tule perch only represented 0.9% of their total catch. Phelps
(1989app) indicated that tule perch were abundant only between Cloverdale and Hopland
(i.e., Canyon subreach). However, their sampling method waslimited to beach seining that
may be ineffective in areas with large amounts of wood and boulder substrate, which
appear to be important habitat elements for tule perch. Our dive surveys indicated that
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visual observation is effective in detecting tule perch in the structurally complex habitats
that tule perch prefer.

Moyleet al. (1995) indicated that Russian River tule perch appear to be less abundant
than previously found during the early 1970s and were uncommon compared to other
native and introduced fish in the river. More recent studies indicate that the tule perch is
widespread in the Russian River basin. The current range of tule perch includes 94% of the
mainstem Russian River from the estuary to upper Ukiah Valley and there are recent records
from the West Fork of the Russian River aswell as 7 other tributaries. Species composition
of tule perch was as high as 9.5% in the Canyon subreach (Table 1). In the Wohler Pool
study area, tule perch were the third most abundant species (12.6 % of the fish observed).
However, we found no occurrences of tule perch in Lake Sonoma or Lake Mendocino,
although they occurred in free-flowing waters there prior to the construction of these
reservoirs. Tule perch also appear to be absent immediately downstream of Warm Springs
and Coyote Valley dams. This is perhaps a result of the summer time release of cool
hypolimnetic water from both reservoirs.

Although we did not seek to evaluate tule perch statusin light of the Russian River’s
regulated water system, it is possible that current water supply, and to alesser extent flood
control, operations have benefited the popul ation by moderating natural stochastic events.
Water rel eases from the two dams have stabilized summer base flowsin the Russian River
by increasing flows several timesabovethe historic natural flow (National Marine Fisheries
Service 2008app). Thishaseliminated intermittent river conditionsin all but thedriest years.
Although flows have been controlled to a degree, the Russian River hasthe most variation
in seasonal flows compared to other drainages occupied by tule perch (Baltz and Moyle
1982).

ACKNOWLEDGMENTS

We thank S. White, J. Smith, R. Benkert, and M. Shugars for assisting with field
studies. G Horton offered hel pful comments on the manuscript. B. Cox, M. Fawcett, and K.
Gafney provided recent and historic observations of habitat. J. Wilson prepared figure
graphics. We are indebted to those biologists who had the insight to document the
occurrence of tule perch during fish studies that targeted other species. Our fish studies
were conducted under the auspices of appropriate state and federal permits.

LITERATURECITED

Baltz, D. M., and P. B. Moyle. 1981. Morphometric analysis of tule perch (Hysterocarpus
traski) population in threeisolated drainages. Copeia 1981:305-311.

Baltz, D. M., and P. B. Moyle. 1982. Life history characteristics of tule perch (Hysterocarpus
traski) populations in contrasting environments. Environmental Biology of Fishes
7:229-242.

Hopkirk, J. D. 1973. Endemism in fishes of the Clear Lake Region of Central California.
University of CaliforniaPublicationsin Zoology 96:1-160.

Moyle, P.B., R. M. Yoshiyama, J. E. Williams, and E. D. Wikramanayake. 1995. Fish species
of special concern in California, second edition. California Department of Fish and
Game, Inland Fisheries Division. Rancho Cordova.



160 CALIFORNIAFISHAND GAME

Moyle, P. B. 2002. Inland fishes of California, revised and expanded. University of California
Press, Berkeley.

Pintler, H. E., and W. C. Johnson. 1958. Chemical control of rough fishin the Russian River
drainage, Cdifornia. CaliforniaFish and Game 44:91-117.

Snyder, J. O. 1908. The fishes of the coastal streams of Oregon and Northern California.
Bulletin of the Bureau of FisheriesXXV11:153-189.

APPENDIX I: HISTORICALAND RECENT UNPUBLUSHED DOCUMENTS

Anderson and Burdick. 1967. Sonoma State University, Biology Department, Fish Collection.
Mark West Creek, Sonoma County, August 19, 1967.

Anonymous. 1965. Maacama Creek, TON R8W S19. California Department of Fish and
Game. Located at Yountville (CA): CaliforniaDepartment of Fish and Game.

Arnold, J. 1965. Sonoma State University, Biology Department, Fish Collection. Dry Creek,
Sonoma County, June 29, 1965.

Arnold, J. 1967. Sonoma State University, Biology Department, Fish Collection. Dry Creek,
Sonoma County, July 25, 1967.

Arnold, J. 1969. Sonoma State University, Biology Department, Fish Collection. Dry Creek,
SantaRosa, September, 1969.

Arnold, J. 1971. Sonoma State University, Biology Department, Fish Collection. Dry Creek,
Sonoma County, September 15, 1971.

Baracco, A. 1975. Fish population estimates, Foresythe Creek, Russian River drainage,
Mendocino County. CaliforniaDepartment of Fish and Game. Typed field notes, dated
September 24, 1975. Located at Yountville (CA): California Department of Fish and
Game

CaliforniaAcademy of Sciences. 1922. Ichthyology Collection. Voucher specimen #12707,
Leonard Lake, June 22, 1922. San Francisco, CA.

CaliforniaAcademy of Sciences. 1953. |chthyol ogy Collection. Voucher specimens#22783
and #22784, near Ukiah, November 2, 1953. San Francisco, CA.

CaliforniaAcademy of Sciences. 1954. Ichthyology Collection. Voucher specimen #21011,
Healdsburg vicinity, October 11, 1954. San Francisco, CA.

CaliforniaAcademy of Sciences. 1955. Ichthyology Collection. Voucher specimen #21092
and 21093, Maacama Creek, August 2, 1955. San Francisco, CA.

CaliforniaAcademy of Sciences. 1957. Ichthyology Collection. Voucher specimen #23359,
East Fork Russian River, July 11, 1957. San Francisco, CA.

CaliforniaAcademy of Sciences. 1958. Ichthyology Collection. Voucher specimen #22786,
Dry Creek, September 15, 1958. San Francisco, CA.

CaliforniaAcademy of Sciences. 1967. Ichthyology Collection. Voucher specimen #212518,
Russian River near Healdsburg, October 14, 1967.

CaliforniaAcademy of Sciences. 1979. Ichthyology Collection. Voucher specimen #59325,
Russian River at Hopland, October 28, 1979.

CaliforniaAcademy of Sciences. Undated. I chthyology Collection. Voucher specimen SU
#37744, Russian River Ukiah. San Francisco, CA.

California Natural Diversity Database (California Department of Fish and Game). 20009.
Rarefind database. L ocated at Sacramento (CA): California Department of Fish and
Game



RUSSIAN RIVER TULE PERCH 161

Chasg, S., D. Manning, and S. White. 2005. Sonoma County Water Agency’s Mirabel Rubber
Dam/Wohler pool fish sampling program: year 5 results 2004. Sonoma County Water
Agency. SantaRosa, CA. Available at: www.scwa.ca.gov.

Chocholak, D. 1992. Early conditions and history of the upper Russian River. Mendocino
County Water Agency, dated June 15, 1992. Available at Santa Rosa (CA): Sonoma
County Water Agency.

Cook, D. 2003. Upper Russian River steelhead distribution study. Sonoma County Water
Agency. SantaRosa, CA. Available at: www.scwa.ca.gov.

Cook, D. 2004. Russian River estuary flow-related habitat project, survey methods report
2003. Sonoma County Water Agency. SantaRosa, CA. Availableat: www.scwa.ca.gov.

Cook, D. 2005. Russian River estuary fish and macro-invertebrate studies 2004. Sonoma
County Water Agency. Santa Rosa, CA. Available at: www.scwa.ca.gov.

Cook, D. 2006. Russian River estuary fish and macro-invertebrate studies, 2005. Sonoma
County Water Agency. Santa Rosa, CA. Available at: www.scwa.ca.gov.

Cook, D., and D. Manning. 2002. Data Report 1999-2001: Russian River steelhead and coho
salmon monitoring program pilot study. Technical report. Sonoma County Water
Agency. SantaRosa, CA. Available at: www.scwa.ca.gov.

Cox, B. 1984. Russian River fish population survey. Memorandum to file, October 15, 1984.
State of California, Department of Fish and Game. Located at Yountville (CA): Cdifornia
Department of Fish and Game.

Cox, B. 1991. Green Valley Creek, SonomaCounty. Memorandum tofile, dated October 17,
1991. State of California, Department of Fish and Game. L ocated at Yountville (CA):
CaliforniaDepartment of Fish and Game.

Cox, B. 1992a. L ake Sonoma, Sonoma County. Technical field notes. Located at Yountville
(CA): CdiforniaDepartment of Fish and Game.

Cox, B. 1992h. Dry Creek electro-fishing survey, SonomaCounty, memorandumtofile, dated
January 15, 1992. State of California, Department of Fish and Game. Located at Yountville
(CA): CdiforniaDepartment of Fish and Game.

Cox, B. 2007. Lake Sonoma, Sonoma County, Memorandum tofile, dated June 8, 2007. State
of California, Department of Fish and Game. Located at Yountville (CA): California
Department of Fish and Game.

Cox, B., P. Steiner, and B. Robertson. 1994. Dry Creek fisheries survey. Technical report.
State of Cdlifornia, Department of Fish and Game. Located at Yountville(CA): Cdifornia
Department of Fish and Game.

Elwell, R. F. 1957. Russian River population sampling, June 1957. I ntraoffice correspondence
to C. K. Fisher, State of California, Department of Fish and Game, June 7, 1957. L ocated
at Yountville (CA): CaliforniaDepartment of Fish and Game.

Entrix Inc. 2004. Russian River biological assessment. Walnut Creek (CA): Entrix Inc. Available
at Santa Rosa (CA): Sonoma County Water Agency.

Hansen, R. J. 1965. An evaluation of the use of rotenone as a means of managing the
salmonid resources of the Russian River, California, part | - methodology and initial
results- 1963. Technical report. The ResourcesAgency of California, Department of
Fishand Game. 84 p. Located at California Department of Fish and Game, Yountville,
CA.

Hines, D. 2003. Unpublished data from Austin Creek out migrant rotary screw trap study.
Located at SantaRosa (CA): National Marine Fisheries Service.



162 CALIFORNIAFISHAND GAME

Hines, D. 2004. Unpublished data from Austin Creek out migrant rotary screw trap study.
Located at SantaRosa (CA): National Marine Fisheries Service.

Hines, D. 2005. Unpublished data from Austin Creek out migrant rotary screw trap study.
Located at SantaRosa (CA): National Marine Fisheries Service.

Holman, G. R. 1965. The 1958 rough fish control program in the Russian River drainage
M endocino and Sonoma Counties. The ResourcesAgency of California, Department
of Fish and Game, Inland Fisheries Branch. Located at Yountville (CA): California
Department of Fish and Game. 23 p.

Holman, G. R. 1968. Russian River, fisheries population sampling. Memorandum to Earl
Gibbs, July 11, 1968. State of California, Department of Fish and Game. L ocated at
Yountville (CA): CaliforniaDepartment of Fish and Game.

Hopkirk J. D. 1976. Sonoma State University, Biology Department, Fish Collection. Sonoma
State College pond, Sonoma County, September 1972.

Hopkirk, J. D., and P. T. Northen. 1980. Technical report on fisheries of the Russian River,
part of the aggregate resources management study conducted by the County of
Sonoma. Available from Sonoma County Planning Department, Santa Rosa, CA.

Johnson, W. C. 1954a. A fishery survey of the Russian River from Mirabel Park to Jenner:
Sonoma County. Technical report to Willis A. Evans. Located at Yountville (CA):
CaliforniaDepartment of Fish and Game.

Johnson, W. C. 1954b. Field notes, Russian River, Sonoma County. Technical field notes.
Located at Yountville (CA): CdiforniaDepartment of Fish and Game.

Johnson, W. C. 1954c. Operation shutoff - Russian River, Mendocino and Sonomacounties,
March 26,1954. Intraoffice correspondence to Willis A. Evans. State of California,
Department of Fish and Game. Located at Yountville (CA): California Department of
Fish and Game.

Johnson, W. C. 1957. A progress report on the Russian River fish population study: 1954-
1956. Inland FisheriesAdministrative Report Number 57-16, California Department of
Fishand Game. Located at Yountville (CA): California Department of Fish and Game.

Katz, J., G Reedy, and D. Hines. 2006. Downstream migrant trapping results and steel head
(Oncorhynchus mykiss) smolt abundance estimate for lower Austin Creek, 2006.
Technical report prepared by Trout Unlimited and National Marine Fisheries Service.
Located at SantaRosa (CA): National Marine Fisheries Service.

Katz, J., G Reedy, and D. Hines. 2007. Downstream migrant trapping results and steel head
(Oncorhynchus mykiss) smolt abundance estimate for lower Austin Creek, 2007.
Technical report prepared by Trout Unlimited and National Marine Fisheries Service.
Located at SantaRosa (CA): National Marine Fisheries Service.

Klampt, R. 1972. Effectsof summer damson Austin Creek, Sonoma County season of 1971.
State of California, Department of Fish and Game, North District Inland Fisheries
Office Report. Located at Yountville (CA): California Department of Fish and Game.

Kramer, D., and H. Moskowitz. 1972. Sonoma State University, Biology Department, Fish
Collection. Willow Creek, Sonoma County, November 11, 1972.

Merritt Smith Consulting. 1995. Santa Rosa subregional long-term wastewater project,
anadromous fish migration study program, 1991-1994. In: Draft environmental impact
report, Environmental I|mpact Statement, Santa Rosa subregional long-term wastewater
project, July 1996, Volume X111 Appendix L-1. Available at: SantaRosa(CA): City of
Santa Rosa Planning Department. 85 p.



RUSSIAN RIVER TULE PERCH 163

Merritt Smith Consulting. 1996. Anadromousfish migration study program, 1991-1995. In:
Santa Rosa subregional long-term wastewater project, draft environmental impact
report, Volume X111 Appendix L-2. Located at SantaRosa (CA): City of Santa Rosa.

Merritt Smith Consulting. 2003. Salmonid juvenile density monitoring in Sonoma County
streams, synthesis of aten-year study (1993-2002). In: Incremental recycled water
program draft environmental impact report, Appendix J.8. Located at SantaRosa(CA):
City of Santa Rosa.

Murphy, G. I. 1947. Notes on hardhead control inthe East Fork of Russian River, Mendocino,
California, Bureau of Fish Conservation, California Division of Fish and Game,
November 17, 1947. Technical field notes. Located at Yountville (CA): California
Department of Fish and Game.

National Marine Fisheries Service. 2008. Biological opinion for water supply, flood control
operations, and channel maintenance conducted by the U.S. Army Corps of Engineers,
the Sonoma County Water Agency, and the Mendocino County Russian River Flood
Control and Water Conservation Improvement District in the Russian River watershed.
Tracking number F/'SWR/2006/07316. 367 p. Availablefrom: National Marine Fisheries
Service, Southwest region, SantaRosaCA. Sponsored by U.S. Army Corpsof Engineers,
San Francisco District.

Northen, P. T. 1996. Results of wildlife surveys for the Hacienda Bridge retrofit project.
Technical report. Located at Santa Rosa (CA): Sonoma County Permit and Resource
Management Department.

Northen, P. T. 1996. Results of wildlife surveysfor the Westside Road Bridgeretrofit project.
Technical report. Located at Santa Rosa (CA): Sonoma County Permit and Resource
Management Department.

Obedzinski, M., J. Pecharich, J. Davis, D. Lewis, and P. Olin. 2007. Russian River coho
salmon captive broodstock program monitoring activitiesannual report, July 2006 to
June 2007. University of California Cooperative Extension and Sea Grant Program.
SantaRosa, CA. Availableat: http://groups.ucanr.org/RRCSCBP/.

Phelps, A. 1989. Distribution and abundance of tule perch (Hysterocarpustraski) in Russian
River, California. Psychology Department, University of California, Davis.

Pintler, H. E. 1953. Rough fish control project - Sonoma County el ectric shocking survey,
August 18-28, 1953. Intraoffice correspondence to WillisA. Evans, dated December
28, 1953. State of California, Department of Fish and Game. Located at Yountville (CA):
CaliforniaDepartment of Fish and Game.

Pintler, H. E. 1954a. Field notes, Forsythe Creek, Mendocino County, September 8, 1954.
Technical field notes. Located at Yountville (CA): California Department of Fish and
Game

Pintler, H. E. 1954b. Field note, Green Valley Creek, Sonoma County. Typed field notes,
dated September 29, 1954. L ocated at Yountville (CA): California Department of Fish
and Game.

Pintler, H. E. 1954c. Field note, McNab Creek, Mendocino County. Typed field notes, dated
September 27, 1954. Located at Yountville (CA): California Department of Fish and
Game

Pintler, H. E. 1954d. Field note Sulphur Creek, Mendocino County. Typed field notes, dated
September 17, 1954. Located at Yountville (CA): California Department of Fish and
Game



164 CALIFORNIAFISHAND GAME

Resource M anagement Associates. 2007. HEC-5Q simul ation of water quality inthe Russian
River basin. In: Water supply, transmission, and reliability project, draft environmental
impact report Volume I1, appendix H. Located at Santa Rosa (CA): Sonoma County
Water Agency.

ReyesL. 1983. Sonoma State University, Biology Department, Fish Collection. Dry Creek,
Sonoma County, December 21, 1983.

Smith, D.W., M. L. Commins, M. H. Fawcett, and J. C. Roth. 1989. L ong-term detailed
wastewater reclamation studies, Santa Rosa subregional water reclamation system,
technical memorandum No. L1, Preliminary Lagunade Santa Rosadischargecriteria.
Available at SantaRosa (CA): City of Santa Rosa Planning Department.

Smith, J. and M. Thomas. 2006. Unpublished data, fish snorkel survey Russian River:
Healdsburg-Riverfront Park. Located at Santa Rosa (CA): Sonoma County Water
Agency.

Steiner, P. 1996. A history of the salmonid declinein the Russian River. Prepared for the U.
S. Army Corps of Engineers, San Francisco, California.

Week, L. 1983. Field note, East Fork Russian River, Mendocino County. California Department
of Fish and Game. Typed field notes, dated May 16, 1983. Located at Yountville (CA):
CaliforniaDepartment of Fish and Game.

White, S., and R. Benkert. Unpublished datafrom Mumford dam restoration and fish passage
project, rotary screw trap monitoring, spring 2004. Located at: Santa Rosa (CA):
Sonoma County Water Agency.

Received: 19 January 2010
Accepted: 20April 2010
Associate editor: W. Beer



