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SUMMARY

In 2009, similar to 2008, an “early summer” snorkel survey was conducted on 16-18 June within
the 20-mile reach of the Tuolumne River below La Grange Dam. Preliminary USGS flow at La
Grange was about 92-96 cfs and water temperature ranged from 11.2°C (52.2 F) to 25.5°C (77.9
F). A total of 1,902 juvenile Chinook salmon and 142 rainbow trout were observed in various
habitats. Chinook salmon were observed downstream to Riffle 41A (River Mile or “RM” 35.3)
and rainbow trout downstream to Riffle 23C (RM 42.3). Other native fish species observed were
Sacramento sucker, Sacramento pikeminnow, hardhead, and riffle sculpin with the non-native
species recorded being largemouth bass, smallmouth bass, redear sunfish , bluegill, and white
catfish.

Early summer surveys conducted in June/July have been done in most years since 1986 except in
years with high flows (1995, 1998, 2005, and 2006) that precluded the surveys. In 1986 rainbow
trout were observed at Riftle 4B (RM 48.4). From 1987 to 1995 rainbow trout were mostly
absent during the surveys. Higher numbers of rainbow trout were observed beginning in 1996
and they were often observed downstream to Riffle 23C (RM 42.3). Some Chinook salmon were
observed in all surveyed years of the 1986-2009 period except 1991, 1992 and 1994. Chinook
salmon were also commonly observed downstream to R23C (RM 42.3) similar to rainbow trout.

Summer distribution of non-salmonid species (species other than trout or salmon) also changed
starting in 1996. Prior to then, warmwater species (e.g. common carp, goldfish, catfish species,
and sunfish species) were commonly observed, even upstream to Riffle 2 (RM 49.9). After that
these species were observed less frequently and typically only further downstream. The change
in species distribution coincided with higher required summer flows and associated cooler water
temperatures occurring in non-flood release years.
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1 INTRODUCTION

The Turlock and Modesto irrigation districts (Districts) Tuolumne River snorkel surveys began in
1982 and the number, location, area sampled by site and season having varied over the years. The
surveys done in 1982-87 were in limited locations and in varying seasons. A June/July snorkel
survey has often been done since 1986 to evaluate the abundance, size, and distribution of
salmonids and other fish species in “early summer” when required flow releases are less than in
other seasons and is after the primary outmigration period of juvenile salmon. “Summer” surveys
during June through September have been conducted in most years since 1988, although very wet
years with high summer flows were not sampled. The surveys in 1988-1994 were part of the
Districts” “summer flow” studies while those since 1996 were part of the Don Pedro Project FERC
monitoring program. A total of 12 sites per survey have been done since 2001 and a comparable
September snorkel survey was done in 2001-2007 when feasible.

Locations were selected to include a range of habitat types (i.e., riffles, runs, pools) at sites where
salmonids may occur and are spaced at intervals down the river in general areas of suitable access.
The overall river section examined is limited to the reach with suitable underwater visibility, this
generally being about a 20-mile section from La Grange Dam downstream to near Waterford,
although one site near River Mile (RM) 25 was sampled in 1988-93. The Districts had
environmental consultant Stillwater Sciences conduct the 2009 snorkel survey.

1.1 2009 STUDY SITES

The area studied was the Tuolumne River from La Grange Dam (river mile [RM] 52.0) to
Hickman Bridge (RM 31.5) (Fig. 1). A total of twelve sites sampled are listed below. Riffle
names are interchangeably designated with a “R” in this report (i.e. R21 = Riffle 21).

Site Location River Mile®
1 Old La Grange Bridge (Riffle A7) 50.7
2 Riffle 2 49.9
3 Riffle 3B 49.1
4 Basso Bridge (RSB) 47.9
5 Riffle 7 46.9
6 Zanker Farm (R13B) 45.5
7 Bobcat Flat (R21) 42.9
8 Tuolumne River Resort (R23C) 42.3
9 7/11 Gravel (R31) 38.0
10 Santa Fe Gravel (R35A) 37.1
11 Deardorff Farm (R41A) 35.3
12 Hickman Bridge (R57) 31.5

* derived from topographic maps as distance from confluence with the San Joaquin River
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1.2 2009 SAMPLING CONDITIONS

The flow at La Grange during 16-18 June was about 92-96 cfs (Fig. 2). Water temperature
ranged from 11.2 °C (52.2 °F) at Riffle A7 on 16 June to 25.5 °C (77.9 °F) at Riffle 57 on 18
June.

2 METHODS

Underwater observations were conducted using an effort-based method where a snorkeler
examined within a specified area for a given period of time and recorded the species, numbers,
and size estimates of fish observed. A combination of different habitat types was observed,
including riffles, runs, and pools. The overall river section examined is limited to the reach with
suitable underwater visibility, this generally being a 20-mile section below La Grange Dam
downstream to Waterford. The snorkeling method provided an index of species abundance and
these surveys can be referred to as “reference counts”.

Each habitat type sampled usually involved one observer who snorkeled the specified habitat
area for a certain time period. Whenever feasible, the surveys were conducted moving upstream
against the current. A side-to-side (zigzag) pattern was used as the width of the survey section
required. Occasionally, two snorkelers moved upstream in tandem, with each person counting
fish on their side of the center of the survey section. Whenever possible, the entire width of the
habitat section selected was carefully surveyed. The only exceptions were the habitat areas that
were too wide to effectively cover. If high water velocity precluded upstream movement,
snorkelers would float downstream with the current, remaining as motionless as possible through
the study area, although stream margins at those sites would still be viewed in an upstream
direction.

Usually the total length of an observed fish was estimated using a ruler outlined on the diving
slate to the nearest 10 mm. For some larger fish, the lengths may be estimated by viewing the
fish in reference to adjacent objects and then measuring that estimated length. In cases where
larger numbers of fish are observed, the observer estimated the length range and number of fish
in the group. Care was taken to observe and count each fish just once in the survey area.

Other data recorded for each location included water temperature, electrical conductivity,
turbidity, and horizontal visibility. Site-specific data that was recorded included area sampled,
average depth, sample time, general habitat type, and substrate type.

3 RESULTS AND DISCUSSION

Survey conditions and fish observations from the snorkel survey conducted on 16-18 June are
summarized in Table 1. The six native fish species observed were characteristic of the lower
elevation zone adjacent to the Sierra foothills. These species were Chinook salmon, rainbow
trout, Sacramento sucker, Sacramento pikeminnow, hardhead, and riffle sculpin. The introduced
(non-native) species observed were largemouth bass, smallmouth bass, redear sunfish, bluegill,
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and channel catfish. Chinook salmon were observed downstream to R41A (RM 35.3) and
rainbow trout to R23C (RM 42.3).

There were 1,901 juvenile Chinook salmon observed in riffle, run, and run-pool habitats from
RA7 (RM 50.7) to R41A (RM 35.3) and they ranged in size from 40-170 mm total length (TL).
In addition, one adult salmon, 720 mm TL was observed at RA7. This was the largest number of
salmon seen during the June/July surveys. About 1,400 salmon were observed at RA7. A total
of 112 juvenile (<160 mm TL) and 30 adult rainbow trout were observed between RA7 (RM
50.7) and R23C (RM 42.3). Water temperature at those locations ranged from 11.2 °C (52.2 F)
t0 21.2°C (70.2 F). The rainbow trout ranged in estimated size from 40-500 mm TL and were
seen in riffle, run, and run-pool habitats. Sacramento sucker, Sacramento pikeminnow (and
hardhead downstream from RM 46.9 only) were mostly co-occurring while riffle sculpin were
observed at 2 locations in low numbers usually hidden under cobble/boulder substrate.

Introduced species were observed from R21 (RM 42.9) downstream to Hickman Bridge (RM
31.5). Largemouth and smallmouth bass co-occurred at four sites and in all habitat types.
Bluegill or redear sunfish were observed at three downstream sites from R35A (RM 37.1) to
Hickman Bridge (RM 31.5).

4 COMPARISON WITH OTHER YEARS

4.1 Rainbow trout and Chinook salmon: 1982-2009

Tables 2 & 3 summarize rainbow trout and Chinook salmon observations for all snorkel surveys
conducted between 1982 and 2009. Some rainbow trout were observed downstream to RS (RM
48.0) in limited surveys from 1982 to 1986. Rainbow trout were almost entirely absent during
1987 to 1995 surveys. Beginning in 1996 the number and distribution of rainbow trout increased
and they were always observed since 1998 downstream to RM 42.9 or RM 42.3. For the 1982-
2009 period, Chinook salmon were recorded in all years except 1991 and 1992 although in some
years their counts were very low after May. Chinook salmon were also commonly seen
downstream to about RM 42.9. Figures 3 & 4 graphically represent Tables 2 & 3 for the June-
September period, only. Dates and locations where rainbow trout and Chinook salmon were
observed for the same period are in Figs. 5 & 6.

June/July Surveys

The numbers of rainbow trout and Chinook salmon observed during the 1986 to 2009 period
were graphed by location for the June/July surveys (Figs. 7 & 8). The observation of rainbow
trout downstream of R23C (RM 42.3) was rare. The only years when they were seen in this
section were 2000 and 2007. They were commonly observed in the upper 10 miles of river
below the La Grange Dam. This was similar to the distribution of Chinook salmon although
Chinook were occasionally seen as far downstream as Charles Road (RM 24.9). Large numbers
of Chinook salmon (>100) were more commonly observed than rainbow trout.

4.2 Recent surveys: 2001-2009

The locations sampled since 2001 were the same each year and these surveys were the most
comparable. June surveys were conducted in all years except 2005 and 2006 when high flows
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precluded them. Rainbow trout counts increased from 2001 to 2005 and were much higher
beginning in 2006 (Fig. 9). The increase in 2006 may be the result of more trout being
introduced into the lower river from the upstream reservoirs at La Grange and Don Pedro during
the flood control releases. Chinook salmon reference counts (Fig. 10) in June were much higher
during in 2001-2004, but were low in September surveys. Although June surveys weren’t done
in 2005 and 2006, the salmon numbers were lower in 2007 and 2008. In 2009, salmon counts
were the highest for the entire period. It is not known why the large numbers of salmon were
present during the 2009 June surveys.

4.3  Other species observed: 1986-2009

The distribution and abundance of non-salmonid fish species observed during the summer
snorkel surveys has changed over time. Prior to 1996, more introduced warmwater species were
commonly seen with goldfish, common carp, brown bullhead, white catfish, and various sunfish
species usually observed (Table 4). After 1996 these species were often absent at upstream sites
or observed in lower numbers. The change in species distribution of warmwater species appears
to be associated with higher minimum summer flow releases. In addition to O. mykiss and
Chinook salmon, other native fish species observed in 2009 were Sacramento sucker,
Sacramento pikeminnow, hardhead, and riffle sculpin with the non-native species recorded being
largemouth bass, smallmouth bass, redear sunfish , bluegill, and white catfish.
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