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EXECUTIVE SUMMARY

The East Bay Municipal Utility District has developed the Mokelumne River Chinook Salmon
and Steelhead Monitoring Program (monitoring program) as part of the Lower Mokelumne River
Management Plan. The objective of the monitoring program is the collection of information on
the ecology and management of anadromous salmonids and other fishes inhabiting the lower
Mokelumne River. This report provides data on, and assessment summaries of, the downstream
migration of juvenile fall-run chinook salmon and steelhead, physiological smolt indices,
physical injury to juvenile salmon passing the Woodbridge Dam spillbays, movement of radio-
tagged juvenile salmon in Lake Lodi, and mark-recapture experiments of hatchery-reared
juvenile salmon migrating through the Sacramento-5an Joaquin Delta.

Twio rotary screw traps were fished for 184 days between January 25 and July 28, 1995
immediately downstream of Woodbridge Dam. Juvenile chinook salmon were the most
abundant species captured followed by several species of sunfishes (Centrarchidae). Juvenile
salmon emigrated throughout the monitoring period exhibiting a bimodal emigration pattern with
distinct peaks for fry in February and for smolts during Apnl through May. Fry were captured in
diminishing numbers during March and April, Abundance of naturally produced chinook salmon
for the monitoring period was estimated at 434,000 (95% C.1.: 287.000 - 1,100,000).
Approximately 60% were estimated to have emigrated as fry and 40% as smolts. Juvenile
salmon abundance in 1995 (BY94) was the greatest reported since beginning the monitoring
program in 1990. It was about 2.4 times as great as the next highest abundance, 183,448,
reported in 1993 (BY92).

Fifty-three yearling chinook salmon were captured from January through April. Forty-six
steelhead smolts were captured from January through July. One hundred steelhead fry were
captured from April through July. The first occurrence of kokanee salmon in the lower
Mokelumne River was reported this season with 74 juveniles captured during June and July. The
kokanee are presumed to have passed by Pardes and Camanche Dams.

River flows during the monitoring season ranged from about 800cfs in February and early
March, to a sustained range between 2800 and 3500cfs from mid-March through mid-July,
declining through the end of July to 1100cfs. Water temperatures varied over the course of the
monitoring period from 49°F to 64°F gradually increasing through the period. Patterns of
emigration showed no distinet associations with rainfall, river flow, turbidity, water temperature,
or lunar phase. Diel patterns of salmon smolt emigration were evaluated during three 24-hour
surveys in May and June. Smolts migrated throughout the day and night. Larger numbers
migrated during the day than at night in May. This pattern reversed in June with higher numbers
migrating at night. Notable increases in smolt migrants were observed near dawn and dusk
during all three diel surveys. The reason for the difference in diel migration pattern between
May and June could not be determined. Tt is hypothesized that differences in day and might
temperatures between these two months may potentially relate to the observed differences of
migration behavior.
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Six tests of potential physical injury to young salmon passing in spillbays 11, 12, and 14 of
Woodbridge Dam revealed no significant injury or latent mortality. This result was consistent
with tests performed in spillbays 2 and 3 in 1994, but contrasted with the injury and mortality
detected for fish passing in spillbays 9, 14, and 15 in 1993. Factors potentially influencing
young salmon passing Woodbridge Dam are varied and complex due to the circuitous route fish
may take upon passing in the spill. However, differences in spillbay configurations and tailwater
elevations observed between our tests may account for the different results. Spillbays 2 and 3
transition over a smooth concrete apron into the dam’s tailwater compared to the rip-rap apron in
spillbays 9, 14, and 15. And, the tailwater inundated the base of the spillbays and rip-rap apron
during 1995 tests. Such conditions may improve passage fish conditions.

Approximately 197,000 hatchery voung-of-year chinook salmon were coded-wire tagged and
released in the Mokelumne River confluence with the Delta in two replicated experimental
groups during mid- and late-April 1995, Both experimental groups exhibited statistically similar
survival migrating through the Delta to Chipps Island, with mean survival indices of 0.475 for
the early release and (.485 for the later release.

From April 7 to July 28, 1995, 4,777 naturally produced chinook salmon captured and released at
Woodbridge Dam were coded-wire tagged. These tagged fish will be used to track future
contributions to the fisheries and spawning escapement of Mokelumne River salmon stock.

Thirty yearling chinook salmon were radio-tagged and released at the head of Lake Lodi to
assess their migratory behavior under conditions existing during April through June. Twenty-
three fish were tracked to Woodbridge Dam and seven were lost track of due to excessive radio
interference during their release. River flows ranged from 2750 to 3600cfs during releases. All
fish tracked to the dam passed with no delay. Migration rates through Lake Lodi ranged from
0.5 to 1.0 miles per hour.

Water quality (temperature, dissolved oxygen, pH, specific conductance, reduction-oxidation
potential) was monitored in Lake Lodi and the lower Mokelumne River from May 30 to July 25,
1995. Water quality did not vary significantly among locations or over time. All water quality
parameters were well within ranges suitable for rearing juvenile salmonids.

Physiological smolt development was monitored at Woodbridge Dam and on the upstream
rearing grounds. Differences in condition factor and gill Na'/K’ ATPase, an enzyme involved in
regulating salt and water balance, between fish at these two locations were observed during the
monitoring period. Fish migrating by Woodbridge Dam, in general, exhibited a lower condition
factor, a characteristic of smolting salmonids, compared to fish on the rearing grounds. A trend
toward elevated gill Na"/K™ ATPase activity in fish migrating by the dam compared to fish on the
rearing grounds was observed but was not statistically significant. Variation in these smolt
indices were observed but no association with environmental conditions could be determined.
These data reveal that smolts migrating past Woodbridge Dam are likely to be undergoing active
smoltification. However, additional data collected under different hydrological conditions are
required to assess whether these smolt indices can be used as management tools.
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I. OBJECTIVES

This report addresses four objectives of East Bay Municipal Utility District's (EBMUD) 1994-95
Mokelumne River Chinook Salmon (Oncorhynchus tshawytscha) and Steelhead (Oncorhynchus
mykiss) Monitoring Program:

. Monitor downstream migrant salmonids within the Mokelumne River

. Evaluate potential physical injury to downstream migrant salmonids passing over
spillbays at Woodbndge Dam

. Evaluate movement patterns of juvenile salmonids migrating through [ake Lodi

. Conduct mark-recapture experiments to determine survival of hatchery-reared chinook

salmon smolts migrating through the Sacramento-San Joaquin Delta (Delta).

These objectives continue the ongoing collection of information on the ecology and management
of juvenile anadromous salmonids in the lower Mokelumne River (Figure 1). Task objectives
and approaches of the 1994-95 investigation were modified and refined from those of previous
years to address “wet water year” hydrological conditions, as well as investigate some specific
aspects of the behavior of downstream migrant juvenile salmonids under those conditions.
Specific objectives of the 1994-95 program were to:

. Monitor the daily abundance and downstream migratory movement of naturally produced
juvenile anadromous salmonids passing Woodbridge Irrigation District Dam (WIDD)

. Monitor size and condition of emigrating juvenile anadromous salmonids and determine
the proportions of juvenile salmon emigrating as fry and as smolt-sized salmon

. Evaluate juvenile anadromous salmonid emigration patterns related to environmental

factors (stream flow, water temperature, lunar phase, precipifation, water turbidity, and
time of day)

. Assess some effects of passage in Woodbridge Dam spill to migrating juvenile chinook
salmaon
= Evaluate some aspects of specific migratory behavior, as measured by radio-telemetry,

for monitoring juvenile salmonid responses to environmental conditions in the lower
Mokelumne River

. Evaluate the use of a physiological indicator of salmonid smoltification, gill sodium-
potassium activated adenosine triphosphatase (gill Na'/K™ ATPase) activity, for
monitoring juvenile salmonid responses to environmental conditions in the lower
Mokelumne River

. Coded-wire tag (CWT) naturally produced chinook salmon smolts for later assessments
of population-level responses to management actions and fishery recruitment

. Assess the relative survival of CWT Mokelumne River Fish Installation (MRFI)-reared
salmon smolts migrating through the Delta under various hydrological conditions

. Evaluate the results of the preceding tasks in the context of resource monitoring activities

and management recommendations/actions for the lower Mokelumne River.
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