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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 collection of information on the
ecology and management of anadromous salmonids and other fishes inhabiting the lower
Mokelumne River. This report provides data and assessment of the downstream migration of
juvenile fall-run chinook salmon and steelhead, physiological smolt indices, and mark-recapture
experiments of hatchery-reared juvenile salmon migrating through the Sacramento-San Joaquin
Delta during the winter, spring, and summer seasons of 1996.

Two rotary screw traps were fished for 198 days between January 15 and July 31, 19906 at
Woodbridge Dam. Juvenile chinook salmon were the most abundant species captured. Several
species of sunfishes (Centrarchidae) were the next most abundant fishes trapped. A bimodal
pattern of emigration was exhibited by young-of-year chinook salmon with distinct peaks for fry
in February and for smolts during April through June. Fry were captured in diminishing
numbers by mid-March. Most fry passing Woodbridge Dam appeared to be “buttoned-up”
(nearly to fully absorbed yolk-sac), pre-feeding-stage fry. Abundance of naturally produced
chinook salmon (fry and smolts) for the monitoring period was estimated at 184,014 (95% C.I.:
148,689 - 247,165). Approximately 56% were estimated to have emigrated as fry and 44% as
fingerling-sized smolts. Juvenile salmon abundance in 1996 (BY95) was comparable to that
reported for BY 1992 (183,448) and BY 1993 (143,224). It was about 40% of that reported for
BY 1994 (434,206). Although trapping was started on slightly different dates for these years,
estimates are for approximately similar periods.

Three hundred seventy steelhead smolts were captured from January through July, but were
observed in greatest abundance after Mokelumne River Hatchery releases were made
downstream at New Hope Landing. Eighty-eight steelhead fry were captured from April through
July. Six kokanee salmon, presumed to have passed by Pardee and Camanche Dams, were
captured from February through July.

River flows at Woodbridge Dam during the monitoring season ranged from about 200 cfs in
early January, peaked near 3,000 cfs in February, then declined through March to around 1,000
cfs from early April through July. Water temperatures at Woodbridge Dam through the rearing
and emigration season varied from 47°F to 63°F. No distinct associations were observed between
the abundance of juvenile salmon emigrants and the range of river flows and water temperatures
experienced in 1996. Several daily peaks in abundance of newly emerged fry were noted to
correspond with storms and elevated turbidity levels during February which occurred during
generally rising river flows. The abundance of fry was generally coincident with the expected
timing of their emergence from the redds, so the relative effect of river flow level on their
abundance is uncertain. Abundance of fingerling sized salmon smolts increased abruptly after
mid-March, peaking during waning and waxing moon phases surrounding the new moons in
April and May. During the peak migration period, salmon smolts migrated throughout the day
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and night hours with notable peaks in abundance during dawn and dusk. No specific flow-
related conditions appeared to be associated with the patterns of smolt emigration.

Two duplicated groups of approximately 102,000 hatchery young-of-year chinook salmon were
coded-wire tagged and released in the Delta to evaluate migration survival during the peak of the
migration and coincident with a managed Delta pulse flow in May 1996. A test group of marked
fish was released in the Mokelumne River near its confluence with the Delta and a control group
was released 5 days later in the San Joaguin River below the Mokelumne River confluence near
Jersey Point. The estimate of relative survival was 14.6% (95% C.1. = 8.3% to 20.9%) for the
test group compared to the control group.

From April 10 to July 25, 1996, 6,545 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.

Physiological smolt development was monitored at Woodbridge Dam and upstream. Differences
in size, condition factor, and gill Na"/K -activated ATPase, an enzyme involved in regulating salt
and water balance, between fish at these two locations were observed during the monitoring
period. Fish migrating past the dam were generally larger than fish remaining on the rearing
grounds. Migrating and rearing fry showed little difference in length, but condition factor was
significantly lower for migrating fry. Na'/K'-activated ATPase activity increased through the
season for all fish and was generally greater for migrant fingerlings, but this was statistically
significant only near the beginning of the peak of their migration in mid-April. The condition
factor was generally lower for migrant smolts, but was statistically significant only near the peak
of migration in the latter half of May. Variation in the smolt indices were observed but no
associations with specific environmental conditions were apparent. These data corroborate the
past two years’ data sets indicating that fingerling salmon migrating past Woodbridge Dam are
likely smolting. 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 two objectives of East Bay Municipal Utility District's (EBMUD) 1995-95
Mokelumne River Chinook Salmon (Oncorhynchus tshawytscha) and Steelhead (Oncorhynchus
mykiss) Monitoring Program:

. Monitor abundance, migratory patterns, and physiological condition of downstream
migrant salmonids within the Mokelumne River.

. Conduct mark-recapture experiments to determine survival of hatchery-reared chinook
salmon smolts migrating through the Mokelumne channels of 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 1995-96 investigation were similar to those used in 1993 and 1995,
Specific objectives of the 1995-96 program were to-

. Monitor the daily abundance and downstream migration patterns of naturally produced
juvenile anadromous salmonids passing the 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 (1.e., stream flow, water temperature, lunar phase, precipitation, water turbidity,
and time of day).

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

. Coded-wire tag (CWT) naturally produced chinook salmon smolts for ongoing
assessments of population-level responses to management actions and fishery recruitment
of the Mokelumne River fall-run chinook salmon stock.

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

. Evaluate the results of the preceding tasks in the context of 0ngoing resource monitoring
activities and management actions on the lower Mokelumne River.

Mokelumne River Salmon and Steelhead Monitoring Program:
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II. METHODS
2.1 Downstream Migrant Trapping at Woodbridge Dam
2.1.1 Rotary Screw Fish Traps

Woodbridge Dam has been used as a trapping site for downstream migrant salmonids since
inception of EBMUD's Mokelumne River Fishery Monitoring Program in 1990. During January
15 to July 31, 1996, two 2.4-m-diameter rotary screw fish traps were fished in tandem
immediately downstream from Woodbridge Dam (Figure 2). The two traps were rigidly
connected side by side. The trap suspension and operation system at Woodbridge Dam was
similar to that described by Vogel and Marine (1994). When feasible, traps were positioned
where the trapping cone rotation could be maintained at a minimum 4 revolutions per minute.

2.1.2 Fish Handling and Measurements

The fish traps were tended twice daily. This was generally done early in the moming and late in
the afternoon. During periods of high riverine debris loads and/or large catches of fish, the traps
were attended two to three additional times daily, near mid-day and/or mid-eveming. Fish
captured were transferred from the trap live boxes with dip nets to 20-liter (L) buckets filled with
fresh river water to which 30 to 50 mg/] of tricaine methane sulfonate' was added for rapid and
short-term induction of a moderate level of sedation for most of the species captured
(Summerfelt and Smith 1990). All fish were identified to species (when possible) and
enumerated.

Up to 30 of each salmonid species captured in each trap during each trapping period were
randomly sampled for measurements of total length (TL) and fork length (FL) in millimeters
(mm) and weighed in grams (g) on an Ohaus CT1200 portable balance. Weighing was done in
tared beakers of fresh water set on the balance pan. Individual sedated fish were gently blotted
on a moist sponge to remove excess water before weighing to ensure measurement of true wet
weight. These measurements were recorded along with observations of extemal disease and
injury. All adipose fin-clipped salmon (indicating CWT implants) and salmon otherwise marked
that were observed among the fish counted or measured were recorded. After counting and
measuring, fish were gently placed in a 20-L bucket of fresh river water or live car placed in a
flow-through tank with pumped-in river water to recover from sedation before being released
downstream of the traps. Total processing time for individual fish from sedation and
measurement to recovery and release was generally 15 to 30 minutes. Fish were distnbuted
among several buckets or live cars to avoid overcrowding and depletion of dissolved

oxygen (DO) during the processing procedures. To ensure DO remained at sufficient levels in
holding buckets, water was exchanged at regular intervals (about every 5 to 10 minutes).

"Finquel" formulation, sold by Argent Chemical Laboratories, Redmond, Washington.
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