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TASK OBJECTIVES

This report addresses two related tasks of the 1992-93 Mokelumne River Chinook Salmon
(Oncorhynchus tshawyischa) and Steelhead (Oncorhynchus mykiss) Monitoring Program:

Monitoring of downstream-migrant salmonids within the Mokelumne River

Mark-recapture experiments to determine survival of hatchery-reared chinook
salmon smolts migrating through the Sacramento-San Joaquin Delta ( Delta).

The purpose of these two tasks was to continue the development of information begun during
the years of 1990, 1991, and 1992 on juvenile anadromous salmonids in the lower
Mokelumne River (Figure 1). Task objectives and approaches of this investigation were
modified and refined from those of previous years' to address differences in climatological
and riverine conditions. Specific objectives of this year's program were as follows:

1)

3)

4)

5)

7)

To monitor the daily abundance and movement of naturally produced juvenile
anadromous salmonids passing two locations:

A) Immediately downstream from the major salmon spawning reach
B) Woodbridge Irrigation District's (WD) dam (Woodbridge Dam)

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

To evaluate juvenile anadromous salmonid emigration patterns related to
environmental factors (stream flow, water temperature, lunar phase,
precipitation, water turbidity, and time of day).

To assess the effects of juvenile chinook salmon passage over Woodbridge
Dam.

To coded-wire tag naturally produced chinook salmon smolts for later
assessments of survival and fishery recruitment.

To assess the relative survival of coded-wire tagged Mokelumne River Fish
Hatchery (MRFH)-reared salmon smolts migrating through the Delta under two
water diversion scenarios.

To evaluate the results of the preceding tasks as related to resource monitoring
activities and management recommendations/actions for the lower Mokelumne
River.

1993 Evaluation of Mokelumne River Anadromous Salmonid Downstream Migration
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METHODS
Downstream Migrant Fish Traps

Dramatically higher sustained river flows oceurred during the winter and spring seasons as
compared to previous study years because of above-normal precipitation. The higher flow
conditions required use of downstream migrant fish trapping methodologies different from
those employed in the past. Rotary screw fish traps' were selected for their "state-of-the-art”
design characteristics®. Vogel Environmental Services' (VES) and East Bay Municipal Utility
District’s (EBMUD) biologists identified two trapping sites for deployment of the screw traps
which would address the objectives of this study (Figure 2). California Department of Fish
and Game (CDFG) biologists concurred on the adequacy of these sites (M. Fjeldstad and J.
Melson, CDFG, pers. comm.). One site was located just downstream from the Elliott Road
bridge at river mile 53, which was the downstream limit of the major salmon spawning reach
in 1992 (Hartwell 1993) and 1990 and 1991 (Bianchi er al. 1992). The other trapping site
was located at Woodbridge Dam at river mile 39, which was used for downstream migrant
trapping in previous years (Bianchi ef al. 1992). A fyke trap was used to monitor juvenile
salmonid emigration at Woodbridge Dam during the initial trapping period prior to
deployment of the screw trap.

Elliott Road Trapping Site

The upriver site near Elliott Road (Figure 2) was selected based on several criteria important
for meeting the monitoring program objectives. This site needed to be located near the
downstream-most salmon spawning area to attempt to evaluate timing and abundance of
salmon fry moving from the spawning grounds to downstream areas. The site also needed to
possess stream channel configuration and stream flow characteristics to optimize fish capture
efficiencies. Additionally, the site had to be secure and accessible to field crews seven days a
week and twenty-four hours a day. The Soil Conservation Service's Plant Materials Center
near Lockeford, California, located immediately downstream from the Elliott Road bridge and
fronting the river on the south bank for a distance of about one mile, provided an ideal site
fulfilling these criteria.

A Z.4-meter (m) diameter x 6.7-m long screw trap near Elliott Road was assembled and
deployed by VES and EBMUD crews and was operated from January 29 through July 23,
1993. Figure 3 provides a schematic of the suspension and pulley system used to position the
screw trap at this site. The static-line pulley system allowed the trap to be moved across the

' E.G: Solutions, Inc.; Corvallis, Oregon.

* A rotary trap is self-powered, self-cleaning, captures fast swimning fishes such as juvenile salmonids, operates

effectively in wide ranges of water velocities from one to eight feet per second, and does not injure fish,

1993 Evaluation of Mekelumne River Anadromous Salmonid Downstream Migration
Page 3



(e 8puqpoopy 01 we ayoueure])) saug deiy paqeiaq Sunoidaq depy "z amSig

Camanche
Reservoir

J

{
.

K\/{\

ol

L
AQIUBUIRD)

anyg Bupddesy
oy Mo

BRUELLA ROAD

TTArTE T e st i o

(V0 HHNALL

abpugpoomp

VO

0\

\

J

AT A0 M

LOWER SACRAMENTO ROAD

S
Burddesy, meg

sipugpony //




o
(f&'; |t ':_.T_H‘H]
" i
|
L vxl
16"-DIAMETER ./ 8"-DIAMETER
COTTONWOOD TREE STATIC-LINE WILLOW TREE
- "ABLE3/8" |[& i
ANE;\HOR SEILEYS CABLE 3/8 A } ANCHOR
@ e 9 ™)
9 g ot = - W
!t RIGHT-BANK
PULLEY LINE
PULLEY \ | INVERTED-"V" LEFT-BANK
&— FLOATING | PULLEY LINE
DEBRIS BOOM
| E‘:j ,\j
s T
] )
ROTARY B )
«<— SCREW R
: FISH TRAP
Cn [y
Ir_,... l- k{ A
\-n_? M-;_j Illr "fjd_““\
A /&\ ‘m\/l
( )
- e
e lf_\-h\—\-
= =
E S E? S
- e | = =
& “\

Figure 3.
(River Mile 53).

Schematic perspective view of rotary screw trap system at Elliott Road trap site



entire width of the river channel. The lengths of two bridles running from the static-line
pulleys to the trap could be adjusted to provide for limited longitudinal positioning of the trap
within the channel. The suspension system was designed to allow the trap to be pulled by
hand to the left bank (facing downstream) so it could be easily tended. Highly visible
warning signs notifying river users of the trap's location and directing them to safe passage
were posted 200 m upstream from the trap and on the suspension cable. The suspension
cable was made very visible by attaching brightly colored plastic marking ribbon along its
length.

Woodbridge Dam Trapping Site

Woodbridge Dam has been used as a trapping site for downstream migrant salmonids since
inception of the Mokelumne River Fishery Monitoring Program in 1990, During the previous
study seasons, river flows were low enough that nearly the entire river flow passed through
the fishways and fish bypass system at Woodbridge Dam where traps were installed to
capture most downstream migrant fishes (Bianchi et al. 1992). However during early 1993,
the majority of the flow passing Woodbridge Dam passed over the dam's flashboards because
of the higher sustained river flows. This condition, combined with an anticipated return of a
spring chinook salmon spawning run and the need to maintain the fishways clear for their
passage (M. Fjeldstad, CDFG, pers. comm.), precluded use of the previously used trapping
gystemn in the fishways.

Initial trapping at this site was conducted in the low-stage fishway during the period from
January 19 through March 31, 1993 using a modified fyke trap installed in pool 6a (Figure 4).
This trap utilized a 0.9-m wide x 0.6-m high x 1.8-m long fyke net with a 2 millimeter (mm)
mesh that tapered to a 10.5 centimeter (cm) diameter by 1.8-m long polyvinylchloride (PVC)
reinforced flex hose that terminated in a perforated (1.6-mm diameter holes) and baffled
aluminum live box (0.6-m x 0.6-m x I-m high). This trap was installed so as not to impede
migration of upstream migrant fish in pool 6a but to capture a portion of the flow entering the
pool. The mouth of the trap was positioned about 0.5 m downstream from the orifice
entering pool 6a from pool 7a and 0.3 m from the bottom of the pool, effectively filtering
about half the discharge entering the pool through the 0.6-m x 0.6-m underwater orifice. The
fyke netting and flex hose guided captured fish to the live box which was securely attached to
the downstream comner of the pool away from the orifice entering pool 6a from pool 5a, The
trap was serviced by briefly (5-15 minutes) reducing the flow in the fishway by partially
closing the fishway flow control gate between pools 9a and 8a.

Releases from Camanche Dam were projected to dramatically increase during April 1993
increasing river flows passing Woodbridge Dam. The fyke trap installed in the low-stage
fishway at Woodbridge Dam would be neither effective nor serviceable under those
conditions. Therefore, a 2.4-m diameter screw trap borrowed from CDFG was assembled and
deployed by VES, EBMUD, and CDFG crews on April 1, 1993. Figure 4 shows the location
and a schematic of the suspension and pulley system used to position this trap in the tailwater
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