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EXECUTIVE SUMMARY

We operated two rotary screw traps side-by-side in the lower Stanislaus River near
Caswell State Park (river mile (RM) 8.6) from February 6 through July 1, 1996 to estimate the
number of juvenile fall-run chinook salmon migrating out of the Stanislaus River. The
estimated number of juvenile chinook salmon that migrated past the traps between February
6 and July 1 was 71,000 with an approximate 95% confidence interval of 43,000 to 100,000.
The length distribution was distinctly bimodal, corresponding to fry (31-40 mm) passing before
March 25 and smolts (primarily 81-100 mm) passing after March 25. Fry composed 27% of
migrants, and smolts composed 73% of migrants. Many fry probably migrated before

sampling began, since fry migrants were already abundant when sampling began.

Outmigration peaked in late April during an extended period of constant flow near
1,700-1,800 cfs. The numbers of fish migrating were lowest during March, when flow was

highest for the season, near 3,000-4,000 cfs.

We estimated the capture efficiency of the traps by releasing 15 groups of marked
natural or hatchery fish (2 groups during daylight and 13 groups during darkness) about 1/4
mile upstream of the traps. Recovery rates of these marked fish varied from 0 to 12.08%, with
no fish being recovered from either of the groups released during daylight. Variation in
capture efficiency for both traps combined was best accounted for by a logistic regressionon
river turbidity. Other variables examined for a correlation to capture efficiency included river
flow, river turbidity, time-per-trap revolution, water velocity, length of fish at release, and trap

position.

The number of chinook estimated at the Caswell site was only 25% of those estimated

at the Oakdale site (RM 40) on the lower Stanislaus River, which was being sampled
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simultaneously under separate contract. The difference in estimated passage suggeststhere
is high mortality to juvenile chinook in the 34 miles between sites. The passage estimate at
the Oakdale site upstream was 284,000 with approximate 95% confidence intervals of
240,000 to 327,000; in contrast the passage estimate at Caswell was 71,000 with
approximate 95% confidence intervals of 43,000 to 100,000.
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INTRODUCTION

The California Department of Fish and Game (CDFG) and US Fish and Wildlife
Service (USFWS) monitored the outmigration of juvenile fall-run chinook salmon from the
Stanislaus River by fishing rotary screw traps near Caswell State Park (RM 8.6) during 1994
and 1995. In 1994, the CDFG fished one screw trap and in 1995, the USFWS fished two
screwtraps atthe Caswellsite. In 1994, the single trap fished from late April through May, and
caught fewer than 300 juvenile chinook. Four mark-recapture tests of trap efficiency that year
indicated the trap was catching less than 1% of the chinook that migrated past it. In 1995, two
traps were fished from late March through early June. Approximately 1,500 juvenile chinook
were captured thatyear, and four mark-recapture tests indicated thattrap efficiency was less
than2%. Catches peaked in 1995 during early April, prior to the date sampling had started
in 1994. Further, screwtrap sampling upstream near Oakdale (RM 40) in 1995 showed that
sampling at Caswell in 1995 had again started after chinook migration peaked in late March.
The lowcatches of outmigrating juvenile chinook and the low capture efficiencies in 1994 and

1995 prevented the estimation of outmigrant abundance.

In 1996, S.P. Cramer & Associates, Inc. (SPCA) was retained to sample with rotary
screwtraps inthe lower Stanislaus River with a goal ofestimating the number, size, and timing
of juvenile chinook migrating from the Stanislaus River. This goal necessitated that sampling
be initiated earlier in the year, and that capture efficiency be increased. To increase trap
catches and reduce the variation between efficiency tests, we (SPCA) proposed (1) that the
trapping station be moved upstream to a location where the channel could be more easily
modified to increase capture rates, or (2) thatthe channelat Caswell be modified to divert flow

towards the traps and increase capture rates.

After much consideration, it was determined thatthe traps would remain at the Caswell
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site and we would construct a sandbag wall upstream from the traps to direct flow toward the
traps to increase capture efficiency. The primary reason for not moving the traps upstream to
an alternate location was the need to keep the traps as close to the confluence with the San

Joaquin River as possible, in orderto sample the total population of juveniles emigrating from

the river.
Sampling at the Caswell site during 1996, reported here, had four objectives:

1) Estimate the number of juvenile fall-run chinook salmon migrating out of the Stanislaus
River in 1996,

U Determine the size and smolting characteristics of juvenile chinook and rainbow
trout/steelhead migrating out of the Stanislaus River,

U Identify factors that influence the time, size and number of juvenile chinook and

rainbow/steelhead migrating out of the Stanislaus River,

(-

Recover marked juvenile chinook released upstream near Knights Ferry and Oakdale

to determine migration rate and survival through the Stanislaus River.

This report is organized by the four objectives.

DESCRIPTION OF STUDY AREA

The headwaters of the Stanislaus River originate on the western slope of the Sierra
Nevada Mountains. The Stanislaus River and its tributaries flow southwest and confluence
with the San Joaquin River on the floor of the Central Valley (Figure 1). The San Joaquin River
flows north and joins the Sacramento River in the Sacramento-San Joaquin Delta. The

Stanislaus River is dammed at several locations for the purpose of flood control, power
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generation and water supply. Water uses include irrigation and municipal needs, as well as

recreational activities and water quality control.

Figure 1. Location map of San Joaquin and Stanislaus rivers.
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Goodwin Dam, approximately 58.4 river miles (RM) upstream from the San Joaquin
River confluence, blocks the upstream migration of anadromous fish. The lower river supports
fall-run chinook salmon spawning between the town of Riverbank (RM 34) and Goodwin Dam
(RM58.4). Rainbow trout occur in the lower Stanislaus River, although it is not known whether
a distinct anadromous run is present. Rainbow trout showing advanced smolting
characteristics (scales, darkened fintips) have been captured atboth Oakdale and Caswell.
It is assumed that these fish are migrating out of the river and therefore may be steelhead.
Genetic tests on rainbow trout in the Stanislaus River are currently underway to determine if

a distinct anadromous run exists.

Throughout this report, we reference river miles on the Stanislaus River. River miles
were determined with a map wheeland 7.5 minute series USGS quadrangle maps, (Knights
Ferry, 1987, Ripon 1980 and Oakdale, 1987). The estimated river miles of our trapping

locations and key area landmarks are:

Knights Ferry Bridge RM 54.6
Orange Blossom Bridge (OBB) RM 46.9
Highway 120/108 Bridge RM 41.2
Oakdale Trapping Location RM 40.1
Caswell Trapping Location RM 8.6
METHODS

JUVENILE OUTMIGRANT MONITORING

Sampling Gear

We fished two rotary screw traps side-by-side in the mainstem of the Stanislaus River

4
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near Caswell State Park to sample juvenile chinook salmon as they migrated downstream.
The screw traps, manufactured by E.G. Solutions in Eugene, Oregon, each consisted of a
funnel shaped core suspended between two pontoons (Figure 2). Each trap was positioned
inthe current so thatwater entered the 8 ft wide funnelmouth. As water entered the funnel and
struck the internal screw core, the funnel rotated. Fish were trapped in pockets of water that
were forced rearward into a livebox, where they could not escape. Each trap was held in
place with 1/4 inch cable fastened to large trees upstream on the north bank. The downstream
force of the water on the traps kept the cables near the water surface. Buoys marked the
location of the cables for human safety. Although there is some recreational use of the river
near the traps by small boats, canoes, and anglers in float tubes, the majority of river use in

the vicinity of the State Park occurs downstream from the trap site.

Trap Site Preparation

The Caswell trapping location was chosen by CDFG in 1994 because it was the
farthest location downstream with adequate access to install and monitor the traps. In 1996,
we moved the traps upstream approximately 100 yards from where they were fished in 1994
and 1995. The trap nearest the left bank (looking upstream) was designated the north trap
and the trap nearest the right bank was designated the south trap. These designations are the
same as those used by the USFWS in 1995.

Prior to the start of sampling, we determined that low catch rates in previous years
were primarily the result of low water velocities at the mouths of the traps. To increase the
efficiency of the traps, we decided to move the traps upstream a short distance and add

sandbags upstream to divert more flow towards the traps.



Figure 2. Photographs of the rotary screw traps fishing near Caswell State Park. The
buoys marked the position of the cables to prevent entanglement with river
users.
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We motj/Z(ceirtSHe traps upstream approximately 100 yards from where they were fished
in 1994 and 1995. We believed the river channel at the upstream location would provide
higher catchrates due to the presence of a large sandbar along the south bank. The sandbar,
approximately 100 yards long, extends outward toward the middle of the river. Due to the
presence of the sandbar along the south bank, the portion of the river extending from the north

bank to the middle of the river is relatively deep with higher water velocities.

The sandbar provided a shallow area to construct a sandbag wall to deflect more flow
toward the screw traps. Because the average water depth along the sandbar was
approximately 2 ft (at low river flow), it was the most suitable location to construct a wall within
the river channel. It was proposed to begin at the south bank, upstream from the traps, extend
downstream ata 45 degree angle from the bank and end a short distance upstream from the
traps. The wall would not block the river, and there would be adequate room for river users

(i.e. rafts, boats, inner-tubes) to maneuver past the traps.

Due to high river flows in 1996, we were not able to construct the sandbag deflecting
wall. Unusually high precipitation during early February caused the river flow to rise and forced
upstream reservoirs to release large amounts of water for flood control purposes through
March. Although we planned to construct the wall to withstand normal spring pulse flows of
about 2,000 cfs, flowreached almost 4,000 cfs and remained above 3,000 cfs from February
23 to March 23 (see Figures 3 and 4). The high flow increased the average water depth over

the sandbar from 2 ft to about 8 ft, a depth at which we were unable to work.

Althoughwe were not able to construct the primary sandbag deflecting wall extending
out from the south bank, on April24 and 25 we added about 750 sandbags to the north bank
a short distance upstream from the traps in an effort to increase catch efficiency. The trap

nearest the north bank was approximately 5 - 7 ft from the bank, in an area where the velocity

7
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was highest. The wall was constructed upstream about 10 ft and extended outward in the river
approximately 5 ft. The wall was designed to deflect juvenile chinook traveling downstream

along the north bank into the current and make them more vulnerable to capture.

On April 20, a few days before sandbags were added to the north bank, we moved the
traps upstream about 50 ft to an area where we measured slightly higher water velocities. The

traps remained there for the rest of the sampling period.

In addition to these changes, we moved the traps laterally on 3 occasions to try to
increase catches (Appendix 1). The changes were only overnight; we expected that any
resulting increase in catchwould be obvious. Since catches did not increase in response to

the changes, the traps were always moved back to their original positions in the morning.

Safety Measures

Although recreational use of the river near the trap site was relatively low, we took
precautions to warn park visitors and river users of the inherent dangers associated with
screw traps. Two signs with large letters were placed upstream from the traps to warn river
users traveling downstream towards the traps. The first sign (3/4 mile upstream) warned of an
"Instream Obstacle Ahead" and recommended portaging on the left bank. The second sign
(150 yards upstream) said "Danger Ahead - Stay Left". An arrow also pointed in the direction
of the left bank. The signs were approximately 4 ft x 4 ft with black letters on a neon
background. Flashing lights, similar to ones seen on roadside construction signs were also

placed on the traps to increase visibility at night.

To discourage people along the banks from swimming or floating toward the traps, we

also placed numerous warning signs at conspicuous places along the banks. The signs
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warned of drowning danger near the traps as well as "keep out" and "private property.” The

signs were in English and Spanish.

Trap Monitoring

We installed the rotary screw traps on February 5 and began retrieving catches the
morning of February 6 (Figure 3). Sampling continued until July 1; traps were removed July
2. The traps were fished 24 hours per day, 7 days per week. Each morning we removed the
contents of the livebox, counted and recorded all fish captured and cleaned the trap and
livebox. It was often necessary to clean the traps again during the afternoon to clear away
debris accumulated against the funnel walls and in the livebox. At times of high turbid flows
and when we had recently released marked fish, we retrieved trap catches both in the
morning and later in the day to document daytime catches of juvenile chinook. Following
nighttime releases, we retrieved catches every hour or two, depending on the amount of

debris buildup and the number of fish being captured.

During natural freshets when fish would accumulate in the livebox fairly rapidly, we
monitored the trap every 2 to 3 hours to reduce mortality of juvenile chinook. Plastic mesh
fence panels were placed in the rear and side portions of each livebox to provide fish with
areas of refuge and to minimize stress and mortality. The fences consisted of ¥z inch plastic
mesh fastened to pipe frames. The mesh caught wood and plant debris while allowing fish

to pass through.
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Stanislaus River Flow September 1995
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Figure 3. Outmigration sampling period in relation to Stanislaus River flow from

September 1995 to August 1996.

During February and March, we measured fork length of a random sample of 30
chinook from each trap twice per week. We measured up to 30 chinook daily from eachtrap

during April through May, and from all fish captured in June. We also measured all rainbow
trout/steelhead and all yearling chinook.

During the course of sampling, we moved the traps slightly and modified the trapping
location several times. The dates and modification are summarized in Appendix 1. Depth

profiles at the Caswell trapping site are given in Appendix 2.

Smolt Appearance Rating

10
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We recorded the external appearance of smolting characteristics for each juvenile
chinook and rainbow trout measured. Smolting appearance was rated on a scale of 1 to 3,
with 1 an obvious parr and 3 an obvious smolt. We calculated an average smolt appearance
rating for each day chinook were rated. Since rating external smolting characteristics is by
nature very subjective, we tried to have the same personrate chinook throughout the sampling
period. The same person conducted the ratings about 85% of the time, with two other

technicians conducting the remaining 15% of the ratings.

TRAP EFFICIENCY TESTS

Release Groups

A total of 15 groups of marked chinook salmon (2 groups of natural migrants and 13
of hatchery origin) were released to estimate trap efficiency between February 14 and June
10 (Table 1). Natural chinook used in mark-recapture experiments had been captured in the
screw trap at Oakdale (RM 40). These fish were marked the morning of capture, held, and
accumulated for 1-4 days in a net pen at Caswell until there were enough to release
(approximately 1,000). We marked naturalfish by cold brand and dye inoculation. The CDFG
supplied the hatcheryfish from the Merced River Fish Facility (MRFF). The hatcheryfishwere
sometimes marked at the hatchery by CDFG and sometimes marked by us. Hatchery fish

were always dye inoculated.

Marked hatcheryfish were transported to the release site 1/4 mile upstream of the trap
by the CDFG on the day of release. When fish were delivered unmarked, they were usually
marked the day of arrival and then held 1 - 2 days prior to release. Once marked, fish were
transferred to their release site and placed in free-standing net pens in the river where they

were allowed to recover at least 6 hours prior to release. The number of fish in each group

11
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ranged from 727 to 2,374.

In addition to releasing natural and hatchery fish to estimate trap efficiency, we
released one group of 960 marked natural migrants 34 miles upstream near Oakdale on May
4 (Table 1). That group was intended as a pilot test to measure smolt survival and travel time

between the Oakdale and Caswell sites.

Table 1. Release data for marked chinook used to test capture efficiency of the rotary
screw traps at Caswell State Park during 1996.

Designated
Release Release Mark Mark Fish Time of Release OBB
Group Date Applied Type Stock Release Location Flow (cfs)
Cc1l Feb 14 dirn Brand Natural 9 pm - 10:30 pm Caswell 1,179
c2 Feb 19 drfn Brand Natural 9:30 pm - 10:30 pm Caswell 2,014
C3 Mar 22 tcbhl Panjet Hatchery 10:30 pm - 12:30 am Caswell 3,413
Cc4 Apr 6 difh Brand Hatchery 10:30 pm - 11:30 pm Caswell 1,791
C5 Apr 6 dirh Brand Hatchery 9:30 pm - 10:30 pm Caswell 1,791
Cc6 Apr 6 blfh Brand Hatchery 2 pm - 3:00 pm Caswell 1,791
c7 Apr 6 birh Brand Hatchery 3 pm - 4:00 pm Caswell 1,791
Cc8 May 2 tcbh2 Panjet Hatchery 12 am - 1:30 am Caswell 1,680
c9 May 2 bcbhl Panjet Hatchery 2:30 am - 4 am Caswell 1,680
Cc 10 May 4 tcgn Panjet Natural 8:00 pm - 9:00 pm Oakdale* 1,674
c11 May 10 tcbh3 Panjet Hatchery 9 pm - 10:30 pm Caswell 1,667
c12 May 10 bcbh2 Panjet Hatchery 11:00 pm - 12:30 am Caswell 1,667
Cc13 May 26 bcbh3 Panjet Hatchery 9 pm - 10:30 pm Caswell 921
C14 May 26 tcbh4 Panjet Hatchery 11 pm - 12:30 am Caswell 921
C 15 June 10 bcbh4 Panjet Hatchery 10:30 pm - 11:30 pm Caswell 1,279
C 16 June 10 tcbh5 Panjet Hatchery 11:30 pm - 12:45 am Caswell 1,279
* Fish released below Oakdale trap for recapture at Caswell to test survival and migration rate from Oakdale to Caswell.
Mark codes describe the type of mark, location applied and origin (hatchery or natural) of fish. “Dot” and “bar” marks are cold brand
hereas “top” and “bottom” marks are the locations dyes were injected.
Hirn = dot left rear natural; drfn = dot right front natural; tcbh = top caudal blue hatchery; difh = dot left front hatchery; dirh = dot lef
ear hatchery; blfh = bar left front hatchery; birh = bar left rear hatchery; bcbh = bottom caudal blue hatchery; tcgn = top caudal greer
hatural;
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Holding Facility and Transport Method

Fish were held in free standing net pens measuring 4 ft x 4 ft x4 ftand 2 ft x 3 ft x 3 ft.
The net pens consisted of 3/16 in. mesh sewn onto frames constructed of ¥z in. PVC pipe.
The pipe was filled with sand so it would sink and rest onthe river bottom. The net pens were
located atthe release location so fish would not have to be moved atthe time of release. The
nets were located about 1/4 mile upstream from the trap in an area of low velocity. Plywood

was placed on top of the nets to provide shade and protection from predators.

The fish were delivered by the CDFG to Oakdale in a large, aerated transport
container. From Oakdale, we transported the fish to the release site at Caswell in 20 gal.
insulated coolers. Between 75 and 150 fish were placed in each cooler and transported to
Caswell in the bed of a pick-up truck. Depending on circumstances, the total time fish
remained in a cooler ranged from 40 to 90 minutes. Water in the coolers was aerated with

bottled oxygen during transport and water temperatures remained relatively constant.

Marking Procedure

Juvenile chinook were marked by dye inoculation or cold brand. The first two groups
of natural fishreleased were fry (about 40 mm long) captured inthe Oakdale trap. Those fish
were too small to inoculate with dye, so we marked them with a cold brand. Branding tools
were machined from 4/16 in. welding rod. Each brand was about 8 inches long with insulation
at one end functioning as a handle. The marking end was machined to either a "dot" or "bar"
approximately 1/16 in. thick. Fishwere anesthetized in a mixture of MS-222 (Schoettger and
Steucke 1970) before branding. Brands were immersed in liquid nitrogen that was held in
insulated containers. To brand a fish, the brand was removed from the liquid nitrogen bath

and was held against an anesthetized fish for about one second. After branding, fish were
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held in net pens for 3 - 4 days to allow the brands to darken prior to release. Any mortalities

were removed and counted daily.

We used a MadaJet inoculator to inject Alcian Green and Alcian Blue dyes (Sigma
Chemical Company, St. Louis, Missouri) into the fins of hatchery chinook (Hart and Pitcher
1969). The dyes were chosen because oftheirknown abilityto provide a highly visible, long
lasting mark. Before marking, fish were anesthetized with MS-222 (Schoettger and Steucke
1970). Once anesthetized, fish were inoculated by placing the tip of the inoculator against the
top portion of the caudal, dorsal or anal fin. Light pressure was applied as dye was injected
into the finrays. Only one mark was applied to each fish, and fish in each group received the
same mark. Location of the mark was varied between groups so that each group could be

uniquely identified.

Over the course of the sampling season, we tested the duration each dye remained
visible and the effects of marking on mortality. To do this, we marked small groups of fish and
held them in a net pen for up to three weeks. Tests were conducted on both natural and
hatcheryfish. Each time a group of marked fish was held for observation, we also monitored
anunmarked controlgroup. Marked fish were held in net pens for as long as 21 days with no

loss in mark retention.

Prerelease Sampling

Fish were sampled for mean fork length and brand clarity either the day prior to or the
day of release. Fifty fish were randomly removed and anesthetized from each distinctly
marked group. Mark clarity was rated as good, present but not identifiable, or absent. “Good”
meant the mark was present and identifiable (color if inoculated and "dot" or "bar" ifbranded).

“Present but not identifiable” meant that a mark was present but the color or exact brand
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symbol was not recognizable. “Absent” meant no mark was evident.

The proportion of fish found to have clear marks in each group was used to estimate
the actual number of fishreleased on February 14, 19, and June 10. These are the only dates
that mark retention was estimated to be less than 100%, and itranged from 98 to 99%. The

number of fish released was estimated by the expression:

number released = proportion mark retention * number in group.

Release Procedure

Fish were released directly from the net pens in which they had been held for at least
6 hours. A dip net was used to remove and release about tenfishatatime. We waited from
1 to 5 minutes between releases of each net full, allowing time for fish to swim away before
the next release. The time required to release a full marked group ranged from 60 to 120
minutes. This protracted release procedure was intended to prevent the fish from behaving
as a single school and to cause them to disperse in time and space as natural migrants

would.

MONITORING OF ENVIRONMENTAL FACTORS

Flow Measurements

Daily Stanislaus River flow data was obtained from the California Data Exchange
Center (CDEC). All river flows cited throughout this report were measured at the Orange
Blossom Bridge (OBB) by the US Geological Survey (USGS). There is also a flow monitoring

station at Ripon, and data from the gage is presented in Appendix 3. The flow data are daily
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averages, so instantaneous flows during freshets were higher. Hourly flow data (at OBB) for
the day prior to, day of, and day following each release of marked fish are also presented in

Appendix 4. Depth-velocity profiles are given in Appendix 5.

We used two methods to measure the velocity of water entering the trap. First, we
measured the water velocity at the time we checked the trap with a Global Flow Probe,
manufactured by Global Water (Fair Oaks, CA), beginning February 17. Second, we
estimated an average daily trap rotation speed for each trap. The time, in seconds, for one
revolution of each trap was recorded every morning. A stopwatch was used to time three

separate rotations of each trap.

River Temperature and Turbidity

Water temperature was measured at the trap site each day with a mercury
thermometer. An Onset StowAway thermometer also recorded water temperature once per

hour. Daily average temperature was derived by averaging the 24 hourly measurements.

Turbiditywas measured eachdaywith a LaMotte turbidity meter, Model 2008. A water
sample was collected each morning and later tested at the field station. Turbidity was

recorded in Nephelometric Turbidity Units (NTU's).

OAKDALE TRAPPING SITE

Inadditionto the screwtraps near Caswell, one screwtrap was fished in the Stanislaus

River near Oakdale by our same field crew, but under separate contract and research
objectives. The Oakdale trap was operated from February 2 to June 8 to determine how

juvenile chinook respond to pulse flows, and to measure survival and migration rate in the
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upper river. Operation procedures at the Oakdale site were similar to those at Caswell, and

data obtained at Oakdale were used for comparison to those obtained at Caswell.

DATA REPORTING

For the purpose of consistent data reporting and comparison, we summarized the data
on days we performed multiple trap-checks into one daily report. The summarized data is
reported each day as the morning, or daily, catch. Therefore, the graphs and tables in this
report show only one sample period per day, even whenthere may have beenas many as 12
samples per 24 hour period. Data were summarized from 12:01 pm the previous day to
12:00 pm on the day data were eventually reported. For example, fish that entered the trap
at 7 pm on April 24 would have been reported in the catch for April 25. Data for each trap-

check (non-summarized) is presented in Appendices 6 and 7.

FINDINGS

OBJECTIVE 1: ESTIMATE THE NUMBER OF JUVENILE CHINOOK MIGRATING
OUT OF THE STANISLAUS RIVER IN 1996.

Trap Catches of Chinook

From February 6 to July 1, we captured a total of 2,468 juvenile chinook, with peak
catches occurring in late April and early May (Figure 4). Although the seasonal pattern of
catches was similar between the two traps fishing at Caswell, the south trap generally
captured more juvenile chinook than the north trap (Figure 5). The total catch for the season
was 1,673 chinook in the south trap and 795 chinook in the north trap. We did not operate the
traps 5 days during the 147 day sampling period due to heavy debris loads. The traps were
pulled up February 20 and began fishing again on February 22. The traps were pulled up
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again on March 2 and began fishing again on March 5.

Daily Chinook Catch and River Flow
Combined Caswell Trap Catches - 1996
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f}\/\_\‘j <<}—— New Trap Position

- 150 A 3,000 :‘E
o V ! o
2 m
: g
O l | —
~x 100 2,000 ©
9 z
2 e
-C S
@) o
# 50 \ 1,000 2

0 0 o delfiule] i ||I|||||||.|I.| Al ebhchelelcielct HO

02-Feb 22-Feb 13-Mar 02-Apr 22-Apr 12-May 01-Jun 21-Jun

12-Feb 03-Mar 23-Mar 12-Apr 02-May 22-May 11-Jun 01-Jul
Figure 4. Total daily chinook catch from north and south traps at Caswell and Stanislaus

River flow at Orange Blossom Bridge (OBB) during 1996. ['New Trap
Position" marks the day (April 20) the traps were moved upstream 50-100 ft in
an attempt to increase trapping efficiency.]

We conducted a paired-sample t-test on In(catch + 1) and determined that the daily
mean catchin the south trap was in fact significantly higher thanthatin the north trap (t=5.04,
d.f. =20, P =0.0001). The daily mean countinthe northtrap was 5.6 chinook/day compared
to 11.8 chinook/day in the south trap.

For the data transformation In(catch + 1), "In" represents natural log. The catch data-base
was the total catch over seven-day periods to minimize the occurrence of zero counts.
The transformation was applied to catch + 1 because, even using the seven-day totals,
there were still four zero counts, all associated with the north trap. (Itis not possible to
take the log of zero counts.)
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Figure 5.

Daily chinook catch in the north and south Caswell traps during 1996,
uncorrected for trap efficiency.

Since the catch differed between the traps, we did not combine traps catches untilwe

also determined to what extent the two traps caught different sizes of fish. We compared the

lengths of chinook captured in each trap during the seven-day periods using a weighted?

paired-sample t-test. No significant difference between the mean size of fish caught at the two

traps (t=0.89

, d.f. =14, P = 0.39) was found.

The weight was the harmonic mean of the numbers of fish measured in the north and
south traps. This harmonic mean is referred to as the effective number and is used to
partially account for variation in sample size between traps and among seven-day periods.
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Capture Efficiency

We made 15 releases of marked fish to test capture efficiency over a range of stream
flow and environmental conditions. The number and frequency of these releases was limited
by catches ofnatural migrants and the availability of hatcheryfish. The percentages of marked
fish recovered in both traps combined varied from 0% to 12.08% (Table 2). The zero
percentages were associated with the only day-time releases made. Although there was
some post-marking mortality, it occurred either within hours of marking or after about 14 days.
We observed the same pattern of mortality during our tests in 1995. Marked fish that died

soon after marking were not released and were subtracted from the number marked.

Table 2. Number and percentages of recoveries in the screw traps at Caswell for all
mark-recapture experiments. Table includes a non-efficiency-testrelease (May
4) at Oakdale (River Mile 40.1) thatwas notincluded in the release vs recovery
Size comparison.

Releas Fish Release Mark # # % OBB
e
Date Stock Location Retention Released Recaptured Recaptured Flow (cfs)
Feb 14! Natural Caswell 0.99 1324 160 12.08 1179
Feb 19* Natural Caswell 0.98 1078 61 5.66 2014
Mar 22 Hatchery Caswell 1 1097 15 1.37 3413
Apr 6 Hatchery Caswell 1 746 22 2.95 1791
Apr 6 Hatchery Caswell 1 748 8 1.07 1791
Apr 6 Hatchery Caswell 1 727 0 0 1791
Apr 6 Hatchery Caswell 1 748 0 0 1791
May 2 Hatchery Caswell 1 1979 151 7.63 1680
May 2 Hatchery Caswell 1 1990 88 4.42 1680
May 42 Natural Oakdale 1 960 2 0.21 1674
May 10 Hatchery Caswell 1 2242 50 2.23 1667
May 10 Hatchery Caswell 1 2341 59 2.52 1667
May 26 Hatchery Caswell 1 2374 159 6.7 921
May 26 Hatchery Caswell 1 2298 125 5.44 921
June 10° Hatchery Caswell 0.99 1559 43 2.76 1279
June 10° Hatchery Caswell 0.99 1981 59 2.98 1279
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! February 14 and 19 and June 10 release totals adjusted for mark retention. All release groups were evaluated for mar|

retention prior to release.

May 4 group 