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Long-term benthic monitoring by Benthic monitoring by DWR has
DWR has provided a nearly con- not detected P. amurensis east of
tinuous time series of Potamocor- Sherman Island. in the western
bula amurensis abundance from Delta. This suggests something is
select locations in the upper estu- preventing upstream migration of
ary. Data from Grizzly Bay (Site this clam. Lower salinity in the
D7) show clam concentrations Delta may be one factor. Although
were highest between 1987 and drought conditions have domi-
1988 (see figure). Peak concentra- nated this region since introduc-
tions have since declined. and the tion of P. amurensis. more nonnal
magnitude of annual fluctuations seasonal weather patterns may al-
has decreased. During 1991 and ter the distribution and abundance
1992, abundance fluctuated be- of this clam.
tween 1,500 and 3,500 clams per Ir---------------------,I
square meter. The data also show
abundance of P. amurensis gener- c.
ally peaks in summer or fall and c. Q)

~+-Q)4000reaches lowest levels in winter. L..L E::
The spread ofP. amurensis is well c.
documented. Spatially intensive 15 ~ 20 0 0
sampling efforts show the clam is E. 0
firmly established in San Pablo ~ 6-
Bay, Suisun Bay, and Suisun (f) O •.•.....wuJuwwuolww......w •••••.•••ohwLwwhww

Marsh, and it occurs marginally in 87 89 91
the western Delta. Additional Year
studies show P. amurensis is hav- IL-..-----:-,------,,------' I
ing a major effect on benthic and Mean Monthly Abundance of P. amurensis
pelagic communities in the north- in Grizzly Bay (Site 07)

ern reach of the bay.
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Intensified monitoring of the
Stockton Ship Channel and lower
San Joaquin River associated with
placement of a barrier at the head
of Old River revealed a dissolved
oxygen sag near Rough and Ready
Island. Although dissolved oxygen
levels in the area have been sup-
pressed throughout the summer, a
severe sag began to develop during
the second week of September.
Diel conditions before the sag
ranged from 3.3 to 4.8 mg/L, but
within days they fell to a range of
0.5 to 1.5.Data were collected from
the DWR continuous, multipara-
meter recorder on Rough and
Ready Island and from profile runs
conducted with continuous instru-

mentation aboard the San Carlos.
Field personnel reported a dredger
was operating during the time of
the sag, and large plumes ofturbid
water and offensive odors seemed
to be related to the dredging. The
dredging, part of routine mainte-
nance for the Ship Channel, was
completed on September 18, and
by September 21 the dissolved oxy-
gen diel range had increased to 1.5
to 3.1 mg/L.

Since there were no significant
variations in San Joaquin River
outflows or water temperatures
during the sag period, the dredging
was probably a major contributor
to formation of the sag. Dredging
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Dissolved Oxygen and Water Temperature in the Stockton Ship Channel During the Dredge Operation

During the first week of June,
USGS hosted a workshop for
USBR and DWR Delta modeling
personnel to present a branched
I-dimensional model code called
"Four-Point". Lew Delong, David
Thompson, and Jon Lee, from the
East Coast conducted the 5-day
program. The Four-Point model is

the potential basis of the new
Delta model being implemented
for the Interagency Program.
Prior to the workshop, the DWR
Delta modeling group successfully
used the algorithms to make
coarse-grid simulations of the
Delta.

probably disrupted deposits of
highly organic material, known to
be on the channel bottom. The
plumes of suspended organic mat-
ter create an extensive BOD load-
ing that could quickly cause a
severe dissolved oxygen deficit in
already depressed conditions. Dis-
continuation of the dredging op-
eration, placement ofthe Old River
barrier, and seasonally lower
water temperatures should help
the area to begin recovering. Ex-
tended monitoring will continue,
and results will be submitted to
appropriate regulatory agencies
for immediate review.

Harlan Proctor, DWR

Of the 18 species of fish the Bay
Study tracks on a monthly basis,
only 5 had average or above aver-
age catches: white croaker, bay
goby, yellowfin goby, speckled
sanddab, and California halibut.
The catch of 0+ white croaker was
about twice the average catch for
1980-1991. The bay goby catch
was slightly above the average for
the quarter, but only 25 percent of
the 1991 catch. The catch of 0+
yellowfin gobies was the highest
since 1986 and increased signifi-
cantly from the summer quarter of
1991 (369 in 1992, 1 in 1991).
Speckled sanddab catches were av-
erage for the quarter but declined
significantly from May to July as
fish emigrated from the bay. Cali-
fornia halibut have been increasing
in numbers since the late 1980s as
we continued to collect juveniles
from the strong year classes of 1987
and 1990.



INTERAGENCY PROGRAM/ESTUARY PROJECT
RESEARCH ENHANCEMENT PROGRAM
The 49 proposals submitted for
this year's research enhancement
program w~re reviewed by outside
experts in the technical fields cov-
ered by the proposals. More than
200 detailed written evaluations
were received from the reviewers.
A local peer review panel and In-
teragency and Estuary Project
staff made the selections from
those proposals ranked highest by
the scientific community. Because
of the overall high quality of pro-
posals this year, the selection proc-
ess was particularly difficult.
Research proposals selected for
funding this year are:

• Channel-Shoal Exchange of
Particles in North San Francisco
Bay
-D.A. Jay and F.G. Prahl

• An Interspecific Comparison of
Metal Bioavailability in San
Francisco Bay: Comparison of
Solute and Particulate Source
Terms. I'

-N.S. Fisher and S.N. Luoma

• Ecology and Potential for Con-
trol of the Invasive Alien Salt-
marsh Cordgrass, Spartina
alterniflora, in San Francisco
Bay.
- D.R. Strong

• Research Projects on the Biogeo-
chemical Cycles of Trace Ele-
ments in the San Francisco Bay
Estuarine System.
- A.R. Flegal

• An Investigation ofthe Effects of
Elevated Water Temperature on
Some Aspects of the Physiologi-
cal and Ecological Performance
of Juvenile Chinook Salmon
(Oncorhynchus tshawytscha):
Implications for Management of
California's Central Valley
Salmon Stocks.
- J. Cech and K Marine

• Reproductive Cycle and Gameto-
genesis of Delta Smelt, Hypome-
sus transpacific us.
- S. Doroshov

EVALUATION OF JOHN E. SKINNER
DELTA FISH FACILITY

In mid-May, construction of the
new holding tank facilities at Skin-
ner Fish Facility was completed,
and testing has begun. So far, the
evaluation has revealed two con-
cerns needing more study. The first
has to do with the way the tanks
fill. After the fish in a tank are
counted, the tank must be refilled.
During the 10- to 15-minute refill-
ing period, flows into the other
holding tanks increase to greater
than acceptable levels. It is not
clear what, if anything, can be done
about this problem.

On August 6 and 9, the Banks
Pumping Plant operated for sev-
eral hours with the old and new

collection and holding facilities op-
erating simultaneously. Pumping
rates were 6,400 cfs on August 6
and 9,790 cfs on August 9. During
this test, fish were salvaged at
roughly double the rate in the new
holding tank building (fed by the
old [louver] secondary system) as
in the old holding tank building
(fed by the new [perforated plate]
secondary system). This difference
in salvage between systems raises
questions about the relative effi-
ciency of the two secondary sys-
tems and how to estimate salvage
when both collection systems are
operating.
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Neomysis abundance is at an all-
time low this summer. Water tem-
perature has been unusually high
since the drought began, and the
Neomysis population has declined.
Female size in summer has been
smaller than before the drought;
smaller females carry fewer eggs.
Unless higher temperatures accel-
erate egg development, reduced fe-
cundity will result in slower
population growth rates. Low out-
flow also plays a part. Two-layered
flow tends to break down at low
outflows, and mysids are no longer
concentrated in the entrapment
zone by the bottom density current.
Food supply also has been low, but
it is not clear whether Neomysis is
food-limited.



During the recent water right
phase of the Bay/Delta hearings,
SWRCB was informed that repre-
sentatives of the Interagency Pro-
gram have been evaluating the
Decision 1485 compliance monitor-
ing program. SWRCB staff is re-
ceptive to reviewing new concepts
and modifications to the program
presented in the May 1991 Water
Quality Control Plan.

The goal of the Interagency evalu-
ation committee is to consolidate
and streamline the water quality,
phytoplankton, zooplankton and Comparisons were made between
benthos monitoring programs so discrete water quality measure-
resources can be redirected to spe- ments taken during 1983 through
cial studies and still maintain 1990 in the center of the channel
baseline surveillance. This evalu- and continuous monitors located
ation has included a review ofsam- near shore. In general, continuous
pling locations and frequencies measurements were not signifi-
using discrete and continuous cantly different from discrete field
monitoring data collected over the measurements within regions iso-
past 20 years. lated by the cluster analyses.
Discrete sampling locations were These results suggested that a
addressed using cluster analyses of strategically located continuous
field sampling data. The analyses moni~or suppolemented by one or
we s d t 21 t f 0 t two dIscrete SItes could adequately

~eu efi 0 grho0huP s a IOnsIn 0 describe trends over time within
regIOns or w IC monthly average h 0
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lar between 1974 and 1990. Water
I

quality variables included: chloro-
phyll, dissolved oxygen and nutri-
ent concentration, Secchi disk
depth, turbidity, specific conduc-
tance, pH, and air and water tem-
perature. Following cluster
analyses computed for various
time periods, sampling stations in
the downstream bays and Delta
were grouped into seven study re-
gions: northern Delta, central
Delta, southern Delta, lower San
Joaquin, western Delta, Suisun
Bay, and San Pablo Bay.

Sampling frequency analyses for
parameters commonto continuous
and discrete measurements sug-
gested monthly sampling would
capture most ofthe variation in the
estuary. Sampling frequency was
addressed by comparing the mean
and coefficient of variation at dif-
ferent time intervals for continu-
ous monitoring and discrete field
samples using analysis ofvariance.
In general, variation at weekly
through monthly intervals was not
significantly different for the con-
tinuous data, and variance at
monthly through quarterly inter-
vals was not significantly different
for the discrete field data. Analysis
of means demonstrated similar
patterns.

Similar statistical analyses are be-
ing applied to the benthos and
zooplankton datasets to determine
appropriate study regions and
sampling frequencies. When
analyses are complete, the various
program elements will be superim-
posed to maximize collection effi-
ciency and provide synoptic
sampling of all parameters.

Peggy Lehman, DWR

NEW EARTHQUAKE MOTION
PREDICTION ~fETHOD

Lawrence Livermore Laboratory
recently installed seismic instru-
ments and recorders in the
DWRlUSGS monitoring station at
Old Dumbarton Bridge. The in-
struments measure motion caused
bysmall to moderate earthquakes.
Sensors are located on the New
Dumbarton Bridge, and CAL-
TRANS will be drilling through
the old bridge for installation of
one near-surface sensor and an-
other at bedrock (about 600 feet).

The objective is to predict motion
caused by large earthquakes along
major bay area faults. According to
scientists at Lawrence Livermore
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Lab, geologic-substrate informa-
tion is not sufficient to predict the
response of structures to earth-
quakes. By measuring ground and
structure motion during small and
moderate earthquakes, scientists
plan to develop transfer functions
that relation motion to a range of
earthquake magnitudes and loca-
tions. Modal analysis and other
techniques will be used to scale
these transfer functions so they
can be used to predict motion
cuased by large earthquakes.

Larry Schemel,
USGS, Menlo Park



The figures below, from the DWR inflowhas been relatively constant system. Recent pumping increases
daily dispatcher's report, illustrate during the summer and due almost are due to transfers of the 1992
recent trends in Delta hydrology exclusively to releases from stor- water bank water.
and pumping. As expected, Delta age on the Sacramento River
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Since 1989, USBR has been evalu-
ating physical and operational
changes that might help transport
striped bass eggs and larvae to
Suisun Bay more quickly without
adversely affecting other uses of
the estuary. USBR has also been
studying ways to reduce fish losses
at Tracy Fish Collection Facility.
Results of the two programs for
1992 are summarized below.

Abundance of Striped Bass
Eggs and Larvae in the

Upper Sacramento River
During Spring 1992

Results indicate striped bass
spawning above Sacramento was
unusually low this year.

Objectives of the 1992 study were
to learn more about factors influ-
encing bass spawning and to im-
prove sampling equipment design
to make sampling easier, to mini-
mize mutilation of eggs and larvae
retained in the nets for long peri-
ods, and to make use ofnew meters
that operate adequately under the
extremely low-flowdrought condi-
tions.

The nets were fished for about 12-
hour periods again this year, but
sampling gear was modified and
downsized. Sampling began in late
March and continued until the
equipment was vandalized in early
June. Based on past results and
the unusually high water tempera-
t un's in May, most of the spawning I
is hdieved t.ohave occurred before I'

,Iunt' .

Low-velocity flowmeters were
placed in the nets to measure Sac-
ramento River flow, which was at
times the lowest since the drought
began. These more sensitive flow-
meters are factory-mounted in 5-
inc~-diameter tubular housings,
whIch also provided an ideal sur-
face for attaching a net with a l-
inch smaller diameter than
previously used. The 5-inch flow-

meter and smaller net opening col-
lected ample volumes for the sam-
ples.

For routine samples in 1992, we
used a 330-micron mesh net. Sev-
eral comparisons were made with
the standard 500-micron nets used
in the past, with variations in fish-
ing duration.

Increase in water temperature
within certain ranges was still the
factor most consistently related to
large peaks of bass spawning.
Spawning started very early again
in 1992due to early warming ofthe
river water.

Striped bass spawning in the Sac-
ramento River above Sacramento
dropped significantly this year.

Only a few hundred million eggs
and larvae were detected, com-
pared to several billion in the pre-
vious 3 years. This is in contrast to
DFG's 1992 striped bass young-of-
the-year index, which was nearly
double indexes in previous years of
this drought. The improved index
indicates better early survival of
the bass larvae in the estuary.

Questions arise as to why the data
indicate such a great reduction in
spawning. Could the bass have
spawned in the river below Sacra-
mento or in the central Delta this
year? Bass eggs and larvae are ex-
tremely fragile at the time of
hatching and at higher tempera-
tures. Could the stage of develop-
ment at the time the eggs and
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larvae entered the Sacramento,
combined with high water tem-
peratures, have influenced their
retention in the nets? Rice field
pesticides also have been a con-
cern. However, after pesticide ap-
plication this year, rice field water
was, for the most part, held on the
fields and not released back to the
river, so pesticides should not have
caused any problems this year.

Research and Evaluation at
Tracy Fish Collection Facility

Efforts at Tracy Fish Collection
Facility are summarized in the fol-
lowing sections.

Predator Removal

Systematic removal of fish preda-
tors has been the primary focus of
studies in 1991 and 1992. During
quarterly sampling in 1991, 1,925
striped bass and 531 white catfish
were removed. During 1992, re-
moval efforts were monthly from
February through June and will
continue monthly from September
through December. Results show
fish predators can be kept at low
levels by regular trapping and re-
moval programs. In addition, we
are acquiring data on other species
and analyzing stomach contents of
various sizes of striped bass and
white catfish.

Local Fish Resources

In 1991 and 1992, fish in the Delta-
Mendota Canal intake channel ad-
jacent to and immediately below
the Tracy Fish Collection Facility
are being assessed. Each quarter,
standard fyke- and gill-nets are set
and lifted both day and night. In
1991, there was limited elec-
trofishing along the intake chan-
nel shorelines. Plans for 1993 are
to redirect field efforts to evalu-
ations of fish salvage efficiencies.

In 1991, gill-net samples captured
365 fish of 15 species. Overnight
gill-net sets produced far greater
numbers than day sets. Striped
bass and white catfish were the

most abundant species. Striped
bass numbers increased regularly
through the year and peaked in
December. White catfish were the
most abundant species in May, but
were not caught in December.

Splittail (Family Cyprinidae), a
large minnow considered uncom-
mon in the Delta, was the third
most abundant fish in the samples.

Fyke-netting was relatively unpro-
ductive in 1991, except in May,
when 10 samples contained 385
white catfish but no other species.
Fishing time varied from about 8
hours during the day to about 18
hours overnight. Only 12 catfish
were taken in day samples, com-
pared to 373 in overnight collec-
tions.

Entrainment of
Fish Eggs and Larvae

An automated pump sampling de-
vice has been developed for real-
time monitoring of eggs and larvae
at the intake area. The device ac-
quires hourly concentrated ich-
thyoplankton samples and
automatically preserves them to
minimize in-sample predation and
decomposition. To check efficiency
of the device, plankton nets are
often deployed near the pump ori-
fice. The pump sampler was oper-
ated continuously from April 28 to
June 15, 1991, and again from Feb-
ruary 15 to June 7, 1992, with few
shut-downs. In analyzing the data,
emphasis will be on two major ar-
eas: estimation of species-specific
entrainment rates of early life
stages of fish with comparisons to
environmental variables, and
evaluation of pump sampler effi-
ciency with comparisons between
simultaneous plankton net and
pumping data.

Advanced Flow Instrumentation

USBR's Denver office has been
studying the latest technology in
automated flow instrumentation
that might apply at Tracy Fish Col-
lection Facility in the future. If ac-
ceptable, new instrumentation

will be installed at key sites early
in 1993. The instrumentation will
enhance future research on sal-
vage efficiency studies, and rou-
tine operations should benefit as
well.

Techniques for Estimating
Fish Numbers and Sizes

Combined efforts ofUSBR and sci-
entists at Israel Oceanographic
and Limnological Research, Ltd.,
have resulted in transfers of tech-
nologies for sampling fish popula-
tions with "single beam"
hydroacoustic devices linked with
computer software developed at
the University of Oslo, Norway.
These new techniques are being
applied at the Tracy Fish Collec-
tion Facility with the aid of Dr.
Paul Walline of IOLR. The system
worked well under operational
conditions tested during the first
week in June.

Fish Salvage Efficiencies

The predator removal program is
an initial step toward improve-
ment offish salvage capabilities at
Tracy Fish Collection Facility. Ac-
quisition offield data in December
1992 will complete field programs
for this phase. Tentative plans for
1993 include:

• Continuing monthly predator
removal programs.

• Continuing entrainment esti-
mates for fish eggs and larvae.

• Refining sieve-netting tech-
niques to quantify losses of fish
through the louver systems.

• Refining identification (taxon-
omy) and counting procedures.

• Initiating hydroacoustic studies
at fish stocking sites in the Delta
to determine the extent ofpreda-
tor concentrations.

• Experimenting with released
and recovered fish (young
salmon and striped bass) to de-
termine survivorship in the
holding tanks and efficiencies of
the secondary louver system.

Jim Arthur, USBR
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