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WESTERN DIVISION AMERICAN FISHERIES SOCIETY PROGRAM:

Monday, July 26, 1993

Session | : Stream Habitat Evaluation

Chair: Pete Bisson - Weyerhaeuser Company.
- 1:30 - 5:30 FIR ROOM

Speakers:
1:30 - 2:00 Stream habitat in the context of the watershed.
Michae} Purser, CTVIR.

2:00 - 2:30 Channel slope and discharge: gradients that affect models
that predict standing stocks of trout in streams.
Wayne Hubert, USFWS & Steve Kozel, USFS.

2:30 - 2:45 Coffee Break

2:45 - 3:15 Repeatability of U. S. Forest Service Pacific Southwest Region Habitat
classification procedure. -
David Azuma & Dave Fuller (presenter), USFS.

3:15 - 3:45 Winter habitat use by rainbow, brown and brook trout
in the Upper North Umpqua River basin.
Dave Leonhardt, Harza Northwest, et al.

3:45 - 4:15 Cool water formation and trout habitat use in a deep pool in
the Sierra Nevada, California.
Kathleen R. Matthews, USFS, et al.

4:15 - 4:45 Relations between fish and habitat in the Central Platte
River, Nebraska.
James Chadwick; Chadwick & Assoc., et al.

4:45 - 5:15 Use of inert dye to characterize habitat complexity in
small streams.
Pete Bisson, Weyerhaeuser Co., et al.




Abstract for 1993 Western Meeting
Stream Habitat Session
Session Moderator: Pete Bisson

The Title of the Paper. Channel Slope and Dlscharge' Gradlents
that Affect Models that Predict Standing Stocks of Trout in
Streams

First Author. Wayne A. Hubert, U.S. Fish and Wlldllfe Service,
Wyoming Cooperative Fish and Wlldllfe Research Unit, Laramie, WY
82071-3166, 307/766-5415 (presenter).

Co-author. Steven J. Kozel, U.S. Forest Service, Boise National
Forest, 1750 Front Street, Boise, ID 83702, 208/364-4100.

The Body of the Abstract. I suggest that two habitat gradients--
channel slope and stream size~~are important determinants of
physical habitat features and trout abundance among streams in
the central Rocky Mountains. Consideration of these two habitat
gradients can provide a simplified basis for understanding the
seemingly unrelated accumulation of models that predict standlng
stocks of trout. Among 48 stream reaches in 15 streams in
southeastern Wyoming, 35 habitat features were assessed for their
relation to channel slope and stream size, and to standing stocks
of trout. Thirty-two of the habitat features were significantly
related to channel slope or stream size, and 19 of these habitat
features accounted for variation in standing stocks of trout.
Among published models predicting standing stocks of trout in the
central Rocky Mountains, most of the independent variables are
related to channel slope or stream size.




Abgtract For WDAFS Meeting, July, 1953

Title of Paper: Repeatability of the U.S8. Forest Service Pacific Southwest
Region Habitat Classification Procedure

First Author: David Azuma, USDA Forest Sexvice, Pacific Southwest Experiment
Station, PO Box 245, Berkeley, California 94701, 510/559-6453.

Co-Author: David Fuller, USDA Forest Service, Six Rivers National Forest, 1330
Bayshore Way, Eureka, California 95501, 707/442-1721 ({presenter).

The U.S. Forest Service Pacific Southwest Region (California) adopted a
standard procedure for stream habitat evaluation surveys. The core of this
survey procedure ip a habitat clagegification procedure that waes modified from
the gystem developed by Biggon et al. 1981. This procedure has provided much
valuable information on gtreams throughout California National Forest Lands but
its walue as a menitoring tool has been questioned because of the subjective
nature of procedure. In 1991, three studies were conducted on the
repeatability of thies procedure. The objective of these studies were to
determine if different cbservers classified habitat units differently over a
given reach of stream. Two studies were conducted on short reaches of small
streams in the Sierra Nevada Mountaing and one study was conducted over ten
miles of streams in the Klamath Mountains. Statistical analysis of all studies
show that both the length and frequency of habitat types are significantly
different among cbservers. The authors provide recommendations on ways to
potentially improve repeatability. -Based on the regults in this paper, the
.authors feel that this procedure is not a valid monitoring tocol.




WINTER HABITAT USE BY RAINBOW, BROWN AND BROOK TROUT IN THE '
UPPER NORTH UMPQUA RIVER BASIN

First Author; David Leonhardt, Harza Northwest, Inc., 2353 130th Avenue NE, Suite 200,
Bellevue, WA 98005

Co-Authors: Tim Hardin, Hardin-Davis Associates, 2910 NW Miller Lane, Albany, OR 97321;
Linda Prendergast, Pacific Power, 920 SW Sixth Avenue, Portland, OR 97204

Abstract: Habitat use data (water depth, velocity, and substrate) were collected for adult and
- _]uvcmlc rainbow, brown and brook trout in the North Umpqua River in southern Oregon, and two
major tributaries {(Clearwater River and Fish Creek), during January and February, 1993.
Observations during both daytime and nighttime were made in riffles, pools, glides, cascades, and
riffles with pocket water over a wide range of streamflows. Only a few trout were observed
during daylight surveys, and nighttime sampling was far more effective. For all species, a total of

296 fish observations were made at night, and only 6 trout were observed during the day.

Water temperatures during the survey ranged from 33°F to 42°F during the study, and
trout were generally found in slow-moving water near the stream bottom. Focal point (fish nose)
depth measurements of nearly all fish sampled were within 0.2 feet of the stream bottom. Focal
point velocity measurements were always less than 0.3 feet per second. Trout commonly
occupied stream areas where total depths ranged from 0.2 feet to 3.5 feet dccp, and mean column
velocities ranged from 0 to 2.0 feet per second.

" Habitat utilization curves were constructed from winter habitat use data, and compared
with utilization curves for summer conditions. Habitat used by trout during winter had
substantially lower velocities than habitat used by trout during summer conditions. Use of depth
was approximately the same for winter and summer conditions.




Title: Cool water formation and trout habitat use in a deep pool in the
Sierra Nevada, California.

Eirst Author: Kathleen R. Matthews, U.$.D.A. Forest Service, Pacific
Scuthwest Research Station Box 245, Berkeley, California 94701, 510-55%-
6454 (presenter).

Co-puthors: Neil H. Berqg, and David L. Azuma U.S5.D.A. Forest Service,
Pacific Southwest Research Station Box 245, Berkeley, California 94701
and Thomas R, Lambert Pacific Gas and Electric, 3400 Crow Canyon Road,
San Ramon, CA 94583, 510-866-5844

Abstract: On a relatively pristine section of the North Fork of the
American River, we conducted a study to document temperature
stratification in a deep bedreck ponl, describe the diel movement of
trout, and determine whether trout preferentially sought out cocler
portions of the pool. From July 30-October 10, 1992, the main study pool
and an adjacent pool stratified (temperature difference between surface
and bottom up to 4.59C} on all but two days. $ix rainbow and brown trout
equipped with temperature-sensitive radio transmitters used water
temperatures ranging from 12-13.3°C throughout the diel period. During
the late afternoon, when the widest range of water temperature was
available, trout were found in temperatures up to 19.3°C even though
cocler (14.5°C) water was available. Trout were not, however, found in
the warmest, shallowest portion of the pool during the day when water
temperature peaked. Radiotracking indicated that fish were most active
and had largest home ranges at dusk and night; fish were least active
during the day. Because we fdound no evidence of subsurface seepage into
the pool and the incoming water into the pool was warmer than the pool’s
maximum, we speculate that the pool geometry and depth of deep pools may
serve to moderate elevated summer water temperatures which can stress
trout populations. Future work will determine how widespread these
thermally stratified pocls are in the Sierra Nevada and whether similar
peols exist in more impacted {(e.g. logged, grazed) areas.




Relations Between Fish and Habitat in the Central Platte
' River, Nebraska

James W. Chadwick, Steven P. Canton, Don J. Conklin, Jr., Paul L. Winkle

Chadwick & Associates
5575 South Sycamore Street, Suite 101
Littleton, CO 80120

The fish community in the central Platte River in Nebraska was sampled by Chadwick & Associates from
1990-92 as part of a project sponsored by the Nebraska Public Power District and the Central Nebraska
Public Power and Irrigation District. The data collected provided important information on the seasonal
variations in fish abundance and on interactions between fish and available habitat. In 1990 and 1991,
sampling was conducted in early summer and fall at eleven sites along the central Platte River between
the towns of Lexington and Phillips, Nebraska. In 1992, sampling was conducted in summer and fall
at six of the sites. Five general habitat types in the main channel were identified: open channel, bank,
snag, backwater, and isolated backwater. Sloughs, side channels, and ponds occurred off-channel.
Habitat associated with bridges was also present, but in small amounts. The fish abundance was
calculated two ways. Density of fish (#/acre) expressed the quantity of fish per unit area of each habitat
type, allowing comparisons between sites, Abundance of fish (#/site) expressed the quantity of fish per
study site, based on the percent composition at each site for each habitat type.

A total of 17,813 fish were collected from off-channe] and bridge habitats. The most abundant species
in the off-channel sites was the mosquitofish. The fish communities associated with bridges were very
similar to those of the main channel study sites. Habitat in the main channel was dominated by the open
channe] habitat type, which averaged 95% of the total surface area over all years. Bank habitat averaged
2%, and the other three habitat types averaged <1%. A total of 58,184 fish were collected from the
main channel study sites in 1990-92. These fish comprised 40 species in 12 families. The dominant
family, in terms of number .of species and number of fish collected from 1990-92, was the minnow
family. Sand shiners, red shiners, and bigmouth shiners were consistently the most abundant minnow
species in each sampling period. Mosquitofish and plains killifish were the two other species that were
most abundant in the collections. Collectively, forage fish averaged over 95% of the number of fish
collected at each study site during each sampling period. Open channel habitat had the lowest density
of fish (#/acre) each season compared to the other four habitat types. Densities of fish were usually
greatest in bank and snag habitat. Due to the much greater abundance of open channel habitat compared
to the other habitat types, it accounted for most of the abundance of fish at each site. Therefore fish that
preferred open channel habitat (sand shiners, bigmouth shiners, red shiners) were the most abundant
species.

Abundances of fish were substantially greater in the falls of 1990 and 1991 compared to the summers of
1990 and 1991, respectively. These increases were attributed to the recruitment in the fall of forage
species such as plains killifish, mosquitofish, and sand shiners. This increase was not observed in the
fall of 1992, and was probably due to high flows, which may have dlsrupted spawning and displaced eggs
and young-of-the-year. ‘




Use of Inert Dye to Characterize Habitat Complexity in Small Streams

Peter A. Bisson and Brian R. Fransen, Technology Cehter, Weyerhaenser Company,
Tacoma, WA 98477, 206/924-6325

N. Phil Peterson, School of Fisheries, University of Washington, Seattle, WA 98195,
206/685-3464

Habitat complexity is often cited as an important factor influencing the guality of a
stream's rearing environment for fishes. At present, there is no universally accepted
measure of habitat complexity in small streams, nor have many studies attempted to relate
fish populations or species assemblages to habitat complexity in a quantitative way. The -
controlled release of inert tracers such as fluorescent dyes may provide one means of
characterizing the diversity of hydraulic conditions in small streams, based on the
observation that a hydraulically complex channel with numerous eddies and backwaters
will transport the tracer differently than one that is simple. There are two approaches to
introducing inert dyes into stream reaches: (1) continuous addition until equilibrium
concentration is achieved, followed by examination of the rate of dye attenuation after
addition has ceased, and (2) release of a "slug” of dye, followed by measurements of dye
concentration as the slug passes some downstream location. While the first approach

_yields precise measurements of water movement through a site, the second method is

much faster and can also yield useful results. Using the dye slug approach, we placed
Rhodamine WT in simple and comﬁlex habitat units (i.e., pools and riffles) as well as
simple and complex channel reaches in western Washington streams. Results of these
experiments helped to explain differences in fish population abundance and species
diversity at the sites. The technique was also useful for characterizing habitat changes
caused by increased or decreased discharge.




Monday, July 26, 1993

Session Il : Sensitive/Endangered Aquatic Species
Chair: Diane Windham - USFWS5.
1:30 - 5:30 SACRAMENTO ROOM

Speakers:

1:30 - 2:00 Contaminant |mpacts on endangered fish in the San juan River.
S.J. Hamllton & K. J. Buhl, USFWS. :

2:00 - 2:30 Macrohabitat of endangered humpback chub (Gila cypha) from
the Colorado River in Grand Canyon.
Richard Valdez, BIO/WEST, Inc.

2:30 - 2:45 Coffee Break

2:45 - 3:15 Fish habitat attributes of entered and unentered watersheds and the
distribution of bull trout (Salvelinus confluentus) spawning sites in
the upper Spokane River system, northern Idaho.

David Cross, USFS.

3:15 - 3:45 Fish communities of three rivers in southern California.
Steve Canton, Chadwick & Associates., et al.

3:45 - 4:15 Behavior of the endangered Shasta crayfish (Pacifasticus fortis) and
the effects of its competitor P. leniusculus.
Camille Mojica, Univ. of CA, Berkeley, et al.

4:15 - 4:45 Morphological characteristics of threespine sticklebacks
(Gasterosteus aculeatus) from the Sweetwater River,
San Diego County, California.
Michael D. White - Ogden Environmental and Energy Services Co.




Contaminant Impacts on Endangered Fish in the San Juan River

S.J. Hamilton and K.J. Buhl, U.S8. Fish and Wildlife Service,
National Fisheries Contaminant Research Center, Field Research Station,
Yankton, South Dakota 57078-9214, (605)665-9217

Pesticide use and contaminants have contributed to the decline of about 20% of
the Nation’s threatened and endangered species. Aquatic species seem to be
particularly vulnerable because of the waterborne and dietary routes of exposure
and rapid movement of contaminants in agquatic systems compared to terrestrial
systems. The primary concern for endangered fish in the upper Colorado River
bagin has been evaluation of physical (flow, habitat} and biota (introduced
species) changes. We conducted 96-hour acute toxicity tests with three life
stages of hatchery-supplied Colorado squawfish, razorback sucker, and bonytail.
Comparison of acute toxicity data for endangered fish, and information from DOI
Irrigation Drainwater Program investigations indicated contaminants may be an
important contributor to the decline of these endangered fishes. In San Juan
River backwaters receiving irrigation drainage, boron, vanadium, and zinc seem
- to be moderate waterborne hazards, whereas selenium seems to be a dietary hazard.
Thus, contaminants may be an important component.that could adversely affect the
recovery of these species in the San Juan River.




Title: Macrohabitat of Endangered Humpback Chub (Gila cypha) from the Colorado River in ‘
Grand Canyon -

Author: Richard A. Valdez, BIO/WEST, Inc., 1063 West 1400 North, Logan, UT 84321 (801)
752-4202 ' '

ABSTRACT: Adult humpback chub (Gila cypha) occupied macrohabitats disproportionate to their
occurrence in the Colorado River in Grand Canyon. Of 53 radiotagged adults monitored over a
range of flows, 70% of 455 contacts were from large recirculating eddies, 16% were from runs, 12%
were from eddy return channels (large backwaters), 2% were from pools, and none from rapids or
riffles. By comparison, these habitats composed 19, 59, 1, 18, 1, and 2% of surficial area, respectively,
at moderate flows of 283 m’/s. At high flows of 425 m’s, these habitat proportions changed to 32,
58, <1, 6, 2, and 2%, respectively, and at low flows of 142 m’/s, habitat proportions were 10, 45, <1,
35, 4, and 5%, respectively. Although substantial changes occurred in surficial area of macrohabitat
at different flows, the majority of adult humpback chub consistently used large recirculating eddies
and associated eddy return channels, inspite of their availability. Most fish were contacted in low
velocity regions within these habitats, which partly explains the survival strategies of this large river
cyprinid in one of the swiftest whitewater rivers in North America.




FISH HABITAT ATTRIBUTES OF ENTERED AND UNENTERED WATERSHEDS
AND THE DISTRIBUTION OF BULL TROUT (Salvelinus confluentus) SPAWNING SITES
IN THE UPPER SPOKANE RIVER ECOSYSTEM, NORTHERN IDARHO.

by: David Cross, Forest Fisheries Program Manager
Idaho Panhandle Naticnal Forests
1201 Ironwood Dr )
Coeur d'Alene, Idaho 83814

ABSTRACT

On the Idaho Panhandle National Forests bull trout and westelope cutthroat
trout are indicator species in the Forest Plan, listed as sensitive species by
Region 1 of the Forest Service and as species of special concern by the Idaho
Department of Fish and Game. To address the needs of these species and
especially the bull trout with the recent petition for ligting under the ESA
the Idaho Panhandle National Forests began habitat typing unentered and entered
watersheds in 1991. A physical habitat typing protocol developed in Region 5 of
the USFS and meodified for the waters of northern Idaho was used to monitor any
changes fish habitat which may occur due to land management actions. Of the
attributes described by the methodology, mean residual pool volume and residual
pool depth from entered and unentered watersheds have been emphasized in
analysis due to the value of pools in the stream ecology of bull trout and
westslope cutthroat trout for rearing and overwintering habitat. Changes in the
guality (volume and depth) and quantity of pool habitat as a result of channel
destabilization has a negative influence carrying capacity as demonstrated by
trout densities in the Coeur d‘Alene and St. Joe rivers, and appears to
influence the distribution of spawning bull trout. Fish habitat attribute data
from unentered watersheds in the upper St. Joe watershed serves as a standard
by which to judge deviations seen in basins of similar geology, elevation, and
forest type where management activities have occurred, and to facilitate
addressing these issues in the planing of future actions




Fish Cmﬁmunities of Three Rivers in Southern California |

Steven P. Canton!, James W. Chadwick', Don J. Conklin!, Jr., Paul L. Winkle!, Tim Moore?

! Chadwick & Associates, Inc.
5575 South Sycamore Street, Suite 101
Littleton, CO 80120

2 Risk Sciences
6190 Lehman Dr., Suite 108
Colorado Springs, CO 80918

Surveys of fish and physical instream habitat in the Santa Ana River Basin, Santa Margarita River Basin,
and San Marcos Creek were conducted seasonally in 1991. These surveys were designed to provide data
describing the existing biological resources of these systems. Three study sites were sampled on San
Marcos Creek, thirty nine sites in the Santa Ana River Basin, and ten sites in the Santa Margarita River .
Basin. Physical and instream habitat features at each study site were quantified using the EPA Rapid
Bioassessment Protocols. Fish populations were sampled at all study sites using backpack electrofishing
gear on a measured section of stream. \ _

The RBP habitat ratings indicated that instream habitat in the three drainages was generally poor to fair,
This was due to low, ephemeral flows at some sites and a lack of instream cover, and predominance of
sand or silt substrates at other study sites. Channelization at many study sites in the Santa Ana River
Basin and San Marcos Creck reduced sinuosity and pool - riffle ratios. A few tributaries to the Santa Ana
River and Santa Margarita River (Chino Creek and Rainbow Creek, respectively) had fair to good habitat
ratings. These tributaries were characterized by plunge pools connected by short drops and riffles.

The fish community in San Marcos Creek consisted of only one species, the mosquitofish (Gambusia
affinis). This species can tolerate a variety of unfavorable water conditions, and was apparently the only
species able to tolerate the low flows and silt substrate present in San Marcos Creek. Seventeen species
of fish were collected from the mainstem Santa Ana River, and fourteen species were collected from
Santa Ana River tributaries. Two native species, the Arroyo chub (Gila orcutti) and the Santa Ana sucker
(Catostomus santaanae), were collected from both the mainstem Santa Ana River and some of its
tributaries. These two species are designated as Species of Special Concern by the State of California.
Arroyo chubs were also collected in the Santa Margarita and its tributaries, although no Santa Ana
suckers were collected there. All other species collected were introduced species. Some of the exotic
species, such as rainbow trout (Onchorhiynchus mykiss) and brown trout (Salmo trutta), are actively
managed in the headwaters of the Santa Ana River. The remaining exotic species have been introduced
to the drainages throughout the last century and have become established.




ABSTRACT: 1993 WESTERN DIVISION AFS CONFERENCE

Behavior of the endangered Shasta crayfish (Pacifastacus fortis)
and the effects of its competitor P. leniusculus

Camille L. Mojica, Department of Integrative Biology, University
of California, Berkeley, Ca 94720 (510)642-5318
(presenter) -

June B. Mire, Department of Integrative Biology, University of
California, Berkeley, CA 94720 (510)642-5318

Don C. Erman, Department of Forestry and Resource Management,
University of California, Berkeley, CA 94720 (510)642-0263

The endangered Shasta crayfish (Pacifastacus fortisg) and its
introduced competitor, P. leniusculus, were collected from the wild
and studied in captivity at the Field Station £for Behavioral
Research on the University of California, Berkeley campus.
Experiments revealed that the diel cycle of each species is
similar. This result sudgests that the two species seek resources
(i.e. cover, food) at the same time, putting them in direct
competition for these resources. We also investigated the nature
of natural and artificial cover-use by each species, isolated and -
together. Each species showed an increase in artificial cover-use
when in mixed-species ponds. Shasta crayfish in the presence of P.
leniusculus had a mortality rate that was twice as high as those in
single-species treatments, with females suffering a significantly
greater loss. Shasta crayfish were observed copulating and data
were gathered on.egg number and viability for individual females
over the course of the mixed-species experiments. Our
investigation provides insight into the nature of the interactions
that may occur in the field between the Shasta crayfish and P.
leniusculus. :




The Title of the Paper: Morphological Characteristics of Threespine Sticklebacks
(Gasterosteus aculeatus) from the Sweetwater River, San Diego County, California.

Author: Michael D. White, Ogden Environmental and Energy Services Company, 5510
Morehouse Drive, San Diego, CA 92121, (619) 458_—9044. _

The Body of the Abstract: The unarmored threespine stickleback (Gasterosteus aculeatus
williamsoni) is a federally- and state-listed endangered species and a native of southern
California riverine systems. This subspecies was formerly distributed thronghout
drainages in the Los Angeles Plain and in some drainages of the Ventura Plain, but now
recognized populations are present only in the headwaters and tributaries of the Santa Clara
River and in San Antonio Creek. Several other remnant or transplanted populations exist,
including a population taken from the Santa Clara River and transplanted into San Felipe
Creek in San Diego County. These remnant or transplanted populations may be important
to G. a. williamsoni recovery efforts, as they represent stocks potentially available for
reintroduction into the historic range of the subspecies. In this paper, I present the results
of a morphometric study of a G. aculeatus population present in the upper Sweetwater
River in San Diego County. Individuals collected over several years have average lateral
plate counts less than 1.0, which is characteristic of G. a. williamsoni. Other
morphological characters, such as dorsal and pelvic spine length are more similar to G. a.
williamsoni populations than to partially plated G. a. microcephalus populations. The
likely source of the unarmared sticklebacks in the: Sweetwater River will be discussed.




Monday, July 26, 1993

Sessionllll . Lake and Reservoir Issues in the Southwestern U.'S.

LAt dliivd ol VA I e e ——————————————

Chair: Don Erman - Unlver51ty of California, Berkeley
1:30 - 4:30 OAK ROOM

Speakers:
1:30 - 2:00 Recruitment response of stunted brook trout populatlons to
density reduction.
Joe DeGisi, Univ. British Columbia, et al.

2:00 - 2:30 Issues affecting Crowley Lake and tributary fisheries and aquatic
resources, Mono County, California.
Curtis Milliron, CA Department of Fish & Game

2:30 - 2:45 Coffee Break

2:45 - 3:15 The influence on rainbow trout manipulations on food web
dynamics in Castle Lake, CA.
Mike Brett & Charles Goldman, Univ. Callforma Davis.
3:15 - 3:45 Why lake trout spawn on deep water Chara meadows in
Lake Tahoe: a refuge from small-bodied egg predators?
Dave Beauchamp, Utah State Univ.

3:45 - 4:15 Fishery management strategies for California two-story
reservoirs.
Dennis Lee - CA Department of Fish & Game




Title of the paper : Recruitment response of stunted brook trout populations to density reduction

Eim_aumo_h Joe DeGisi, University of British Columbia, Fisheries Centre, 2204 Main Mall,
vancouver B.C. Canada V6T 174, 604/822-2731

Co-authors: Donald L. Hall, Nuu-chal-puth Tribal Council, P.O. Box 1383, Port Albemi B.C.
Canada VOY 7M2 604/724-5757; and Carl J. Walters, University of British Columibia, Fisheries
Centre, 2204 Main Mall, Vancouver B.C. Canada V6T 124 604/822-6320

Abstract: We carried out repeated removal experiments on brook trout Salvelinus fontinalis
populations in ten small lakes on the east slope of the Sierra Nevada, from 1986 to 1992. Our
objective was to examine relationships between fecundity, growth and recruitment responses to
density reduction. Density reductions led to increased size-at-age for fish captured in gill pets.
Increased individual fecundity was only as predicted by increased fish length. A multiple year-
depletion model was used to reconstruct population recruitment histories. During the removals, -
population fecundity declined markedly yet recruitment increased dramatically over historical
levels in almost all cases. The recruitment response occurred in lakes with virtually no access 10
stream spawning areas. Evidence from the occurence of age 0 fish in gillnets suggests that
reduced density of adults allows age 0 brook trout to occupy habitats which allow faster first year
growth. The implication is that inter-year class® rather than intra-year class interactions are
generally more important in their effect on year class strength for these populations.




1993 Western Division Annual Meeting

Title: Issues Affecting Crowley Lake and Tributary Fisheries and Aquatic Resources,
Mono County, California.

Author: Curtis W. Milliron, California Department of Fish and Game, 407 W. Line Street,
Bishop, CA 93514, (619) 872-1125.

Body of the Abstract: Crowley Lake, Mono County, has a well deserved reputation for
- providing high catch rates of quality rainbow and brown trout; even under intense season-
long use by anglers. However, in 1987 the fishery experienced a decline which persisted
for three years. Opening weekend catch rates dropped and anglers were quick to confirm
declining satisfaction. In 1989, CDFG initiated a multi-year study to determine factors
leading to the decline of the Crowley fishery. Factors affecting the long term status of the
fishery are discussed in the context of the following three categories: Land management
(grazing, water diversions, lake level manipulation and geothermal development), Fisheries
management (fish stocking and wild trout, angling regulations and use patterns) and
Drought (water quality, displaced avian predators, riparian and stream habitats). The
direction of additional research on fishery and grazing management will be presented.




Title: The influence on rainbow trout manipulations on food web
dynamics in Castle Lake, California

Authors: Michael T. Brett and Charles R. Goldman, Division of
Environmental Studies, University of California, Davis, CA
95616, 916/752-2913

Abstract: The goal of this investigation was to elucidate the
influence of rainbow trout on food web dynamics in subalpine
castle Lake, California. 8Since rainbow trout are unable to spawn
in castle Lake, we were able to manipulate their population size
by varying artificial stocking rates. During a six year period
we varied stocking rates from zero to 30,000 (900 ha’') fish yr’',
with 10,000 fish (the historic stocking rate) stocked the first
two years, zero fish stocked the third through fifth years, and
30,000 fish stocked the sixth year. During the fourth and fifth
years of our manipulations, by which time the rainbow trout
population was reduced to fewer than 300 individuals, large (ca.
10,000) YOY golden shiner year classes were observed. These were
the first large shiner year classes noted in over 30 years of
continuous research at Castle Lake. As the population size of
the zooplanktivorous shiners increased, the zooplankton community
shifted from dominance by the relatively slow swimming Daphnia
and Diaptomus to dominance by evasive Diacyclops. As herbivorous
zooplankton biomass decreased, water clarity (reflecting algal
biomass) decreased and primary production increased. During the
sixth year, when trout were again stocked, Castle Lake returned
to a more normal state, with very few YOY shiners, more Daphnia
and Diaptomus, fewer Diacvclops, increased water clarity, and
decreased primary production. ‘




Why lake trout spawn on deep water Chara meadows in Lake Tahoe:
a refuge from small-bodied egy predators?

First author: David A. Beauchamp, Utah Cooperative Fish and
Wildlife Research Unit, Utah State University, Logan, UT 84322-
5210, 801/750-1025; and Tahoe Research Group, P. 0. Box 633,
Tahoe City, CA 96145, 916/583-3279.  (presenter)

Although lake trout Salvelinus namaycush typically spawn over
rocky shoals, some or all of the Lake Tahoe population

spawns on "seamounts" (40-60 m deep) in meadows of Chara
delicatula. These meadows are the only verified spawning grounds
in the lake despite abundant cobble substrate above 20 m, and
isolated patches of steep, fractured rock to at least 100 m deep.
Do Chara meadows really provide superior incubation conditions,
or do the seamounts provide an "island refuge" from the broader
suite of egyg predators residing elsewhere in the lake? In
laboratory trials using resident crayfish and minnows as
predators, egyg survival was similar among the sand, Chara, and
cobble incubation substrates. In situ egg predation was
significantly lower for eggs held in sand, Chara, and cobble
substrates on the seamounts than for eggs held in these
substrates at other locations. Although eggs spawned on the Chara
meadows suffered heavy predation by immature lake trout, the
seamounts provided a refuge from the potentially more effective
invertebrate and small vertebrate egy predators.




Title: Fishery management strategies for California two-story
reservoirs

Author: Dennis P. Lee, Inland Fisheries Division, California
Dept. of Fish and Game, 1701 Nimbus Road, Suite C, Rancho
Cordova, CA 95670

Abstract: California's reservoir fishery resources increased
dramatically during the 1950's with the completion of large
1mpoundments on most major rivers of the Sacramento-San Joaquin
River drainage. In many of these northern California waters,
environmental conditions allow for the development of both warm
and coldwater fisheries.

At first, large reservoirs were stocked with a variety of
predators; however, it became evident that suitable forage
limited the abundance of black bass populations. Threadfin shad
(Dorosoma petenense) were introduced eventually, and are now
-established in warmer waters throughout the State.

Current warmwater fisheries management centers around regulating
anglers, introduction of alternative species or subspecies, and
habitat improvement, using the rationale that programs
benefitting black bass will benefit other warmwater spe01es.
Most large two-story reservoirs have 12-inch minimum size and
five fish possession limits on black bass. Exceptions include
two reservoirs with experimental 12 to 15-inch protected slot
length regulations, one reservoir with a 15-inch minimum size
limit and one reservoir with a reduced springtime limit.

"put-and grow" stocking of trout and salmon is successful in
reservoirs with oxygenated hypollmnlons and abundant threadfin
shad. Other cold or coolwater species, including striped bass
(Morone saxatilis),.white bass (M. chrysops), walleye
(Stizostedion vitreum vitreum), northern pike (Esox luciusg) and
muskellunge (E. masguinongy) were stocked experlmentally. of
these, only striped and white bass were successful. Stripers are
now routinely stocked in several two-story reservoirs.




Tuesday, July 27,1993

Session | : Sensitive Aquatic Ecosystems
Chair: Susan Ellis, California Department of Fish & Game.
8:00 - 11:30 CEDAR ROOM

Spéakers:

8:00 - 8:30 The harshness of the Lost River system, and the persistence
of two federally listed endangered suckers.
G. Scopettone, USFWS & Mark Buettner, US Bureau
of Reclamation.

8:30 - 9:00 Goose Lake basin: the fish, the problem and (with luck and
a lot of cooperative effort) the solution.
Gina Sato, BLM

9:00 - 9:30 The Stone Lagoon - McDonald Creek watershed: an impacted
' aquatic ecosystem in the process of healing.
Ross Taylor, Humboldt State Univ.

9:'30 - 10:00 Changing perspectives of sensitive aquatic systems in the
Owens Valley, Inyo and Mono Counties, CA.
Allan Pickard, CA Department of Fish & Game.

10:00 - 10:15 Coffee Break

10:15 - 10:45 The freshwater fish communities of coastal southeri
California.

Camm Swift - Nat. History Museum of L. A.

10:45 - 11:15 Aquatic diversity management areas: a plan to protect
California's Native aguatic biota.
Peter Moyle & Ronald Yoshiyama - Univ. CA, Davis




Title: The harshness of the Lost River system, and the

persistence of two federally listed endangered suckers

G. Gary Scoppettone, U.S. Fish and Wildlife Service, Reno, Nevada
and Mark Buettner, U.S. Bureau of Reclamation, Klamath Falls,

Oregon

Abstract: In the early part of the 20th century the Lost River
system wés gréatly altered as part of the U.S. Bureau of
Reclamafioﬁ’s Klamath Project. Once one of California’s lafgest
terminal lakes, Tule Lake was drained to a fraction of its former
area, and serves as a sump; Clear Lake, the system’s only other
natural lake, was altered from a small headwater lake to a large
evaporation reservoir. The Lost River now conveys agricultural
return water to Tule Lake (Sump). The tremendous plasticity of
the shortnose and Lost River suckers has permitted them to
persist, albeit in greatly reduced nuﬁbers, in this dramatically

altered system.




Title: Goose Lake Basin: the Fish, the Problem, and (with Luck and a Lot of Cooperative
Effort) the Solution

Author: Georgina M. Sato, USDI Bureau of Land Management, Susanville District, 705 Hall
Street, Susanville, CA 96130, 916/257-5381

Abstract: The endemic fish species of the Goose Lake Basin, a closed basin in northeastern
California and south central Oregon, have been adversely affected by past land management
practices and more recently by seven years of drought. With the near total desiccation of the
lake in 1992, the lake populations of the species are assumed to be lost, with potential
recolonization to come only from those species surviving in the tributary streams. In spite of
past site-specific efforts to decrease the effects of management activities in the basin, the
numbers of fish migrating from the lake to the streams have declined. Since early 1992,
approximately 80 people representing government agencies, private landowners, and private
organizations have formed the Goose Lake Fishes Working Group to develop a coordinated
conservation strategy for establishing refugia for drought survival, developing watershed-level
management plans for healthy ecosystems, furthering research on the basin and its fishes, and
promoting public. education and outreach. The goals are to enable the species to survive the
effects of the drought and to ensure their long-term survival.




Title: The Stone Lagoon - McDonald Creek watershed: an impacted aquatic
ecosystem in the process of healing.

First Author; Ross N. Taylor, M.S. Candidate in Fisheries at Humboldt State University.
Home Address: 2318 Golf Cousre Rd. Bayside,CA 95524, (707) 826-9119.

_ Stone Lagoon is a (210.9 hectare) body of water located (48.3 kilometers) north
of Arcata, California. The main inflow to the lagoon is McDonald Creek, a small
coastal watershed (2395.8 hectares). Stone Lagoon opens occasionalily to the ocean
during years of high rainfall. Thus the lagoon is usually brackish with a varying salinity
concentration. Its waters are highly productive and supports a diverse aquatic
community. ‘The high productivity of the lagoon has been documented by the excellent
growth rates exhibited by the salmonid species present (mainly coastal cutthroat trout,
Oncorhynchus clarki and steelhead, Oncorhynchus mykiss) Decades of human
activities degraded McDonald Creek so severely that the lagoon’s salmonid
population was maintained by annuai stocking. Upper McDonald Creek was logged
extensively, while the lower watershed was channelized and grazed by cattle.
Restoration efforts (initiated around 1980) on McDonald Creek have included
bank stabilization , riparian replanting and instream structure installations. The creek
is responding positively to these efforts and is presently in a process of recovery.
McDonald Creek is once again becoming an integral part of the Stone Lagoon
ecosystem. Current research reveals that coastal cutthroat trout and steelhead are
successfully utilizing McDonald Creek for spawning and rearing. |




1993 Western Division Annual Meeting

The Title of the Presentation: Changing Perspectives of
‘Sensitive Aquatic Systems in the Owens Valley, Inyo and Mono
Counties, California.

Author: Alan Pickard, California Department of Fish and Game,
407 W. Line Street, Bishop, CA 93514, 619/872-1126.

The Body of the Abstract: For more than twenty years management .
of and protection for the sensitive native fishes in the Owens ,
Valley has been limited to construction and maintenance of small
refugia. While this 51ngle species approach has been moderately
successful in preserving the genetic material for the

perpetuation of the species, it has not been effective in either
assuring the maintenance of the species in the long term or

providing for the downlisting of any of the state or federally

listed species. Additionally, the man-made refugia require

continual maintenance to control aquatic vegetation and alien

species. A program is underway to develop and implement an

ecosystem or multi-species based management plan with the intent

of meeting our obligation of species recovery. This approach

will identify measures on a broader scale to provide the much

needed protection of many of the sensitive organisms in the Owens
Valley including plants, invertebrates and birds.




The freshwater fish communities of coastal southern California

Camm C. Swift, Section of Fishes, Natural History Museum of Los
"~ Angeles County, 900 Exposition Blvd, Los Angeles, CA 90007-4000
213/744-3375 818 744-3375 '

Three freshwater fish communities exist in coastal southern
Ccalifornia, montane, lowland, and coastal lagoon. An intermedi-
ate foothjll community is ephemeral since this habitat is vir-
tually lacking. Each community is comprised of a subset of the
12 ‘inland taxa. Eight taxa originally occurred in Los Angeles
Basin streams, and drainages to the north and south usually have
three or four and occasiocnally five or six. The communities are
simple, consisting of one or no herbivores (sucker), one or two
detritivores (one or two lampreys), two or three omnivores (dace,
chub, stickleback), and two to four carnivores (one or two
sculpins, one or two trout). Ten taxa only migrate locally and
remain in a few areas that are shrinking in size and becoming
more isolated. The two anadromous species still occur only
where enough habitat exists to support all life stages, as well
as safe transit between them. Thus, rather than being reduced
to patches, they have been lost from successive drainages in a
south to north gradient, and from above dams. The richest
lowland community on the Los Angeles basin no longer exists;
half of the species are extinct in the basin and half remain
only in isolated mountainous tributaries.




Abstract for 1993 AFS Western Division, Annual Meeting

Aquatic Diversity Management Areas: a Plan to Protect California’s
Native Aquatic Biota.

Peter B. Moyle (presenter) and Ronald M. Yoshiyama, Department of
Wildlife and Fisheries Biology, University of California, Davis, CA
95616 916-752-6355.

California is rapidly losing its diverse aquatic biota. Of the 116
kinds of native freshwater fishes, 62% are either extinct or in
need of special protection to insure their long-term survival. The
decline of the native biota is taking place because of hundreds of
actions, large and small, that degrade aguatic habitats.
Conseguently protecting aquatic diversity will require hundreds of
localized conservation actions, set in the context of a statewide
plan. We have developed the framework for such a plan focussing on
a system of Aquatic Diversity Management Areas (ADMAs), waters for
which protecting the native acquatic biota has the highest,
management priority. The framework consists of: (1) criteria for
the designation of ADMAs, (2} a triage system for ranking agquatic
habitats in terms of their suitability for ADMA status, (3) a
classification system for California’s waters, and (4) a plan of.
action for developing a statewide ADMA system. As an
alternative/adjunct to protecting the. biota using ADMAs, we have
also developed accounts for 28 species of fish that are in serious
decline. The accounts can be used as petitions for threatened or
endangered status. '




Tuesday, July 27, 1993

Session Il : The Role of Amphibians and Reptiles in California
Ecosystems.

Chair: Mark Jennings, California Academy of Sciences.
8:00-11:30 FIR ROOM

Speakers:
8:00 - 8:30 The role of amphibians and reptiles in California ecosystems:
A Forest Service researcher’s perspective.
Hartwell H. Welsh, U. S. Forest Service

8:30 - 9:00 The role of amphibians and reptiles in California ecosystems:
A U. S. Fish & Wildlife Service perspective.
Peter Cross - USFWS

9:00 - 9:30 The role of amphibians and reptiles in California ecosystems:
A management perspective.
John M. Brode - CA Department of Fish & Game.

9:30 - 10:00 The role of amphibians and reptiles in California ecosystems:
A University researcher’s perspective.
Dr. H. Bradley Shaffer - Univ. CA, Davis

10:00 - 10:15 Coffee Break

10:15 - 10:45 The role of amphibians and reptiles in California ecosystems:

A private consultants view.
Robert W. Hansen - Editor, Herpetological Review

10245 - 11:15 The role of amphibians and reptiles in California ecosystems:
A natural history museum researcher's perspective.
Dr. Mark Jennings - California Academy of Sciences.




Title: THE ROLE OF AMPHIBIANS AND REPTILES IN CALIFORNIA ECOSYSTEMS: A FOREST
SERVICE RESEARCHER'S PERSPECTIVE. -

Author: Hartwell H. Welsh, Jr. USFS Southwest Research Station, Redwood
: - Sciences Laboratory, 1700 Bayview Dr.,
Arcata, CA. 95521, (707) 822-3691

Research over the last decade has greatly enhanced our knowledge of the
functional roles of amphibians and reptiles in forest and woodland ecosystems.
Their role in highly efficient energy transfer from invertebrate to vertebrate
biomass is particularly noteworthy and it is a key aspect of many food webs.
Evidence based on studies of relative densities of selected species indicate
they can represent biomass equal fto or surpassing that of small mammals and

birds in some systems. Other species of herpetofauna are more rare, and while

they may not play a major functional role, they represent part of our
biological heritage. These rare species are often relict forms, probably more
common during the Pleistocene, whose ecology and evolutionary history can teach
us about natural processes on this dynamic planet. These relict forms are
often highly sensitive to perturbations in the environment and can play a
crucial role in helping us monitor the "health" of ecosystems. Many reptiles
and amphibians are riparian or aquatic specialists and monitoring their
populations can be synonymous with monitoring the status of our critical
riparian ecosystems. I view the role of Forest Service research as one of
helping resource managers to understand the role of these species in the
ecosystem, so management activities can be made compatible with the long-term
viability of these unique and important life forms. I view the role of
biologists "on the ground" as two-fold: (1) educate yourselves about all the
species you affect in your work, and then apply that information intelligently
on the job; and (2) push the boundaries of research by asking questions for
which we currently lack good answers.

-




Paper to be presented at the
1993 Western Conference

Title: The Role of Amphibians and Reptiles in California
Ecosystems: A Management Perspective.

Author: John M. Brode
' California Department of Fish and Game
Inland Fisheries Division
1701 Nimbus Road, Suite C
Rancho Cordova, California 95670

Abstract: Amphibians and reptiles occur in a variety of
ecosystems in California, many of which are dw1nd11ng.
Knowledge of the role and needs of these species in
various ecosystems is important in managing these
systems so that they function properly and so certain
species are not benefitted to the detriment of others.
Examples: Management of certain aquatic ecosystems
for fisheries may be detrimental to amphibians.
Wetlands in the Central Valley of California have
historically been managed to benefit waterfowl. The
giant garter snake (Thamnophls gigas) also uses these
wetlands but, in many cases, does not benefit from
waterfowl management practices. Fisheries and
wildlife managers are often confronted with these
problems because of the targeted use of certain areas
or because of restrictions placed on funding.




* AMPHIBIANS AND REPTILES IN CALIFORNIA ECOSYSTEMS: A PRIVATE
CONSULTANT'S PERSPECTIVE.

Robert W. Hansen, 16333 Deer Path Lane, Clovis CA 93611, {209) 323.7170.

Consulting bioclogists increasingly play a significant role in assessing environmental
impacts, in conservation planning, and in developing mitigation plans, especially at
local levels. Unfortunately, personnel involved in such activities often are inadequately
prepared or lack requisite knowledge. State/federal agency personnel play an
important role in ensuring that certain standards are met in the preparation of
environmental documents, that appropriate sampling and survey techniques are
utilized, and that the biologists involved are qualified.

California has a moderately diverse herpetofauna with many species [>50%)
characterized by range fragmentation {even in pre-European times) and/or narrow
ecological distributions. The potential for species becoming endangered or extinct is
high. Basic information concerning distribution, habitat requirements, and breeding
biclogy is lacking for most species. Population genetic data have been acquired for
only a few. Thus, critical information needed for management decisions, habitat
acquisitions, and refuge design is largely unavailable.

Evaluation of project impacts should incorporate a regional perspective. Further,
population genetic data (when available) should be considered to obtain estimates of
genetic isolation and geographic variation. In the absence of genetic data, operational
assumptions are offered that relate basic life history attributes to degree of genetic
isolation.




Title: The Role of Amphibians and Reptiles in California Ecosystems: A Natural History
Museum Researcher's Perspective. '

Author: Mark R. Jennings, Research Associate, Departmenf of Herpetology, California Academy
of Sciences, 1830 Sharon Avenue, Davis, CA 95616, (916) 753-2727.

Abstract: In recent years, there has been an ever increasing trend to utilize State "Natural History"
or "Natural Diversity" Data Bases for information on the historic distribution of plants and
animals. With few exceptions, Resource Managers have heavily relied upon this information for
management decisions without regard to the source(s) or accuracy of this data. Based on examples
from my 1988-1992 review of the status of the California’s herpetofauna, I find that Natural
History Museums provide only source of the majority of our records on the historical distribution
of amphibians and reptiles in the State.- With more and more of our native herpetofauna becoming
listed as threatened or endangered, it becomes very important to verify the basis for many of the

locality records used to make important decisions regarding endangered species. Natural History
collections provide the only basis for storing evidence that can be used in the future to verify data
base records. It is suggested that resource managers plan to include nominal collections of
amphibians and reptiles during their regular fish and wildlife surveys and place such specimens in
recognized Natural History collections to prevent further uncertainty about the indentity of potential
endangered and sensitive species. :




Tuesday, July 27, 1993

Session 1il : Contributed Papers

8:30- 11:30 PINE ROOM

Speakers:

8:30 - 9:00 Effect of temperature onh egg sur\nval of chinook salmon
{Oncorhynchus tshawytscha) in the Mokelumne River,
central, California.

Edward W. Bainchi, Biosystems Analysis, Inc., et al.

9:00 - 9:30 Hydroacoustic maonitoring of entrainment at a pump storage
project.
Wayne Lifton, Entrix, Inc., et al.

9:30 - 10:00 Continuous monitering of striped bass eggs and larvae at the
Tracy fish collection facility for the three years 1990 to 1 992
Lloyd Hess, U. S. Bureau of Reclamation, et al.

10:00 - 10:15 Coffee break

10:15 - 10:45 Age and growth of the Kern brook lamprey (Lampetra hubbs ).
Rodney L. Scarpella

. 10:45 - 11:15 The effects of stabilized flows on trout populations in North Fork
Stevenson Creek, a western Sierra Nevada stream.
Carol Marzuola, Biosystems Analysis, Inc., et al.




Abstract for 1993 AFS Western Meeting

Title of Paper: Effect of Temperature on Egg Survival of Chinook Salmon (Oncorhynchus
tshawyischa) in the Mokelumne River, Central California.

First Author: Edward W. Bianchi, BioSystems Analysis, Inc., 3152 Paradise Drive, Bldg.
39, Tiburon, CA 94920, (415) 435-0399 (presenter).

Co-Authors: William Walsh and Ai-ling Chai, BioSystems Analysis, Inc., 3152 Paradise
Drive, Bldg. 39, Tiburon, CA 94920, (415) 435-0399. '

Chinook salmon eggs deposited in gravels in the Mokelumne River below Camanche
Reservoir before mid-November are often exposed to water temperatures in excess of 15°C
immediately following destratification of the reservoir. "We monitored the effect of
temperature on egg development in artificial redds constructed in the river using incubation
capsules containing a known number of eggs. Groups of chinook salmon eggs were placed
in the river when mean daily water temperatures were >15.2° C and again when mean daily
water temperatures were <12.8° C. Coldwater and ambient control experiments were
conducted at the Mokelumne River Fish Hatchery to calibrate the in-river findings. The
relative survival rate of eggs exposed to warm river temperatures was only one-fourth the
rate of eggs incubated at lower temperatures. Egg survival in the warmwater groups dropped
markedly from 36 hours after fertilization to the eyed phase. Conversely, survival in the
coldwater groups remained high through hatching but decreased at emergence. The
estimated survival rates of the two groups from incubation to outmigration through the
Sacramento - San Joaquin Delta were similar because smolts from the coldwater group
migrate through the Delta later in the spring when mortality rates are higher.




ABSTRACT

TITLE: HYDROACOUSTIC MONITORING OF ENTRAINMENT AT A
- PUMP STORAGE PROJECT

AUTHORS: WAYNE S. LIFTON AND THOMAS P. KEEGAN, ENTRIX, INC.
590 YGNACIO VALLEY ROAD, WALNUT CREEK, CA 94596

CO0-AUTHORS: KEVIN HERBINSON AND JOYCE ANDREWS, SOUTHERN
CALIFORNIA EDISON CO., ROSEMEAD, CA

Southern California Edison (Edison) operates the Balsam Meadow Pumped Storage facility.
As a condition of their FERC license, Edison was required to develop a plan to 1) quantify
fish entrainment, and 2) identify those fish species entrained through the Balsam Meadow
Intake on Shaver Lake.

The study objectives were accomplished through a dual sampling effort consisting of
hydroacoustic counting and direct capture (i.e., netting) methodologies. The study program
focuses on hydroacoustic counts for the quantification of fish entrainment. The direct
capture methodology was used to provide an independent check on entrainment and to
identify fish species being entrained. A large stationary trawl net was installed during a
once-per-month sampling period at the discharge structure on Balsam Meadow Forebay and
was designed to filter approximately half the entrained water flow during sampling periods.
Based on the fish species present in Shaver Lake, where the pumpback intake 1s located, it
was hypothesized that rainbow trout and possibly other salmonids would be the species most
vulnerable to entrainment.

The study was conducted from July of 1991 through June of 1992, and the hydroacoustic
gear successfully operated as an automated counting system. Statistical comparisons
- between hydroacoustic counts and netting results suggest that the hydroacoustic gear was
capable of resolving fish as small as 35mm in length when debris loads were low and fish as
small as 50mm at higher debris loads. Adult fish were frequently observed in the intake
approach channel, but were infrequently entrained. Data indicate that fish entrained were
generally young-of-the-year or post-spawning carcasses. Entrainment appeared tc be related
to the nearshore seasonal abundance of larval and juvenile lifestages.




Title; Continuous Monitoring of Striped Bass Eggs and Larvae at the Tracy
Fish Collection Facility for the Three Years 1990 to 1992

First Author: Lloyd Hess, US Bureau of Reclamation, 2800 Cottage Way,
Sacramento, CA 95825 916/978-4923 (presenter).

Co-authors: Steve Hiebert and Charles Liston, US Bureau of Reclamation,
Denver Federal Center, Denver CO 80225 303/231-5167

Large quantities of water are exported from the Sacramento - San Joaquin
Delta by the Federal Central Valley Project and the State Water Project
pumping plants. Concern has been expressed that several species of fish are
showing declines as a result of pumping, including striped bass and Delta
smelt. One hypothesis is that these declines are the result of egg, larval,
and juvenile losses to the export pumps.

A continuous pump sampler was used to estimate egg and larval fish
losses. Fourteen species of larvae fish, and four species of fish eggs were
identified in the Tracy collections. Gobi and sculpin larvae were the most
numerous species collected constituting 70% of the larvae collected. Striped
bass represent about 7% of the larvae collected and Delta smelt larvae 0.1%.
Vertical distribution of striped bass larvae indicated about ten times greater
concentrations on the bottom one-third of the water column as in either the
middle or upper sections of the water column. The continuous sampler was
evaluated and compared to simultaneous net hauls done each day. GContinuous
pump estimates of striped bass losses at the Tracy pumping plant were compared
with traditional net estimates made by taking one ten minute trawl every two
days. Results found a three fold difference between estimates. An analysis
of tidal impacts on the net estimates, found that sampling times biased
results to overestimate losses, therefore, the continucus pump estimates were
more accurate. Analysis of striped bass losses Indicate that when combined
state-and federal--pumping rates were reduced from 10,000 cfs to 2,000 cfs that
there was more than a proportional reduction of losses. This is in agreement
with salt transport models.




The Title of the Paper: Age and growth of the Kern brook lamprey (Lampetra hubbsi).

Author: Rodney L. Scarpella, 4111 North Blythe Ave., Apt. 261, Fresno, California 93722,
(209) 275-3841 (presenter and contact person).

The Body of the Abstract: The Kem brook lamprey (Lampetra hubbsi) is the only fish species

endemic to the San Joaquin River drainage. Recent collections of adults have confirmed its
presence in the Kings River, Fresno County, California. Total length and other body
measurements have been taken on 275 ammocoetes and 77 transforming adult lamprey at three
sites on the Kings River and one on adjacent Byrd Slough from October 1992 to present.
Length-frequency distributions will be presented for each site and sampling period. In the
October/November sampling, ammocoetes ranged in length from 35 to 163 mm with strong
modes, representing the two oldest year-classes, at 105-110 mm and 130-135 mm, and weak
modes at 45-50 and 90-95 mm. Annual growth between the older year-classes was approximately
25 mm. Transformers ranged from 121 to 167 mm with a mode at 135-140 mm. In the February
sampling, ammocoetes ranged from 70 to 163 mm with a strong mode at 140-145 mm and a
weak mode at 75-85 mm, Transformers ranged from 128 to 164 mm with no apparent mode.
These data suggest four larval age-classes; however, further sampling may overcome size bias and
clarify age structure. I will also discuss their nonparasitic life history with reference to
ontogenetic changes in body proportions measurements.

Transforming adults of a dwazf freshwater form of the Pacific lamprey (Lampetra
tridentata) were collected from Byrd Slough on both occasions. One specimen collected in
October measured 147 mm and four collected in February ranged from 132 to 156 mm.
Information on dentition, body proportions and other characteristics will be presented for
comparison to other members of the subgenus Entosphenus.




Abstract for 1993 AFS Western Meeting

Title of Paper: The effects of stabilized flows on trout populations in North Fork Stevenson
Creek, a western Sierra Nevada stream.

First Author: Carol Marzuola, BioSystems Analysis, Inc., 3152 Paradise Drive, Bldg. 39,
Tiburon, CA 94920, (415) 435-0399 (presenter)

Co-authors: Edward Bianchi and Ai-Ling Chal BioSystems Analysis, Inc., 3152 Paradise
Drive, Bldg. 39, Tiburon, CA 04920, (415) 435-0399

Although flows are often recommended for target species in regulated streams, the effects of
these flows are rarely monitored following their implementation. For many years, North
Fork Stevenson Creek was used as a conduit to transport water between hydroelectric
facilities; as a result, flows fluctuated between 3 and 1500 cfs depending on power demands
and water year type. In 1988, an alternative water route was completed and flows in the
creek were stabilized between 3 and 30 cfs. To monitor the effects of these flow changes,
we sampled trout populations annually for five years (1988-1992). Prior to flow
stabilization, young-of-year (YOY) brown trout (Salmo trutta) were the most dominant year
class. Recruitment of YOY into older age classes increased following flow stabilization and
the number of adult trout increased substantially, creating a more balanced population
structure. Brown trout biomass also increased and remained high as larger fish occupied
previously underutilized niches. Rainbow trout (Oncorhynchus mykiss) abundance, biomass,
and population structure remained relatively stable during the five year study.




Tuesday, July 27, 1993

Session IV : Wild Steelhead Ecology and Management
from L.A. to B. C.

Chair: Robert Titus, CA Department of Fish and Game
2:00 - 5:00 CEDAR ROOM

Speakers:
2:00 - 2:30 Status and management of wild steelhead in California.
Dennis McEwan, CA Department of Fish & Game.

2:30 - 3:00 Drought effects on steelhead density, growth and smolt
production.
Jerry Smith, San Jose State Univ.

3:00 - 3:15 Coffee Break

3:15 - 3:45 Status and trends of summer-run steelhead in New River,
tributary to Trinity River, NW CA,
Matthew Longenbaugh & Tomas Shaw, USFWS.

3:45 - 4:15 Steelhead parr seaward migrations in the Keogh River, B. C.
Jeff Burrows - Univ. British Columbia.

4:15 - 4:45 Habitat use and emigration of juvenile steelhead in Steamboat
Creek, Oregon.
Jeff Dambacher - Oregon Dept. of Fish & Wildlife




Status and Management of Wild Steelhead in california.

Dennis McEwan, California Department of Fish and Game, Inland
Fisheries Division, 1416 Ninth St. Rm. 1251, Sacramento Ca. 95814,
916/653-9442.

Despite a paucity of information regarding California steelhead
stocks, reliable indicators show that they are declining nearly
everywhere in the state. Cursory abundance estimates made in the
early 1960s and late 1980s indicate that statewide abundance has
declined about 55%. The underlying cause of the decline is most
likely habitat loss and degradation due to increased resource
demands from a rapidly increasing human population. Severe
declines in wild populations have occurred mostly on the south
coast and in the Central Valley drainages. In response to these
declines and the need for restoration, the Department of Fish and
Game has recently developed a statewide steelhead management plan.
The plan identifies impacts and focuses mostly on habitat
restoration and recovery of stocks. Elements of the plan include
habitat protection and restoration, genetic conservation,
artificial production limitations and objectives, angling
regulations, policy revisions, research and assessment needs, and
managenent strategies for recovery.




Title: Drought effects on steelhead density, growth, and
smolt production.

Author: Jerry J. Smith, Department of Biological Sciences,
San Jose State University, San Jose, CA 95182,
408/924-4855 '

Abstract: The effect of streamflow on steelhead density and
growth priocr to, and during, the drought was evaluated by fall
sampling and smolt scale analysis for several small central
California streams. For most stream sites, steelhead grew very
little after flows declined in early summer; most steelhead must
remain two years in the stream in order to reach smolt size.
However, in productive lagoons and in stream reaches with
abundant summer streamflow, steelhead grew throughout summer and
smolted as yearlings. BStream fish densities were reduced
relatively little in drought years, but growth rates of young-of-
vear fish were substantially reduced. In stream sections
formeriv able to produce smolt-sized fish in one year, two years
of growth were required, substantially reducing smolt production.
The spring growth increment of yearling and older steelhead was
not reduced in drought years; the mild, clear, winter flows
apparently allowed fish to feed and grow earlier in the season.
Drought year inflows to lagoons were usually insufficient to
prevent brackish, warm, stratified conditions. Lagoon production
of smolt-sized steelhead was reduced or eliminated.




Title of the Paper: Status and Trends of Summer-Run Steelhead in New River,
Tributary to Trinity River, NW CA.

First Author: Matthew H. Longenbaugh, USDI Fish & Wildlife Service, Coastal
California Fishery Resource Office, 1125 16th St., Rm 209, Arcata, CA 95521, 707/822-
7201. .

Co-author: Thomas Shaw, USDI Fish & Wildlife Service, Coastal California Fishery
Resource Office, 1125 16th St., Rm 209, Arcata, CA 95521, 707/822-7201.

ABSTRACT

The U.S. Fish & Wildlife Service has been funded by the Trinity River Restoration
Program for year-round fisheries investigations at New River since fall of 1988. New
River is fifth-order and flows through deeply incised canyons. Adult steethead are
counted by snorkeling each September, since fish immigrate through August. Adult
counts have fluctuated from a high of 702 in 1991 to a low of 272 in 1992, and confirm
one of the largest summer steelhead populations in California. Adults prefer to hold in
well-flowing pools of medium depth (2 to 3 meters). Habitat typing data were used to
establish 14 summer rearing index sites, which represent 43 kilometers of channel.
Significant differences were observed between years for densities (fish/m®) of steelhead
age 0+, but not for age 1+. Apparently the densities of steelhead age 0+ are related to
the spawning escapement, but numbers of age 1+ remain static each year. Densities may
reflect carrying capacity and over-winter habitat availability. Emigrant trapping from
1989 to present shows steelhead parr and smolts leaving from mid-March through mid-
June, and age O+ leaving slightly later. Most steclhead (72%) emigrate to the Trinity
River as age 1+, while adult steelhead scales show 2 years of fresh-water growth.
Poaching and placer mining continue with unknown impacts.




Title: Steelbead Parr seaward n;ig;*a.tions: mechanisms and mortality

First author (prtésenter): Jeff Burrows, Department of Zoology, University of B.C.. 2204
Main Mall, Vancouver, B.C., V6J 3MB. (604) 822-2731. email: burrows@ben.ube.ca

Co~-author: ’Ihoqu.s G. Northcote -

Steclhead parr comprise 10-35% of juvenile steelhead emigrants from the Keogh River,
Vancouver Island, iin spring. Otlher work indicales that steslhead migrants cntering the
sea at parr size ranges do not survive to return as adults. I had two primary objectives; 1.
~test if parr could durvive in a seawater environment, and 2. evaluate the hypothesis that
territoriality displdces emigrant parr. I measured 45-80% mortality in 48h challenge tests .
al sites located in seawater near the mouth of the river and in brackish water in the outer
estitary, In contradt to po mortality in the river wubwol and shorter duration challenge
tests in the less brdckish inner estuary; although parr do not survive full strength seawater
they likely use inner estuarine habitats for summer rearing. Field observations suggest that
emigrants are longér (+15%) but have lower condition factors (—10%) than river residents.
In artificial stream channels I observed no biclogically important difference in the frequency
of initiation of aggressive acts between the two types: these results suggest that parr are
not displaced ﬁ'onjh the rver; however, in a variable density stocking experiment, final
densities initially increased but then decremsed with initial density for both types of parr.
Parr migrations a.r]il likely not a result of one mechanism, but some combination of several.

TOTAL P.B2




Title: Habitat Use and Emigration of Juvenile Steelhead in Steamboat Creek, Oregon.

Author: Jeffrey Dambacher, Oregon Department of Fish and Wildlife, 4192 North
Umpgqua Highway, Roseburg, OR 97470, (503) 440-3353.

Abstract; Steamboat Creek is the largest spawning tributary of the North Umpqua River
drainage for summer- and winter-run steclhead. This study was conducted (1987-1988)
to identify factors limiting steelhead smolt production, within a basin context. Stream
habitat and fish populations were inventoried, and juvenile steelhead emigration was
monitored. '

Habitat utilization differed between tributary and mainstem channels. Age >1 steelhead
showed a high selection of pools in tributary channels, and riffles in mainstem channels.
Age 0 fish appeared to be less selective in their use of habitat. This phenomenon can be
explained by differences in riffle depth and the relative body size of the two age classes.
With increasing stream temperature, use of riffle habitat by both age 0 and >1 steethead
increased. Factors of stream size and temperature both appeared to have an overriding
control on abundance. Abundance was limited in some channels as a function of riffle
depth, and was lowest in warm low gradient mainstem segments that lacked riffle habitat.

Monitoring of juvenile steclhead emigration revealed only a small number (4,100) of
smolts produced in the basin, while a large number (62,000) of age >1 parr emigrated
during the spring and summer. Emigrant parr rearing in the North Umpqua River may
substantially contribute to adult returns.




Molecular phylogeography of steelhead trout in California:
implications for conservation. '

J. L. Nielsenl, W. K. Thomas? & C. Ganl

lysDA US Forest Service, Pacific Southwest Research Staticn,
Berkeley, CA; 2pepartment of Molecular and Cell Biology,
University of California, Berkeley

Polymerase chain reaction and direct sequence of mtDNA were
used to depict putative wild and hatchery populations of
steelhead trout (Oncorhynchus mykiss) in California.
Intraspecific mtDNA types were derived from nucleotide base-
pair differences found in two hyper variable regions of the
salmonid mtDNA D-loop (360 bp). Tissues from 324 steelhead,
from 25 streams and 6 hatcheries, were successfully
sequenced. Nucleotide variation was found in 16 base-pairs
(4.4%) and 13 different steelhead haplotypes were identified
in california. Distribution of mtDNZ alleles in wild |
steelhead showed a distinct geographic gradient from north
to south. An aquatic biogeographic species boundary running
southwest from Point Conception into the Pacific Ocean
parallels the division of steelhead mtDNA types found only
in southern California. Putative relic steelhead populations
separated from the ocean by dams built in 1875 and 1930 with
no history of hatchery out planting were found to have mtDNA
alleles endemic to their geographic range. Mitochondrial DNA
from hatchery populations showed no direct geographic cline
and had significantly higher numbers of mtDNA alleles than
sympatric wild populations sampled throughout the drainage.
Parsimony and compatibility analysis of mtDNA sequence
showed proximate relationships between mtDNA alleles,
geographic area and geomorphic steelhead run types.




Tuesday, July 27, 1993

Sesswn V : Contemporary Marine Issues: Innovatlve Science, .
Policy and Manaqement

Chair: Seth Macinko, Univ. CA, Berkeley
2:00 - 5:00 FIR ROOM

Speakers:
2:00 - 2:30 Aquatic vs. aerial resplrauon by eastern Pacific rocky
intertidal fishes.
Joe Cech & Ronald Yoshiyama - Univ. CA, Daws

2:30 - 3:00 Copper: essential trace nutrient or preventable toxic chemical?
Deborah Johnson - CA Dept. Fish & Game

3:00 - 3:15 Coffee Break '

3:15 - 3:45 Spatial management approaches to the northern California
red sea urchin fishery.
Louis Botsford & James Quinn - Univ. CA, Davis.

3:45 - 4:15 Why nof rights based on fishing: Property rights and
fisheries management.
Seth Macinko - Univ. CA, Berkeley.

4:15 - 4:45 Zones of replenishment, a strategy for management of
nearshore rockfishes.
David A. VenTresca, CA Dept. Fish & Game, et al.




Agquatic vs. Aerial Resplratlon by Eastern Pac1f1c Rocky Intertidal
Fishes

Joseph J. Cech, Jr., Department of Wildlife and Fisheries Biology,
University of California, Davis, CA 95616

Ronald M. Yoshiyama, Department of Wildlife and Fisheries Biology,
University of California, Davis, CA 95616

We measured aquatic and aerial O, consumption rates, using glass
respirometers at 13-14°C and an 0 analyzer, of five intertidal
fishes of the California and Oregon coasts. We observed that none
of the species were active during seawater exposure or, especially,
during air exposure. Two cottids, Oligocottus snyderi and
Clinocottus globiceps, and the stichaeid, Anoplarchus purpurescens,
had statistically indistinguishable 0, consumption rates in
seawater and in air. The cottids, Ascelichthys rhodorus and
Oligocottus maculosus, had significantly reduced rates in air
(56% and 63% of agquatic rates, respectively). These results
indicate that A. rhodorus and 0. maculosus are less able than the
other species tested to withstand prolonged low~tide stranding or
aerial emergence caused by aquatic hypoxia in isolated tide
pools.




TITLE: Copper: Essential Trace Nutrient or Preventable Toxic Chenucal
AUTHOR:  Deborah Jobmston
ADDRESS: Department of Fish & Game

20 Lower Ragsdale Drive, Suite 100

, CA 93940

TELEPHONE: (408) 649-7141
ABSTRACT:
Copper has been identified a3 an essential trace micromuirient and as a toxic chemical for
aquatic organistis. Aquatic organisms exposed to levels of copper grearer thim necessary for
mefabolism have exhibited adverse reactions ranging from sbnormel shell development to
death. :

Background levels of copper in scawater are generally measured at less than 1 ug/l (ppb).
Levels in San Francisco Bay and other urbanized estuaries often have copper levels greater
than this background level. Researchers bave identifted anthropogenic sources as major
contributors to the zmomnt of copper currently available in the aquatic ecosystem. The most
semsitive organisms {phytoplankton and zooplankton) show toxic responses to cupric jon
levels ranging firom 0.006 to 0.006 ug/l. It has been hypothesized that the phytoplankton
blooms associated with upwelling eveniz are not the result of mutrient enrichment but rather
due to toxic levels of copper. These levels reduce the microzooplankton population (which
graze on phytoplankfon) allowing the phytoplankton population to rapidly increase.

- Sexious questions remain wmanswered as to how long copper remains adsorbed to the
sedimends and if it is bioavailable. New information suggests that morganic bonds last a very
short time while organic bonds may lasi on the order of mondhs. Chemical changes in the
interstitial water and in an organism's acidic gut also cffect the bicavailahility of copper.
Detoxification mechanisms, such as the production of metallothioneins and ligands, have been

~ evolved to counter the effects of copper toxicity.

The information in this discussion will provide data on the toxic properties of copper, sources
of copper, and effect levels that subsequently cen be used in management decisions. ‘

TOTAL P.B:




The Title of the Paper Why Not R1ghts Based Fishing?: Property
Rights and Fisheries Management,

First Author: Seth Macinko, Department of Forestry and Resource |
Management, 145 Mulford Hall, University of California, Berkeley, CA
64720, 510/ 642-3765 (presenter).

The Body of the Abstract: This paper examines recent emphasis on the
introduction of “rights based fishing” in U.S. fisheries management
from a historical perspective. The individual rights referred to by
proponents of rights based fishing are those associated with private
- property. The historical record of U.5. fisheries also supports an
emphasis on rights based fishing, but in contrast to contemporary
trends, the rights in question are those associated with common rights
of access. The extreme resistance to the redefinition of property rights
(the recent introduction of privatized harvesting rights in the halibut
fishery off Alaska forms a case study) is rooted in this legacy of
attention to common rights. Current debates over privatization plans
- areseen as a contemporary expression of clash between populist and
progressive philosophies of resource management and their attendant
~visions of the meaning of rights, property, and progress. Viewed from
an historical perspective, the apparent shift to the progressive vision of
“rights based fishing” reveals both how much prevailing ideas about
rights have changed and how little prevailing ideas about resource
management have changed.




Spatial Management Approaches to the Northern California Red Sea Urchin Fishery

Louis W. Botsford, Department of Wildlife and Fisheries Biology, University of
California, Davis, CA 95616

James F. Quinn, D1v1510n of Env1ronmenta1 Studies, University of California, Davis, CA
95616

Increasing fishing effort in the northern California red sea urchin fishery in the
late 1980s led to a dramatic increase in catch that was followed by a decline in recent
years. There is some concern that the population might continue to decline beyond the
" normal "fishing up"” effect. The fact that urchin densities in harvested areas are ,
beginning to approach the densities at which broadcast spawning is no longer effective
is further cause for concern. We have evaluated two innovative management
techniques for indirectly controlling fishing effort, rotating spatial harvests and
permanent reserves. Both methods can provide spawning densities adequate to prevent
population collapse, while maintaining the same levels of catch as traditional
management. Application of either of these depends on a better understanding of
larval dispersal and settlement patterns.




Abstract-1993 Western Meeting AFS

The Title of the Paper: Zones of Replenishment, A Strategy
For Management of Nearshore Rockfishes. Why they will work.

First Author: David A. VenTresca, California Department of
Fish and Game, 20 Lower Ragsdale Dr., Suite 100, Monterey.
CA 93940, 408/649-2881 (presenter).

Co~authors: James L. Houk, Marty Gingras, Michelle Paddack,
Duncan Short, and Nicole Crane (same address as above).

The Body of the Abstract: Recreational catch and life

history data of nearshore rockfishes has been collected and
analyzed. The majority of nearshore rockfish populations are
territorial, slow growing, and do not reach sexual maturity
until beyond the average catch size. Consequently, these
populations can be reduced in number and size by intense
fishing pressure. _

Rockfish populations inside Monterey Bay have been
reduced in number and size by intense fishing pressure. It
is imperative that a management program which will protect
lightly utilized fish populations today, be established
before fishing success declines as it has near Monterey.

We suggest that small areas be designated as zones of
replenishment in which adult rockfishes will produce larvae
which will serve as a continual source of juvenile rockfish
to the whole coast. These sites will also serve as
invaluable areas to observe undisturbed ecosystems.




Tuesday, July 27, 1993

Session VI : Riparian Management - A Watershed/Ecosystem Issue.

Chair: Mark Gorges, BLM, Wyoming.
2:00 - 5:00 PINE ROOM

Speakers:
2:00 - 2:30 Using collaboration to resolve resources issues.
Rick Delmas, Univ. CA Coop. Extension Service.

2:30 - 3:00 Riparian management in the Bridge Creek Mountains.
Dave Young, BLM, Oregon.

3:00 - 3:15 Coffee Break

3:15 - 3:45 Riparian recovery plan for Whitehorse Butte allotment.
Thomas G. Forre, BLM, Oregon.

3:45 - 4:15 Restoring ecologically functional riparian systems in
Pacific Northwest watersheds.
Robert E. Bilby, Weyerhaeuser Co., et al.

4:15 - 4:45 Riparian and wetland management; Part II: Recovery at work.
Mark Gorges, BLM.




The Title of the Paper: Using Collaboration To Resolve Resource Issues

Firgt RAuthor: Rick Delmas, University of California, Cooperative Extension
Service, Modoc County, 202 West 4th St., Alturas, CA 96101, 916/233-6400

The Body of the Abstract: The pecple of our country have different visions and
goals for public lands which often lead to controversy and conflicts.
Legislatively and judicially dictating land-use decisions does not meet the needs
of the public lands. Thoughtful watershed management planning, based on site
gspecific knowledge, is needed to perpetuate, restore, and maintain our public
lands.

The Modoc Washoe Experimental Stewardship Program (ESP) is a collaborative
process using holistic integrated management strategies and many peocple in
writing and implementing land use plans on 2.2 million acres of public land. &
steering committee made up of interested groups and agencies personnel guide the
ESP process. The steering committee operates by two cardinal rules: 1) All
interested publics are included in the planning and decision making and 2)
Decisions are made by consensus. When recommendations come through the process
of consensus building, all parties, including the agency officials, become
committed to the results.

Technical Review Teams (TRT's), of 6-10 people, resolve site specific problems.
Resolving site specific problems by on the ground tours and writing good sound
objectives using a 6 step process is a key to the success of the Modoc Washoe
Experimental Stewardship Process over the past 12 years in resolving riparian,
watershed and livestock grazing issues.




-—

The Title of the Paper: Riparian Management in the Bridge Creek Mountains.

First Author: David Young, Bureau of Land Management, Prineville District, P.O.
Box 550, Prineville, OR, 97754, 503/447-8752.

The Body of the Abstract: The Bridge Creek watershed drainage covers about
130,000 acres and provides about 30 miles of spawning habitat for anadromous
figh. In 1991, the last phase of a land exchange was completed which created a
block of about 63,000 acres of public land. A Coordinated Resource Management
Plan is now being prepared. The framework of the plan will be based on
watershed/ecosystem management. Riparian issues are not being discussed in a
vacuum; they are an integral part of the discussions involving habitats for fish
and the vegetative condition of uplands. Coordination is the key for developing
the plan. The process demonstrates the strengths and limitations of addresging
igsues on a watershed/ecosystem basis.




American Fisheries Society

1993 Western Division Annual Meeting

The Title of the Paper: Riparian Recovery Plan For Whitehorse Butte Allotment

First Author: Thomas G. Forre, Bureau of Land Management, Vale District,
100 East Oregon Street, Vale, Oregon 97918, 503/473-3144 (presenter).

The Body of the Abstract: Whitehorse Butte Allotment in southeastern Oregon has
had livestock grazing riparian areas for over 120 years. Grazing and flooding caused
degradation to the point where the riparian systems could no longer function. In
1987, the Bureau of Land Management (BLM), livestock permittee and concerned
environmentalists cooperatively developed an allotment management plan (AMP) to
enable riparian system recovery. Goals of the AMP are (1) increase productivity of
riparian area for water storage, vegetation diversity, bank stability and fish and
wildlife habitat with emphasis toward the Lahontan Cutthroat trout, (2) insure water
quality and (3) improve ecological conditions and increase forage production through

. implementation of a feasible grazing system. '

Following an initial rest period of three years on the majority of riparian areas, BLM
initiated the AMP in 1992, Drought conditions during 1992 were the worst in
decades, but with rest, early season grazing and reduced livestock numbers, gains
made during the rest years were not lost. Flexibility and close coordination between
the BLM and livestock permittee is permitting ecological recovery of the riparian
systems. -




Restoring Ecologically Functional Riparian Systems in Pacific Northwest Watersheds

Robert E. Bilby, Technology Center, Weyerhacuser Co., Tacoma, WA 98477, 206/924-6557
(presenter) :

Peter A. Bisson, Technology Center, Weyerhaeuser Co., Tacoma, WA 98477, 206/924-6329
Linda M. Mycek, Center for Streamside Studies, University of Washington, Seattle, WA 98195

Riparian areas in the Pacific Northwest support highly diverse vegetation. More than 40 distinct
riparian community types were identified by characterizing the streamside vegetation in areas
undisturbed by human activities in the Cascade Mountains of central, western Washington. This
diversity is created by small-scale spatial heterogeneity in environmental conditions and frequent
disturbance. The community types respond differentially to disturbance, leading to highly
diverse and complex structural and functional characteristics in the streams flowing through
them. The result is a mosaic of riparian community types and stream conditions distributed
throughout a watershed, in various stages of recovery from disturbance. Logging has
accelerated natural disturbance regimes and increased the proportion of riparian systems in early
stages of development, thereby reducing vegetative diversity and simplifying aquatic systems.
Reductions in the diversity of aquatic communities and in the productivity of some fish
populations has resulted. Restoration of aquatic systems hinges on the re-establishment of
diverse riparian conditions. Understanding the natural disturbance regime and distribution of
riparian conditions in a watershed can provide a basis for describing desired future conditions.
Basin management should combine protection of riparian areas from accelerated disturbance
related to land use and application of selected silvicultural options to produce the desired
conditions in the shortest possible time.




The Title of the Paper: Riparian and Wetland Management Part II: Recovery at
Work.

Producer: Bureau of Land Management, Phoenix Training Center.

Presenter: Mark W. Gorges, Bureau of Land Management, Wyominglstate Office, P.O.
Box 1828, Cheyenne, WY, 82003, 307/775-6100.

The Body of the Abstract: Throughout the West, the Bureau of Land Management
(BLM) strives to manage riparian areag in harmony with the ecosystems in which
they are found. These five examples of cooperative ecosystem management show how
the BLM has used various tools to rehabilitate riparian areas and wetlands.

On La Garita Creek and in the Blanca Wetlands, both in Colorado, ccoperation
among agencies, interest groups and individuals was the key to the rehabilitation
of degraded systems. On Mahogany Creek in Nevada, Lahontan cutthroat trout, in
this small tributary stream, were the main beneficiary of grazing adjustments on
a 500,000 acre allotment. 1In western Montana on Elk Creek, the rehabilitation
and reclamation of placer mining areas in headwater drainages paid off in better
water quality in downstream recreational systems. Much of the 77.7 square
kilometer watershed of the Nestucca River in Oregon was heavily logged;
rehabilitation of the stream and the uplands went hand in hand to reestablish
excellent steelhead and salmon spawning runs.

Using the right tools to meet the needs of the watershed and cooperaticon among
all the interested parties were the keys to ecosystem recovery in these examples
of riparian and wetlands management.




Wednesday, July 28, 1993

Session | : Conservation and Aquatic Biodiversity.

Chair: Pat Higgins - Pacific Watershed Assoc.
8:30 - 11:30 OAK ROOM

Speakers: :
8:30 - 9:00 Genetic risks associated with hatchery supplementation of
salmon and trout.
Steve Cramer, Biological Consultant.

9:00 - 9:30 The long range plan for the Klamath River basin fisheries
conservation area as a tool for preserving biodiversity of
anadromous fishes,

William Kier, William Kier & Assoc.

9:30 - 10:00 Taking an ecological approach to preserving biodiversity
in Upper Klamath Lake.
Jake Kahn, Klamath Tribe.

10:00 - 10:15 Coffee Break

10:15 - 10:45 Defining the role of large and small scale hatcheries in salmon
and steelhead restoraticn.
Patrick Higgins - Pacific Watershed Assoc.

10:45 - 11:15 Conservation of a Gold County stream native fish assemblage.
Mark Gard, Univ. CA, Davis.




ABSTRACT

Title: Genetic Risks of Large Scale Hatoheries: What Have We Learned From Past
| Experience?

Author: Steven P. Cramer, Principal, S.P. Cramer & Assdclatgs, inc. 300 S.E. Arrow
: Creek Lane, Gresham, Oragon 87030. 503-669-0}33

As wild stocks of salmon and sieelhead decline, there has been a heightened foous on
identifying and avolding genetic riske associated with hatchery programs. Evidence ofthe
heritabllity of life history and survival tralts will be reviewed. Specific examples
demonstrating the inheritance of run iming, spawning timing, age-at-maturity, ocean
distrlbution, and disease resistance will be presented, Hatcheries have caused time of
migration and spawning to change by up to two monthe In some socks, have reduced age
at maturity, and have reduced digease resistance in many stocks. Specific examples of
how hatcheries have aliered these traits through the srtificial practices of brood taking,
rearing, and release will be reviewed. Evidence demonstrating the consequences of mixing
stocks and of artificial selection in the Columbia and Sacramento basins will ba presented.
Hatchery practices that Increase genetic risks will be diseussed and methods for avoiding
these risks will be presented. Evidence Indicates that genetic risks are substantlal, but they
can be minimized if they are understood and special procedurgs are followed.




B i o s L L SRR TN

Titles The Long Range Plan for the Klamath River Basin
Conservation Area Fishery Restoration PFProgram as a Tool For
Preserving Biodiversity of Anadromous Fishes,

First Author: William M. Kier, William M. Kier Associates, 10
Liberty Ship way, Suite 120, Sausalito, CA 24965 (415) 331-4505,

Co-author: Patrick Higgins, Consulting Fisheries Biclogist, 791
Eighth St., Arcata, CA. 95521. (707) B22-9428.

abstract: Populations of anadromous fish in the Klamath River
basin have suffered serious declines in recent decades, In
response to this problem, Congress initiated a twenty year
restoration program in 1986. The Long Range Plan for the Rlamath
River Basin Conservation Area Fishery Conservation Program provides
a strategy to achieve the progran’s goals. The Plan characterizes
the river as "ecologically stressed" asg a result of land use and
water diversion. Loss of riparian vegetation in many tributaries
allows water temperatures to rise to lethal or stressful levels for
salmonids. Sedimentation is also effecting the guality of salmon
and stealhead spawning and rearing habitat., Agradation may also
be impacting anadromous fishes that spawn iIn the main river
environment, such as green sturgeon and eulachon. Protection of
remaining healthy watersheds and fish habitat is deemed critical to
maintaining sufficient salmon and steelhead geane resources for
restoration. Stabilizing forested watersheds disturbed by logging
and road building is recommended as a priority. The Plan
encourages cooperation with the agricultural community to restore
riparian zones and increase efficiency of water use to help improve
water gquality and flows. Over-reliance on hatcheries is
discouraged because of their potential negative impacts on native
stocks of salmon and steelhead.




. A R s

watershed Degradation, Hypertrophy, and Endangered Fishes in the
Upper Klamath Basin, Oregon.

: Jacokb Kann
Klamath Tribe Natural Resources
P.0O. Box 436
Chiloguin, Oregon 97624
(503) 783-=2095
(presenter)

ABSTRACT

Upper Klamath Lake, a large, shallow, hypertrophic lake
located in south-central Oregon, exhibits severe water guality
degradation., Excessive anthropogenic watershed perturbations
(cattle grazing, wetland loss, riparian degradation, logyging,
water diversion, and dame) over the past 100 years have disrupted
both ecosystem structure and function. As a result of these
perturbations two endemic lacustrine sucker (Catostomidae)
species, the Lost River sucker (Deltlstes luxatus), and the
shortnose sucker (Chasmistes brevirostris), are near extinction.
The objective of this research is to explore the relationship
between watershed perturbations, in-lake habitat, and endangered

fish success. Upper Klamath Lake water quality is controlled by

massive algal bloome which cause significant water gquality
deterioration due to photosynthetically elevated p§ (>10.0), and
to marked reductions in dissolved oxygen (<2 mg L ) in the water
column. Lake-wide pH levels typlcally remain above apparent
threshold levels for most fish species during the summer, and
fish habitat 1s freguently limited to areas near tributary
inflows and small subsurface springs. An empirical model
relating algal biomass to water column pH was developed to
evaluate the possible effects of algal biomass reduction on fish
success. For example, a strong_positive correlation was observed
between pH and algal biomass (r2-0.83 (P<0.0001), and a
nonparametric procedure using paired chlorophyll-pE measurements
allows assessment of the probability (risk) of exceeding a given
pH threshold with varied algal biomass concentrations in the
water column. The ultimate goal of this research is an
integrated ecosystem approach to endangered species recovery in
the Klamath Basin. ‘

————




Title: In the Era of Endangered Pacific Salmon Stocks, What is the
Appropriate Role for California’s Large and Small Ecale Hatcheries.

Author: Patrick Biggins, Consulting Flsheries Biologist, 791 Eighth
St., Arcata, CA. 95521. (707) 822-5428. -

Abstract: Several stocks of Pacific anadromous galmonids havae now
been listed as endangered under the Endangered Species Act and many
more have gone extinct., Pacific Sealmonids at the Crossroads called
for "a new paradigm that.... advances ecosystem function and
habitat restoration over hatchery production.” It is clear that a
new role for hatcheries must be defined that is not at cross-
purpose with stock preservation and restoration. California’s
large scale hatcheries were established to mitigate for lost salmon
and steelhead habitat blocked by dams or to increase fish available
for harvest, but their operation can contribute to the decline of
wild stocks. = Possible side effects of large hatcheries in the
state will be examined and suggestions made to reduce the
possiblity of negative interactions. Some are now calling for use
of small scale hatcheries to prevent extinction of wild stocks.
NMFS is using captive broodstock programs to preserve genomes of
endangered salmon species. Small scale fish culture, using locally
adapted stocks, is also being advanced as an effective tool in
restoring California salmon stocks when used in conjunction with
habitat restoration. The efficacy of using small scale culture in
in stock preservation and restoration will be examined.




The Title of the Paper: Conservation of a Gold Country Stream
Native Fish Assemblage

First Author: Mark Gard, Wildlife and Fisheries Biology Department,
University of California Davis, Davis, CA 95616, (916) 752-0205
(presenter).

The Body of the Abstract: Temperature, sediment and introduced
species were examined as possible causes for the paucity of native
fish in the South Yuba River, California. Elevated summer
temperatures as a result of reduced river flows appear to be
controlling the downstream end of rainbow trout (Oncorhynchus
mykiss) distribution, while predation by smallmouth Dbass
(Micropterus dolomieui) on juvenile native cyprinids appear to be
limiting the abundance of these species in areas where smallmouth
bass are present. While sediment movement associated with
hydraulic mining in the late 1800’s appears to be the most likely
explanation for the absence of California roach (Hesperoleucus
symmetricus), speckled dace (Rhinichthys osculugs) and riffle
sculpin (Cottus gulogus) from the South Yuba River, current
sediment loadings appear to be having mixed effects on native fish
species by turbidity interfering with feeding. As a result, fish
have lower condition index values, but predation rates on juvenile
fish appear lower.




Wednesday, July 28, 1993

Session Il : Estuarine Ecology

Chair: Jerry Smith - San Jose State University
8:30 - 12:00 CEDAR ROOM

. Speakers:
8:30 - 9:00 Abundance and dlstrlbutlon of native and introduced ﬁshes

of Suisun Marsh.
Lesa Meng, Univ. CA, Davis, et al.

9:00 - 9:30 Lonafin smelt life history and impacts of water development.
Randall Baxter, CA Dept. of Fish & Game.

9:30 - 10:00 An evaluation of potential striped bass management scenarios
‘ by comparison of four numerical salt transport models.
James Arthur, US Bureau of Reclamation, et al.

10:00 - 10:15 Coffee Break

10:15 - 10:45 Effects of sand bar closure and freshwater conversion on
lagoon invertebrates and steelhead growth.
Mark Robinson & Jerry Smith {presenter), San Jose State Univ.

10:45 - 11:15 The ecology and reproductive activity of the tidewater goby.
Ramona Swenson - Univ. CA, Berkeley. '

11:15 - 11:45 Physical and biological effects of inlet closure and breaching
- Russian River estuary, California.
Kelly Cuffe, Phil Williams & Assoc., et al.




Abundance and D1str1but1nn of Native and Imtroduced Fishes
of Suisun Marsh

Lesa Meng and Peter B. Movyle, Department of Wildlife and
Fisheries Biology, University of California, Davis, CA 9564616

Bruce Herbold, San Francisco Estuary Project, U. S.
Environmental Protection Agency, 75 Hawthorne Street
San Francisco, CA 94105

Abstract

Overall fish abundance, abundance of introduced, native
and seasonal fish—groups, and species diversity declined in
Suisun Marsh, a portion of the San Francisco Bay Estuary,
cver a l4-year period and were assoctiated with decreases in
freshwater outflow and increases in salinity. Native
species were found more often in dead—-end sloughs, seasonal
species were found in larger sloughs and introduced species
were found in both habitats. Fish—-groups showed different
patterns and trends in abundance, but there was a consistent
decline in native fish in dead-end sloughs. Structure of
the fish assemblage was unstable and related to patterns of
fish decline, in contrast to results of an earlier (and
shorter) study on the same community. Chameleon goby
Tridentiger trigonocephalus, an introduced fish, has
increased dramatically in recent years. Changes in fish
abundance in the marsh reflect estuary—wide changes and
suggest that environmental disturbances coupled with
introduced species are destablizing fish communities and
hastening fish declines.




Title: Longfin smelt life hlstory and impacts of water
development.

Author: Randall Baxter, Associate Biologist (Fisheries/Marine),
California Department of Fish and Game, Bay-Delta and
Special Water Projects Division, 4001 N. Wilson Way,
Stockton, California 95205, (209) 942-6081.

Abstract: Longfin smelt are native to the Sacramento-San Joaquin
Rivers and estuary, and have been very abundant as recently as
the mid-1980s. A precipitous decline in abundance from 1986
through 1992 has resulted in a petition to list under the
Endangered Species Act. Although a positive relationship between
freshwater outflow and longfin smelt abundance was recognized as-
early as 1983, the mechanism underlying this relationship has
only recently been identified. Moreover, many details of their
life history are still being investigated.

Certain aspects of the life history limit the impact water
storage and diversion have on longfin smelt abundance during high
freshwater outflow years, but makes them extremely vulnerable to
entrainment during low outflow years. Pelagic larvae, from eggs
spawned in freshwater, are dispersed downstream by freshwater
outflow in the winter; the more outflow the broader the
dispersal. Larval and subsequent juvenile distributions
correspond well. Low outflow results in limited larval dlspersal
and low juvenile abundance, suggestlng density dependent
survival. Furthermore, exports increase during low outflow years
which negatlvely impact larvae, juveniles and adults which
concentrate in the Delta more durlng low outflow years. An
understanding of longfin smelt life history will be critical to
their recovery.




Title: An Evaluation of Potential Striped Bass Management Scenarios by
Comparison of Four Numerical Salt Transport Models

First Author: James F. Arthur, US Bureau of Reclamation, 2800 Cottage Way,
Sacramento, Ca 95825 916/978-4923 (presenter).

Co-authors: Henry F. N. Wong, Melvin D. Ball, and Lloyd J. Hess (same
address and phone number).

The striped bass population in the San Francisco Bay-Delta Estuary has been on
the decline since the mid-1970's. It has been theorized that the present
method of water export from the upper estuary is one factor responsible for
the decline. The Bureau of Reclamation began studies in 1989 to determine if
modified water project operations combined with struetural modifications in
the Delta could be used to enhance the transport of striped bass eggs and
larvae farther downstream into the estuary. This study presents the results
of numerical transport modeling studies to evaluate several possible
management alternatives. These initial model results were then compared to
results from three other independent transport models. Results of this
comparison indicate that all four models showed the same responses (in space
and time), and that the four independent models had very similar abundance
estimates. All four model estimates were within 15% of one another. Model
limitations and further model development are discussed. Model results
indicate that variations in operations and/or structural changes could be
used to enhance transport of striped bass eggs and larvae. One potential
management operation plan for the Sacramento and San Joaquin River spawned
striped bass is presented. In addition, modification of these salt transport
models to represent salmon smolt migration, Delta smelt and endangered species
distributions will be discussed.




Title: Effects of sand bar closure and freshwater conversion on
lagoon invertebrates and steelhead growth.

First Author: Mark Robinson, Department of Biological Sciences,
San Jose State University, San Jose, CA 95192, 408/924-4855.

Co-author: Jerry J. BSmith, (same address, phone) (presenter).

Abstract: Water quality, invertebrate populations, and steelhead
growth were studied in a small estuary/lagoon to determine the
effects of sandbar closure and freshwater conversion. The
tidally-cooled, mixed estuary was replaced by a static,
stratified lagoon, by sand bar closure in late July. The lagoon
was slowly converted towards fresh water by diversion-reduced
inflows and sand bar seepage. During the conversion the
stratified lagoon became very warm, due to a solar collector
effect of stratification. Tidally-supplied detrital kelp was
blocked by sand bar formation, and this important invertebrate
food decomposed, resulting in bottom hypoxia. Phytoplankton was
replaced by pondweed and epiphytic algae. Shifts in
invertebrate species reflected the change in liagoon salinity,
water quality and food sources. Lagoon invertebrate abundance
sharply declined after sandbar closure, but increased in late
summer after freshwater conversion. Steelhead grew well prior to
sand bar closure, and again after substantial conversion to
unstratified conditions. They grew poorly during the transition
period. Artificial sand bar breaching in October resulted in a
return to stratified conditions and poorer water quality.
Inflows sufficient for rapid fresh-water conversion, and
prevention of artificial sand bar breaching, are essential to
maintain good steelhead rearing conditions.

5




Title: The ecology and reproductive activity of the Tidewater Goby

" Aunthor: Ramona O. Swenson, Department of Integrative Biology, University of California,
Berkeley, CA 94720, (510) 642-5318.

Body of Abstract: The tidewater goby (Eucyclogobius newberryi) is endemic to California’s coastal
estuaries, and is a candidate for federal listing as an endangered species. The distribution,
abundance and reproductive activity of two Central Coast populations (San Gregorio Creek and
Pescadero Creek, San Mateo County) was studied over 1-1/2 years. Size distributions varied across
season and habitat, with the largest mean size fish occurring in the spring and in marsh habitats.
Adults and eggs were collected at salinities ranging 0 - 28 ppt. Gobies avoided areas of flowing
water, such as the mouths of creeks and midstream during high winter flows. Reproduction can
occur virtually year-round, depending on the habitat. Peak spawning occurred mid-January to April
(1992), and August to September (1991 & 1992). Males dig burrows in sand or mud, where they
brood a single clutch of eggs. A field study of substrate preference found more gobies associated
with sand than mud. Females in the wild spawn ~170-770 eggs per clutch, and captive fish can
spawn up to 12 times. In general, gobies were very tolerant of variability in salinity and substrate,
but intolerant of currents. The reproduction results suggest that a population could recover rapidly
under favorable conditions.

(Submitted for 1993 Western Division of the American Fisheries Society meetings in Sacramento,
CA) ' |




f"IFIFQ 1? S 17D PPl 4l wsbimstim = = meme &/
o

Y

AMERICAN FISHERIES SOCIETY
1993 WESTERN MEETING ’
ABSTRACT

PHYSICAL AND BIOLOGICAL EFFECTS OF INLET
CLOSURE AND BREACHING -
RUSSIAN RIVER ESTUARY, CALIFORNIA

C. Kelly Cuffe, Philip Williams and Associates, Lid,, Pier 35, The Einbarcadero, San
Francisco, CA 94133, (415) 981-8363. (Presenter)

Peter Goodwin, Philip’ Williams and Associates, Ltd, Pier 35, The Bmbarcadero, San
Francisco, CA 94133, (415) 981-8363.

Jennifer L. Nielsen, United States Forest Service, 800 Buchanan, Alﬁany, CA 94710,
(510) 642-7525 ‘

ABSTRACT

Many of California’s small coastal estuaries experience longshore drift of littoral sediments
which result in the build-up of spits or barriers across the creek- or rivermouth and which
partially enclose the estuary. At particular times of the yeer these accumulations of littoral
sediments completely close the estuary and create estuarine lagoons. Becausc of the low
sehsonal flows in the Russian River and the high-energy wave chimate along the North
Pacific coast, the tidal inlet at the mouth of the Russian River is subject to frequent closure.
The effects of closure and subsequent breaching to the hydrology as well as to the ecology -
of the estuarine system and its associated aquatic and wetland habitats can be significant.
Changes in circulation patterns, flooding of low lying wetland and nearshore fluvial
environments, increased water table elevations; and chang §in salinity and water quality over
time affect both the human and non-humen inhabitants of the area. Tidal reaches of this
mesotidal estuary extend approximately 7 miles upstream. Homes, agricultural properties,
and local tributaries are affected by changes in water level elevations due to tidal flow
(during open conditions) and streamnflow (during both open and closed conditions). Closure
of the inlet channel causes flooding of property as the water level in the river rises; when .
tidal action is restored suddenly by natural or artificial breaching, biological resources in the
estuary may be damaged or greatly affected. Study of the Russian River Estoary is being
conducted In order to develop a management plan for the estuary that minimizes adverse

Cufte, CK, et al.
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impacts due to flooding when the estuary is closed, while preserving its important biclogical
TESources. _

The study incleded a 12-month hydrological and biological field monitoring program to
identify the physical processes associated with the inlet channe] opening and closing, and to-
identify the influence of these physical processes on the estuarine ccosystem. A bathymetric
contour mep was prepared for the Russian River Estuary from hydrographic gurveys, and
is used to determine the amount of storage the estuary holds as well as typical elevations of
nearshore environments affected by inlet closure and breaching. The structure of a
computer model to simulate the eycle of tidal inlet closure and openings is described and
glternative management strategies for the estuary are outlined to minimize adverse

environmental impacts.

) Cuffe, CK, et al.
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Session' Il : Ecological Modeling of Salmonid Populations

Chairs: Ed Cheslak - EA Engineering
& Chuck Coutant - Oak Ridge National Lab

- 8:00 - 12:00 PINE ROOM

Speakers:
8:00 - 8:30 Modehng chinook salmon recruitment response to stream
flow, habitat, and predation.
Henriette Jager, Oak Ridge National Lab, et al.

8:30 - 9:00 Individual-based model framework for sympatric brown
and rainbow trout populations.
Webster Van Winkle, Oak Ridge National Lab, et al.’

9:00 - 9:30 Modeling the effects of hydropower development on smolt
migration in the Columbia River basin.
Earl Weber & Philip Mundy, Columbia River inter-Tribal
Fish Commission.

9:30 - 10:00 A more realistic approach to simulating spawning habitat
in salmonids.
Wayne Lifton & Guy Lumsden - Entrix.

10:00 - 10:15 Coffee Break

10:15 - 10:45 Modeling chinook salmon in the Sacramento River basin.
- Wm. Kimmerer, Biosystems Analysis, inc.

10:45 - 11:15 Use of a deterministic simulation model to investigate a wide
range of factors affecting the populations of chinook salmon
spawning in tributaries of the San Joaquin River.

Peter Baker, EA Engineering, et al. ‘

11:15 - 11:45 Validating and enhancing a physical habitat model of chinook
salmon pre-smolt production on the Trinity River.
Sam Williamson, USFWS., Ft. Collins, et al.




Modeling chinook salmon recruitment response to
stream flow, habitat, and predation

by

Henriette I. Jager, Charles C.Coutant, Mike J.Sale, Mark S.Bevelhimer,
Donald L.DeAngelis, Environmental Sciences Division
Oak Ridge National Laboratory, P.O. Box 2008
Oak Ridge, TN 37831-6036, 615-576-6830.

The extensive water resource development in California’s Central Valley has degraded
the spawning and rearing habitat of chinook salmon in many rivers including the Tuolumne
River. Federal law authorizes the Federal Energy Regulatory Commission to recommend flows
that balance the protections and enhancement of natural resources (e.g., chinook salmon) with
the economic feasibility of hydropower operation. We have developed a spatially explicit,
individual-based model of chinook spawning and rearing in the Tuolumne River to predict the
response of fish populations to flow. In the model, stream flow and temperature influence (1)
the ability of adults in spawning condition to migrate upstream, (2) the availability of spawning
gravels and superimposition of redds, (3) incubation mortality of eggs and larvae, (4) growth
and early displacement of fry as they emerge from the redd, (5) size- and density-dependent
exposure to predation mortality, and (6) development to the smolt stage in time for successful
migration to sea. Preliminary model experiments demonstrate the influence of temperature and
flow on the predicted number of outmigrants.




Individual-based model framework for sympatric brown and rainbow trout populations’

by

Webb Van Winkle and Henrietta I. Jager
Environmental Sciences Division
Oak Ridge National Laboratory, P.O.Box 2008
Oak Ridge, TN 37831-6038, 615-574-7398

Robert I, Otto
R.G. Ottc & Associates
Box 306, Vienna, MD 21869, 410-376-0257

A conceptual framework for an individual-based model is being developed for sympatric
brown and rainbow trout populations in small, high-gradient streams. Our objective is to extend
existing physical habitat simulation models to evaluate population-level consequences of flow
alterations below hydropower projects. Our full life-cycle model will follow individuals through
the egg, alevin, fry, juvenile, subadult, and spawning adult life stages, and will focus on the
processes underlying reproduction, growth, movement, and mortality. These processes will be
simulated as functions of abiotic factors (velocity, depth, substrate, and cover) and biotic factors
(prey, competitors--including stocked fishes, and predators--including fishing mortality and losses
at water intakes). The time step in the model will be daily, and the spatial resolution will be
at the mesohabitat scale (e.g., pools, riffles, runs). The model is being developed for a
demonstration site in central California with verification scheduled for an adjacent watershed
with similar hydrologic and habitat characteristics.

TResearch sponsored by the Electric Power Research Institute under Contract No.RP2932-2
(DOE No.ERD-87-672)with the U.S.Department of Energy, under Contract No. DE-ACO05-
840R21400 with Martin Marietta Energy Systems, Inc.




Modeling the effects of hydropower development
on smolt migration in the Columbia River basin

by
Earl Weber and Philip Mundy

Columbia River Inter-Tribal Fish Commission

The development of a large system of hydroelectric dams on the Columbia and Snake
Rivers has been accompanied by severe declines in the abundance of Snake Rivers salmon
stocks. A cooperative life cycle modeling effort among scientists from CRITFC. and the state
fisheries agencies of Idaho, Oregon and Washington is being used to project the effects of
proposed management measures on threatened Snake River chinook stocks. This paper focuses
on factors affecting Snake River chinook smolts during their migrations through the hydroelectric
system.

A series of eight dams and approximately 325 miles of reservoirs separate the spawning
areas of Snake River chinook and the Pacific Ocean. Although the hydroelectric dams
themselves have a substantial impact on chinook survival, reservoirs also take their toll through
passage delays and increased temperatures. And storage dams upstream from the hydrosystem
control the flow of water through the eight dams and reservoirs and adversely impact chinook
survival also. : :

Our passage model FLUSH (Fish Leaving Under Several Hypotheses) tracks chinook
through the series of reservoirs and dams, and estimates losses due to migration delays in the
reservoirs and due to the various ways fish pass the dams. Such ways include passage through
the turbines, and its alternatives spilling fish over the dams spillways, mechanical bypass systems
and transport by barges. Simulations indicate that despite a mixture of management measures
used to date, passage losses remain high. :




A more realistic approach to simulating spawning habitat in Salmonids

by

Wayne S. Lifton and Guy Lumsden |
ENTRIX, 590 Ygnacio Valley Road, Suite 200
Walnut Creek, CA 94596

The Physical Habitat Simulation Model (PHABSIM) may not correctly indicate the
functional relationship between spawning habitat and flow for salmonids. PHABSIM represents
an index of spawning habitat by providing a total of all areas containing spawning habitat.
Spawning habitat includes areas within a range of velocities, depths, and substrate sizes,
regardless of size of the area or location, as long as the habitat has an index value greater than
zero. Larger salmonids including salmon and steelhead spawn in discrete nests called redds.
These redds occur in discrete locations and have characteristic sizes.” In addition, salmonids tend
" to defend an area around the redd that can prevent the use of otherwise suitable habitat by other
spawning pairs. The estimation of areas available for spawning based on habitat suitability, redd
size, and the area defended by a pair can provide a more realistic estimate of the number of
spawners that can be accommodated in a stream. A program to perform this analysis was
developed based on the use of PHABSIM transect data. The program also simulates the random
entry of spawners into a reach and prevents the inclusion of habitat areas that would otherwise
be usable if they are in an area defended by spawners already simulated as present. Estimates
of spawning habitat using this approach can provide a more realistic estimate of spawning habitat
availability .and limitation. It appears that normal application of PHABSIM may overestimate
available spawning Hhabitat and would be a preferable approach for identifying habitat
"bottlenecks”.




Modeling chinook salmon populations in the Sacramento River Basin

by

W.J. Kimmerer, BioSystems Analysis, Inc., Tiburon, CA

We have developed a series of models (CPOP) to simulate the dynamics of salmon
populations in the Sacramento River and tributaries. The first such model, CPOP-2, represents
the fall-run population, while CPOP-W represents the winter-run population. Each model
includes different equations depicting changes in abundance due to changes in flow, temperature,
heavy metal toxicity, and water diversions in about 25 river reaches. In addition, the models
include a calculation of survival on passage through the Sacramento-San Joaquin Delta and
through 2-4 years of ocean life. Each model has been validated against historical data; however,
the large number of parameters in these models suggests caution in using validation alone to
infer that they accurately depict the controls on populations. This is especially true for winter-
run, for which we have very little information about survival int he river. The models are most
useful in exploring the consequences of changes in flow conditions, provided that these scenarios
are explored in a full sensitivity analysis. I present the outputs of several such scenarios to
examine the need for additional research on the survival of smolts and fry in the river and the
delta.




Use of a deterministic simulation model to investigate a wide range of factors affecting the
populations of chinook salmon (Oncorhynchus tschawytscha) spawning in wributaries of
the San Joaquin River of California

Peter F. Baker, Ed Cheslak, Frank Ligon, and J. Emil Morhardt

EA Engineering, Science, and chhhology
3468 M. Diablo Boulevard, Suite B-100, Lafayette, California

Abstract

We describe a deterministic simulation model (EACH) for populations of chinook salmon
(Oncorhynchus tschawytscha) spawning in tributaries of the San Joaquin River of
California, and discuss some of the issues to which it has been applied. The model follows
salmon through their entire life-histories, and through many life-cycles. It is driven by
historical time-series data. The intent of the model is to encourage the consideration of
salmon fishery issues in a system-wide context, and to facilitate comparisons of
management proposals of a widely disparate nature by expressing their effects in a common
currency (here, numbers of adult spawners). The EACH model has been validated, with
data that was not used in the original processes of design and parameterization.




Validating and enhancing a physical habitat model
of chinook salmon pre-smolt production in the Trinity River

by

Sam C. Williamson, Clair B. Stalnaker,
John M. Bartholow, & Terry J. Waddle
U.S.Fish and Wildlife Service, National Ecology Research Center
4512 McMurry Avenue
Fort Collins, Colorado 80525

We are in the process of predicting and validating average stream habitat and fish
population conditions between weekly time steps for use in annual flow scheduling and 10-year
reservoir management planning. In the conceptual model developed for the Trinity River, the
perceived importance of factors restricting number of exiting pre-smolts was: 1) physical habitat;
2) food abundance (stream biological productivity); 3) biophysical requirements; 4) reproduction
requirements; 5) behavioral (crowding stress) factors; and 6) cover availability. Using consensus -
of local river biologists that helped build the conceptual model, the mathematical model
concentrates on physical habitat, water temperature, and reproductive requirements; effects of
behavioral factors and cover availability were not represented in the mathematical model. We
have been using these models to: design, integrate, and improve young-of-year population data
- collection efforts; probe hypotheses that physical habitat significantly influences movement,
growth, and mortality of salmonid fishes; and judge relative severity of limiting factors during
each life stage. We have started a model validation and enhancement process of using the
computer model to: 1) evaluate numerous proposed flow schedules based on surveyed number
of spawned-out females and simulated egg/alevin, fry, and pre-smolt growth, movement and
- mortality as affected by anticipated flows and water temperatures; and 2) design robust
management strategies to handle uncertainty in the total quantity of predicted reservoir releases
and future precipitation.




Wednesday, July 28, 1993

Session IV : River Restoration: Choosing_Agpropriate Strategies.

Chair: Scott Wilcox, Ebasco Environmental
1:00 - 5:00 OAK ROOM

Speakers:

1:00 - 1:30 Differential use of stream habitat types by anadromous
salmonids in the Trinity and Klamath River basins: implication
for stream restoration.

Scott Wilcox & Paul Johnson, Ebasco Environmental.

~ 1:30 - 2:00 It's not just dams - you can't raise fish in a toaster: the role of
natal habitat degradation in the decline and fall of Columbia
basin salmonid populations. :
Jonathan Rhodes, Columbia River Inter-Tribal Fish Comm.

2:00 - 2:30 South Fork of the Trinity River restoration action plan based on
watershed dynamics, ecosystem function, and conservation
biology.

Dan Hagans, Pacific Watershed Assoc.

2:30 - 2:45 Coffee Break

2:45 - 3:15 Evaluation of the latest electrical and acoustical fish barriers at
reducing entrainment of anadromous salmonids at irrigation
diversions along the Sacramento River.

Douglas Demko & Steve Cramer, S. P. Cramer & Assoc.

3:15 - 3:45 Bureaucratic addiction to techn:lque. ,
Richard Nawa - Siskiyou Regional Education Project

3:45 - 4:15 Watershed and stream restoration: shared responsibility for
shared resources. : ' '
Michael Purser, Confederated Tribes of the Umatilla Indian
Reservation.

4'15 - 4:45 Clean water - working together, making a difference: a Puget Sound
- Olympic Peninsula watershed alliance.
James Doyle, USFS.




The Title of the Paper: Differential use of stream habltat types by anadromous salmonids in the
Trinity and Klamath river basins.

First Author: Scott D. Wilcox, Ebasco Environmental, 2525 Natomas Park Drive, Sacramento,
CA 95833, (916) 921-2525 (presenter).

Co-author: Paul Johnson, .Ebasco Environmental, 2525 Natomas Park Drive, Sacramento, CA
95833, (916) 921-2525.

The Body of the Abstract: Habitat typing of streams on Forest Service land and other areas
throughout the western United States has become a common tool associated with habitat restoration
work and fisheries resource management. We analysed habitat typing data from 26 streams in the
Klamath and Trinity river basins to look for trends in use of different habitat types and conditions
that apply across different basin, subbasin, channel type, and stream stratifications. Several
species demonstrated significantly higher use of particular habitat types and conditions across
many stratification levels.




It’s Not Just the Dams--You Can’t Raisg Fish in a Toaster: The Role of Natal Habitat
Degradation in the Decline and Fall of Columbia Basin Salmonid Populations.
Title of paper to be presented at 1993 Western Division American Fisheries Society Conference.

Jonathan J. Rhodes, Columbia River Inter-Tribal Fish Commission, 729 NE Oregon, Suite 200,
Portland, OR 97232, 503/731-1307 (presenter).

Columbia basin salmon populations have declined dramatically over the past four decades,
mainly in response to the hydroelectric system which has significantly elevated the mortality rates
of migrating salmonids. While the removal of several Columbia basin hydroelectric dams is a vital
part of biologically sound efforts to restore self-sustaining salmon populations in the Columbia, the
degradation of natal salmon habitat throughout the Columbia must also be addressed because it, too,
has contributed significantly to the decline of these salmon populations. Existing habitat conditions,
in concert with high levels of mortality at downstream hydroelectric facilities, pose a severe threat
to the continued existence of salmon stocks in many subbasins, because habitat-related sources of
mortality are density-independent. Habitat degradation is extremely serious because the recovery
time required ranges from several decades to several centuries. Habitat cannot recover unless the
causes of degradation are arrested and reversed. Natal habitat has been degraded by environmentally
unsound land-use practices that have severely altered streamside vegetation, channel structure, and
sediment loads. Habitat cannot be restored by treating the symptoms; land-use patterns must be
changed if salmon populations are to be rebuilt. Recommendations for arresting and reversing the
existing degradation are presented. ' ‘




Title: Restoring nalive salmon and steelhead stocks to the South Fork Trinity River by
stabilizing watersheds and addressing other root causes of stock decline

Eirst Author: Danny Hagans, Pacific Watershed Associates, P.O. Box 4433, Arcata, CA 95521,
707/839-5130 (presenler).

Co-Authors: Dr. William Weaver, Paciﬁb Watershed Associates, P.O. Box 4433, Arcata, CA
95521, 707/839-5130, and Patrick Higgins, Consulting Fisheries Biologist, 791 Eighth St.,
Arcata, CA 95521, 707/822-9428.

Abstract: Four of five stocks of salmon and steelhead in the South Fork Trinity River are at risk
of extinction, Fundamental problems are an over-supply of sediment in the river and many
tributaries, lack of flows and poor water quality in Hayfork Creek, elevated stream temperatures
in main river environments, and over-harvest of salmon stocks in mixed-stock fisheries, The
South Fork Trinity River Restoration Action Plan recommends that root causes of ecological
problems be addressed as opposed to treatment of symptoms. Erosion prevention and restoration
of upland areas will be employed to decrease sediment yield and allow recovery of stream
channels through natural processes. The plan calls for changes in timber land management,
particularly on private lands, to lower erosion risk in future floods. Riparian restoration on a
basin-wide scale will reduce bank erosion, promote channel recovery, and lower water
temperatures. Increased efficiency of water use in the Hayfork watershed will restore flows and
improve water quality. Since no South Fork salmon stock currently has a harvestable surplus,
changes in harvest management are recommended. Plan implementation will be under a
gommunity-based CRMFP model, with fisheries restoration recognized as an important economic
development tool to revitalize and diversify the local economy.




ABSTRACT.

Evaluation of the latest technology electrical and acoustical
fish barriers at reducing entrainment of anadromous salmonids
at irrigation diversions along the Sacramento River.

El

Douglas B. Demko. Fish Biologist, S.P. Cramer & Associates.
1749 Eaton Rd. Suite 39, Chico, CA 95926. (916) 342-8262.

Steven P. Cramer. President, S.P Cramer & Associates.
300 S.E. Arrow Creek Ln. Gresham, OR 97030. (503) 668-0133.

Unscreened or improperly screened water diversions are considered by
fisheries agencies throughout the northwest to be a significant cause of n‘iortality
to juvenile anadromous salmonids. We sampled in numerous unscreened water
diversions and evaluated the magnitude and causes of fish entrainment. We
found that entrainment of juvenile chinook differs substantially between pumping
locations and between dates for a single station. Generally, fish entrainment
per acre foot is highest at stations with the greatest pumping volumes. This
positive correlation between the number of chinook enirained per acre foot
pumped indicates that the atfraction of juvenile chinook to pump intakes
increases as the volume of water pumped increases. Some unscreened
diversions entrained no salmonids. Entrainment is also highly correlated to the
abundance of fish migrating past the diversions, and haichery reared juveniles
appear to be more susceptible to entrainment than natural fish. Both acoustical
and electrical barriers have been found under proper use to guide a high
percentage of juvenile salmon past irrigation and hydroelectric facilities. We
report the findings from our -ongoing field evaluation of the latest technology
acoustical and electrical fish barriers at a large water diversion on the
Sacramento River. We discuss the implications of fish entrainment at diversions
and the effectiveness of fish guidance devices for fishery restoration efforts.




Abstract
1993 Western Division American Fisheries Society Conference
Title: Bureaucratic Addiction to Technique

Author: Richard K. Nawa, Siskiyou Regional Education Project,
P.0. Box 220, Cave Junction, OR 97523 (503) 592-4453 (presenter)

I define technique as the widespread application of a procedure
without regard for context (e.g., clear—-cut logging, rip-rapping
of stream banks). Too often major fishery policy decisions are
made in favor of a technique with a conscious disregard for a
strategic approach based on ecological realities. Legal
challenges from the environmental community to technique driven
fishery management decisions rarely occur. Only agency budgets
provide a check to the proliferation of aquatic enhancement
projects which do little to remedy causal factors of habitat
degradation. Biologist become functionaries in a bureaucratic
system that rewards unquestioning compliance to techniques
adopted by an agency (no matter how outdated) and punishes
dissent. This filtering process described as “systematic
distortion" is far from the scientific ideal of questioning the
status quo. Public investment in failed techniques subsidizes
the further degradation of habitat, increases the national debt,
and increases the number of species threatened with extinction.
Fishery biologists wedded to failed technigques of the past stand
to lose credibility when projects do not provide the promised
benefits. New strategies are needed to gquide tactical approaches
which prevent wasteful spending on techniques that can’t possibly
substitute for long-term ecosystem function. ' :




Watershed and Stream Restoration: Shared Responsibility for Shared
Resources. .

Michael D. Purser, Confederated Tribes of the Umatilla Indian
Reservation, P.O. Box 638, Pendleton, OR 97801, 503/276-3449

A conceptual framework and methods are needed for fishery workers
to put fish habitat restoration projects in the broader context of
watershed restoration. Some important components of the conceptual
framework include defining clear objectives, collection and
analysis of data, developing a plan which incorporates changes in
land management practices as well as "on-the~ground" projects, and
explicitly linking upland-riparian-channel and upstream-downstream
processes in the development of restoration strategies. Other
important components including educating governments, organizations
and individuals about watershed and stream restoration, and
adaptive management (monitoring, evaluation and modification of
practices and plans).




CLEAN WATER - WORKING TOGETHER, MAKING A DIFFERENCE
A Puget Sound - Olympic Peninsula Watershed Alliance

James E. Ddyle
Mt. Baker-Snogualmie N.F.,21905 64 Ave West
Mountlake Terrace, wA 98043,206-744-3422 (presenter)

Abstract: Watershed conditions directly effect the viability of fish
porulations, water quality, and the aesthetic value of aquatic
systems. Many Puget Sound watersheds are in serious trouble. On the
Mt. Baker-Snoqualmie and Olympic National Forests, there are 40 upper
river basin watersheds in an unacceptable ecological condition or
having significant water quality problems. Intensive timber harvesting
activities and other land use changes over the past four decades have
altered watershed responses to climatic events. Geologic conditions
and the high frequency of storm events in the Cascade and Olympic
ranges contribute to soil instability and increased risk of
landslides. Most of the watersheds have mixed ownerships, having a
range of management goals and mandates. Full natural recovery in these
watersheds will take decades. These watersheds contain one or more
anadromous fish stocks that have been identified as fish stocks at
risk of being threatened or facing extinction due to habitat loss or
degradation. This has resulted in major public issues concerning
forest management practices and watershed health in the Puget Sound
region. Reducing further degradation of these watersheds, and
restoring or recoverirg fish habitat and overall watershed health w111
be required.

Under this Alliance, goals are being established to address
lost/degraded habitat for fish stocks at risk in these 40 sensitive
watersheds. Four concepts are the cornerstones to this Alliance: all
action is ecosystem based, action is watershed restoration and
improvements, direct community involvement at watershed level, and on-
going environmental education and public information.

In 1992, both Forests implemented a two to four million dollar
watershed restoration program. Four major types of on-the-ground
projects were implemented: road treatments, upslope rehabilitation,
in-channel treatments, and fish habitat restoration. Integrated
resource inventories identified these sites before the environmental
analysis. Key to the success of these projects will be monitoring the
effectiveness of these projects. At the present time, the Alliance
consist of the two National Forests and 30 partners. Based on current
information, the cost for total watershed restoration on the two
National Forests is $40 million over next 8 to 10 years.

KEY TERMS: National Forests; watershed restoration; salmonid habitat
protection or restoration.




Wednesday, July 28, 1993

Session V : Fish Physiology & Fish Health

Chair : Dr. Bill Cox, CA Dept. Fish & Game

1:00 - 4:00 CEDAR ROOM ‘

Speakers: ‘
1 :00 - 1:30 Evaluation of three antibody-fluorescent conjugates used
for immunofluorescent detection of bacterial kidney
disease of salmonids.
Darice Henry-Ford & Martin F. Chen, CA Department of
Fish & Game.

1:30 - 2:00 TBA
. Pan Castleberry (invited), USFWS

2:00 - 2:30 Specificity of the channel catfish (lctalurus punctatuss) antibody
response to Edwardsiella ictaluri, and the distribution
of E. ictaluri in California.
Martin F. Chen, CA Department of Fish & Game, et al.

2:30 - 2:45 Coffee Break

2:45 - 3:15 Optimal exercise conditioning velocity for growth, swimming
performance and muscular development of young-of-the-year
striped bass, Morone saxatilis (Walbaum).

Paciencia S. Young & Joseph J. Cech, Univ. CA, Davis.

3:15 - 3:45 Bacterial and protozoan diseases of saltwater pen-reared chinook
salmon, northern anchovy and white seabass in Channel Islands
harbor, California.

Martin F. Chen & ]. M. Groff, CA Department of Fish & Game.




Evaluation of three antibody-fluorescein conjugates used for
immunofluorescent detection of bacterial kidney disease of
salmonids.

Darice Henry—Ford, California Department of Fish and Game,
12330 Jacaranda Avenue, Yictorville, EA 92392 (61%) 245-
40746 (presenter) ‘

Martin F. Chen, California Department of Fish and Game,
12550 Jacaranda Avenue, VYictorville, CA 923%2

Recent reports have fTound problems with the most widely—used
test procedure for the detection of bacterisl kidney disease
of salmonids: the fluorescent antibody technigque (FAT).
Other bacteria found in the environment and in fish feed
react positively with antibody-fluorescein conjugates. We
tested three conjugates against 10 other spercies of bhacteria
found in surface waters as normal flora, or as Tecal
centaminants. We also reacted the conjugates with fish feed
{(Oregon Moist Pellet). Weak—positive reactions were observed
with some gram—-negative enteric bacteria when two
conjugetes {rabbit and goat) available from the WS Fish and
Wildlife Service were used at a dilution of 1:40, but this
problem did not occur at dilutions of 1:100 or 1:150. The
commercially—available, affinity-purified conjugate did not
produce false-positive reactions at 1:40 or 1:100.
Components of fish feed and bacteria in feed produced
moderate tao strong fluorescence with USFWS conjugates when
used at 1:40s weak fTluorescence at 1:100, and little
{rabbit) or no (goat) activity at 1:130. Fish feed stained
with commercial conjugate vielded weak activity et 1:40 and
none at 1:100. Currently-available pclyclonal BKD-FAT
reagents will produce satisftactory results at 1:130, since
positive controls produce strong fluocresence at this level.




Specificity of the chamnel catfish (Ictalurus punctatus)
antibody response to Edwardsiells ictaluri, and the
distribution of E. ictaluri in California.

First Author: Martin F. Chen, California Department of Fish
and Game, 18950 Jacaranda Avenue, Victorville, CA F2392
(61F)245-4074  (presenter)

Co—authors: Theresa S. Light, Marsha E. Kumlin, Darice
Henry—Ford, Marilyn L. Key, Department of Fish and Game,
Victoarville and William T. Cox and John C. Modin, Fish
Disease Laboretorys California Department of Fish and Game,
2111 Nimbus Road, Rancho Lordovas, CA 25&70.

The specificity of the antibody response of channel catfish
Ictalurus punctatus: to Edwardsiella ictaluri the bacteria
which causes enteric septicemia of caetfish, was examined.
No significant levels of cross—-reaction were found between
E. ictaluri and nine other species of bacteria which infect
catfish or live as caommensals in catfish intestines. Nan-
iethal blood tests accurately indicate pricr exposure of
channel catfish to E. ictasluri.

Daomestic and wild populations catfish Ictalurus spp.
were examined to determine the distribution of E. ictaluri.
We attempted to culture the bacterium from the internal
organs of fish, and to measure serum antibedy levels to E.

catfish farms. Two of these isclations were from rectal
swabs of asymptomatic fish, indicating that a carrier state
may exist without external signs of disease. Normal fish
with serum antibody titer to E. jictaluri were found
statewides in both domestic and wild catfish populations. E.
ictaluri appears to be present in northern, central and
southern California, with the highest level and incidence in

southern California.




optimum exercise conditioning velocity for growth, swimming
performance and muscular development of young-of-the-year striped
bass, Morone saxatilis (Walbaum)

‘Paciencia S. Younyg, Wildlife and Fisheries Biology, University of
California, Davis, CA 95616, (916)752-8659 (presenter).

Joseph J. Cech, Jr., Wildlife and Fisheries Biology, University
of california, Davis, CA 95616, (916)752-3103.

Cultured young~-of-the-year (YOY) striped bass were exercise
conditioned for 60 d at 4 different flow velocities: <0.02
(contrel), 0.5-1.2 (slow), 1.5-2.4 (medium), and 2.4-3.6 body
1e.ngths-se¢:'1 (fast). Sampling for growth (body weight change),
swimming (critical swimming velocity), and muscular development
(red and white muscle cross-sectional areas) was done at 50 d and
60 d of the exercise conditioning period, and at 14, 28, 42 and
56 d post-conditioning. Optimum velocities for growth and
swimming were the medium and fast velocities, respectively, with
both effects persisting 56 d post-conditioning. Those exercised
at medium and fast velocities showed significant increases in red
nmuscle areas (at 0 d and 14 4 post-conditioning, respectively)
and in white muscle areas (at 0 4 to 28 d post—-conditioning).
Those exercised at the fast velocity showed a significant
increase in red:white muscle ratio at the end of the 60-4
conditioning. Our data suggest that exercise-conditioned YOY
striped bass would have size and swimming advantages consistent
with higher survival than non-conditioned fish when stocked in
natural ecosystens.

Submitted for presentation at the 1993 Western Division AFS
Conference, Sacramento, California,July 24-29, 1993. ‘




Bacterial and protozoan diseases of saltwater pen-reared
chinmook salmon, northern anchovy and whilte seabass in
Charmmel Islands Harbor, California.

Martin F. Chen .

California Department of Fish and Game

12550 Jacaranda Avenue

Victorville, CA& %23%2 (&19)240-40748) (presenter)

J.M. Groff

Department of Medicine

School of Veterinary Medicine
University of California
Davis, CA 93b616

Net pens contalining juvenilé Chinook salmon
Oncorhynchus -tshawytscha, white seabass Atragtoscion noblilis
and nerthern anchovy Engraudlis mordax. in a manmade harbor
in soguthern California were examined from 19%0-19%92 for the
presence of bacterial.and protozoan dissases. Infections by
Viprio spp. and unknown myxobacteria spp. were found in
dving anchovies and salmon. Myxobacteria ceolonized lesians
of the rostrum and the epidermis of anchovies, and the gills
of salmon. Chinook salmon gills were also affected by 2
marine Jrichodina spp. The close proximity of the live-bait
netpens containing anchovies to the net pens containing
zalmon and white seabass may have been responsible for the
severity of the myﬁmbacterial disease of salmon. The
vibrios, myxobacteria, trichodina and a marine species of
Costia were also found in or on white seabass, but this
species did not suffer any substantial mortality. FPen—
rearing efforts for fishery enhancement and restoration in
sputhern California will focus on white seabsass.




Wednesday, July 28, 1993

Session VI : Open Workshop & Panel Discussion
On Salmonid Modeling

Chairs: Ed Cheslak - EA Engineering
& Chuck Coutant - Qak Ridge National Lab

1:30 - 5:00 PINE ROOM




Thursday, July 29, 1993

Biology of the Sacramento-San Joaquin River System:

Life in the New Regulatory Environment
Chair : John G. Williams

§:30 - 5:00 CEDAR/PINE ROOMS
Session I. The Delta

Speakers:
8:30 - 9:30 What will the new regulatory environment mean for the Delta?
Charles Hanson, Hanson Environmental
Bruce Herboldt, U. S. EPA

9:30 - 10:00 Research needed to support effective regulation.
W. J. Kimmerer, Biosystems, inc. ‘

10:00 - 10:30 Coffee Break

Session ll. The Rivers .
10:30 - 11:00 What will the new regulatory environment mean for the
San Joaquin River?
Roger Masuda, Griffith & Masuda. -
11:00 - 11:30 What will the new regulatory envircnment mean for the
Sacramento River? ‘
Trygg Sletteland, Sacramento River Council.

11:30 - 12:00 Research needed to support effective regulation.
John Williams

12:00 - 1:30 Lunch
" Session lll. The Regulators

1:30 - 2:00 The new regulatory priorities.
Boyd : Gibbons, California Department of Fish & Game.

2:00 - 2:30 A state viewpoint on Delita regulations.
Marc del Piero, State Water Resources Control Board.

2:30 - 3:00 Implementation of the CVPIA
Roger Patterson, Bureau of Reclamation.




