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- use at this 1987 annual meeting. The progham neflects the status of the
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WDAFS ANNUAL MEETING
Jubu 18-22, 1982
Thopleana Hotel

tas Yegas, Nevada

Tuesday, July 20, 1982

Fishernies Technical Session #1
(Monte Carfo Room A-B)

1:06-3:00 p.m. Panel - The Endangered Species Act and Its Implications
: fon Fish and Wikdeige Management and Zhe Wonld
Commundtu

Moderaton: E. P. Pisten, Califohnia Department of Fish
and Game, Bishop, California '

Panelists:

James E. Deacon, University of Nevada, Las Vegas

Paul and Anne Emlich, Stangord Univensitu, Pako Alio,
California

Stephen J. Nicolfa, California Department of Fish and
Game, Sacramento, California

ELLiott A. Nowse, Centen forn Environmental Education,
Washington, D.C.

Jack Williams, U.S. Fish and WiLdlife Senrvice,
Sacnamento, California

Jack Woody, U.S. Fish and Wildlife Service, Albuguerque,
New Mexico

3:00-3:15 p.m. Break
Concuwrvrent Sessions
3:15-5:15 p.m. Cultune and Management of Threatened and Endangered Species

Moderaton: John Rinne, U.S. Forest Service, Rocky Mountain
Forest and Range Experniment Staticn, Tempe, Arizona

Paﬂiiicéloﬁ Maintaining an Endangered Fish Rearing Facifity
James E. Johnson, U.S. Fish and Wildiife Service,
Albuguenque, New Mexdico

Operational Management of the World's Finst Endangered Fish
and Rearing Facility :
Buddy Jensen, U.S. Fish and WiLdiife Sernvice, Dextenr,

New Mexico

Spawning and Rearing Razonback Suckerns on a Produciion Basis
Theophilis Insfee, U.S. Fish and Wildlife Service, Dextenr,
New Mexdico




Culturing Anizona Native Trout, Salmo apache
Rogen Sorenson, Arizona Game and Fash Depariment,
Page Springs, -Arizona

The Tnfluence of Temperature on Develonment and Hatching
Success of Native Colorado Riven Fislies

Paul Marsh and Mark S. Pisano, Center fon Envinonmental
Studies, Arndlzona State Univernsity, Tempe, Aizona

The Hatchery Rofe 4in Recoveny of the Cui-ud (Chasmistes
cufus), and Endangened Specdes

AT Rugen, Pyramid Lake Tribal Entenprises, Sut-cliifen,
Nevada

Review 04 Effonts to Establish and Maintain a Second -
Population of Devils Hole Pupfish (Cuprinodon diabolis)

- An Zfhe Hoovern Dam Refugdum

WLLiam Rinne and Gordon Muellfern, U.S. Bureau o4
Reclamation, Boulden City, Nevada

Fishenies Technical Session #2
(Monte Canlo Room C)

3:15-5:00 p.m.

Conewrnrent Sessdcon

Marnine Fishenies Panel - Resounce Data-Ammunifion 4or the
Political Gun

Hoderaton: Stan Moberly, Svecial Assistant Lo zhe Commissionen
fon Externcl Affains, Abasta Deparntmert ¢f Fish and Game.,
Junecau, Alaska

Panefirts:

Clem Tiflion, Chainman of the Nonth Pacdfic Fisherios
and Exfesrnal Management Councif, Dinrecton of
Intennational Affains 4on Fishendies of Alasha,
Anchorage, Alaska

Garnett Jones, Adviscrn for Internaiional and Inter-
govesrrmental Affairns, Pacific Region, Vanccuver, B.C.

BLEE Wilrenson, Assistant Dinecton, Washington Deparniment
0f Fishendies, OLympia, Uashington

Bob Schoening, Department of Fisheries and Wildbife,
Onegon State Univensity, Corvallis, Onegon

Chanles Fullertfon, Director, California Department 0§
Fish and Game, Sacramento, Caligornia




Wednesday, Juby 21, 1952

Fishenies Technical Sessdion #3
(Monte Carle Room A-B)

1:00-3:00 p.m. Contributed Paperns - Fisheries Management

Moderaton: Ron Goede, Utah Division of Wiltdbife
Resources, Logan, Ulah

Morpholine Imphinting of Chinook and Coho Safmon in an
o " Anadromous Fish Hatchery
Thomas Hassfern, California Cooperative Fishery Research
Unit, Fish and Wildfige Service, Humboldt State
University, Arcata, California

Response of Flaming Gohge Tailwaters fo Optimal Summer
Reservoin Release Temperaturnes Resulting from Penstock
Intake Modifications

Ernde Lanson, Bruce Schmidt, Bruce Bonebrake, James Johnson,
Utah Division of Wildlife Rescurces

Ef4ects of Stream Channel Alierations on Aguatic Tnsect
Communities ,

Scott Reger, Arndizona Game and Fish Depariment, Phoenix,
Mdizona

The Posasibility o4 Losing the Ash Meadow Ecosysitem
Don Sada, U.S. Fish qnd Wildlige Service, Reno, Nevada

In-nesenvoin Spawning of Strniped Bass, Lake Powell,
Arlzona

A. Wayne Gustaveson and Thomas Pettengill, Utah Divisdion
of Wildlife Resources

Fishendies Technical Session #4
ol (Monte Canto Room C)

_ Concuwnent Sess40n
1:00-3:00 p.m. Aquatic Habitat Management

Modenaton: Nedll Awmantrout, U.S. Bureau o4 Land
Management, Portfand, Onegon

Streambank Stabilization Techniques
Davdd . Patterson, U.S. Soil Conservation Service,

Red Blugf, California

Comparative Effects of Sheep and Cattle Grazing on an
Anadromous Fish Stream 4in Central Idaho

Buice May, U.S. Forest Servdice, Salmon National Foresz,
Salmon, Idaho

3




3:00-3:75 p.m.
3:15-5:15 p.m.

Riparian-Stream Habitat Conditions on Grazed and Ungrazed
Stneams Within the Great Basin, Nevada

Val Crnispin and Oshonne Casey, U.S. Bureau of lLand
Management, Nevada; BiLE PLatts and Rodgen NeLsown, U.S,
Forest Senvice, Intewmountain Forest and Range Expeniment
Station, Bodise, Idaho

Cumulative Impacts of Logging Industry on Salmonid Habitats
1870-1970

Jim Sedelf, U.S. Forest Service, Pacific Nonthwest Fonest
and Range Experiment Station, Corvallis, Onregor

Lake Rehabilitation Using Uind Powered Mechanical Water
Circulatons

Mank Shaw, U.S. Forest Service,. Wasatch-Cache Nationalf
Forest, Salt Lake City, Utah-

Fish Distnibution in Rebation to Habitat Components in

Western Oregon
Robert House and Nedll Ammantrout, U.S. Bunreaw of Land
Management, Portland, Oregon

Break

‘WEAZQKH Division AFS Business Meeting

(Monte Canfe Room A-B)




Thursday, July 22, 19§72

Fishernies Technical Session #5
(Mente Carnlo Room A-B)

§:00-10:00 a.m.

10:00-10:15 a.m.

10:15-12 noon

Enengy Developments and Fishenies Management
Low Head Hydroelectrnic Projects

Modernaton: John Tuwner, California Department 04
Fish and Game, Sacramento, Califonnia

Waten: Caldifornia's Most Sought ajter Resowrce
Gary Smith, Caldifornia Department o4 Fish and Game,
Sacramento, California

The Limnological Environment of Flaming Gorge Reservoin
David L. Wegner, USDI-Bureau of Reclamation, Salt Lake City,
Utah :

Bailey Cheek Ranch Hydroelectric Project: A Grease-Under-
The-Fingernails Descniption of Small Hydhoelectrnic
Development

Tenence L. 0'Rourke, Consolfidated Huydrnoelectric, Ine.,
Redding, California

Some Effects of Power Peaking on Fish in the Hangord Reach
04 the Cofumbia Riven
Dale Bechken, Battelle Pacigic Noithwest Latoratonies,

Richland, Washington

Management of Watern fon Fish and Hydropowenr
Dale R. Evans, National Manine Fisheries Senvice,
Portland, Oregon

Break
Concwrnent Sessions
Enengy Development and Fisheries Management

Moderaton: C. Dale Becken, Batfelle Pacific Noathwest
Laboratonies, Richland, Washington

An Ecosysiem Approach to Monitoring Energy Related Impacts
Within the Upper Colorado River Basin

Vincent Lamarra and John Cartern, Ecosystem Research
Institute, Logan, Utah

Powen PLus Fish
Ronald Golus and Steven Jacubowics, USDI-Buwreau o4
Reclamation, Boise, Idaho




The Colorade River Cutthuoat Trout, Salmo clanhi
plouriticus and Habitat Changes Associated wiTh
TndusZrnial Development Within the Rocky Mountain Region
Bob Quinlan, Dames & Moore Consultants, Dewver, Colorade

Reestablishment of Fish and Aquatic Inventebrate
Populations <n a Stream Severely Impacted by Acid Mine
Dhainage

Dudfey Reisen and Mary Vitten, Camp Dresser and McKee, Inc.,
and Jeg4 Todd, AMAX Inc., CoLorado

Local Movement and Distrnibution of largemouth Bass and
Catfish Species with Regand 2o Temperature <n a Cooling
Reservoin of a Coal-fined Power Plant in Northwesit Ankansas
Maruvin G. Galloway and Raj V. Kilambi, University o4
Akarsas, Fayetteville, Arhansas

Behavionial Respenses of Fothead Minnow {Pimephales
nomelas) and Rainbow Trout {Safmo gaindnerd] 1o a

Co tquid Watern-Soluble Fraction

Dennis D, Dauble and Robent H. Gray, Battelfe Northwesit
Laboratonies, Richland, Washington

Fishenies Technical Session #6
{Monte Canlo Reom D-E)

10:30-12 noon Contnibuted Papers - Fisheries Management

Moderator: Paul Cuplin, U.S. Bwreau of Land Management,
Denven, ColLonrado

Logging and Fish Habitat - A Long-Tenm Study of Five
QLympic Peninsula, WashingZon Streams
Canl Samuelson, 17T Rayanien Inc., Shelton, Waahingion

Stream Improvement in Wyoming forn Indigenous Cutthroat
Thout

N. Ablen Binns, Wyoming Game and Fish Department,
Landen, Wyoming

Uste of Colon Ingrared Photoghaphy in Sitneam Habifat

Tnventonies

Wayne Efmene, Buteau of Land Management, Pn&nev&ﬂﬂe
" Qregon, and Pauft Cuplin, Bureau o4 Land Management

Denven, Colorado

Companative Diets cf Planted Rainbow Trout and
Speckled Dace in a Prainie Impoundment in Nonth
Centrnal Idaho

James Johnson, Nez Perce Tribe of Idaho, Lapwal, Idaho




Status and Ecoloay of the Shoshone Sculpin

D. Daley, J. Guiffity, and G. Beckman, Tdaho State
Univensity, Pocatelflo, Idaho, and R. Watlace and
P, Connodly, University of Tdaho, Moscow, Idaho

An Integhated Wastewater Trealment, Wildlife
Enhancement, and Aquacwliure Project

Geonge AlLen and Robert Gearheart, Humboldt State
University, Arcata, Caldfornia




POSTER DISPLAYS

1. Aguatic Ecosysiem Analysis Laboratony. Dr. Fred Mangum, USDA - Fonrest
Senvice, Provo, Utah (Bonneville Chapter).

2. Comparative Diets of Planted Rainbow Thout (Salmo gaindners) and
Speckled Dace [(Rhinichthys osculus) Lin a Prathie Impoundment in
Nonth Centrnal Tdaho. James H. Johnson, Nez Pence Tribe o4 Idaho
{Idaho Chapten).

3. Mansh Creek Livestock Grazing and Fisheries Study, ldaho. Bruce May,
USDA - Fonest Servdce, Salmon National Forest, Idaho {Idaho Chapler).

4. Cuttbroat Thout of the Intermountain Region, USDA - Fohest Service,
Don Dugf, USDA - Forest Service, Oaden, Utah [Bonneville Chaptenr}.

5. Intenstate 70 - Clear Creek Canyon Project - Channed Changes with
Fishenies Habitat and Channel Stability. John Leppenk and Dafe Hepwonrth,
Uzah Division of Wildlife Resources, Cedan City, Utah {Bowneville Chapfer).

6. Lake Rehabilitation Using Wind Powered Mechanical Waten Cirnculatorns.
Mank Shaw, USDA - Fonest Senvice, Uasatch-Cache National Forest,
Salt Lake City, Utah (Bonneville Chapier).

7. Bureau o4 Land Management, Rock Springs Distrnict, Aquatic Habitat
Management Program. . Bruce Smith, USDT - Bureau of Land Management,
Rock Springs, Wyoming {Colorado-Wyoming Chapter). ‘

§. Salt Creek Cooperative Stream Habitat Improvement Project, Lincoln
County, Wyoming. USDA - Foresi Service, Bridgen-Teton National Forest
and Wyoming Game and Fish Department {Coforado-Wyoming Chapien).

9. Riparian-Stream Hobitat Conditions on Grazed and Unghrazed Streams
Within the Great Basin, Nevada. Val Crispin and Osborne Casey, USDI -
Bureau of Land Management, Nevada (California-Nevada Chapter).

. 10. Stream Improvement in Wgoming for Indigenous Cutthroat Thout. Allen Blans,
Wyoming Game and Fish Depariment, Landen, Wyoming (Colenado-Wyoming
Chapten).

. 11. Endangered Fish Studies of The Colorado Rivern Fishery Project. Chuck

MeAda, USDT - Fish and Wildlife Service, Vennal, Ufah (Bonnevifle Chapten).

12, Fisherny Evaluation Program and Introduction. leo D. Lentsch and
 Steve R. Culver, Colonrado State Universdity, Ft. Collins, Colorado
(Colorado-Wyoming Chapter).




FISHERIES TECHNICAL SESSION #]




POLITICS OF MAINTAINING AND ENDANGERED FISHES
REARING FACILITY IN NEW HMEXICO
JAMES E. JOHNSON
U.8. Fish and Wildlife Service
P.0. Bex 1306
Albuguengue, NM §7103
Dexten National Fish Hatchery 4in New Hexico 4s a U.S. Fish and WiLdEi{e

Service Aacility charged with rearning endangered §ish species. Objectives
pon the endangened swecdes program at Dexten include its use as a nefqugia fon
disappearing species of fish, as a production facility fox relifreducing
Larnge numbers of native fish into historic flabim,ts, and as a research center

jon southwestern fishes.

Before the decision was made te move §ish cut of theinr native habifats
and into Dexten, several potential problems were addressed ancluding preveniion
04 escapement of species into the nearbu Pecos River, pneveniion of the mixing
0f stochs, and the chances of heintroducing endrigered species of 4ish back
into histonic habitats. ('heneas, some setbacks have Limited redintroduction
effornts Ain the past, present reintroducticn effonts involve the cooperation of
severnal state and Federal agencles, and appear to be mouing along in a very

encownaging mannen.

The undgue seavices at Dexfer ane being <nconporcited inte {ish recoveau
plans throughout the Southwest, and the future of at Least 16 Specdes now
deems more secure because of 414 existence. The Service is now evaluating Dexter

with the possibilitu of creating similor facilities in oiher parts of the counthu.




OPERATION OF DEXTER NATIONAL fISH HATCHERY, AN ENDANGERED SPECIES FACILITY

BUpDY LEE JENSEN
U.8. Fish and Wildlife Service
P.0. Box 217
Dextern, NM 88230
Dexten National Fisn Hatoheny is Locafed one mife east of Dexter 4in The

Pecos River Valley of southeastern New Mexico. 14 wes established in 1931
under Leaislative authornity of the White Act. Oniginally established as a wam-
watern station to produce fingenfing game fish to sitock farm ponds in the
Southwest, Dexter's mission changed following passage oé'the Endangered Species
Act of 1973. Six species of endangered fish were brought to Dexter in 1974 .
o "test" the station as a potential endangered ishes hofding and rearning
facility. The #ish thrived; consequently, additional species were brought Ze
Dexten. The progham at Dexter was implemented to assist in the recovery effornts
forn native southwestern fishes and Zo help prevent thein extinction., With -
eighteen species of fish presently being held on the station and more intro-
ductions planned for the {uture, Dexter National Fish Hatchery has become fhe

Senvice's priornidy facllity gon the madntenance and production 04 rare

desent fishes.




SPAWUNING AND HATCHING OF THE RAZORBACK SUCKER (Xyrauchen Zexanus)

THEOPHILUS D. INSLEE
U.S. Fisl and Wikdlife Servdic
P.0. Box 217 ‘
Dextern, NM §8230

Razonback sucken [Xyrauchen Zexanws) broodstock was obtained from Lake Mohave

in Januany 1981 and 1982, Fish that swivived spaunding in 1987 were neld in a
culture pond and spawned again in 1982. Spawwing techniques fested in 1981 wene:
induced spawning with HCG and carp pituitary in cirnculan on rectangular tanks,
stnipping, and pond spawning. Egg incubation was tested in McDonald hatching
fars, Heath anubdtona, on gravel in cincuwlar fanks, and on nets suspended in
culture tanks. Othen facets studied were fungus control on incubaling eggs,
size 0f eggs, and techniques to hold Larvae until swimup. 1n 1982, studies
were ondented to determine the most efficient honmone rate, the best site of
infuction, {mproved hatching fechniques, egg enuﬁenazion, 4ry enumeration,

fau hoﬁding‘techniquaé, fungus contrnof, and to develop hatchery consianis Lo
enhance the culture of razorback suckens. One of the majon objectives was Lo
compare spawning success of brood §ish procured from the wild versus brood
fish held in culture ponds forn one year.

‘ | The spauwning method that showed the most promise in 1981 was hoamone injections
04 HCG daily and sinipping of eggs. The Heath Lncubaton was the éupe&ion method
don eqg Lncubation. Foumalin din at 1:75 fo 1:200 4on ten minutes controlled
fungus and did not RiL developing embryos. In 1982, daily infections of HCG An
the muscle at 100 TU/Bb. of female weight was 4ound fo be the most efgective
hormone dﬁéage. Egg viability at 96 howws was <ncreased grom 20+ 5% Lo 60+ 5%

by sinipping at 12-houn Antervals agien the stant of egg ovulation, then enumerating




eggs and mou&ng to Aincubaien thaus as scon as eggé had waten hardened (4rom

45 Lo 60 minutes afien fertilization). Fungus was controlled on Lnceubating
eggs with a ten-minute dip of 1:100 formalin in the Heath tray. Flow-through
type theatment in a sxack of eight trays was noi successful due to the |
allution of the chemical when it neached the Lowern trays. The gravimetric
method of egg enumeration was believed to be more accurate than eithen waten
displace.ent on the von Bayer method. Sample counts and weights from 100
spawns resulted Ln a mean of 130 eggs per gham. Fry enumeration after
hatching utilizing the water displacement method on 67 samples was found fo

be 233 fny/ml. The brood §ish maintained fon a wear in a culture pond Apawned
as well ch betten than these obtained dinectly from Lake Mohaué. They nipened
about one month Later which gheatly enhances production. They wene mokie
predictable Zhan wild {ish, although the secondary sex characteristics: were
not as weld developed., The greatesl difference between these two Lots of
brood §ish was Zhe Loss of brood §ish from Apawning. A Loss cf 49% of the
females gaem Lake Mohave occurred, whereas all o4 the fish survived that wene
maintained fon one year on the hatchery. A total of 7,366,565 €ggs was
obtained grom 67 females fon an average of 109,948 eggs per female. Mean cgg

viab ity at 96 hours was 27.3% on 2,013,910 expected §ry.




CULTURING ARIZONA NATIVE TROUT (Salmo ancchie]

ROGER SORENSEN |
Arnizona Game and Fish Dexantment
Page Springs !Hatchery
Connville, AZ 86325
In 1963, 82 S. apache were collected from Ond Creek on the headwatens

of the White River. Finsd spawn occwned in 1964 resulting in 99 fry which
became future broodstock. The program continued with the same gene pool until
1974 when all §ish wene stofen. 1In 1975, 118 S. apache were collected ghom
Soldien Creek on the headwaterns of Black River and the pregram was again

inifiated. Problfems associated with culture of S. apache axre:

Poon egg and mift production - As yearn-Zwo spawnerns, the males have very
good milt production, but as vear-three and -fouwr spawners, mikt is greatly
neduced. Approximately 50% produce no milt and ripe males yield one miﬂﬂéﬁétén
per srnipping. Two-yean 4emales produce few eggs and year-three and -goun

females do not produce eggs every spawning season.

Poon survivabibfity of eggs and gry - Durdng the 19 veans of culiuring
S. apache, the egg montality has averaged 69.7%. Survival of §4sn Lo Stoching
sdze on Zo broodstock s 11.8% of total egg production. UWhen 4ry are placed
in raceways, fhey exhibit a very strong fewnitonial behavion and do noei foam
aggregaiions oh schools. There L4 a Tremendous amoﬁnt 0§ harassment due o

ternitornial degense nesulting Ln only the dominant fish swrviving.

Diffleudt Lo thain fish £o eat - 1t s extrnemely di4ficult to get the

swim-up fry to accepl antificdial diets. Once a §4sh begins cating, the only

problem is to present the food without being seen. Salmo apache are a very
sechetive and §Lighty gish. Only after Lhew have been on feed for 3 Zo 5 weeks

to they become accustomed fo an individual feeding them.




Stow growth nate - Affer the fry have been on feed for 150 days, they

have an average Length of 2 inches. A 4-year-old broodfish will wedlgh an

average 7.5 pounds.

Potential inbreeding - Tnitial broodstock harvested from the wild came
frnem one population <n a very small stneam. Due Zo poor mili producticn by
males, ove nipe male might 4ertilize the eggs fnom three ﬁemﬁﬂeé which i4 not
desinable. Because of Limited space available, the egg Loits and fry are

mixed togethern which will eventually cause future brother-sister matings.




INFLUENCE OF TEMPERATURE ON DEVELOPMENT AND HATCHING SUCCESS OF
NATIVE COLORADO RIVER FISHES

PAUL C. MARSH and MARK S. PISANO
Cenfen gon Envinonmental Studies
Ardzona State Univernsdity
Tempe, AZ §5287

Razonback sucker (Xyrauchen texanus), bonytail chub (Gila elegans),

humpback chub (G. cypha), and Coforado squawfish (Pfychocheilus Lucius)

eqgs wene spawned and fertilized at 17C, and ova then incubated at 5, 10, 15,

20, 25, and 30C. Total mortality of all ova occuwred in 12-96 hours at 5, 10, and
30C, and in 48-60 hours at 15C fon P. Lucius onby. Suwwival and percentage hateh
was highest at 15-20C (G. efegans) or 20C (all othens). Hatched profarvae

were 0.2-1.3mm TL Longen at 20C than at 15 on 25C. Spinal on othern anomalies
wehre more grequent at 15 and 25C than at 20C. Development rates wene simifan

for all species, 4.4-6.1 (15C), 8.4-9.9 {20C), and 12.4-18.5 (25C). Development
nate (V): temperaturne (T) nelationships, degined as V = mT + b, were simifar
forn all species. ALL were highly sdignificant (nz = 0.77-0.99) and indicated a
"zero development" temperature. nange of §.6C (G. efegans) Zo 12.2C (P. Lucius).
Because oﬁ Lower survival and significantly highen Lincidence of anomalies at

15 and 20C, the cptimal temperature for development and hateliing of these
bpecdes is probably vear 20C. This suggests that reproduction may be Limited

by Low watern temperaturnes throughout much of the Colorade Rivern, although
Aucceaaﬁuﬂ.hazchéng 5 centadinly not precluded. Other hypotheses fo explain

the real on appaaent demise of these gishes in the nivern, such as predation

upon young, should be examined.




THE HATCHERY ROLE IN RECOVERY OF THE CUT-UT, AN ENDANGERED SPECIES

ALAN RUGER
Fishenies Dinecton
Pyramid Lake Indian Thibal Enterprises
Sutcliffe, NV §9510

The endangened status of the Cui-ul (Chasmistes cufus} {s primornily

attnibuted fo the Loss of spawning habitat caused by diversions grom the
T)Ludzae Rivern, The Cui-ui £4 the only representative of the genus and

{8 endemic to Pyramid Lake, Nevada. Histornically, this {ish played a
sdgnificant rnofe in the culture of the Pyramid Lake Paiufe Tatibe, the ancestral
name being Ku-yu-wi-kut-feh {Haumann 1973} meaning "sucker eaters." The {ish
are now nefted betfween March and May near the river delia and spawned. The

eggs are incubated {in two closed system hatcheries 4in egg jm,. and held until
swim-up,  The majority of 4hy are then planfed £n the niver and Lake, an a\)eﬂage
of overr 7 million pern yearn. Success {n raising the Cul-ul to gingerfing '

sdize L4 apparently Limited by development of a suitable diet.




REVIEW OF EFFORTS TO ESTABLISH AND MAINTAIN A SECOND POPULATION

OF DEVIL'S HOLE PUPFISH (CYPRINODON DIABOLIS] IN THE

HOOVER DAM REFUGIUM

WILLIAM E. RINNE and GORDON MULLER
USPI-Bureau of Reclamation
Boulden City, NV 89005

The Devil's Hole pupgish (Cyprinodon diabolis) was Listed as a Federal

Endangened Species in 1967, Concern increased fon this species when the water
Level of Devil's Hole delined because 0§ ground water pumping from a nearby
aghicultural development. One measure initiated to preserve this species Lf
catastropy eliminated the only population at Deudil's Hole, was Lo establish a
second population in the artificially created Hoover Dam Refugium. The
refugium population was established from a transplant of 27 adult Devil's Hole
pupfésh in 1972. Population numbers increased to a maximum of about 200 in

1974 then declined to about 60 in the fall of 1975. Since that time, population
Levels have ranged from about 50 (February) to 70 (October) each year.
Management effonts have been directed fowards annual population inventories.

One indepth'inuaatigation (1975-1977) was completed on population structune

and characteristics of the nefugium population. The waten supply delivenry
system to the nefugium has been a continued mainienance concern. Funding fonr
‘addétionat, dnvestigation maintenance 04 the &éﬁugéum, population moniforing,
and futurne uses and management o4 The refugium have been the principal
adminisirative activities associated with the refugium. The use of Devil's

Hole pupfish in the nefugium forn experimental purposes or as a backup population

L5 presently beding evaluated by vlofogiss on the Eastenn Mohave Desent

Recovery Team,




CONCERNS AND SUGGESTIONS REGARDIMG RE-INTRODUCTION OF
HATCHERY PRODUCED ENDAMGERED FISHES.
JOSEPH J. VALENTINE
U.S. Fish and Wldeife Service
Federal Building, 125 South State Street
Salt Lake City, UT 847111

To restore a species of gish fo 4fs histornical iange {5 a goal of the
highest onder in fisherny management. UWith it comes the responsibility fo do
no harm, While hatchendies can be an effective tool for ne-establishing
populations of endangered 4ish, care musf be Zaken Zo protect the genetic
divernsity and integhity of each species, subspecies and strain. Mistakes
of the past need to be avoided such as the spreading of disease organism

and exofic #ish 4rem one wafershed to anothern.
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MORPHOLINE IMPRINTING OF CHINOOK

{ONCORHYNCHUS TSHAWYTSCHA) AND COHO SALMON

(0. KISUTCH) IN AN ANADROMOUS FISH HATCHERY

THOMAS J. HASSLER
California Cooperative Fishenu Reseanrch Unit!
Humboldi State University, Ancata, CA 95577
The possibility of sdignificantly increasing the retuans of chincok and

coho salmon with the antificial atiractant morpholine to Mad Rivern Hatchery
by imprinting juvenife salmon, and Later attracting them when they heturn
Lo fhresh watern was studied. Ccho salmon ghom the Mad River {Cabifornia)
Hatchery of the 1977 and 1978 brood gears, ond of the 1977 and 1979 brood
years chinook safmon were each divided into Zwe groups -- theated and controf.
The treated groups were exposed to 5x70_5 mg/1 of monpholine fen at Least
17 days before nelease. Fish of both groups were 4in clipped o nose tagged.
Laten durning the spawning mighations cof 1979, 1980, and 1981 moapholine was
metered into the hatcheny's §ish Ladden and netunns to the hatcheny wene
monitored. Among the retwws in both of the experiments Lnvolving coho
salmen, Lmprinted 5&5& made up a éigniﬁicantﬂy highén percentage Zhan
control fish. There was no sdgnificant difference between heturns of treated

and controf chincok salmen.

ICoope&aiing agencies are the Humboldt State lnivensity, the California
Deparniment o4 Fish and Game, and the U.S. Fish and MLdLAi fe Service.




RESPONSE OF FLAMING GORGE TATLWATERS
TO OPTIMAL SUMMER RESERVOTR RELEASE TEMPERATURES
RESULTING FROM PENSTOCK INTAKE MODIFICATION
ERIC LARSON, BRUCE SCHMIDT, and BRUCE BONEBRAKE
Utah Division of Wikdeife Resources
P.0. Box 158, Dutch John, UT 84203
JAMES JOHNSON :
Ufah Division of Wildlife Resources
1596 Vest Nonth Temple, Salt Lake City, UT 8§4176
The construetion of Flaming Gorge Dam in 1962 c&aate@ an excellent thout
fisheny in the Green Riven §rem the dam to the Coforado bonder, a distance of
.45 riven kilometens. As the reservoir pilled, howeven, water was neleased
from incheasingly deeper and colder staata. By the Late 1960's, mean dischange
temperatunes peaked Late in the growing season and sefdom exceeded 9 C.,
resubting in poon growth and survival of stocked rainbow and éuiihnoaz Lrout
fingerlings and a decline in the tailwater fishery. 1In a cooperative edfont
by Lhe uzah Division of Wildeife Resources and the U.S. Bureau of Reclamation,
the outlet wonhs of Flaming Gohge Dam were modified £o allow the selective
nelease of epllimnetic waters to the tailwatens duning the summen growing
season. Peak niven tempernatures rose to 13.5 C., and temperatunes exceeded
11.5 C. 4rom June through Octoben. Monthly growth of trout §ingerfings
during thein finst surmen in the river mone than thipled, and annual grewth
more than doubled. Cuwrently, trout fingenlings stocked in May ox June
enten the creel during thein §inst summer in the rdven, wheneas, previous 1o
penstock modification, two ghowing seasons were hequined to neach acceptable
size.  As a nesult of wanmen tailwaten Lemperatunes, the Greem River fisheny
expeniencedlﬂecond Levels of angling pressune, total harvest and ydeld during

the 1981 angling season.




EFFECTS OF STREAM CHANNEL ALTERATIONS ON
AQUATIC INSECT COMMUNITIES
SCOTT J. REGER
Adzona Game and Fish Department
2222 W, Greemway Rd., Phoenix, AZ E5023

Stream alterations have been allfeged to have detrimental effects on the
{Lona and fauna of the fLotie ecosyslem. The Logan River sysiem study evaluated
effects v§ channel alterations on glood plain areas where the situation was
| complicated by agricultunal usage of the stream. Four sites wenre compared:
(1} a éontkcﬂ-unaﬂtened; (2) an area buﬁﬂ—ﬁozed in 1971 that had sdince
remained nelatively constant; (3} an area dredged twice by backhoe in 1975;
and 14) an area bull-dozed in 1971 and again in 1975. Samples were colflected
monthly by Zwo methods and organisms sonted by sdize and taxa; subsampling was
used when fustified.

Cbmmuniig composition was changed for a neﬂdziueﬂg shont perdod of time
by necent alterations--fewer taxa wenre ﬁoﬁnd and diversity decneased belatedly
{as a ﬁuﬁct&on of 5a;ten necolonization by more mobile ftaxa such as baetids,
chironomids, and simubiids). Altenations greatly neduced macroinvertebrate
density and standing crop ﬁon a short time. Thene was some evidence that
dredging produced sLightly Longen-Easting effects--apparently due to gheaten
substnate (habitat) instability. The dunation 05 the impact on the benthic
community was Largely dependent on the time reguired 5oaAIhé neturn of sub-
stuate stabifity. Othen factonrs apparently controfling the recovery of macro-
invertebrates wene fime of yean of the alteration and the rate of return of
a slood base.

Mean standing crwop and producticn wenre highest at the site bull-dozed
in 1971, but diversity was the Lowest. This i aiinibutad‘to the uniformity

0f substrate (Lack of habitat hetenogeneity). The controd site had the second




highest meanléfanding crop and production, and the highest diversity. The
- aneas bull-dozed and dredged in 1975 were thind and fourth, respectively, in
_ mean standing crop and pnoduczion;'and second and thind in déuen%itg. As
turnover katios were very similar, the mean annual standing chop estimate
proved to be as useful as pnbduc:(;{on for comparison--perhaps more so as
aonﬁidehce Lntervals couﬁd.be calowlated fon standing crops. Difienences
in stardiag crop and production were econrelated Lo substrate stability (Lack
of ﬁauemeni} An contnaéi to gish production which was comnrelated to othen
habitat changes, particularly the nemoval of pooks.

Simiﬂan seasonal patteans were found in all sites, although necent
alterations overrode "nonmal” seasonal differences, A Low water year in
1976, an introduction of a toxicant (by {wigation return?) in 1975, and

differences in flow patienns between the sites were confounding variables.




IN-RESERVOIR SPAWNING OF STRIPED BASS
LAKE POWELL, UTAH - ARIZONA
A. WAYNE GUSTAVESON and THOMAS D, PETTENGTLL
Utah Divisdon of Wildlife Resources
P.0. Box 1446, Page, AZ 86040
JAMES R, WAHL
' Utah Division of WMLdeife Resounces
Star RE. 1, Box 1-G, Bullgnog Basin, Hanksville, UT §4734

Staiped bass traditionally spawn in swift, tunbulent cuwwrent of majon
riverns where thein eggs must nemain suspended fon approximately 48 houwts
beforne hatching. Striped bass, introduced into Lake Powell in 1974,
naturally reproduced in 1979. Reproduction was attributed to 4ish ascending
the Colonado River and spawning in the traditional mannen, although evidence
65 An-heservolr spawnding was defected 4in 1979.

In 1981, spawning strniped bass werne collected in the Lower reservois
neax the dam. Lanval and fingerling striped bass were subsequently collected
thene with mid-water Lrnawl and sedine, some 300 km downtake gnom the Colorado
Riven inflow. The cvernflow density cunnent proved to be oo weak to transpont
young-of-Lhe-yean striped bass the Length of the neservoin. Siniped bass had
- success fully spawned within Lake Powedd without the aid o4 tuibulent cunrent.
Subsequent standardized gilL netiing congirmed the pnoduciﬁon of a strong
| 19817 gaa& class of strniped bass, with nelative abundance highest cn the extreme
ends of the heservoin. Young-of-the-year nean the ingjlow were presumed fo be
the result ﬁﬁ traditional nivern spavning, while those found neat the dam wenre
spawned within the neservoin, Young fish wene found at midlake stations, but

<n Lower numbers than the stations at opposite ends of the reservodi.
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STREAMBANK STABILTZATION TECHNIQUES
USED BY THE
SOTL CONSERVATION SERVICE IN CALTFORNIA
DAVID W. PATTERSON
LSDA-Soil Conservation Service
Red Bludf, C\ 96080
The hesponse of hesource agencies and the pubfic to Soil Conservation
Senvice [SCS) Strneambank Protection Projects has often been emofional.
Streambank protection fechniques developed over yearns of thiak, ewror, and
success ane presented. SCS £is aware of AL£s hesponsibility to desdign
conservation practices which are sound both environmentally and from an
engineening standpoint, To that end, SCS has developed designs and Zechniques
incorponating both physical profection and vegetfative plantings which serve
as a standarnd forn streambank profection work. General principles are
presented supponting the need for proper Land use planning on Land containing
wateways and con&édeﬂatioﬁ of hudrologic forces uﬁth&n wateruays .
Practical examples of stneambant protection design are prescited usding
both diaghams and befone and agter pictures. The need for Lincohporating
vegetative plantings and placement of instream rock for dmproved aesthetics
and fish and wildbife habifat is emphasized as well as allowing Lime agten
profect compﬂation‘ﬁon the development o4 planned vegetative plantings.

Cost data forn various pretection metiods Ls presented.




COMPARATIVE EFFECTS OF SHEEP AND CATTLE GRAZING
ON AN ANADROMOUS FISH STREAM IN CENTRAL IDAHO
_ BRUCE E. MAY
S USPA-Forest Service
Salmon Notional Forest, Salmon, 1D §3467
| WAYNE L. SOMES, IR,
USDA-Forest Seavice
Challis National Fonest, Challis 10 83226
Conparative effects of sheep and cattle grazing were studied on
Marsh Creek in the headwaters of the Middfe Fork of the Salmon River.
Habitat data were primanily nelated to stream bank eonditions and
characterisiics. Sineam bank conditions on aneas ghazed by sheep wene
considenably more stable and of highen quality than stream bank conditions
An the cattle-use ared. Vegetative sfream cover resulting from grasses
and willows was also gheater in the sheep-use area. Results of the study
indicated that class of Livestock as well a5 management prescription can
have a strnong ingluence on the helative compatibllity of grazing and

aqualic nesoukces.




RIPARTAN-STREAM HABITAT CONDITIONS ON
TABCR CREEK, MEVADA, UNDERGRAZED AND
UNGRAZED CONDITIONS
‘ DENNIS TOLL
USDI-Bureau of Land Management, {linnemucca, NV §9445

OSBORNE CASEY
USDI-Bureau of Land Management, Reno, NV £9520

VAL CRISPIN
USDI-Bureau. of Land Management, ELko, NV 89807

WILLTAYM S, PLATTS and RODGER LOREN NELSON
‘ USDA-Forest Service
Intermountain Station, Boise, 1D 83706

A previousfy ghazed riparian-séneam habitat improved in many
environmental condii&onélwhen changed from continuous grazing zo‘aompﬁete
nest. The most dramatic improvements were observed in the water column,
Azneambank,land nipanian vegetation, with a trend defected towards
improvement o4 the channel morphology. The past seasonal continuous g&dzing
strategy s considered detrnimental Zo this ripanian-stream habitat. The

plan 1o evaluate a more modern grazing stnategy (Late deferned nest] on

this same habitat 48 discussed.




LAKE REHABILITATION
USTING WIND POWERED MECHANICAL WATER CIRCULATORS
MARK SHAW
USDA-Fohrest Service
’waéatch National Fonest, Salt Lake City, UT 847111

Complete utilization of the dissofved oxygen in Lce covered Lakes has
nesulted in fish winter Rills in several high afpine akes o4 zthe Uinta
Mountains. The problem originated from an excess accumulaiion of crganic
matenials in the form of 1) excessive macrophyte growth from construction
o4 small dams on naturalf Lakes which Mea,ted‘ﬂa)tge shallow Littoral zones,

2} onganic maternials carried in by runoff grom the drainage anea surrowtding
the Lake, 3) no comstant inglow-outflow of waten to the £ake, and 4)
extended complete volume Zurnover times of four years or mone.

To alleviate this preblem, vind powa&ed.uuxea cirneulatons wene installed
An three Lakes in an attempt to artificially destnatify the Lakes duning the
noimal summen thermal stratifdication peniod, thereby incneasing the nate o4
OJM’_C{{Z..C{'_OJ’L. o4 accunublated organie materials, and reducing the dissolved
oxygenldemand durdng Zhe Lce covened months.

Over a peniod of two to fhree yeans agter installation, ald three Lakes
have shown an dmprovement in the dissolfved oxugen fLevels during the ice
covered months. The deghee of change affer one summer of cireulation varied
acconding Lo the singulan characternistics of the Lake from ,5&gfmt-mmouemewt
Lo an acceleration of the complete utilization of the dissolved-oxygen. Long
Lern effects have been favorable, and the amount of habitabfe summen lake

waten has been substantially {ncreased in one of the Lakes.




FISH DISTRIBUTION IN RELATION TC HABITAT
COMPONENTS TN WESTERN OREGON
ROBERT HOUSE and NEIL B. ARMANTROUT
USDI-Bukeau o4 Land Management, Pontland, OR 97208

A sernies of detailed measurements were made of habitaf componenis in
several western Onegon stheams. Incﬁuded were channel congigunation and
stabibity, substrates, cover types and physical characteristics. Fish wenre
sampled at the same Locafions, with {ish Lengths and population Levels
necornded., Coho aalmon, steelhead trout, cutthroat trout and sculpins were
the main §4sh species sampled. The distribution éé fish was compared Lo the
specific habitat components. This paper summarizes some of Zhe results dﬁ

this analysdis.
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SOME EFFECTS OF POWER PEAKING ON FISH IN THE
HANFORD REACH OF THE COLUMBIA RTIVER
C. DALE BECKER, DUANE H. FICKEISEN and DUANE A. NEITZEL
Battelle, Pacific Northwest Labonatony
Ecological Sciences Department
P. ¢. Box 999
Richland, WA 39352

Atypical 4luctuations in water Level occun in the §lowing Hanford Reach
of the ceatral Columbia Riven from a peaking mode of hydropower generation at
an upriver dam. Watern Level and temperaturne regimes were monitonred, and
observations on §ish sitranding and bass spawning were made, in selected
Locations with the obfective of {dentifying majorn Limpacts. Daéﬂg and weekly
fluctuations werne mone extreme in a high-flow wearn, but waten temperatures
remained Eowz&{ compared Lo the folfowing Low-fLow uear. Losses 0f fish in
shoneline areas were due primanily to stranding, entrapment (with and withoul
complete dewaterning), and predation. Juvenile fish wene more susceptible Lo
entrapment than adult 4ish. Since nelatively few fish known Zo be Lsofated
in pools could be subsegquently accounted for, estimates of stranding £0s525
based on oot sunveys were conservative. The most serndous ecofogieal impacts
nesubting ghom water Level fluctuations inm the Hangord Reach wene {mpairment
of adult smabfmouth bass spawning success and Losses of chinook salmon fry
during spring and earby summen. The extent to which othen riverine 44ish
species are affected depends on theirn use of shoreline areas for spawning and
inshore presence of woung. Few of Lhese relationships are complefely known
on undeﬂéiobd. Extreme Low §Lows duning winten have the potential o dewater

intenghavel chinook salmon eggs.




MANAGEMENT OF WATER FOR FISH AND HYDROPOWER

DALE R. EVANS
National Marine Fishernies Service
Porntland, OR 97232

Fisheny managens are faced udith complex problems nesulting from hydro-
electric developments and power sysiem operations. Coondinated enengg systems
have .integhrated the capabilities of hudno and themal generaiion for efficient
daily anc weekly peaking operations. Reglonal systems ane being fied together
Lo exchange energy on a seasonal basis. When the operation of several energy
souwnces s managed as a system, dmpacts of Lndividual hydroelectric develop-
ments on fishery nresources may change, become more Aigniﬁicant,‘and more
difficult to nesolve than project specific impacts.

In practice, the management of #4ish habifat in many niver sustems and
Ampoundments depends Largely oﬁ the decisions of agencies managing watfer for
othe&bpu&po¢eé. In ondern forn 4ish habitat managens to effectively participate
in these decisdonmaking processes, Lthey need the expertise %o deal competently
with regulatony and technical watfens in the arena of other traditional project
purposes such as hydropower, gLood control, innigation,‘and navigation,

Procedures fon coping with the administrative and technical burden o4
neviewing Large numbers of Federal Energy Regulafony Commission preliminary
peamit applications are discussed. Problems Likefu Lo be encountered when
‘proposding a broadened intenprefation of multiple use management to water and
power managerns are outlined and a strategy for secuning a place for fishery
{nterests Ln Long-term waten resounce planning and day-to-day decisionmaring

with other water managers is presented.




THE COLORADO RIVER CUTTHROAT TROUT
(SALMO CLARKI PLEURITICUS)
IMPACTS ASSOCTATED WITH INDUSTRIAL DEVELOPMENT
WITHIN THE ROCKY MOUNTAIN REGION

R. E. QUINLAN |
Dames and Moore Environmental Consubffants
Denver, CO §0401
Tnereasing development of waten resournces within the Rocky Mountein Region
has generated concern over various §ish species and thein ability to recover

gnom assocdated {mpacts, One such Apecie is the Coforade River cutihiroat

inout (Salmo clanki pleuriticus) inhabiting the Nonth Fonk of the Little Snake

River 4in soutn-central Wyoming. The Colorado River cutthiroat has been clas-
sdfdied as endangered <in Uiah, threatened in Colorado, and semsitive in Wyoming.
The nepnodﬁative potential of this pure strain population L8 apparently Low,
theneby indicating the possible Lack of ability to recover from the increased

fishing pressure.,

A municipal watern project has withdrawn water grom this drnainage for
the past 19 yearns with additional withdrawals anticipated in the rean futune.
1§ access Ly dincreased due fo the comstruction and operation of additioral
diversion sthuctures, a substantial inenease in angling pressure can be

expected.

Future 4ish management programs impfemented by the Regional Fisherny
Managen will need to considen the existing and profected harvest of the Coloradc
River cutthroat witiin the Noath Fonk of the Little Snake River drainage and
the Low neproduction potential of the species. Several options are available
fon the management and preservation of this unique §ishery: (1) reduced cheel
Limits, perhaps as Low as fwo fish per daw, (2) catch and release regulations
could be applied to the entine drainage, and (3) the dnaihage could be ¢fflcially

designated as a preserve fon the Coforado River cutthnoat and closed to 4ishing.




RE-ESTABLISHMENT OF FISH AND AQUATIC INVERTEBRATE POPULATIONS
IN A STREAM SEVERELY TIMPACTED BY ACID MINE DRAINAGE
DUDLEY W, REISER and MARY W. VITTER
Envinonmental Sciences Division
Camp Dressern and McKee Inc.

11455 (1, 48th Avenue
Wheat Ridge, CC 80033
JEFF TODD
Environmental Services, Inc.

AMAX, Tnc.

13949 . Colfax Avenue
Golden, CO 80408

Acid mine drainage from an abandoned mine has entered Coal Creek, a small
sitneam in western Colorado since about 1955. As a nesult of water quality
degradation, the reach of Coal Creek extending grom fust below the drainage
out{all to its confluence with the Slate River (approximately §.0 km) has
been essentially devodd of aquatic Life. Viable brook and brown trouf
populations exist above and below this section of stream. The pH of Coal
Creek durning this time ranged grom 3-5; five heavy metal concentrations (Cd,
Cu, Fe, Pb, In) exceeded the Colonado guidelines §fon cold waten biota. Thick
deposits of fernic hydrnoxide blanketed the stream substhate.

In May 1987, AMAX, Tnc., a mining company with {interests {in developing an
arneq adiacent to Coal Creek, commenced the operation of a heavy mefals Treat-
ment plant designed 10 reduce the waten quality probfems of the acid drainage.
Since then, the waten qualitu cf Coal Cheek has greatly improved, with pH
values o4 6.5-7.5 and heavy metals concentrnations near oxr below acceptance
Levels.

Within one month following plant gperation, aguatic {invertebrates (pre~

dominantly dipterans and trnichopferans} were observed in the stream and within

2-3 months, §ish were recovered throughout the stream reach. Fish populations




based on electrofishing data collected (aften 4 months of treatment plant
operation) grom an upper, middle, and Lowen site within the affected reach
wene esfimated at 967, 6,165, and 2,142 brook trout/hectanre, neépeaiiueﬂy.

The Lowenr site also had an estimated brown trout population ¢4 218 /hectare.
Benthic inventebrates sampled within the same study sitfes were composed
primanily of dipterans {85%). Ephemeropferans became aﬁ incneasingly important
component of the Laverntfebrate community in Zhe Lowen study site.

The ne-establishment of aguatic communiiies in Coal Cneek has occwired
napidly, attesting to the improved water quality condifions and the hesiliency
and opportunistic nature of §ish and aquatic L{nvertebrates. The reclamation
04 Coak Creek xepresents a mifestone £n the nrecovery of aéneams impacted by

acid mine drainage.




LOCAL MOVEMENT AND DISTRIBUTION OF LARGEMOUTH BASS [Micropienus salmoddes]

AND CATFISH SPECTES WITH REGARD TO TEMPERATURE IN A COOLING RESERVOIR OF
A COAL-FIRED POWER PLANT IN NORTHWEST ARKANSAS

MARVIN L. GALLOWAY and RAJ V. KILAMBI

Depaniment of Zoofogy
University o4 Arkansas

Fayetteville, AR 72701

Mank and recaptune methods were wsed to study Largemouth bass in Flint
Creek Reservoin, a 530-acne cooling heservoin fon a fossil fuel powern plant.
Tag recoverdes indicate high moebility of individual bass. Cateh-per-unil-
effont from electroshocking indicated a genenal migration of Largemouth bass
during the period of Septembern 1981 fo February 1982, Langemouth bass were
concentrated in the 4all (September fo November) at the dam where make-up
water is received grom anothen Lake. 1In the winten (December fo February)
the bass moved to othen areas in the reservoin and were found nean, but not
directly in the thermal plume of the hoi water outlet.

Temperature profiles duning the fall-winfer time perlod nreveal a thé&maﬂ
gradient between the wammer upper end of the reservoirn and down neat zhg dam.
The Largemouth bass appear %o have a preferred temperature betfween 20 and 30% ¢.,
as indicated by internal (dorsal epaxiol muscle) temperature, water temperature
progiles, and éatch—pen—unii—c55ont data.

Channel catfish and black bullhead did not exhibit the migration patienn
0§ Langemouth bass. The catfish species were taken most chien Lin the warmen
regions, especially near and even Ain the theamal plume.

Population dynamics 04 fhe FLint Creeh Reservodir fdshes are Ain phoghess.




BEHAVIORAL REACTIONS OF FATHEAD MIMMOW
(PIMEPHALES PROMELAS) AND RATINBON TROUT (SALMO GATRONERI)
TO A COAL LTQUID WATER-SOLUBLE FRACTIO

D. D. DAUBLE, R, H. GRAY, E, W. LUSTY, J. R. SKALSKI, M, A. SIMMONS
BATTELLE - Pacigic Nonthwest Labonazonj
Richland, WA 99352

Laboratony avoidance tests were conducted with toxic concentrations of
a coal Liquid [s0fvent nefined coal-T1') water-soluble fraction (WSF) using
fathead ninnow and rainbow trout in a multi-chamber Zesl apparatus. The
coal Liguid WSF consdisted almosit entinely of vhenolic compounds, mainty
chesol and substituted phenols. Adult fathead minnow avoided acutfely foxic
concentrations > 3.5 mg/L phenols. fHowever, minnow avoidance was not
detectable at concentrations that inhibited growth (0.7-1.5 mg/L phenols).
Juvenile rainbow thout did not avodd acutely toxic concentrations (3.0-7.0
mg/L phenols) and may be attracted fo the WSF. Species responses Lin the
Laboratony wene comolicated by othen benavional mechanism, including schooling

and ternitoriality.

TA7.9:7 blend of middle to heavy distillate obtained 5nom a pilot plant at
Fort Lewds, Washington.
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LOGGING AND FISH HABITAT
A LONG TERM STUDY OF FIVE OLYMPIC PENINSULA, WASHINGTON STRFAMS
CARL E. SAMUELSON
ITT Rayonien Incorperated
OLympic Research Diuvision
409 Easi Hanvarnd Avenue, Shelton, WA 96584

Field investigations on the effects of Logging and noad building onr
salmon and trout habiltat were conducted from 1972-1979. Studies were designed
to nepresent neal-Life Logging situations, Anreas were harvested unden the
requirements of Best Management Practices within the guidelines of the
- Washington Forest Practices Act. Five headwater streams on ITT Rayonier Lands
on the wesi slope cf Washingfon State's Ofympic Peninsula were studied. The
summer Low sLrheam 5£ow'pa&iod, June to September, was {nvestigated. Fach area
wa$ sampled gor a minimum of thiee summens prior and three summens afier
Logging. In addition, upstream uncut areas were sampled throughout the study.

Parametens measured included: spawning gravel composdtion, stream
Ztemperatune, surngace and Lnfergravel dissolved oxygen, turbidity, pH, con-

‘ ductivity, color, {ish standing crops and rifile benthos dynamics,

Only temperature and riffle benthos pepulations showed overall trends of
change after Logging. Temperaiune Levels and diuwnnal §luctuations will be
above background fon several years. Rifgle organism production was <ncheased.
Othen parametens did not show overall trends of change. Logging did not
nesult in decreases in fish populations or changes 4in their composition.

Logging has a potential to be detrimental to §ish habitat. However, this
study indicates that cuwwent Logging and hoad building practices, properly

conducted and supervised, are compatible with fishernies production.




STREAM IMPROVEMENT IN WYOMING FOR INDIGENOUS CUTTHROAT TROUT

N. ALLEN BINNS
Wyoming Game and Fish Department
Lander, Wy 82520

While several subspecies of cutthroat thout (Salmo clarki) are native to

Wyoming, the&k<abundance has declined due to the deghadation of {fuvial
habitat. Livestock ovengrazing, herbicide use on streamside vegetaticn and
stream crannel alteration fon §lood control and read construction have
adversely afgected native trout stocks. To reverse this dowmwand thend and
increase populations of native cutthroat trout, stream improvement techniques

are being used on several streams by State and Federal agencies.

Once believed extinet in Wyoming, hemnant populations of Bonneville cut-
throat troul (S.c. utah) pernsist in the Bean River drainage. These streams
often feature waum watern, much s48t, and serious downeutting. Several joint
St&Ie—Fede&aﬂ Atream improvement projects are undemvay to improve habitat
conditions fon this fish. Selected stream bottoms have been fenced zo exclude
cattle. Additional holding areas for trout are being provided by Log ovesr-
pours, rock plunges, wedge dams, gabion check-dams, and trash catchens. Eroding
stheam banks are bedng treated with thee neianda and rock riprap. While |
habitat and gisheny recovery will Likely be a slow, Long-teum process,
preliminary data indicate a favorable response is already occunmiﬁg. BennevdilLie
cutthreat thout increased 69% from 1976 to 1980 in one Z-acre enclosune. Also,
~habitat and macroinvertebrate samples peint to improved stream health in freated

sineam sections,

Colorado Rivern cutthroat trout (S.c. plewriticus) stocks have also suffered

from habitatl deterionation. However, success of this trout is iied mone closely




2
to beaven ponds Zhan anre the othen species, so primary restoration activities
have centered on providing heproductive isofation with 4ish barniers. Some
euthophic beaver ponds have been nemoved with dynamite to imphove Spawning

opportunity gor S.c. plewriticus.

Streams oceupied by the Snake Réver cutthroat trout (S.c. subsp.) have
been damaged in some areas by intensive farming practices and stream alteration
forn 4Lood control. Instream sthuctures are generally impractical due fo stream
size, 40 effonts have been directed towards Lmproving spawning success Lin small,
spring-fed tributarnies. Using a backhoe, spawning gravel and deep pools have -
been provided. Large £rees have been anchored in the spring glowages as over-
head shelter fon spawning cutthroat frout. On the Lower Salt River, tree retands
and thee blocks are being systematically applied to stabilize all eroding stream
banks. Previous spot treatments were foo scattered to cure the widespread
habitat damage. Goal of the present Large-scale profect is the total stfabilization
0§ the Lower Salt River, and the eventual recovery of the Snake Rivern cutthroat
thout fisherny. Spring-fed spawning tributarnies 4in the upper drainage have also
been renovated. Bouwldern clustens have been installed in the Greys River %o

provide pocket pocls in suwigt waler areas.




[SE OF COLOR INFRARED PHOTOGRAPHY TH STREAM
HABITAT INVENTORIES

WAYNE ELMORE
Bureau 04 Land Management
185 E. 4th
Prineville, OR 97754
PAUL CUPLIN
Bureau of Land Management
Denven Fedenal Cenfen
Buifding 50
Denver, CO 60225
The use of Low Level colon infraned phofography was used to L{nventory
192 mikes of niparian and aguatic habitat on the John Day and Deschutes Rivens
in central Oregon. Photos were faken at a scale of 1" = 2000" [1" = 166.6 4%.)
and were overexposed 1/7 f stop Lo obtain water penetration. The aenial
coverage was contracted through the Envirnonmental Protection Agency fon

$15,000,00 on a cost of $78.13 per mile.

Ten giound truthing plots wene selected prion Lo the aerial phofoghavhy
and consisted of 1/10-mife sineam seqments which wenre classdfied for nipatian
and stream habitat. Riparian vegefation was sampled on a 200-foct Long
transect with fourn 11.7-foot-radius plots. Trees and shrubs wene Ldentified
and classified by condition, age, height, cnovm densitu, and percent ground
cover, Tanget sheets 2' x 107 were placed at the start of each 200-4oot

transect to aid in photo scale determination and plet Location.

Stream habitat was classisied by evaluating percent shade, stream-

bottom sediment, bank condition, niparian vegetation, and channel stabifity.

Analusis 04 photos nevealed an accurate assessment o4 riparian condition,
total ripandan habitat acreage, sitneam condition, and base data for fufure
trend. Overexrosing the 4§4dm fon water penetration allowed analysis and

mapping o4 dvawiing areas and bottom composition.




~ COMPARATIUE DIETS OF PLANTED RAINBOW TROUT
{SALMO GAIRDNERI) AMD SPECKLED DACE (RHINICHTHYS

O0SCULUS) IN A PRAIRIE IMPOUNDMENT IN
NORTH CENTRAL TDAHO

JAMES H. JOHNSON
Nez Perce Trnibe of Idaho
P.0. Box 365, Lapwai, ID §3540

The diets of planted nainbow trout (Safmo gairdneri) and speckled dace

(Rhinichthys osculus} were examined grom Talmaks Lake, a smalf 5 hectare

impoundment Qh the Nez Perce Indian Reservation. VYearling nainbow thout
(n=92) were grouped into thnee sdze categories (L.e., €250 mn, 250-289 mm,
>729C mm) based on apparent differences in diet composition. Chironomid
Larvae were generally the principal prey of trout (25-53%) although speckled
dace {37%) were the majorn dietary component of trout =290 mm. The phey taxa
coenagrionid nymphs (7-10%), phruganid Larvae (2-15%), condixids {4-9%) and
{ish (0-32%) increased in impontance with the size of trout while cladocerans
[171-1%) and baefid nymphs (19-5%) decreased in importance.
| Speckled dace {n=285) were grouped into four size categories (L.e.,
<70 mm, 70-79 mm, &0-89 mm, > 90 mm). Chironomid Lanvae {67-92%) were
the chief phey of speckled dace and wene followed in importance by baeiid
nymphs (3-15%). Coenagrionid nymphs (2-72%) were consumed by the twe Largest
size groups of dace, whereas conixids (7%) were utifized only by the fLargest
dace.
Intha- and interspecific similarity in diet was determined wsing Horn's

measune of overlap. Fon trout, dietarny overlap was greatest betfween {480 £250 mm
and 250-259 mm {0.981) and Lowest between §ish €250 mm and 2290 mm (0.474).

Because of minon dietary variation among the size groups of speckled dace




STATUS AND ECOLOGY OF THE SHOSHONE SCULPIN (COTTUS GREENET)

D. M. DALEY, J. S. GRIFFITH, G. B. BECKHAM
Department cf BioLogy
Idaho State Universiiy, Pocatellco, 1D 83209

R. L. WALLACE, P. J. CONNOLLY

Department of Biofogical Sciences
Univensity o4 ldaho, Moscow, TD £3643

The Shoshone sculpin {Cotius greenel) 4s a candidate fon Federal

threatened/endangened Listing, Langely because of {£s Limited distrnibution.
We wonked with this previously unstudied species duning 1980-82 £o assess

its distribution, abundance, habitat preference, and Life history. C. ghreenel
was found, with few exceptions, only in the constant temperature spiingd o4
the Thousand Springs Formation enterding a 4Z2-km section o4 iha Snake River

i{n Gooding and Twin Falls cowrties, Idaho. About fwo dozen populaticons,
ranging in size 4from a few individuals fo as many as 20,000, were ddentifded.
Individuals were patenily disiributed, with highen densities (up to 11 ﬁiéh/mz}
being assoediated with Low waten ueﬁocitiéé and abundant rubble and aquatic
plant coven. Mottled sculpin (C. baindi) were found with some Shoshone
seulpin populations but mainfained digferent méchohabitats .

Dietany preferences of C. greened wene examined by obtaining At&mach
contents through a combination of stomach fLushing and administhation of an
emetic. This fechnique proved fotally effective on 95% of The §ish Zested and
nesulted in few moritalities. Ule investigated feeding periodicity and dietfary
overfap between C. greened and C. baindi by sampling at 4-hi {ntervals thrcugh
a 24-h perniod in both allopatiic and sympatric sdifuations.

In the Laboratory we conducted temperature, disscfved oxygen, and ammoida
bioassays to assess the ability of the Shoshone sculpin to survdive the habitat
alterations (construction of thout hatcheries and hudropower projects) that are
rapldly pnocegd{ng in the area. Live-cages holding sculpin were also placed

in a numben of altered habitats fo evaluate swivival.




overlap values were high, ranging grom 0.931 to 0.9985. Interspecifdic
dietarny overlap values wenre 'de,teftm.ined gon all size groups cf trhout and dace
examined. Values ranged from 0.439 (troutZ290 mm - dace <70 mm) to

0.969 (trout 250-289 mm - dace 290 ‘mm). Overall, the Largest dace had the
most similan diet to that of three sdize groups of trout [x=0.826) whife the
smaklest dace had the Least sémifan diet (x=0.708).




. AN INTEGRATED (VASTE(YATER TREATHENT
WILDLTFE ENHANCEMENT AND AQUACULTURE PROJECT
CURRENT STATUS OF THE ARCATA EXPERIENCE
GEORGE H. ALLEN and ROBERT 0. GEARHEART
HumboZdt State University
Ancqta, CA 95571

In 1963, the City of Arcata approved the use of part of an oxidation
pond used fon sewage theatment fon aguaculiure. By 1980, four majon elements
i an expanded.waaiewuie& Lreatment and reclamation scheme- have baen.aompﬂeted
on in operation. These elements include: 1) An upgraded wastewaten tneatment
system based primanily on Lagooning that (s the only wastewaten Iﬁaazmeﬁt
system on Humbofdi Bay meefing Federal watern quality standands. The system
provides a major freshuwaten habitat forn waterfowl on Humboldt Gay; 2) A
Caﬁiéqkn&d Coastal Consenvancy profect completed in 1987 that convernted a
degraded salt marsh and an abandoned Land§LLL dump into three freshuwater
maishes and a recreational Lake complex; 3) A 12-cell wilot project marsh o
establish the ability of wetlands to produce tertiaru treated domestic
wasfewatens; and 4) aquaculiuwre ponds that use dome@ixc.uﬁatewazen and sea-
water mixtures forn reaning of fuvenile salmonids o smolt Atagas.

Along with descrnibing the four elements menticned, the paper will give
the current sfatus of the proposed sustem which envisions the theated waste-
water gLowing Ihnauéh the mansh-Lake complex to provide a source 04 waten foh

operating a flshway and adult salingn holding and spawning ponds.
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