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License surcharge to enhance fish programs
SALEM — The Legislature gave 

final passage Friday to increase fees 
on fishing licenses to pay for pro
grams aimed at restoring runs and 
improving habitat of fish.

The Senate voted 21-8 to send Gov. 
Neil Goldschm idt the m easure 
establishing a $2 surcharge on the 
resident angling license. The cost of 
resident licenses will increase from 
$12.50 to $14.50.

The measure also will raise the 
fees for resident juvenile angling li
censes from $4.50 to $5.50; resident 
combination hunting and fishing li
censes from $19.50 to $21.50; non-res
ident annual angling licenses from 
$30.50 to $35.50.

The new law also will increase

the cost of temporary fishing privi
leges from $4 to $5 for one-day li
censes; and from $18.50 to $21 for 
10-day non-resident angling licenses.

The increased fees will raise $3.1 
million over the next two years, and 
it will be used to improve hatcheries 
and fresh-water habitat.

The measure also will establish a 
seven-member R estoration and 
Enhancement Board to recommend 
fish-related programs to the Fish 
and Wildlife Commission.

The measure also would double 
the current 5 cents per pound fee 
paid by about 3,000 commercial 
salmon fishermen for trolling in the 
ocean and using gill nets in the 
Columbia River. The cost of com-

Shrine game advanced 1 week
The North-South Shriners Hospi

tal All-Star Football Game to be 
played in Civic Stadium has been 
moved up a week and will be played 
at 7 p.m. July 29.

Budd Burnie, general chairman of 
the event, said the date change was a 
result of the Trail Blazers’ desire to 
move their rookie game and slam- 
dunk contest to Civic Stadium from 
Memorial Coliseum this year. Those 
events are scheduled for Aug. 5.

“They asked if we would agree to 
changing the date of our game, and 
we agreed to do that,” Burnie said.

Burnie also said the game, which

had been known as the Oregon 
Shrine Bowl for the past two years, 
will revert to its traditional name 
this year. That allows the game to 
emphasize its purpose as a benefit 
for the Shriners Hospital for Crip
pled Children and alsothe geograph
ical makeup of the teams, he said.

The game matches graduated sen
iors from Class AAA high schools 
throughout the state. The North 
team is made up of players selected 
from metropolitan Portland schools 
and the South team is composed of 
players from the remainder of the 
state. FLY FISHERMEN!

If you are tired of crowded streams and can 
appreciate an angling experience on a par with Alaska and 

_ New Zealand.. .CharterMemberships are available in The
Williamson Riv?r Club (Southern Oregon).

Private and restricted access waters, streamside accomodations on 
the Wood River, monthly fly fishing schools, and very wild trout to 20 
lbs. (Really!).. Applications are now being accepted.

Call or write today: The Williamson River Club P.O. Box 469 Ft. 
Klamath, OR* 97626 (503)381-2322.

Prospective members may visit the club, stay in our Bed and 
Breakfast, and sample our waters for one day during June &  July; 
$110 P.P. By reservation only and on a space available basis.

mercial salmon trolling permits, and 
Columbia River gill-net permits will 
increase to $75. The permits now 
cost $10 and $1, respectively.

SPORTS FANS

I
BET
YOU

DIDN'T
KNOW

Brought To You 
By Marv “Davey” Crockett

Here are some surprising sports 
facts ... Ty Cobb, considered by 
many to be the greatest baseball 
player of all-time, never played on a 
team that won the World Series ... 
O.J. Simpson, one of the most fa
mous pro football players in his
tory, never played in the Super 
Bow l... Sam Snead, who won more 
golf tornaments than anyone else, 
never won the U.S. Open ... And 
Man O’ War, voted the best Ameri
can race horse of all-time, never 
won the Kentucky Derby!

X  *  ★
Amazingly, a boxer once Knocked 
HIMSELF out in a pro fight! ... It 
happened in a bout some years ago 
between Jack Doyle and Eddie 
Phillips ... In the second round, 
Doyle threw a hard right which 
missed ... His momentum carried 
him over the ropes ... He hit his 
head on the edge of the ring and 
fell unconscious to the floor below 
.. The referee counted to , and the 
fig h t was over ... Doyle had 
knockedUiimselfout! ^

Did you know that bowling was 
originally an OUTDOOR sport? ... 
Bowling was played outdoors In 
many countries until the first indoor 
lanes were built in the United 
States.

I bet you didn’t know You
A Brand New 1989 

Nissan Sentra
For Only *6488

After *500 Rebate Stock #91110
Pries good through 6/12/89

Ask for Marv

JIM FISHER NISSAN
S M A L L  2 0 5
102nd & SE Stark 295-5591
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Grand Prix of Cycling
A t India napofis

M E N 'S  K E IR IN  Q U A LIFY IN G  
(Top 3 each heat to finals)

H EA T 1 —  1* Bobby Livingston, R iverdale, G a., 
11.81. 2 , Shaun W allace, England. 3, Nelson V ails, 
Indianapolis. 4 , Gene Sam uel, Trin idad.

H EA T 2 — 1, C urt H arnett, Canada, 12.07. 2, 
Richard Young, Canada. 3, G ibby H atton, A lburtis, 
Pa. 4 , B rian M dDonough, Largo, F la .

H EA T 3 —  1, M ichel V aarten , Belgium , HAS. 2, 
E rin  H artw ell, Indianapolis. 3 ,M a rk  G orski, New
port Beach, C alif. 4, M ario  Pons, Ecuador.

W O M EN'S M ATCH SPRINT 
Q UARTERFINALS

W inner of each heat advances to best-oM hree  
sem ifinals —  H EA T 1, Connie Paraskevin Young, 
Indianapolis, def. Lisa G iuffre, Englewood, Ohio. 
H EA T 2, Julie Speight, A ustralia, def. Bonnie B la ir, 
Butte, M ont. H EA T 3 , Lucy T y le r, Largo, F la ., def. 
Karen Bliss, State College, Pa. H EA T 4, Debra 
Cohen, Northbrook, III. def. B arbara G radley, W est- 
wood, N .J.

M E N 'S  PURSUIT 
Four Fastest Advance

r 1, Shaun W allace, England, 4:49.11.2, M indaugas 
Um ares, Soviet Union, 4:49.77. 3, Rem igiius Lupei- 
kis , Soviet Union, 4:51.15. 4 , Adias K lim avicius, 
Soviet Union, 4:54.60.5, C arl Sundquist, M iam i, F la ., 
4:56.74.6, E rin  H artw ell, Indianapolis, 5:05.38. 

W O M EN'S PURSUIT 
Four Fastest Advance

V Lucy T y le r, Largo, F la ., 4:02.04. 2, M indee 
M ayfield , E vergreen, Colo., 4:03.35. 3 , Peggy 
Maass* Colorado Springs, Colo., 4:06.84. 4 , Karen  
Bliss, State College, P a ., 4:12.82.5, B arbara G radley, 
W estwood, N J „  4:18.08.6, T ra d  Johnson, Indianap
o lis, 4:36.62.

M EN 'S  M ATCH SPRINT 
Q uarterfinals

W inner o f each heat advances to best-o f-three  
sem ifinals —  Heat 1, Curt H arnett, Canada, def. 
Tony W ard, Canada, H eat 2 , Steve P h illips, Hous
ton, def. Bobby Livingston, R iverdale, G a. H eat 3, 
Nelson v a ils , Indianapolis, def. M ark  G orski, New
port Beach, C alif. H eat 4 , R ichard Young, Canada, 
def. M ichel V aarten , Belgium .

M ATCH SPRINT SEM IFIN A LS
M en —  H arnett vs. Young, V ails vs. Phillips. 

W om en— Young vs. Cohen, T y ler vs. Speig 
M E N 'S  100-LAP POINTS  

FIN A L
1, Rem igiius Lupeikis, Soviet Union, 38 points. 2, 

Brian McDopnough, Largo, F la« 20. 3, A rturas  
Trum paaskas, Soviet Union, 16. 4 , M indaugas 
U m ares, Soviet Union, 11. 5, A rturas Kasputis, 
Soviet Union, 10. 6 , Naglis C ipligaushas, Soviet 
Union, 6.

W l E m i N G

Pro wrestling
A t Portland Sports Arena 

Saturday, 8:30 p.m .
M A IN  EVENTS —  B illy Jack returns to the Sports 

Arena ring against The G rappler; Kangaroo Jona
than Boyd vs. Steve Doll; Scott Peterson vs. Scotty 
The Body.

OTHER EVENTS -  A l M adril vs. Beetle Juice; 
Joey Jackson vs. Top Gun; M idnight Soldier vs. Col. 
De Beers.

ifinmS

French Open
A t Paris

M EN 'S  SINGLES 
SEM IFIN A LS

M ichael Chang (15), P lacentia, C a lif., def. Andrei 
Chesnokov, Soviet Union, 6 -1 ,5 -7 ,7 -6  (7 -4 ), 7-5.

Stefan Edberg (3 ), Sweden, def. Boris Becker (2 ), 
W est G erm any, 6 -3 ,6 -4 ,5 -7 ,3 -6 ,6 -2 .

W O M EN'S DOUBLES 
SEM IFINALS

Steffi G raf, W est G erm any, and G abriela Sabatini, 
A rgentina, (3 ), def. Jana Novotna and Helena Suko- 
va , Czechoslovakia (1 ), 6 -1 ,6 -2 .

Larissa Savchenko and N atalia Zvereva, Soviet 
Union (2 ), def. Brenda Schultz, N etherlands, and 
Andrea Tem esvari, Hungary, 6 -1 ,6 -4 .

M IX E D  DOUBLES 
SEM IFIN A LS

Manon B ollegraf and Tom  Nüssen, Netherlands 
(3 ), def. Robin W hite, San Jose, C a lif., and Jim  
G rabb, Tucson, A riz. (2 ), 6 -1 ,7 -5 .

A rantxa Sanchez, Spain, and Horacio De la Pena, 
Argentina, def. Z ina G arrison, Houston, and Rick 
Leach, Laguna Beach, C alif.; 7-6 (7 -5 ), 4 -6 ,11 -9 .

kee, w alkover.
Dan G oldie, M cLean, V a ., def. G ary M u ller, South 

A frica , 7-6 (7 -5 ), 6-7 (5 -7 ), 6-3.
Byron Talbot, South A frica, def. D errick R ostag- 

no, Brentwood, C alif., 6-7 (4 -7 ), 6 -3 ,7 -5 .
Q UARTERFINALS

Brod D yke, A ustralia, def. P iet N orval, South A fri
ca , 7 -6 ,1 -1 , retired.

John M cEnroe, Cove N eck, N .Y ., def. Dan G oldie, 
M cLean, V a ., 7 -5 ,6 -4 .

Paul Annacone, Bridgeham pton, N .Y ., def. Chris
to van Rensburg, South A frica , 7-6 (7 -5 ), 7-5.

Byron Talbot, South A frica , def. Simon Youl, Aus
tra lia , 7-6  (7 -5 ), 6-7 (3 -7 ), 6-4.

W OM EN'S SINGLES 
TH IR D  ROUND

C atarina Lindqvist, Sweden, def. Anne Sim pkin, 
B ritain* 2 -6 ,6 -4 ,8 -6 .

Ronni Reis, North M iam i Beach, F la ., def. Jo 
Louis, B ritain , 6 -4 ,6 -1 .

Ros Fairbank, San Diego, def. M eredith  M cG rath, 
M idland, M ich ., 6 -4 ,7 -6  (7 -4 ).

Louise F ield , A ustralia, def. Donna Faber, B ra
denton, F la ., 6 -4 ,6 -2 .

K im iko D ate, Japan, def. K atie R ickett, B ritain , 
6 -4 ,6 -1 .

Julie Salm on, B ritain , def. K ristine R adford, Aus
tra lia , 5 -7 ,6 -3 ,7 -5 .

Etsuko Inoue, Japan, def. Sandy Collins, Odessa, 
Texas, 6 -4 ,7 -6  (7 -4 )

Anne M in ter, A ustralia, def. Karen Schim per, 
South A frica , 6 -4 ,6 -3 .

Q UARTERFINALS
Ronni R eis, North M iam i Beach, F la ., def. 

C atarina Lindqvist, Sweden, 4 -6 ,6 -3 ,6 -3 .
Ros Fairbank, San Diego, def. Louise F ield , Aus

tra lia , 7 -5 ,6 -3 .
Anne M in ter, A ustralia, def. Etsuko Inoue, Japan,6-1,6-1.
Julie Salm on, B ritain , def. K im iko D ate, Japan, 3 - 

6, retired .
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Longacres
FR ID A Y , JUNE 9 
47ttiof125days  

Cloudy, track fast
FIR ST —  6 Furlongs. Purse: $4,000.Claim ing 

Price: 4,000.4-year-o ids and up F illies and M ares.
1. Em m a Nofa (Com ber J) 52.20 38.80 26.20; 3. Ice  

Cone (Hanna M A ) 10.60 6.80; 12. Just For Jack (B a r- 
nese V J) 7.40. T  — 1:12 ALSO RAN: Ite m  F ive, 
R yna's Princess, M iz M oony Lane, One L ittle  M iss 
Anna L iffey , Grunion Hunt, Asking, C all M e R uler, 
Praise Cinch.

SECOND—m 6 1-2 Furlongs. Purse: $6,OOO.CIaim- 
ing Price: 20,000. M aiden 3-year-o lds Colts and  
Geldings.

10. En Papillote (C orral JR ) 27.40 12.20 7.00; 8. 
M ike The Knife (Cooper B ) 8.40 5.80; 11. K lahanie 
Blue (Gonsalves F A ) 3.60. T  —  1:18 1-5 S2 D A ILY  
DOUBLE (1-10) paid $519.20 ALSO RAN: Knife 
R iver, M onetary M agic, A lla ire  Dancer, Decidely 
Best Delightful D evil, W riter, Kungdru, Scar F aux.

TH IR D  —  6 Furlongs. Purse: $6,100.Claim ing 
Price: 10,000.3-year-o lds F illies.

5. K rystie C. (Bergsrud SA) 17.00 8.20 7.20; 3. Call 
M e E llen (B azeG ) 8.60 6.60; 7. M id  Size (Best F ) 7.20. 
T  — 1:11 $3 EXACTA (5 -3 ) paid $271.80 ALSO RAN: 
Holley Nass, Sheenie, Crashcyn Bum , M as Que Oro 
Arapahoe Freedom , Katahdin, Cedar Crest Lady.

FOURTH -  11 -16  M iles. Purse: $5,000.Claim lng 
Price: 16,000. M aiden 3 and 4-year-o lds F illies.

9. in  Tim e To W in (Boulanger G ) 7.60 5.00 3M  4. 
Drum  Bunny (Com ber J) 4.40 3.00; 8. Scarey M ovie 
(M ilis  JW ) 2.80. T  -  1:46 ALSO RÁN: Just Joggin, 
Buckles N ' Bows, Rock A  B i, Renewal T im e Th ing- 
syoudoforus, Black H ills Gold.

F IF T H  —  6 1 -2  Furlongs. Purse: $9,700.Claim ing 
Price: 20,000.4-year-o lds and up F illies and M ares.

9. O ff The Shelf (Boulanger G ) 4.20 3.40 2.6Q; 5. E x
it's  Baby (Bergsrud SA) 10.00 5.80; 1. M ercona 
(G utierrez JA ) 6.20. T  —  1:16 3-5 $3 EXACTA (9 -5 ) 
paid $58.20 ALSO RAN: W indy W ine, N ight Bunny, 
Katie Kould, Plentee Chris Lovely Candy, M io D ' 
One, Bold Avon.

S IXTH  —  I M ile . Purse: $6,000.Claim ing Price: 
8,000.4-year-o lds and up F illies and M ares.

5. M ary M arne (C orral JR ) 5.80 4.20 3.00; 9. Hot 
Zee (Boulanger GJ 5.00 4.40; 3. Smooth N Lovely 
(Com ber J ) 7.00. T — 1:38 4-5 ALSO RAN; M iss High 
Score, T ia 's  W ind, G allant A ctress, Clap The Eras
ers M iss Sailalong.

SEVENTH -  11-16 M iles. Purse: $9,100.Claim ing 
Price: 16,000.4-year-o lds and Up.

6. Pappy Who (Best F ) 8.80 4.40 3.40; 2. R egal's 
Fool (Gonsalves F A ) 9.40 5.80; 5. Acadian Prince 
(C orral JR) 8.80. T  - 1 :44 3-5 $3 EXACTA (6 -2 fp a id  
$99.00 ALSO RAN: Burbank Slew, W ickhersnapp, 
Running A rk ie , Flashy A . J. Robby Le Slew, Sir 
Tyson, Salute To Slew.

E IG HTH —  6 Furlongs. Purse: $ll,700.C laim lng  
Price: 40,000-32,000.3-year-o lds.

8. N ail Bender (C orral JR ) 11.60 5.40 3.80; 3. For
gotten Days (Southwick W E) 5.60 4.20; 5. Jackson 
Hole Blues (Barnese V J) 4.60. T — 1:09 4-5 $ ) D A ILY  
TR IP LE  (5 -6 -8 ) paid $204.00 ALSO RAN: Lord's 
Lanes, French Cam p Flash, Buffalo Runner, R ay- 
son Feather W alkin ' M an.

NC—no change 
A4—m issing

Fish count
Upstream  m ovem ent of Chinook, steelhead, b lue- 

back, shad and coho a t Colum bia and Snake R iver
dam s on Thursday:

CK CO BL ST SH
Bonneville............... 424 0 86 193163,797
The D alles .............. 427 0 36 58150,099
John D a y_____ ..... 286 0 21 4477,587
M cN ary .................. 221 0 4 3119,015
Ice H arbor.............. 163 0 0 2 225
L . M onum ental...... 154 0 0 1 30
Low er G ran ite ....... 105 0 0 1 0
P riest R apids......... ¡.4 5 0 2 0 264
Rock Island .. 96 0 3 0 0
Rocky R each.__:..... 14 0 2 0 0
W ells.................... . ,.1 3 0 0 0 0

Transactions
BASEBALL 

A m erican League
KANSAS C IT Y  R O Y A LS -S ent Stan C larke, pitch

e r, to Om aha of the A m erican Association. Recalled  
B ill Pecota, in fie lder, frdm  O m aha. Signed R ichard  
Tunison and D avid K ing, firs t basem en; Lance Jen
nings, D avid Solseth and Colin R yan, catchers; 
Brian A hern, M atthew  K archner, Chris Schaefer, 
Clinton Foster, Ben Pardo, Louis T a lb ert, Andres 
Berum en, Scott C entala, M ichael W ebster, K irk  
B aldw in, H erbert M ilto n , Edw ard P ierce and Bubba 
Dunn, pitchers; G ary C araballo and Chris Jones, 
th ird  basem en; Sean Collins, second basem an; K irk  
Thom pson and K evin Long, outfielders; D avid  R it
chie and Javier A ivarex , shortstops, and D arnell 
Dickerson and Jay Andrew s, outfielders.

N ational League
NEW  YO RK M ETS—Traded T e rry  Leach, pitch

e r, to the Kansas C ity Royals fo r a  p layer to be 
nam ed la te r. Recalled D avid W est, p itcher, from  
Tidew ater of the International League.

PITTSBURG H P lR A TE S -P urchased  the contract 
of M iguel G arcia, p itcher, and Dann B ilardello, 
catcher, from  Buffalo of the A m erican Association. 
Sent Tom  P rince, catcher, and Roger Sam uels, 
pitcher, to Buffalo.

ST. LOUIS CARDINALS—Signed Paul C olem an, 
outfielder, to a m inor-league contract and assigned 
him  to Johnson C ity o f the A pplachian League.

HOCKEY
N ational Hockey League

D E TR O IT R ED  W IN G S -S igned M arc  Habscheid, 
forw ard.

c o l l e g e
C A R N E G IE -M E LLO N — Nam ed Bruce Bronsdon 

m en's and wom en's sw im m ing coach and director 
of aquatics.

CHR ISTIA N  H ER ITA G E—Announced it w ill fie ld  
a  m en's soccer team  beginning w ith the 1989-90 
school year and nam ed M ike  S utliff head coach; 
nam ed N ick Pellegrino sports inform ation d irector.

FLO R ID A  A T L A N T IC -N am ed  Tom  Loom is 
m en's head basketball coach.

H A R VARD—Nam ed John Veneziano d irector o f 
sports inform ation.

O HIO  STA TE-fA nnounced th at E li B rew ster, 
basketball guard, has w ithdraw n from  school.

PURDUE— Nam ed Pete Hoener defensive tackle  
coach. Announced the resignation of Jim  E lam , 
defensive backs coach. Announced the retirem ent 
of Buford B yers, associate ath letic  d irector fo r busi
ness a ffa irs , effective June 30 and Fred W ilt, wo
m en's track  and cross-country coach.

Fencing

U.S. National 
Championships

A t O rlando, F la .
M E N 'S  EPE E

1, Rob Stull, San Antonio. 2, ‘Jon N orm ile, New  
Y ork. 3 , RO BERT M A R X , Portland, O re. 4 , G eoffrey 
Russell, V enice, C alif. 5, Chris O 'Loughlin, Philadel
phia. 6 , George M asin , New Y ork. 7 , John M oreau, 
San Antonio. 8 , Steven G riffiths, F a ir Law n, N J .

T E A M E P E E
1, San Francisco H alberstadt. 2, Salle SanteW , 

New Jersey. 3, San Antonio Legends.
W O M EN'S TE A M  F O IL

1, Tanner C ity Fencing Club, Peabody, M ass. 2 , 
New York Fencers C lub. 3 , Salle Santelli, New Jer
sey.

Letter of intent

OREGON STATE -  Baseball: Jason C arro ll, a  
pitcher from  Rex Putnam  High School.

s ' §11
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Job 2. A Stock Characterization o-f Oregon's Native Trout

ft

Objectives -for FY 198S 

*

The -following objectives were identi-fied -for FY 1988:

1) Determine the timing and magnitude o-f upstream movement of 

adult redband trout in the lower Blitzen River.

.¿) Determine the timing and magnitude of downstream movement of 

juvenile redband trout in the east diversion canal of the lower 

Blitzen River.

3) Determine the timing and magnitude of upstream fish migration 

Cink River, keno, and John Boyle dams on the Klamath River.

4) Determine the origin and movement of native rainbow trout 

past Link River, Keno, and John Boyle dams on the Klamath River.

5) Collect samples of native rainbow trout in Harney and Upper 

Klamath basins for analysis of morphological and biochemical

characteri sti cs.



£>) Generate homologous (within stock) and heterologous (between 

stock) populations of native rainbow trout -for -future 

determination o-f genetic or environmental control o-f li-fe history
i

V
differentiation.

7 ) Collect groups of native rainbow trout and expose them to

infection by Ceratomvxa shasta to determine their relative 

resistance to ceratomyxosis. •

8) Attempt to sterilize a- group of hatchery rainbow trout by 

methods that utilize synthetic hormone treatment so that 

interbreeding between hatchery and native rainbow trout can be 

prevented.

Accomplishments in FY 1983

Progress on all eight objectives was accomplished. Objective 1 

was not fully accomplished because sampling was performed only 

three months. Objectives 2 and 4 were not fully met since 

insufficient data were collected; reasons for that are presented 

in the following section.



Findings in FY 19SS

Job 2 , 0 b j e c t i v e l i  Determine the timing and magnitude of

upstream movement of adult redband trout in the loner Blitsen 

River.  *

INTRODUCTION

This objective is specifically identified under Goal II,

Objective 1, Task 1.1 of the Native Trout Project proposal 

(Buchanan et al. 1988). Activities described here reflect the

first year of a four-year effort to determine life history 

characteristics of trout populations in Harney Basin. Traps that 

captured adult trout that moved upstream were installed at Sod 

House, Grain Camp and Page Springs dams on the lower Blitzen 

River within the Malheur National Wildlife Refuge. Those traps 

were monitored throughout April, May and June 1988. Rainbow 

trout IS cm or larger that were captured in the traps were tagged 

to help describe movement of adult trout. Additional methods are 

described in Appendix A, a report.submitted to the Malheur 

National Wildlife Refuge in return for support of activities.



RESULTS

Nine adult rainbow trout were captured at Page Springs Dam (Table 

1, Appendix A) and 57 adult rainbow trout were captured at Grain 

Camp Dam (Table 2, Appendix A). No adult trout were captured at 

Sod House Dam, indicating that no such -fish emigrated -from 

Malheur Lake during April—June. Primary upstream movement of 

adult rainbow trout in the lower- Blitzen River occurred during 

mid-April, early May and mid-June. A total o-f 57 rainbow trout 

were tagged during the study period, and o-f those 14% were 

recaptured by anglers. Additional results and discussion are 

detailed in Appendix A.

Job 2, Objective 2s Determine the timing and magnitude of 

downstream movement of juvenile redband trout in the east 

diversion canal of the lower Blitzen  .

INTRODUCTION

This objective also is specifically identified under Goal II, 

Objective 1, Task 1.1 o-f the Native Trout Project proposal 

(Buchanan et al. 1988). The work described here reflects the

first year of a four— year effort to determine life history



characteristics of trout populations in Harney Basin. An 

inlcined-screen trap was installed at a small diversion dam 

downstream -from Page Springs Dam in tjne east diversion canal 

located in the Malheur National Wildlife Refuge (see Appendix A). 

The trap was operated a total o-f 340 hours during April, May and 

June 1988.

RESULTS AND DISCUSSION

Fifteen juvenile rainbow trout were captured during the entire 

period o-f operation (Table 4, Appendix A). While that result 

indicates that some downstream movement occurred, insu-f-ficient 

in-formation was obtained to satisfy this objective. As discussed 

in Appendix A, fluctuations in stream flow frequently prevented 

effective operation of the trap. Recommendations to Malheur 

National Wildlife Refuge personnel included installation of 

structures adequate to enable thorough evaluation of downstream 

movement of juvenile trout.

Job 2 f Objective 3s Determine the timing and magnitude of 

upstream fish migration at Link Riverf Kenof and John Boyle dams

on the Klamath R i v e r .



INTRODUCTION

This objective is speci-f ical ly identified under Goal II,
»

Objective 1, Task 1.1 of the Native Trout Project proposal 

(Buchanan et al. 1988). Activities described here were conducted

during*the -First year o-f a -four-year effort to determine li-fe 

history characteristies o-f trout populations in the Upper Klamath 

Basin. Traps that captured adult trout which moved upstream were 

installed at Link River, Keno, and .John Boyle dams and operated 

as described in Appendix B.

RESULTS AND DISCUSSION

Job 2 f Objective 4: Determine the origin end movement of native 

rainbow  t r o u t  past Link R i v e r f K e n o f and John Boyle dams on the 

Klamath R i v e r ,

INTRODUCTION

This objective is speci-f ical ly identi-fied in the work plan 

described as Appendix A o-f the Native Trout Project proposal 

(Buchanan et al. 1988). That work plan was developed to help

accomplish Objective 1 under Goal II o-f the Native Trout Project



proposal (Buchanan et al . 1988). Activities described here

reflect work -from the first year of a four-year effort to 

determine life history characteristics^ of trout populations in 

the Upper Klamath Basin. Rainbow trout captured in traps at Link 

River, Keno, and John Boyle dams were tagged as described in 

Appendix *B.

RESULTS AND DISCUSSION

Job 2, Objective 5: Collect samples of native rainbow trout in 

Harney and Upper Klamath basins for analysis of morphological and 

biochemical characteristicsV

INTRODUCTION

This objective is identified in tasks specified in Objectives 2 

and 3 under Goal II of the Native Trout Project proposal 

(Buchanan et al. 1988). Justification for this work has been

presented (Buchanan et al. 1988) and is further described in

Appendix C. During FY 1938, groups of rainbow trout to be 

studied were identified and collected. This work represents the 

first of a five-year effort to determine how genetic variation in

native trout is distributed in Oregon I



RESULTS AND DISCUSSION

In Harney Basin, samples of rainbow trout were collected from 

Black .Canyon, Cottonwood, and Dinner creeks and the Little 

Blitaen River. In Upper Klamath Basin, samples of rainbow trout 

were collected from Brownsworth, Buckboard, Coyote, Deming, 

Leonard, Long, Pothole, Spring, and.Whitworth creeks (Appendix 

C>. Biochemical and morphological analysis of those groups will

be reported later.

Job 2, Gòjective 6s Generate 

heterologous (between sto*-k) 

•fa r  "future determination o f 

life history differentiation

homologous (within s t o c k ) and 

populations of native rainbow trout 

genetic or environmental control ot

INTRODUCTION

Completion of this objective is required for attainment of 

Objective 5 under Goal II of the Native Trout Project proposal 

(Buchanan et al. 1988). This work represents the first year of

effort to determine whether genetically different life history 

patterns exist among populations of rainbow trout within and



between basins in Oregon (Appendix C). During FY 1938, progeny

that will be tested -for genetic di-f-f erences in behavior were

produced by mating adult rainbow trout -from Deming and Spring
*

creeks in the Upper Klamath Basin as described in Appendix C.

RESULTS AND DISCUSSION

Significant differences in the mean ^nd variance of hatching 

times occurred between progeny of rainbow trout from different 

environments in the Upper Klamath Basin (Appendix C). These 

results provide evidence of paternal difference in the genetic 

control of hatching time. Implications of these results are 

discussed in Appendix C.

Job 2 f Objective 7: Collect groups of native rainbow trout and 

expose them to infection by Ceratomyxa shasta to determine their 

relative resistance to c e r a t omyxosis •

INTRODUCTION

Completion of this objective is required for attainment of 

Objective 4 under Goal II of the Native Trout Project proposal 

(Buchanan et al. 1983). Progress described here represents the



•first o-f a -four-year e-f-fort to determine the relative resistance

o-f native trout populations to certain pathogens.

Several salmonid species, including rainbow trout, are
*

susceptible to infection by the myxosporean parasite Ceratomyxa, 

shasta (Zinn et al- 1977). Infection by C. shasta may result in

ceratomyxosis (Schafer 19685 Johnson 1975), a disease that can 

cause high mortality in certain salmonid populations (Ratliff 

1981). Variable susceptibility to infection by the parasite has 

been demonstrated among stocks of certain species, such as 

Chinook salmon Oncorhynchus tshawytscha (Zinn et al. 1977), coho

salmon Oncorhynchus kisutch (Hemmingsen et al. 1986) and summer- 

returning ' steel head Oncorhynchus mykiss (Buchanan et al. 1983; 

Wade 1987). In cases that involved salmonid stocks that were 

resistant to infection by C. shasta, resistance was demonstrated 

to be heritable (Hemmingsen et al• 1986; Wade 1987). Those

results suggest that resistance to ceratomyxosis can be used to 

characterize native trout stocks and provide specific examples of 

the general use of disease resistance for that purpose (Ihssen et 

al. 1981). Since native rainbow trout and C. shasta are known to

coexist in Upper Klamath Lake, we hypothesized that certain 

populations of rainbow trout in Upper Klamath Lake Basin are 

resistant to infection by C.. shasta. In 1988, we initiated 

experiments to determine the relative resistance of native trout 

populations in Harney Basin and in the Upper Klamath Basin to 

infection by C. shasta.



METHODS

Exposure of -fish to water that contains the infective stage of C. 

sjhasta_ is the only practical method o-f inducing ceratomyxosis 

(Johnson et al. 1979). Identification of a site where native 

trout could be exposed to C. shasta and infected by the parasite 

if they were susceptible to ceratomyxosis was our first 

objective. We obtained juvenile Cape Cod rainbow trout, known to 

be susceptible to ceratomyxosis (Zinn et al. 1977), from Klamath 

Hatchery. On 19 and 20 May 1988, samples of 120 of those fish 

were placed in 1.5-m® live-boxes, which were placed at six 

locations in the Upper Klamath Basin. Those locations included 

the Williamson River (RM 12) about one mile above the confluence 

with the Sprague River; the Williamson River (RM 2) about two 

miles above the confluence with Upper Klamath Lake; the east side 

of Agency Lake; Upper Klamath Lake at Modoc Point; Upper Klamath 

Lake at Pelican Marina; and the mainstem Klamath River (RM 225) 

near the fish ladder below John Boyle Dam. Similarly, on 24 May 

live-boxes were placed in the lower Blitzen River (Harney Basin) 

at Sod House Dam and in Malheur Lake near the mouth of Blitzen 

River (Appendix A). Trout in the live-boxes were monitored 

regularly; fish were fed Rangen's trout diet treated with 

oxytetracycline (TM-50) to control bacterial infection.

Mortalities were collected and frozen for subsequent analysis. 

Water temperatures at all exposure sites varied diurnally, but 

exceeded the threshold at which C_. shasta becomes infective (Udey

et al. 1975). After 17 days of exposure in the lower Blitzen t



River system or 24 days of exposure at sites in the Upper Klamath 

Basin, half the number o-f -fish -from each group, referred to as 

replicate 1, were transferred to Corvallis and reared on well 

water in separate aquaria. The remaining number o-f -fish, 

referred to as replicate 2, were given additional exposure time 

then transferred to Corvallis on 21 June.

Rainbow trout at Corvallis were fed a diet similar to that given 

while they were in live-boxes. Fish were monitored daily; dead 

fish were removed and a wet mount of a smear prepared from 

intestinal scrapings (Johnson et al. 1979) was examined for the

presence of C. shasta spores. Live fish were sacrificed after —  

days of rearing at Corvallis and similarly examined.

RESULTS AND DISCUSSION

No mortality from ceratomyxosis occurred in Cape Cod rainbow 

trout exposed in the lower Blitzen River or near the mouth of the 

Blitzen River in Malheur Lake (Appendix A). The groups of fish 

held at both locations for extended exposure time (replicate .¿> 

succombed to high water temperatures after 10 June.

Within the Upper Klamath Basin, Cape Cod rainbow trout exposed at 

both locations in the Williamson River and in Agency L*ke 

suffered high mortality from ceratomyxosis (Table 00). These 

results extend the known range of C. shasta. Prior to this 

experiment, Upper Klamath Basin waters known to contain the



infective stage of D. shasta were limited to the Klamath River

and Upper Klamath Lake (Johnson et al. 1979).

Table 00. Incidence o*f mortality among juvenile Cape Cod rainbow 
trout exposed to Ceratomvxa shasta at various locations during
summer 1988. 

*
N is the number o-f fish exposed.

Exposure

Percent total 
mortality (N)

Percent mortality of N 
with spores of C. shasta

si te Rep 1 Rep 2 Rep 1 Rep 2

Harney Basin: 
Blitzen R. 
Malheur Lake

Klamath Basin: 
Williamson R:

RM 12 107 98
RM 2 59 93

Agency Lake 61 100
Modoc Point 17 71
Pelican Marina 100 14
Klamath R.(RM 225) 82 «3

Based on those results, the RM 2 site on the Williamson River was 

chosen as the site to expose groups o-f native trout. In 

September, 1988 we electroshocked samples o-f juvenile native 

rainbow trout -from various locations in the Upper Klamath Basin. 

Those samples were placed in live-boxes located at RM 2 on the 

Williamson River for exposure to the in-fective stage o-f C. 

shasta. A group o-f Cape Cod rainbow trout -from Klamath Hatchery 

was also exposed there as a control. Simi lar groups o-f Cape Cod

rainbow trout were also placed in live-boxes located in most



streams -from which native trout samples were collected, thereby

providing verification o-f results with native trout. Numbers o-f

■fish exposed and streams -from which they originated are
*

summarized in Table 00.

Table 00. Source o-f juvenile rainbow trout exposed to Ceratomyxa 
shasta in Fall 1988 and sites in the Upper Klamath Basin where
they were exposed.

Sites where Klamath Hatchery ;
rainbow trout were exposed Source o-f native rainbow
to C. shasta. trout exposed to C_. shasta

— ____________________  in the Williamson River
Water body River mile at RM

Campbel1 Reservoir Deming Creek
Williamson River m r} O ♦ 1 8 9 Spring Creek
Klamath Lake: Spencer Creek

Modoc Point - Klamath River (RM 224)
Wood River ? Johnson Creek
Fort Creek 1 Cold Creek
Klamath River 230, 225 Jenny Creek
Spencer Creek 1
Jenny Creek 19

Trout in the live-boxes were maintained as previously described. 

Again, water temperatures at all exposure sites varied diurnally, 

but exceeded the threshold at which C. shasta becomes in-fective. 

Groups o-f -fish were transferred to Corvallis -for -further rearing 

on 30 September or later. Results o-f that work will be presented 

in a subsequent report.

/



Job 2,  Objective 8: Attempt to sterilize group of hatchery 

r a  in bow trout by methods that utilize synthetic hormone treatment 

so that interbreeding bet  ween hatchery and native rainbow trout 

can be p r e v e n t e d .

INTRODUCTION

Justification -for sterilisation of hatchery trout where they are 

used to supplement waters that contain native trout has been 

presented (Buchanan et al. 1988). Sterility in salmonids can be

induced by several techniques, including chromosome manipulation, 

application of hormones, or some-combination of both (Donaldson 

1986). Criteria that we considered important in the selection of 

a technique included 1) produce sterility in all individuals in a 

population (ie. 1UO% sterility); 2) do so with relative ease at 

low cost; and 3) eliminate false spawning in adult fish. False 

spawning is defined as the attempted mating by one sterile and 

one fertile fish; the outcome would be no progeny from the 

fertile individual. Based on literature review, it appeared that 

treatment with the synthetic hormone 17 ©-methyltestosterone by 

the methods described by Solar and Donaldson (1985) offered the 

best chance of meeting our criteria. Work reported here 

represents the first year of efforts to accomplish Objective 2 

under Goal III of the Native Trout Project proposal (Buchanan et 

al. 1988).



METHODS

During January 1983, treatment with 17 Q-methyltestosterone (MT) 

was initiated to rainbow trout at Roaring River Hatchery. At 3 

and 10 days after hatching, about 10,000 alevins were immersed 

•for 2 hours in 35 liters o-f solution that contained 400 ug MT per 

liter o-f water. Alevins were contained in an incubator (Heath- 

Tecna, Inc.) tray that was submerged in the solution. Bottled 

oxygen was provided the entire time -for aeration and circulation. 

A-fter each immersion, the tray was returned to the incubator 

stack.

Following absoption o-f the yolk-sac, -fish were placed in a —liter 

circular rearing tank. A similar number of untreated fish 

(controls) were placed in an identical tank. After the fish had 

recieved a starter diet for about 1 week (early March), the MT- 

treated trout were placed on a diet that contained 25 mg MT per 

kg feed. That diet was administered ad libitum daily for 90 

days. Controls were treated similarly except that their diet 

lacked MT.

RESULTS AND DISCUSSION

MT-treated and untreated rainbow trout were identified with' 

differential fin clips. During June 1988, at an average size of 

2.5 g, fish were stocked in several Cascade lakes (Table 00).



Those -fish will be monitored -for growth and longevity. Final 

evaluation will be based on the percentage o-f sterile individuals 

at the normal time o-f maturity. Samples o-f MT-treated trout will

remain at Roaring River Hatchery -for such evaluation.
, P ®  H  I * m  m m  m m J / * I ’ /  . x *| ' m m  m ■ Mfev* ' . Wt: : . | • '

Table 00. Juvenile rainbow trout stocked in certain Cascade
lakes ih 1988 after treatment with 17 Q-methyltestosterone
(treated) or lack thereof (control).

Lake

Number

Treated,

of Trout

Control

Bi g 1,000 1,000
Bl ai r 3,500 0
Bradley 300 300
Buq 200 200
F a y 800 800
Liz ard 200 200
Rae 150 150
Warner 265 265
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INTRODUCTION

In response to strategies developed to meet certain objectives identified in
/nncme9°I?uTrout P1 an (1987)> the Oregon Department of Fish and Wildlife 
(ODFW) with cooperation from Oregon State University (OSU) initiated research 
designed to characterize Oregon's native trout populations. One objective of 
the Native Trout Project is to determine life history traits which may 
contribute to the characterization of trout populations. -- -- - ...

The Harney Basin was among those chosen to focus early research efforts since 
it contains «numerous streams that support populations of redband trout 
(Qncorhynchus; mykjss). One of those streams, the Blitzen River, heads on the

0 f?ens Mountain in southern Harney County and flows north through 
the Blitzen Valley into Malheur Lake.

wn-iihe late 1800 s and early 1900's, drainage and reclamation of the Blitzen 
Valley for ranching purposes reduced the water supply to Malheur Lake. 
Consequently, sanctuary for migratory waterfowl and habitat for nestinq birds 
were threatened. In 1935, the Blitzen Valley and the P Ranch, once 
headquarters of the Peter French cattle empire, were added to the Malhuer 
National Wildlife Refuge.

Malhuer Refuge contains about 64 linear km of the lower Blitzen River. Page 
Springs Dam, near the community of Frenchglen, diverts much of the mainstem 
Blitzen.River into two primary canals (east and west). On the mainstem 
Blitzen River, in series downstream from Page Springs Dam, lie Buckeroo, Grain 
tamp, Busse, Dunn, Sod House, and now submerged Springer dams. Originally 
constructed to divert Blitzen River water for ranching purposes, these dams 
were rebuilt in the 1920to 1940 era with provisions to allow upstream passage 
or aau.lt risn. In addition to these dams, numerous side-channel structures 
continue to divert Blitzen River water for the enhancement of avian habitat.

The Blitzen drainage basin contains 446 linear km of water suitable for trout 
production. Historically, redband trout were abundant in both the Blitzen 
River system and in Malheur Lake (Hosford and Priby1 1983), which implies 
migration between a rich rearing area and the primary spawning areas upstream 
from Malhuer Refuge. In 1988, Malheur National Wildlife Refuge provided 
cooperative support for a 3-month assesment of the migration of redband trout 
in the lower Blitzen River. Two objectives were identified to determine both 
upstream and downstream movement of adults and juveniles, respectively.

Objective jL Determine the timing and magnitude of upstream movement of 
adult redband trout in the lower Blitzen River.

Objective 2. Determine the timing and magnitude of downstream movement 
of juvenile redband trout in the east diversion canal 
of the lower Blitzen River.

Common carp Cyjirinus carpio were introduced into Malheur Lake in the late 
1930 s (Hosford and Pribyl 1983), and the population has subsequently expanded 
in numbers. Although carp inhabit the lower Blitzen River within Refuge 
confines, concerns were expressed that passage facilities at Sod House Dam



carp below Sod House Dam for commercial purposes. ODrinÎ L Î ^ n  Therefore 
redband trout might be Incidentally harvested along with the carp. Therefore,
two additional objectives were identified:

Objective 3. Determine the ability of a facility at Sod House Dam to 
allow the upstream passage of redband trout and other 
native fishes while preventing the passage of carp.

Objective 4. Determine the occurrence of redband trout in the exploratory 
J harvest of carp below Sod House Dam.

This report summarizes activities and results of the cooperative study 
conducted in 1988.

METHODS

During the first week of April, stoplogs were added 

needed to allow fish passage.

TraDs were monitored for the presence of adult fish at least four times each

traps were monitored twice daily. No “ Jj*J*trout ¿erenetted'a£d anesthetized
rk i S  " a n A c a l e  samples were

the river above the ladder. Carp that were captured in an adult trap were 
counted and returned to the river below the ladder.

Anaiers were informed of the possibility of catching a tagged fishJ?y. d
iScated at 5a K V f u g e  headquarters and field station, Frenchg en hotel and

Springs Dam. The trap consisted of an inclined screen which divertea^mosx.

pool1 where | |  held until they
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were sampled. The trap was designed to sample about half the flow through the 
East Canal during low water conditions expected during the study.

At the end of the study, all traps were removed. Additional stoplogs were 
added to the head of the ladder at Sod House Dam, which eliminated the flow of 
water through the ladder and blocked upstream passage of trout or carp.

Objective 1:*

RESULTS

Few adult redband trout were captured and tagged at Page Springs Dam, and most 
of those trout were captured the third week of April (Table 1). Of the nine 
fish captured, there were three females, three males, and three whose sex 
could not be determined. All but one appeared to be in good physical 
condition.

Table 1. Adult redband trout captured in the upstream trap at Page Springs 
Dam during April. Hay, and June 1988. ___________ \

Date

-r- 1 1 > ' 
Number 
of fish 
trapped

Fork lenqth (cm) 
range mean

Number 
of fish 
tagged

Hr
trap

operated
04/07-10 0 96
04/11-17 1 41.5 41.5 1 120
04/18-24 6 38.0 - 54.0 44.1 6 168
04/25-05/01 0 156
05/02-08 0 168
05/09-15 0 168
05/16-22 1 30.7 30.7 1 168
05/23-29 1 48.6 48.6 1 168
05/30-06/05 0 168
06/06-12 0 168
06/13-19 0 168
06/20-30 0 264

Total 9 9

The majority (86%) of captured redband trout were trapped at Grain Camp Dam 
(Table 2). The second week of both April and May appeared to be the periods 
of primary fish movement. As was the case at Page Springs, no redband trout 
were captured the last week of April or the first week of May. The total 
number of fish captured (57) includes one fish recaptured once and another 
recaptured twice. Both those fish were originally trapped at Grain Camp.

No sex data are available for the 12 trout captured during the second week of 
April (Table 2). Of the remaining 45 trout, there were 21 females, 20 males, 
and four whose sex could not be determined. Five mortalities were associated 
with the trapping activities at Grain Camp Dam. Four dead fish were found in 
the trap, all wedged between grates of the trap. A fifth fish (#138) tagged 
on 24 June was found dead in the top of the ladder on 27 June. All other
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captured trout were in good physical condition.

The difference between the total number trapped and the total number tagged 
(9) includes three recaptured fish, four mortalities, one fish that escaped, 
and one fish that was too small to tag. No adult redband trout were captured 
at Sod House Dam. ,

Table 2. Adult redband trout captured in the upstream-trap at Grain Camp Dam
during April, May, and June 1988. __________________________________ _ _ _ _ _

Number Number Hr
* of fish Fork length (cm)a of fish trap

Date trapped range mean tagged operated
--------------------------------------------------------------------------------------------------------------------------- g g —

156 
168 
168 
168 
168 
168 
168 
168 
168 
168 
264

a/ Unless otherwise noted, length values pertain to all fish, including 
recaptures, that entered the trap on a given day. 

b/ Includes one dead fish and one fish that escaped untagged. 
c j Includes one dead fish, 
d/ No length taken on the one dead fish.
e/ Includes one dead fish and one recaptured fish (#103) tagged at Grain 

Camp on 05/10/88.
f/ Includes one recaptured fish (#113) tagged at Grain Camp on 05/13/88. 
g/ Includes tagged fish #103 recaptured a second time.

04/07-10
04/11-17

o.
12b 23.5 - 31.0 27.8 10 •

04/18-24 3C 25.0 - 33.2 29.4 2
04/25-05/01 . 1 17.0 17.0 ? 0
05/02-08
05/09-15

0
16 23.2 - 36.8 29.4 16

05/16-22 2C 26.0 26.0d 1
05/23-29 5e 23.2 - 38.4 28.5 3
05/30-06/05
06/06-12
06/13-19

0

j k 21.7 - 38.0 30.1 11
06/20-30 69 23.2 - 30.7 27.5 5

Total 57 48

Fifty-seven redband trout were tagged during the study period. Of that total, 
three were recaptured at Grain Camp Dam, one was recovered dead, and eight 
were caught by anglers. Seven of the eight angler-caught trout were tagged at 
Grain Camp Dam and caught between there and Page Springs Dam. One trout 
tagged at Page Springs Dam was caught upstream below the Gauging Station Dam 
(Table 3).
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Table
Fish
ID

3. Summary of redband trout 
Length Initial captnrp tagged and recaptured in SDrino

Keeantuv'a
, 1988.

3639 

, 103 

103

v um f

27.0

23.2

It

uaxe

04/12

05/10

II

Location 

Grain Camp 

Grain Camp

It

Date

05/31

05/24

06/20

_____ _Locati on
Between Page Spr. 

* and P Ranch

Grain Camp

II

Method 

angling 

trap

It

104
*

29.5 05/11 Grain Camp 06/10
200 m below 
Page Springs angling

105

113

29.7

31.4

05/11

05/13

Grain Camp 

Grain Camp

05/22

06/14

About 1.2 km 
below Frenchglen

Grain Camp

angling

trap

115 33.7 05/13 Grain Camp 05/31
Between Page Spr. 
and P Ranch angling

118 27.2 05/13 Grain Camp 06/02
Between P Ranch 
and Camper Corral angling

121 29.0 05/24 Grain Camp 06/08
Between P Ranch 
and Camper Corral angling

129 33.8 06/17 Grain Camp 06/27
Between Page Spr. 
and P Ranch angling

138 30.7 06/24 Grain Camp 06/27
Top step of Grain 
Camp ladder mortal M g

202 38.5 04/19 Page Sor. 05/09

Below gauging dam 
about 3 km above 
Page Spr. angling

Objective 2:

Few juvenile redband trout werp rantimaw +. j
Canal (Table 4). Fork length of the rantnrQihf dcT 1stream in the East 

' ,engtn. mthe captured trout ranged from 9 to 15 cm.
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Table 4. Juvenile redband trout captured in the downstream trap in the East
Canal during April, May, and June 1988

Date

Number
fish

trapped

Mean
fork length 

(cm) .

Hr
trap

operated3
04/07-10 0 36
04/11-17 . 13 10.3 32
04/18-24 1 11.5 46
04/25-05/01 0 32
05/02-08 0 30
*05/09-15 0 22
05/16-22 1 15.0 42
05/23-29 - 0
05/30-06/05 - 0
06/06-12 0 71
06/13-19 0

#
29 :

Total 15

a/ Estimated number of hours; much of this time the trap was ineffectively 
operating due to fluctuations in water flow.

Objective 3:

One hundred eighty-seven common carp were captured during May and June in the 
upstream trap at Sod House Dam (Table 5). Most of the carp entered the trap 
during periods of low water flow through the trap.

Table 5. Summary of common carp captured 
Dam during April, May, and June 1988.

in the upstream trap at Sod House

Number • Hr
- of fish trap

Date trapped operated
04/07-10 0 84
04/11-17 0 156
04/18-24 0 24
04/25-05/01 0 168
05/02-08 0 158
05/09-15 1 168
05/16-22 3 158
05/23-29 12 168
05/30-06/05 0 168
06/06-12 0 168
06/13-19 129 168
06/20-30 42 264

Total 187 '

/
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Objective 4:

The exploratory harvest of carp by a private party did not occur as proposed. 
However, on 23 June, that party did harvest about 1,000 lb of carp below Sod 
House Dam. There is no record to indicate any redband trout were also 
harvested incidentally.

Miscellaneous activities;
ft .

Populations of native trout may exhibit differential resistance to various 
fish pathogens, and determination of that differential resistance is another 
means by which characterization of trout stocks can be attained. One 
objective identified in the Native Trout Project is to determine the relative 

?f.trout populations in Harney Basin to certain pathogens. In 
3- + -u6 . ^ a^e<-I studies to determine the possible existence and
distribution of Ceratomyxa shasta, a myxosporean parasite that can cause hiqh 
mortality in non-resistant stocks of salmonid fish (Zinn et al. 1977).

Juvenile rainbow trout known to be susceptible to infection by C. shasta were
||!|| B p ™ «  ^lve ca9es on 24 May and held for exposure at Sod House Dam and 
in^Malheur Lake near the mouth of the Blitzen River. On 10 June, after 
sufficient time for probable infection by the parasite, half the number of 
each group of exposed fish were transferred to Corvallis for further rearing.. 
The remaining half of each group remained in live cages for additional 
exposure time.

High water temperatures after 10 June caused the loss of fish from both groups 
held for extended exposure. Fish reared at Corvallis were monitored daily. 
Dead fish were removed and examined for the presence of C. shasta SDores bv 
the methods of Johnson et al. (1979). On 15 August, all fish that remained 
were sacrificed andsimilarly examined. No fish from either exposure site 
showed symptoms of infection by C,_ shasta. These results suggest that C. 
Shasta is not present in the lower Blitzen River and Malheur Lake, although 
further experiments are needed for confirmation.

DISCUSSION AND RECOMMENDATIONS
| jSjPgj

We expected to capture and tag a larger number of redband trout than we did.
During a similar time period in Spring 1987, 127 redband trout were captured 
in upstream traps located at Grain Camp and Page Springs dams (Bill Hosford,

The captures reported in this study (57) amount to 
45/4 of the total reported for 1987. Aquatic debris and fluctuations in stream 
flow frequently appeared to diminish the efficiency of the traps’ to capture 
adult trout. However, the traps were routinely restored to acceptable 
operating conditions and as such they should have captured any trout whose 
movement had been impeded. We have no explanation for the lack of adult trout 
captured^at Sod House Dam. The trap did capture carp; therefore one might 
expect^that if adult redband trout were present below the dam and if they 
desired to move upstream, they should have appeared in the trap. We recommend f
that upstream traps at Sod House, Grain Camp and Page Springs dams be operated

8



again in 1989 to verify past results.

The trap at Page Springs Dam accounted for only 9 (16%) of the adult 
trout captured. We suspect that passage problems may exist.1n .15 „1 »nSTt* 
low flows. Although the trap at Grain Camp captured the majority of adul 
trout, all mortalities observed during the study period occurred ^her®* ^our 
of the five dead fish were found wedged betweeh grates of the tJaP;. 
fish may have been wedged during high flows through the *raP* ^ 
hand, the results may indicate that construction of the trap permit 
unaccounted passage of small fish.

With allowance for one tagged fish found dead at Grain 1CamP / ^ ° J 1ih®cirees
redband trout tagged in 1988 were recaptured by /13%V Sere
favorably with 1987 figures where 16 of 119 tagged redband trout (13%) were
recaptured by anglers.

It appeared that the capture of carp in the. trap atSod;House Dam was nr 
associated with low water flow. If so, the facilities may allow passage of 
trout but prohibit passage of carp at high flow. under
experimentation remains to be done if carp passage is t0Jje t t
all stream conditions. It may be necessary to capture and ■tag ad^ J  trout 
upstream and release them below Sod House Dam to adequately test future
designs.

During April and the first half of May, water flow in the East Canal 
fluctuated greatly both within a 24-hr period and between days.^e *o snow 
melt and rainfall in the upper Blitzen River Basin. The juyfijile trapiWa 
unable to effectively capture fish under dose conditions. At J w  ngljj. the 
trap was dry since no water covered the inclined screen. At high ul* 1 *
would flood the screen or separate the flexible hose from the holding box. 
a result, we can conclude little regarding downstream movement of juvenile 
redband trout in the lower Blitzen River. Istallation °£. ™ ^ ® d
structures that will sample all the water diverted into the east*"d 
canals is in progress. We recommend that those structures be utilized to 
monitor downstream movement of juvenile fish in 1989. We also suggest a 
meeting with Malhuer National Wildlife Refuge staff to discuss plans fo 
studies in 1989.
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Introduction

In an effort to improve Klamath hydroelectric project operations it becameapparent to both Pacific Power and Light (PPSL) and 
Oregon Department of Fish and Wildlife (ODFW) biologists tha 
information was lacking on rainbow trout (Oncorhynchus BYPASS 
formerly known as Salmo gairdnepp migration patterns aro^ ^  PP&L's Klamath projects. A Native Trout Project was proposed by 
ODFW to answer some of the questions yarding K l ^ t h  rainbows. 
Pacific joined forces with ODFW with the belief that the Native 
Trout Project was the most efficient means of accomplishing the 
task of identifying trout useage around the Klamath projects.

The introduction and problem approach for the Klamath River Native Trout Project proposal outlines five objectives for 
achieving and maintaining optimum populations and production of 
trout in Oregon (Buchanon and Hemmihgsen 1987). From fiveobjectives, ODFW researchers identified three goals to address 
the principal management needs that are stated or implied. Goal 
number one, which is funded by the PP&L, calls for evaluating the present status and effectiveness of trout management programs and 
activities. An important component of the first goal is the 
trapping and marking of migrating trout and is the subject of
this report.

Methods
Fyke traps constructed of extruded steel were placed in 

the fish ladders of J. C> Boyle, Keno and Link dams on the 
mainstem Klamath and Link Rivers. The traps were nearthe middle or upper segments of the fish ladder facilities an 
were maintained by PP&L and operated by ODFW personnel. began in February and continued through December 1988. The traps w!?! operated on a twenty-four, hour basis, Monday through Friday, 
for the peak run times and three days a week at other times.Upon- checking the traps, water temperature and pH were collected. 
Rainbow trout were captured, anesthetised, and tagged with 
numbered Floy anchor tag. Fork lengths (mm) were taken and 
general condition of the fish was observed and recorded.

In addition to trapping, incidental fish salvage ..operations associated with the hydro projects provided further 
information on fish stock status and allowed for additional 
tagged individuals. On several occasions, electrofishing was 
employed to check for presence of fish m  the approach poolsi 
below the ladders. Tags were placed in these fish as well and
biological information was recorded. iaa^A Pearson product-moment correlation procedure (SAS 1»®5) 
was performed on the temperature, pH and fish capture data to 
determine if a correlation exists between timing of fis 
migration and physical conditions in the rivers. c°mPf^f°gS ade were also made between the current data and previous studies ma



on the Klamath by Beak Consultants (1986) and Hanel and Gerlach 
(1964).

Results
T.ink River Dam

The trap at Link River dam was fished for a total ,3 970 5 hours from February through December. During that period 
tklletrcS! Snd six non-gSe fish were captured resulting in^ 
0.0008 trout/hour and 0.003 total fish/hour for 1988. The tnree 
trout captured averaged 607 mm and were trapped during the 
warmest period of the temperature cycle in June (Figure 1). 
of these trout were tagged and returned to the river ab°v Tink River Dam. River temperatures ranged from 39 to 78 F 
while pH (Figure 2) ranged from 7.6.to 8.8 with the highes 
reading occurring during the peak temperature and primary
Pr°dElectrofishingdchecks9below the ladder and in the river 
channel below the dam produced only a few non-game fish and no 
trout. However, two salvage operations in the Eastside canal and 
penstock overflow during the spring and summer produced 35 rainbow trout all of which were tagged and returned to either the 
rivsr below or the lake above the dam.

Keno Dam
Fish passage at the Keno trap varied throughout the year 

and peaked during the fall migration period total
dropped below 65' F (Figure 3) . The trap wasT . £ ? £ £  £ateof 3 '718.5 hours for the same time period as Link although rate 
It capture Sas considerably higher. A total of 2,216 fish were 
captured including 95 rainbow trout, 3 Lost River_suckers 
(Deltistes luxatus) and 1 largemouth bass (Micr2pt|rME 
salmoides) . Rainbows captured averaged 235 mm in ^iv^abSve the of those captured were tagged and returned to the riv f
dam. The remaining numbers of fish captured consisted y
tui chubs (Gila bicolor) and fathead minnows (Pimephaly nromelas) The capture rate for rainbow and total fish at Keno trap^as 0.03/hour^and 0.6/hour, respectively with.no recaptures 
renorted Temperature ranged from 38* to 77 F (Figure 3) a P 
fell within the same range as Link River (Figure 2) however, pea 
pH occurred earlier in the summer.

J . C. Bovle Dam
Trap efficiency at Boyle ladder was not as high as Keno 

but the number of rainbow captured was greatest for all tn traps. The Boyle trap was fished for 4,044 hours resulting in 
capture of 374 fish including 256 rainbows (206 tags) and 118 
non-game fishes. This represents capture rates of 0.06
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Figure 1. Temperature and fish capture data for the Link River ladder during 1988.



Link Ladder pH Readings
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Keno Ladder pH Readings

Figure 2. pH record for Link and Keno ladders during 1988.
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trout/hour and 0.09 total fish/hour. Average length of rainbows 
captured in the Boyle trap was 185 mm. As with the Keno 
migration, trout upstream migration peaked in October after 
summer temperatures began to drop (Figure 4). One trout was 
regaptured on November 11th in the Keno reach by an angler. The 
trout was tagged at the Boyle laddet on October 11, 1988. Beak 
also reported recapture of four trout which had been marked by 
their personnel in the Boyle reach during a concurrent study for 
the Salt Caves Hydroelectric Project (Beak, personnal 
communication). Temperatures at Boyle ranged from 37* to 78* F 
peaking in June (Figure 4) and pH ranged 7.6 to 8.7 also peaking 
in June (Figure 5).

A number of other trout were captured in the Boyle ladder, 
below the ladder and in the Boyle canal during 1988 using 
electrofishing gear. During those operations, 99 trout (67 tags) 
were collected and released into the river below the ladder.

General
For comparative purposes, data from Beak consultants 

(ibid.) (March to May, 1982) and Hanel and Gerlach (ibid.) 
(February to December period, 1959-62) were examined. Raw data 
from Beak showed peak migration at Boyle in the April to May 
period although no data was collected in the fall. Temperatures 
during that period ranged from 37.4* to 62.6* F and trout 
averaged 208 mm in length. Hanel and Gerlach reported peak 
migration occurring in March to April and temperatures for the 
trapping period (Feb. - Dec.) ranging from 36* to 78* F. Lengths 
for fish captured by Hanel and Gerlach were not reported.

Statistical analysis of the 1988 trapping data indicated a 
weak positive correlation between temperature and fish migration 
(Pearson coeff. =0.089, p> 0.03). Fish migration and pH were 
negatively correlated (coeff. = -0.40176, p> 0.0001) indicating 
that as pH increased fish migration decreased. However, since pH 
and temperature are correlated (coeff. *» 0.154, p> 0.01) one 
would expect the fish/pH interaction to be an artifact of 
temperature. A similar analysis of data from Hanel and Gerlach 
indicated no correlation between temperature and fish migration 
(coeff. ** -0.0644, p> 0.5465). pH data was not taken during 
their study.

Discussion
In their report, Hanel and Gerlach speculated that fish 

migration at Boyle wa's governed by temperatures in the 40* to 68* 
F range with no movement occurring in water above 68* or below 
40* F. This is intuitively apparent when graphed (Figure 6) 
however, no statistical correlation exists between temperature 
and migration suggesting that other factors influenced Klamath 
rainbow trout movement. A correlation does exist between 
migration and temperature for the 1988 data indicating that as 
temperature increases, migration increases. This relationship is 
relatively weak however and should not be taken literally. In
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Boyle Ladder pH Readings

Figure 5 pH record for the Boyle ladder during 1988
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fact, the opposite relationship appears to exist according to the 
graphs. As with data collected by Hanel and Gerlach, other 
factors not considered here probably influence timing and 
intensity of fish migration.

ft
Trout captured at Boyle in the Beak studies were, on the 

average, larger than those of the 1988 study. The meaning of 
this point is not intuitively obvious nor conclusive but the data 
suggests that fishing pressures, among other possibilities, in 
the Boyle reach may have reduced the numbers of older age class 
trout. An in-depth scale analysis would shed some light on this
question. .As a side note, the number of fish captured and intensity 
of the spring migration was much greater in 1959-62. This may 
also reflects possible effects of fishing pressure on the population of trout below the Boyle powerhouse. If, however, the 
fishing pressure is as intense as stated, more tag recoveries 
should have been experienced during the 1988 season especially 
considering the number of tags that were_introduced^from both 
ODFW and Beak personnel. Two possibilities exist with that 
scenario. One, a majority of tags were not returned by anglers 
or two, mortality was high for tagged individuals. > An increase 
in creel censusing activities in the Boyle reach might answer 
these questions in part.The destination of trout migrating over Boyle Dam has not 
been determined. Trout tagged at thè Boyle ladder and released 
above the dam were not sampled at Spencer creek nor were the 
Boyle trout nearly as large as the spawners observed in the 
creek. It is speculated that fish migrating from the Boyle reach 
spend a year or more in the reservoir prior to migrating up Spencer Creek above Boyle Dam to spawn. Placement of a trap in 
the creek has been proposed to determine the movements of 
spawning trout within the creek and the fate of their progeny.

Another notable point in the 1988 trapping season was the 
lack of migrating trout at Link River ladder. Despite many ̂ large 
individuals being captured and tagged during salvage operations, 
only three individuals passed the Link ladder. Electrofishing 
surveys indicated that no trout were present below the ladder as 
well. The presence of the remnant 'Klamath Falls' below the 
project may be the cause for reduced numbers of upstream migrants 
as passage seems improbable at certain times of the year. Just 
as probable is the possiblilty that fish don't migrate from Lake 
Ewana to Upper Klamath Lake. Improvement of passage conditions 
at the falls and more intense sampling of Link River below the 
falls may answer these questions.
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Genetic Differences in the Life Histories of Rainbow Trout 

(Oncorhynchus mykiss) East of the Cascade Mountains
i

by
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ABSTRACT

Significant differences in the mean and variance of hatching times 

between the progeny of experimental strains of rainbow trout collected 

from contrasting environments within the Upper Klamath Lake Basin are 

evidence of paternal differences in the genetic control of hatching time 

and suggest that differences may also exist for other quantitative

traits.



Introduction

Although knowledge of the relationship of geographical variation in 

behavior to patterns of morphological and biochemical variation is 

critically important for genetic conservation and management of native 

fishes, it remains unknown. Biochemical and morphological data are 

useful for identifying genetically discrete groups for management 

(Allendorf et al. 1987) and examining evolutionary relationships (Buth 

1984) and have been collected for many'groups (e.g., Allendorf 1975, 

Milner et al. 1980, Parkinson 1984» Schreck et al. 1986, Berg 1987). 

However, the genetic bases and evolutionary patterns of complex 

ecological and physiological behaviors (i.e. life history traits) among 

these groups have been only poorly documented (references in Ricker 

1972, Tave 1986). Such variation, if it is genetic, will be conserved 

if a ii genetically discrete groups can be identified and each is 

protected as a separate unit. Without knowledge of the relationship 

between genetic variation in life history traits and other taxonomic 

characters, possible genetic differences in ecological or physiological 

behavior may be lost by the management of otherwise similar groups as 

single units.

The purpose of this research is to determine (1) whether 

genetically different life history patterns exist among populations of 

rainbow trout (Oncorhynchus mykiss) within and between basins and (2) 

whether biochemical or morphological differences can be used to indicate 

differences in life history patterns. During the first year of this 

study, the groups to be studied were identified, rainbow trout were



collected for analysis of biochemical variation, and inheritance studies 

of behavioral variation were begun.
*

ACTIVITIES

Study Areas , •
r

Rainbow trout in the Upper Klamath Lake and Harney basins provide 

an excellent opportunity for study. The patterns of genetic-differences 

among rainbow trout of these basins have not been documented. In the 

absence of gene flow, genetic drift and’natural selection may have 

resulted.in to genetic differentiation for biochemical and life history 

traits. No known hydrological connection has existed between the 

drainages since the Pleistocene, although both drainages show faunal 

relationships to the Columbia River (Minkley et al. 1986). Both basins 

have similarly diverse semi-arid habitats, including large, shallow 

lakes, major rivers, and spring-fed creeks, that are subject to large 

daily and seasonal fluctuations in water level, temperature, dissolved 

oxygen, and alkalinity.

Rainbow trout from two different environments within the Upper Klamath 

Basin - Spring Creek and Deming Creek - were the subject of this year's 

activities. Spring Creek flows from an elevation of 1270 m for 3.5 km 

with an average width of 50 m and slope of 1.4% over the ancient lakebed 

of Upper Klamath Lake. Almost entirely fed by springs, which maintain 

constant flow and temperature, Spring Creek enters the Williamson River 

8 km above the confluence of the Sprague River and 26 km above Upper 

Klamath Lake. Mature rainbow trout enter the stream from October to 

May, where they can be observed spawning, but otherwise do not reside in



the stream. Gravel beds are re-used for constructing redds. At an 

unknown age, juveniles also emigrate.
*

Deming Creek flows from an elevation of 2170 m on the southwestern 

slope of Gearhart Mountain to join the South Fork of the Spraque River 

14-0 rkm above its confluence with the Williamson River. It is 23 km long 

with an average width of less tha 4 m. Most of the lower 16 km of 

Deming Creek have been trenched or diverted and are uninhabitable for 

rainbow trout. In the upper 7 km near the Gearhart Wilderness Area, 

where the gradient increases from 1 .2% to nearly 10%, the stream is more 

pristine and inhabited by populations of rainbow trout and bull trout 

(Salvelinus confluentus). Rainbow trout spawn during a short period in 

late April, when some mature fish also reenter the stream through 

irrigation ditches from a small irrigation pond. Although non-native 

hatchery rainbow trout have been released in Spring Creek, I could found 

no evidence of introductions of rainbow trout in Deming Creek. 

Biochemical and Morphological Analyses

In the Upper Klamath River basin, samples of rainbow trout from 

Pothole, Brownsworth, Whitworth, Leonard, Coyote, Buckboard, Long, 

Deming, and Spring creeks were collected for taxonomic analysis.

Rainbow trout were also collected from Cottonwood, Dinner, and Black 

Canyon creeks and the Little Blitzen River in the Harney basin. 

Inheritance Studies

To produce the progeny that will tested for genetic differences in 

behavior, nine female rainbow trout from Spring Creek were mated to nine 

males from Spring Creek and nine males from Deming Creek on 29 April 

1988, using all possible 162 combination. Mature rainbow trout from



Spring Creek had been collected by seining on 20 and 28 April and 

held at the Klamath Hatchery, until mature males from Deming Creek could 

be collected by electrofishing on 28 and 29 April. Sperm from each 

Deming Creek male were collected at Deming Creek on 29 April, stored at 

4..5C in* separate containers over ice and transported to the Klamath 

Hatchery. Sperm were immediately collected and stored in a similar 

manner from Spring Creek males, while eggs from each .Spring Creek female 

were collected and divided into 18 equal portions. Families were 

created by adding equal amounts of sperm from a different male to each 

portion. Eggs in each family were transfered to 51 mm incubation cells 

(McIntyre and Blanc 1973) and randomly ordered in a trough for 

incubation at 6.7C at the Klamath Hatchery. On U June, after dead and 

unfertilized eggs had been removed, the remaining eggs in each cell were 

covered with moist cheese cloth and the cells were randomly ordered in 

cool styrofoam boxes over ice and transfered to the aquaculture 

facilities at Oregon State University. Here, the cells were randomly 

ordered in drip incubation trays at 10C. With the onset of hatching on 

7 June, the number of hatched eggs in each family were counted at 

approximately eight hour intervals until all were hatched. We tested 

for.equality means and variances, using the separate variance t-test and 

Levene W-test, respectively, that were available in BMDP Statistical 

Software package (Anonymous, 1985).

RESULTS AND DISCUSSION

Significant differences in the mean (P = 0.00) and variance



(P = 0.00) of hatching times between the progeny of Spring Creek x 

Spring Creek and Spring Creek.x Deming Creek matings are evidence of 

paternal differences in the genetic control of hatching time (Fig. 1). 

Although genetic differences in hatching time between groups of rainbow 

trouj have not previously been demonstrated, they should be expected. 

McIntyre and Blance (1973) noted significant additive variation for eggs 

of rainbow trout incubated in troughs. Additive genetic variation in 

rainbow trout hatching in the wild could be altered by natural selection 

in different environments or the stochastic effects of small population 

size. Our results suggest that differences between rainbow trout from 

the two locations may also exist for other quantitative traits.

Hatching times of rainbow trout in Spring Creek and Deming Creek 

may also differ. However, such a conclusion is premature, without 

ecological evidence. Environmental differences between Spring Creek and 

Deming Creek may either increase or decrease the differences observed in 

the wild from those observed experimentally. Hatching times in the 

hybrid progeny of rainbow trout from these two populations may (1 ) be 

intermediate between later hatching fish in Spring Creek and earlier 

hatching fish in Deming Creek or (2) represent overdominance. Likewise, 

the action of different genes, which regulated hatching time under 

different environments (McIntyre and Blanc 1973), may determine 

phenotypic differences in the wild.
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