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I NTRODUCTI ON:

Many hatcheries, particularly those raising spring and sunmer
chinook yearlings, are supplied with groundwater from wells or
springs. Generally the snolts are released from rearing ponds
supplied with groundwater directly into a tributary of anbient
temperature surface water. O'ten the groundwater supply is
relatively constant in tenperature while the receiving water
displays significant tenperature variation. |t is speculated that
pre-rel ease exposure to the varying tenperature regine and the
chem cal characteristics of the anbient receiving water could
enhance  post-release  survival, possibly  through inproved
snol tification.

I n one experiment with yearling coho sal non (Hopley, et.al.,
1978) those exposed to anbient river water for 6 weeks prior to
rel ease survived at a significantly higher rate than those rel eased
at a conparable size and time wthout acclimation. |In an infornal
field application, emigration of chum sal mon from egg boxes was
stinmulated by a change from well water to surface water, even
though the tenperature of each supply was equal. In field
appl i cations sprin% chi nook yearlings have been stinulated to
mgratory behavior by addition of small amounts of anbient creek
water to the spring water-supplied rearing pond.

The potential for inproved survival of snolts exposed to
anbient river water before release has been shown experinentally
and, circunstantially, by field application. No definitive
research has been done for spring or summer chinook or steelhead.
Thi s proLect was designed to conduct acclimation experinents using
spring chinook yearlings to determne if the experinental treatmnent
Wwll result in increased survival

This report covers work conducted fromJune 1, 1992 to May 31,
1993. The reader is directed to the first, second and third annual
reports submtted for this project for information on work
preformed during proceeding years.

Proj ect Coal :

"TO determne if acclimation of spring chinook snolts in
anbi ent tenperature surface water prior to release will increase
survival (smolt-to-adult) conpared to snolts raised only in
constant tenperature spring water."
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This project is being conducted at the Klickitat State Sal mon
Hat chery near d enwood, \Washington. The hatchery is funded through
the Colunbia R ver Fisheries Devel opnent Program and is operated
by the Washington Department of Fisheries.

~To achieve this goal, conpletion of two najor objectives is
required:

(bjective 1) To provide rearing Donds and adequate Klickitat River
acclimation water at the Klickitat Hatchery site to conduct
the studv. This objective was conpleted in January of 1991.

Qobjective 2) To conpare the snolt-to-adult survival of spring
chinook raised in and released directly froma sroundwater
supply hatcherv to snolts released fromthe sane hatcherv
followng acclimation to anbient tenperature surface water for
a Deriod of tine before release. This objective is partially
conpl ete. Rel eases of uniquely marked (coded-wi re tagged)
experinental and control groups of fish over four consecutive
years are involved in the study (1991-1994). To date, two
years rel eases (1991-1992) are conplete. Recoveries of coded-
wire tagged fish fromall years will be used for anal ysis.
Recoveries of marked fish are expected beginning in 1992 and
continuing until 1997

DESCRI PTI ON OF PRQIECT AREA:

The project is being conducted at the Klickitat State Sal non
Hat chery near d enwood, Washington (Figure 1). The hatchery is
funded by the Federal governnent through the Col unbia R ver
Fi sheries Devel opnent Program adm nistered by the National Marine
Fi sheries Service (NWS), Award Nunber NA-88-ABH 00024. The
hatchery is operated by the Washi ngton Departnent of Fisheries
(\VIDF) . Research fish for the project are being provided from
normal production levels available on site. Research fish will be
identified through WDF annual production progranmmng activities

Research activities are being coordinated with other projects

i ncluding: 86-13-Augnented Fish Health Monitoring in Washi ngton;

89- 46- Eval uation of Fish Quality Indices. Engi neeri ng,

construction and research activities are being fully coordinated

with the NVFS Col unmbia River Fisheries Devel opnent Program and the

{aEbEF/KIiCkitat Production Project Experinental Design Wrk G oup
E :
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METHODS AND MATERI ALS:

Conp

_ onpl eti on of one objective (2) and continuation of three
obj ectives (3

i
,4,5) were to be achieved during 1992-1993:

OBJECTIVE 2: Secure adequate nunber of spring chinook juveniles.
OBJECTIVE 3: Application of coded-wire tags to juveniles.
OBJECTI VE 4. Recovery of Coded-Wre Tags.

OBJECTIVE 5. Data Analysis and Reports.

A nore detail ed discussion of each objective foll ows;

OBJECTI VE 2: Secure adequate nunber of spring chinook juveniles to
fulfill statistical requirements and smolt sanpling |evels
identified in the Snolt ality Assessnent Project. = Popul ate
experinental facilities as per study protocol

Task 2.1: Secure Brood.
Subtask 2.1.4: Secure 1992 brood.

Task 2.2: Prepare a detailed contingency plan to be inplenmented in
the event of an epizootic in one or nore of the experinental ponds.
I f possible advise COIR prior to treatnment or disposition of fish

or wWithin 24 hours. Details for handling events of this nature

will be as per prudent fish culture practices, established
departnental quidelines and/or policies

CBJECTIVE 3: Application of coded-wire tags to juveniles.

Task 3.1: Apply Coded-Wre Tags to Juveniles.

Subtask 3.1.3: Al fish fromeach pond will be wire-tagged with a
uni que tag code (1991 brood).

Task 3.2: Enuneration of Tagged Fish. _ _
Subtask 3.2.3: During the tagging process, all tagged fish will be
enumerated so a precise nunber of fish per tag code wll be
avail able (1991 brood).

Task 3.3: Adipose Fin Check. o _ _ _
Subtask 3.3.3: Fish with naturally m ssing adi pose fins will be
counted during the tagging process (1991 brood).

Task 3.4: Tag | oss Assessnent.

Subtask 3.4.3: After a mininumof 30 days, a random sanple of 2,000
fish will be exam ned to assess |ong-term coded-wire tag | oss and
adi pose mark quality (1991 brood).




SP. CH NOOK ACCLI VATI ON STUDY
4TH ANNUAL PROGRESS REPORT
JUNE 1992- MAY 1993

Al 79- 89BP00467

PRQIECT NO. 89-30

OBJECTI VE 4: Recovery of Coded-Wre Tags.
Task 4.1: Recovery of coded-wire tags at the hatchery rack

Subtask 4.1.2: Snouts will be recovered fromall adi pose fin-
clipped fish returning to the hatchery and their wire tags renoved
and recorded. Data will be reported in the follow ng quarterly
report.

OBJECTIVE 5: Data Analysis and Reports.

Task 5.1: Quarterly and Yearly Progress Reports.

Subtask 5.1.3: Quarterly and yearly 1992. _
End of each quarter. Draft annual report due 3/31/93. Fi nal
annual report due 5/31/93.

RESULTS AND DI SCUSSI ON:
1991 BROOD RELEASE:

The third year's test and control groups (1991 brood) were
rel eased on April 30, 1993. Al study parameters are intact. The
six week test group began receiving river water on March 19.  The
three week test groups began recelving river water on April 9,
1993. Detailed release information is contain in Appendi x A
VWater tenperature profiles for the treatnment groups are contained
in Appendix B. Gl ATP-ase levels and a saltwater rearing test
are being conducted by Aldo Pal msano (USFWS) at the Marrowstone
| ab (see Appendix C for summary study protocol). The results of
the 1989 brood sanples showed a significant difference in gill ATP-
ase levels for the 6 week acclimtion group when conpared to either
the control or the 3 week test group. However, there were no
significant differences between the 1990 brood groups.

Bacterial Kidney D sease screening was conducted on all
groups. Sixtg fish from each group were sacrificed and ki dney
smears wll be exam ned usin? florescent antibody technique
anal ysis (FAT). The sanples will also be analyzed using ELISA
This conparison will allow testing of differences between the
techni ques as well as continuing the base Iine data collectjon of
BKD I evels for inclusion in the final data analysis. Results of
the Bacterial Kidney disease sanpling of the 1990 brood (rel eased

May 1992) was conﬁlete and is presented in Appendix D, OBJECTIVE 3
Task 3.5 (new Task).
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Addi tional work conpleted this year included:

1) Andy Appl eby (project |eader) nade a presentation at the BPA
annual projects review neeting in Portland, OR

2) Contract nodification 006 was submtted during the year. This
was for the addition of O&M funds for FY94.

3) Contract nodification 005 mas_aEproved_during this year. This
will allow the addition of Klickitat River water to the adult
hol ding pond and fish |adder

4) Random zation of the 12 study ponds (1991 brood) in to various
treatment and control groups and nonitoring fish growh
occurred during this year

OBJECTIVE 2: Secure adequate number of spring chinook juveniles to
fulfill —statistical requirements and smolt sampling |evels
identified in the Snolt Quality Assessnent Project. Popul at e
experinental facilities as per study protocol

Task 2.1: Secure brood
Subtask 2.1.4: Secure 1992 brood.

Adult arrivals began May 12, 1992 and ended Septenber 17,
1992. About 1,115, 000 eggs were taken from 309 fenal e spring
chi nook ﬁKIickitat stock) returning to the Klickitat hatchery.
Total adult return of this stock was 329 males and 325 females. On
Decenber 6, 1992 ponding of these fry began. Size at ponding was
1,161 fish per pound. The growth of these fish is being nonitored
to avoid producing snolts too large for the carrying capacity of
the acclimation raceways, a release size of 8-9 fish/pound is
targeted. The hatchery crew took |ength sanﬂles every two weeks
during early rearing and nonthly as fish reach a larger size.

OBJECTIVE 3: Application of coded-wire tags to juveniles.

Task 3.1: Apply Coded-Wre Tags to Juveniles. _
Subtask 3.1.3 Al fish fromeach pond wll be wire-tagged with a

uni que tag code (1991 brood). Taggi ng was conducted between
6/23/92 and 7/2/92. Fish were healthy at the tinme of tagging and
appeared to handle well. No unusual difficulties were noted. Size

at tagging was 55 fish per pound.
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Task 3.2: Enumeration of Tagged Fish.

Subt ask 3. 2. 3: During the tagging process, all tagged fish wll
be enunerated so a precise nunber of fish per tag code will be
avalflzlillale (1991 brood). Nunmber of fish tagged into each pond are
as follows:

1991 Brood Klickitat Spring Chinook

POND TAGCCDE NUMBER TREATMENT
1A 634546 20, 921 Control
2A 634507 21,088 Cont r ol
3A 634506 20, 867 Cont rol
4A 634505 20, 344 Cont r ol
5A 634504 21, 227 3 week acc.
6A 634503 20, 641 3 week acc.
TA 634502 21,121 3 week acc.
8A 634406 20, 976 3 week acc.
9A 634405 20, 443 6 week acc.
10A 634403 20, 438 6 week acc.
11A 634363 20, 125 6 week acc.
12A 634362 20, 822 6 week acc.

Task 3.3: Adi pose Fin Check.

Subt ask 3. 3. 3: Fish wth naturally m ssing adipose fins wll be
counted during the tagging process (1991 brood). Nunber of fish
with naturally mssing adipose fins are as follows:

POND NUMBER OF FI SH

1A
2A
3A
4A
5A
6A
A
8A
9A
10A
11A
12A

P WOOOOOMNMNDEEFRPNONNDEFO
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Task 3.4: Tag |oss Assessnent.

Subt ask 3. 4. 3: After a mninum of 30 days, a random sanple of
2,000 fish will be examned to assess |ong-term coded-wire tag | oss
and adi pose mark quality (1991 brood).

POND | NI TI AL TAG LGSS (% | NTERVEDI ATE TAG LGSS (%
1A 0.7 3.14
2A 0.3 1.94
3A 0.5 1.89
4A 0.7 3.37
5A 1.3 2.17
6A 0.0 1.57
7A 0.5 1.76
8A 0.4 3.04
9A 0.0 0.89
10A 0.7 1.38
11A 0.0 4.69
12A 0.4 1.62

OBJECTI VE 4: Recover¥ of Coded-Wre Tags

Task 4.1: Recovery of coded-wire tags at the hatchery rack
Sub-task 4.1.1: Snouts will be recovered fromall adipose fin-
clipped fish returning to the hatchery and their wire tags renoved
and recorded. Forty five "mni-jacks" or two year old fish from
the 1990 brood and 16 "nmaxi-jacks" from the 1989 brood were
recovered during the 1992 spawning operations. The results (which
were originally reported in the 2nd quarterly report) are presented
bel ow.  Fishery recoveries are not yet available

1989 Brood:
Rack Recoveries G ou
Tascode Pond Group 1991 _1992 Tot al Tot a
635602 al 6wk . 4 0 4
635604 a2 oWk 1 1 2
635607 a3 e 2 1 3
635608 ad e 4 2 6 15
635611 ab 3WK. 3 2 5
635601 a6 3ukK. 0 2 2
635562 a7 3vK. 3 1 4
635561 a8 3wK. 2 5 7 18
635559 a9 cont. 1 0 1
635556 alo cont. 2 1 3
635555 al | cont . 2 2 4
635552 al 2 cont. 3 4 7 15
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Recovery information continued:

1990 Brood:

Rack Recoveries G ou
Tascode Pond G oup 1992 Tot al Tota
635922 al cont . 7 7
634312 a2 cont. 3 3
635925 a3 cont . 2 2
634313 a4 cont. 2 2 14
635926 a5 e 9 9
634314 ab e 13 13
635928 a7 e 11 11
634315 a8 e 10 10 43
635931 a9 3WK. 5 5
635932 alo 3WK. 9 9
635935 al | 3wk, 10 10
635937 al 2 3WK. 9 9 33

OBJECTIVE 5: Data Analysis and Reports

Task 5.1: Quarterly and Yearly Progress Reports.

Subtask 5.1.3: Quarterly and yearly 1992

At the end of each quarter. Draft annual due 3/31/93, final annual

due 5/31/93. Three quarterly reports have been submtted during
this year. Reports were submtted 8/31/92; 11/30/92; and 2/29/93.

A draft and final annual report will be submtted at the required
time (3/31/93 and 5/31/93) and will substitute for the fourth
quarterly report.

WORK SCHEDULE AND PRODUCTS: OBJECTIVES 2, 3, 4 and 5

SUBTASK PRODUCT STATUS
Subtask 2.1.4 Secure 1992 brood Conpl et e
Subtask 3.1.3 Tag 1991 brood Conpl et e

Subt ask 3.2.3 Enumerate 1991 brood Conpl et e

Subt ask 3.3.3 Adi pose Fin Check Conpl et e

Subt ask 3.4.3 Tag Loss Assessnent Conpl et e
Subtask 4.1.1 Recovery CW at rack Conpl et e
Subtask 5.1.3 Anal ysis and Reports 5/31/93

Wth the conpletion of subtask 2.1.4, (secure 1992 brood)

Objective 2 is now conplete
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COSTS;

Funds totalling $66,833.00 were approved for FY93 O&M A
request for FY94 O8&M funds totalling $58,925.00 ($68,925-$10, 000
carry over) was made during this reporting tine.

Contract nodification (005 was applied for and approved

durin this reporting tine. Aioproxi mately $5,890.00 was
transferred from FY93 sal aries/trave fBl ol O%I st) to be used for
a

additional piping. This piping wll low the addition of river
water to the adult holding pond and fish |adder. It is expected
]E_hihs will increase the adult trapping efficiency of acclinated
i sh.

PERSONNEL :

~ The follow ng personnel have been involved in this project
during the reporting period.

NAVE POSI TI ON TI MVE
\ Andr ew Apﬁl eby Fi sheries Biologist 3 58 days
Patty M chak Fi sheries Biologist 3 1 day
* Bob Rogers Fi sheries Biologist 2 1 day

*= involved in kidney sanpling for FAT and ELI SA anal ysi s.

LI TERATURE CI TED

Hopley, C., P.R Seidel, H G Senn, and R-C Hager. 1978.
Results of 1970 and 1972 brood Col unbia River Coho studies.
Prog. Rept. 46. Washington State Departnment of Fisheries.
pp. 18- 25.
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RELEASE INFORMATION FOR 1991 BROOD SPRING CHINOOK
ACCLIMATION STUDY
RELEASED FROM KLICKITAT HATCHERY APRIL 30,19993

STUDY DATE SIZE SIZE CCV. TAGS AD UNTAGGED TOTAL

POND TAGCODE GROUP REL. (MM) (F/LB) LENGTH REL. ONLY REL. REL.
T owsis  comol  4m0ws 165 83 104 1sse9 et o 1e0

2A 634507 control 4/30/93 168 7.6 10.6 19418 482 0 19900
3A 634506 control 4/30/93 162 8.7 10.6 19128 472 0 19600
4A 634505 control 4/30/93 168 7.8 11.8 18418 682 0 19100
5A 634504 3wk 4/30/93 166 8.1 10.6 19361 539 0 19900
6A 634503 3wk 4/30/93 166 8.1 10.9 19588 312 0 19900
7A 634502 3wk 4/30/93 165 8.4 10 19549 551 0 20100
8A 634406 3wk 4/30/93 167 8.1 10.3 19062 638 0 19700
9A 634405 6wk 4130193 166 8 113 18861 239 0 19100
10A 634403 6wk 4130193 169 7.6 9.9 18836 264 0 19100
11A 634363 6wk 4/30/93 164 8.2 114 17834 966 0 18800
12A 634362 6wk 4130193 164 8.3 112 19184 316 0 19500

BASED ON 100 FISH PER POND SAMPLED AT RELEASE.
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WATER TEMPERATURES FOR KLICKITAT
FOR 1991 BROOD SPRING CHINOOK

DEGREES (F)
54

52

50 '

48 )

' iR BB EER B

44 | | o

42 % .

3 I58 BN EEE B i =
NN N§ R 5N |

36 L i L .1 - .. .1 1.

2/1/93 2/15/93 3/1/93 3/19/93 4/9/93 4/15/93 5/1/93
DATE

Bl coNTROL .16 WEEK | |3 WEEK

AVERAGE OF MAXIMUM AND MININUM
Ponds al-a4 cont. Ponds ab5-a8 3wk.,
Ponds a9-al2 6wk.
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Research,  proposal

Prcecocol: Di ngel |l - Johnson Syl t Qalityi t yProj ect 1993.

(D93 \'er. 1/29/93; rev 3/4, 3/12 ANP)

Titlee standar d seawater rearing to evaluate the ef fects
of hatchery rearing practices on salmon smolts

Sponsor U.S. Fish and wildlife Service
Reverted Dingel | -Johnson Funding

Test ing Facili tly: _
Nat i onal Fishery Research Center - Seattle (NFRS)
Marrowst one Field Station (MS
Nordl and, WA 98358
Al do N. Pal msano, Project Leader
(206) 379-9103

Si gned:
Dat e:
Proposed Starting Date: April, 1993 (estinated).
Conpl etion of Experiments: Cctober, 1993 (estinated).

Test System Justification: . .

The “test system includes groups of Sﬁl’_l ng chinook sal non
(Oncor hynchus tshawytscha) frpmthe Klickitat Hatchery.
Juvenile salnmon were switched from well water to river water
for O (controls), 3 or 6 wks before release from the hatchery
to stinuate smolting. Each fish has been coded-w re tagged
to identify raceway of origin, and tags will be recovered in
returning adults to estimate survival to maturity. Fish have
been monitored for bacterial kidney disease (BKD) by an ELISA
technique. | wll sanple 50 fish from each of the four
replicates of each treatment and control group (12 groups.
total) and use them to determne total percent nortality in
seawat er, causes of nortality, and gromh. | will evaluate
the osmoregul atory capability of the fish before and after
seawater entry by measuring plasma electrolytes and gill
Na+/ K+ ATPase activities on subsanples fromeach group, and |
wll analyze their livers to estimate their physiol ogical
energy stores. T will determne if correlations exist
bet ween t he parameters monitored and adul t-returns when they

become avail abl e.
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bACTE RIAL KHV:I Y DISEASE SCHE f NING BESUL TS,
FLICKITAT HA T CHE RY 1930 BROOD SPRING CHINOOK.

PERCENT LFVEL OF INCIDENCE AVERAGE PERCENT BY ST UDY GROUP

fOND STUDY BULOW BELOW

NUMBER GROUP DECT. LOW MOD. HIGH DECT. LOW MOD. HIGH
Al CONTRM 71 64 3 26.6 0 235 41.1 222 134
A2 CONTROL 20 46.7 20 13.4

a3 CONTROL 26.7 40 26.7 6.7

A6 CONTROL 40 13.3 13.3 33.4

rS €K 20 46.7 26.7 6.7 21.4 53.2 11.9 136
A £V 30 40 6.7 33.4

A7 (SR 14.3 57.1 14.3 14.3

£3 K 31.3 8.8 0 0

A3 3K 188 50 25 G.3 30.0 435 16 3 10.3
A1Q 20K 429 50 7.1 0

ALl 4K 23.1 38.5 154 23.1

A12 3K 35.3 35.3 17.6 11.6

FESULTS BASE D ON 15 TISH PER POND SAMPLES TAKLN ON DAY OF RELEASE.
ALALY LIS CONDUTTED USING FLISA.

CRITE RIA FCRGISCRIMINATION BETWEEN L EVELS OF INCIDENCE

FELOW CCCTATABLE less than 0.1 O.D. VALUE
LOW 0.1---0.199 0.D. VALUE
MODERATE 0.2--- 0.449 O.D. VALUE

HIGH 0.45 OR HIGHER O.D. VALUE



