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ABSTRACT

The fifth year (May 1, 1991-April 30, 1992) of steel head production at Mgic
Vall ey Hatchery was conpleted with 1,127,928 "A' strain (Oxbow Stock) steel head
eggs received, and 1,001,900 snmolts stocked in the Little Sal non ver.
rreceived 91,317 "B' strain eg?(s East Fork Salnmon R ver stock) and returned
84,000 snolts to the East For lmon River. In addition, 1,207,699 eggs
(Dworshak and d earwater stock) were received, and we stocked 956,400 snolts In
the East Fork Salmon Rver. One lot of 119, 752 “A” strain eggs (Pahsi nmer oi
stock) were received, and 117,300 snmolts were stocked in raceways at Sawt oot h
Hat chery for an acclimation study prior to release into the Sal non R ver.

~Atotal of 2,160,400 "A" and "B" strain steel head snolts were stocked,
wei ghing 513,000 pounds, and were fed 624,573 pounds of feed for a
conversion of 1.58

Aut hor s:
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Hat chery Superintendent 111
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Hat chery Superintendent |1
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| NTRODUCTI ON

- Magic Valley Hatchery conpleted its fifth year of production of “A” and “B”
strain steel head production. The hatchery is part of the Lower Shake R ver F sh and
Wl dlife Conpensation Plan (LSRCP), conpensating for |osses of steel head caused
by the lower Snake R ver dans. The hatchery was constructed by the Corps  of

ineers, is admnistered and funded by the US Fi sh and WIldlife Service
( ), and operated by the |daho Departrment of Fish and Gane (1 DFG) .

_ The hatchery is located in Twn Falls County seven mles northwest of Filer
in the Snake Rver Canyon. The hatchery's 125 cfs of 59°F water is piped from
Oystal Springs, which is located the north shore of the Snake R ver, across
to the hatchery site.

Al snmolts were transported by truck to the Salnon Rver and tributaries.
The brood sources were Dworshak “B” stock, East Fork Salnmon R ver "B' stock,
Oxbow (Snake River) “A” stock, and Pahsimeroi “A” stock. There were not any
di sease probl ens encountered during the brood year.

OBJECTI VES

1. To hatch and rear 2 mllion "A" and "B" strain steel head snolts for
stocking in the Salnon Rver and its tributaries to achieve the mtigation
goal of returning 11,660 adult steel head back to |Idaho waters.

2. Provide snolts and, consequently, return adults that could be used for
harvest, suppl enmentation, reintroduction, and natural production.

3. Mark hatchery snolts prior to release to avoid mxed stock harvest and to
maxi m ze harvest and natural producti on managenent options.

FACI LI TI ES

The hatchery buil ding houses the incubationand early rearing roomwth 40,
12-gal l on upwel I'ing incubators capable of handling and hatching 50,000 to 75, 000
e¥e eggs each. There are 20 concrete tanks (4 ft x 3 ft x 40 tt, 418 cubic feet
of rearing space) with a capacity of 115,000 to 125,000 steel head from sw muP
to 200 per gound. The early rearing roomal so houses 2 fiberglass troughs (2 f
x 1 ft x 12 ft) and 60 autonatic fry feeders. The building also contains an
office, laboratory, wet laboratory, ~shop, dormtory, enclosed storage room
covered vehicle storage area, feed storage room wal k-in freezer, and mechani cal
roomfor water punps, water chiller, and donestic water supply system

There are 32 outdoor rearing raceways (10 ft x 3 ft x 200 ft, 6,153 cubic
feet of rearing space) wth a capacity of 60,000 to 70,000 steelhead each to
smolt size. The outdoor rearing raceways are spanned by a noveabl e bridge
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equi pped wth 16 autonatic Neilson fish feeders. There are two 30, 000- pound bul k
feed bins, two fish feed fines shakers, and a fish food conveyor, which conprise
t he remai nder of the feeding system

The hatchery effluent water is treated using two waste water settling
ponds, a cleaning waste water pond, and a hatchery flowthrough waste water pond.

The limting factors in producing nore snolts would be space and water
flows. Density and flow i ndexes nay exceed the desired levels of .3 and 1.25 the
last two nonths of rearing before stocking.

WATER SUPPLY

The Mlagic Valley Hatchery (Qystal Springs) water supply collection

facility is located onthe north shore of the Snake Rver. It collects the 59°F
spring water in a concrete channel systemand delivers the 125.47 cfs of water
(%rawty flow through a 42-inch pipeline to a control tank that distributes
the water to the hatchery tanks and raceways.

The water quality analysis is found i n Appendi x A
STAFFI NG

~The hatchery is staffed with four pernmanent enployees: Hatcher%
Superintendent |11, Hatchery Superintendent |I, Fsh Qilturist, ‘and Roving Fi s
Qulturist. Several tenporary positions of bio-aides, Youth Conservation Oo_rPs
workers, andl aborers are enployed at various tines of the year to assist with
fish culture duties during peak production, transportation, and in the absence
of the roving fish culturist.

FI SH PRODUCTI ON

The hatchery received 1,127,928 “A” strain (Oxbow stock) eyed eggs,
1,207,699 “B” strain (Dnaorshak Stock) eyed eggs, 91, 317 eyed eggs (%ast ork
Salmon River stock), and 119,752 “A” strain eyed eggs (Pahsimeroi stock). All
eggs were received the |ast week of April or during May. The survival of eyed
eggs to smolts is found in Table 1.
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Table 1. Brood year 1991 steel head survival fromeyed eggs to rel eased snolts.
Eyed eggs Per cent 500/ pound Per cent Rel eased Per cent
nunber hatched | nunmber survi val snol ts survi val
OXBOW (SNAKE RIVER ‘A’)
1,127,928 96. 7 1, 007, 565 89.3 1, 001, 900 88. 8
PAHSI MEROI ‘A’
119, 752 98. 6 117, 603 98. 2 117, 300 98.0.7
DWORSHAK (CLEARWATER ‘B’)
1,107, 699 96. 4 969, 357 87.5 956, 400 86. 3
EAST FORK ‘B’
91, 317 98. 3 88, 059 96. 4 84, 800 92.9
Totals &
Aver ages:
2, 546, 696 ‘ ‘ 96. 7 2,182,584 85.7 2,160, 400 84.8
Al eggs received were treated with Argentyne at 100 ppm for ten m nutes

enunerate by di spl acenent,
75,000 eggs per

ener

i nches,
rate was

Pahsi ner oi

ed fromthe incubators into
of the 20 nursery tanks
gpn) had a capacity of 1

and divided into 40 upwellin
15 gﬁn). The eggs hatche _
the hatchery tanks 12 days after hatch|n%
é418 cubic feet of rearing space each, flow of 100
0,000 feeding fry until

i ncubat or,

~The hi ghest
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and East Fork stocks.
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MBY91

i ncubators (50,000 to
within five days and

they reached 300 per pound,
and were noved to the larger outside raceways.
o durl_n%1 hat chi ng

traditional ly higher

nortality
: whi ch
~of than in the xbow
Table 2 indicates the nortality by stock and



Tabl e 2. Brood year 1991 nortality.

Mont h Oxbow Pahsi ner oi Dwor shak East Fork

Eggs Recei ved

1,127,928 106, 625 1,107, 699 91, 317
Mortality
MAY 59, 970 1, 445 105, 425 1, 500
JUN 20, 460 610 13. 836
2,236
JUL
2,852 469 2, 466 561
AUG
1,614 262 1, 447 96
SEP
1,990 181 1, 427 41
oCT
1, 363 64 1,212 91
NOV
533 133 830 46
DEC
358 35 335 9
JAN
432 42 422 24
FEB
1, 206 182 776 16
MAR
1, 550 76 747 36
APR
1, 256 0 204 17
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All of the feeding fry were started on Biodiet soft noist feed wth
oxytetracycline added for 145 days as a prophylactic treatnment for cold water
di sease. After the nedicated feed, the fish were fed either Biodiet soft npist
or Rangens soft noist feed until noved from the hatchery building tanks to the
| arger outside raceways. They were fed Rangens salmon diet using Haskell’s
(1967) feeding rate formla. The feeding rate was cal culated using a projected
growm h of 0.033 inches per day, starting with 1-inch fish (swmup fry) and endi ng
with an 8.4-inch snolt.

Piper's (1970) formulas for density and flow indexes were used to calcul ate
the densities and flows for each tank or raceway. The desired density index of
.30 or 1.25 flow index was not reached until two nonths prior to stocking, with
the exception of the East Fork and Pahsinmeroi stock. These two groups of fish
did not exceed the .21 density index. The final indices for the individual
raceway nunbers, densities, and flows are found in Table 3.

Tabl e 3. Final raceway inventory and indices for Magic Valley Hatchery ‘A’
and ‘B’ strain steelhead trout for brood year 1991.

Fi sh Wei ght Fl ow Density

Raceway Strain nunber s (I bs) No./lb i ndex i ndex
1 A 154, 600 38, 400 4.03 1.61 0.41

2 A 154, 800 40, 200 3.85 1.67 0.43

3 A 148, 900 37, 350 3.99 1.57 0.40

4 A 125, 200 32,850 3.81 1.36 0.35

5 A 135, 500 34, 650 3.91 1.44 0. 37

6 A 137, 300 34, 300 4.00 1.44 0. 37

7 A 145, 600 33,850 4.30 1.45 0. 37

8 B 147, 400 35, 800 4.12 1. 47 0. 37

9 B 121, 000 27,050 4. 47 1.51 0. 39

10 B 153, 200 34, 850 4. 40 1.51 0. 39

11 B 147, 200 31, 450 4.68 1.38 0.35

12 B 137, 400 32, 200 4.27 1.38 0.35

13 B 128, 200 29, 050 4. 41 1.26 0.32

14 B 84, 800 20, 200 4.20 0. 84 0.21

15 B 122,000 27, 400 4. 45 1.19 0.30

16 A 117, 300 23, 350 5.02 1.07 0.27
TOTAL A’S 1,119, 200 274,950 4. 07 1.45 0. 37
TOTAL ‘B’ 1, 041, 200 238, 000 4. 37 1.28 0. 33
GRAND TOTALS 2,160, 400 513, 000 4.21 1.37 0.35
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Due to reduced water flows of 92 cfs and a full capacity of fish, the
di ssol ved oxygen would drop to 4 ppm after feeding in some of the higher density
raceways. Each of the 32 raceways (5,372 cubic feet of rearing space
each) had 3 to 4 cfs water flow early in the year and 2.9 cfs at
distribution time in April.

The steelhead maintained a .8 to .9 inch per nmonth growth. The fish
had a conversion of 1.2 |Ilbs of feed to produce a pound of fish. Some of
the fish were growing faster than the desired size and were put on an
intermttent schedul e of feed; 7 days off feed and 7 days on feed for parts of the
last two months. This caused some “soreback,” but mortality remained low.

Steel head smolt distribution began on March 23 for two days (four
| oads). The renainder of the fish were noved April 6 to April 25. The
transportation of 513,000 pounds of fish involved 72 truckl oads (Appendi x B).

A study of fin erosion from Septenber to April was conducted, wth
four Heath troughs inside the hatchery building, an additional Heath trough
used for show fish inside the hatchery building, and the control or outside

raceway 10. The variables studied were feed rates and densities and what
affect they would have on the fins. Dorsal and pectoral fins were measured
to the nearest mllimeter on a nonthly bais. The fin index was cal cul ated by

dividing the nean fin length by the mean total length and multiplying by
100. Table 4 below indicates the results. A fin index of 10.0 is a perfect
fin and the index range covers the beginning (Septenber) and the ending

(April).

Tabl e 4. Fin erosion study data.
Density Feed rate Dorsal fin Pectoral fin
i ndex (i n/day) i ndex range i ndex range
GROUP 1 0.25 . 024 9.0-4.0 10.0-9.2
GROUP 2 0.25 . 033 9.0-4.4 10.0-8.8
GROUP 3 0.40 . 033 9.0-6.0 10.8-8.1
GROUP 4 0.10 . 033 10.0-7.0 10.0-9.0
SHOW 0.10 SATI ATI ON 9.0-7.9 10.0-10.0
RACEWAY 10 0. 30 . 033 9.3-3.0 10.0-5.4

It was indicated that fish fed to satiation exhibited less fin erosion than
fish fed | esser anounts. Fish held at |ow densities and fed to satiation or at
| east higher levels, had a fin index higher than those fed | ess anpbunts and

MWBY91 7



hel d at higher densities. The raceway 10 fin indexes at the end of the study and
just prior to stocking were lower, partially because of the necessity to take
them off feed attenpting to hold themto the desired size of 4.5/1b, Fish in the
troughs were never taken off feed, but did exceed the desired size of 4.5/1b.
It appears that |ower density indexes of 0.10 or 0.15 and feeding levels at or
near satiation contribute to acceptable fins.

FI SH HEALTH

Fi sh Pat hol ogi st Doug Minson conducted all of the exaninations of the fish
during the year and made the following cooments on fish health for Mgic Valley
Hat chery (Table 5).

The steel head stocks, in general, inproved in appearance and in fish
health. Fin quality remained excellent until the final weeks of rearing. The
hat chery changed diets this year conpared to past years, inplenenting the sal non
diet instead of the trout diet, and feeding at a higher rate instead of the
normal | ower rate. Feeding at the higher rate designed to |l essen fin erosion.

Infectious Hematopoietic Necrosis Virus (IHN) was isolated in one pool of
kidney/spleen/pyloric caeca of the East Fork stock “B” strain fish. No nnrtallty
could be attributed to this virus, and the virus was not isolated again

Monthly and preliberation exam nations (Appendix D & E) indicated that all
stocks appeared to be void of serious pathogens. Fin quality had inproved over
previous years, and these fish appeared to be more “robust” than previous years.
These inprovenents in fish quality are probably due to the changes in feeding
protocol mentioned at the beginning of this section

Magi ¢ Vall ey Hatchery received eggs from kbow, Pahsineroi, Dworshak, and
Sawt ooth (East Fork trap) hatcheries. CQurrently, stringent sanitation neasures
are inplemented after snmolt release for virus control. Prophyl acti ¢ feeding of
oxytetracycline will be discontinued at Magi c Valley Hatchery because it was felt
that col dwater disease had not been a problem in the past and prophylactic
reedi ng woul d not be needed.

FI SH MARKI NG

Adi pose Fin dipping

Al of the “A” and “B” strain hatchery steelhead are required to have an
adi pose fin clip to identify themfromw ld steelhead. At Mgic Valley Hatchery,
the fin clipping crews marked 2,155,596 fish during Qctober and Novenber. Fi n
clipping attributed to a .05% nortality rate. Personnel randomy sanpled the
popul ation of fish prior to stocking and found 99.33% had an acceptable fin clip.
Treat ment was unnecessary after handling.
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Coded Wre Taggi ng

Three groups of steel head were coded wire tagged in brood year 1991. There
were 129,853 fish marked with the coded wire tags, and 129,220 were stocked.
Very little | oss was encountered fromhandling, and treatnment was not necessary.

PI T Taqgi ng

Al three groups of steelhead had a total of 600 pit tags inserted in them
and all survived to be stocked (Appendix F).
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Appendi x A Wat er anal ysis for

Magi ¢ Val l ey Hatchery.

Anal ysi s Results (ng/1) Dat e anal yzed
Al kalinity 179.0 6/ 22/ 92
Anmonia as N <0. 05 6/ 22/ 92
Arsenic <0. 005 7/ 02/ 92
Cadm um Graphite <0. 001 6/ 26/ 92
Cal ci um 59.0 6/ 26/ 92
Chl ori de 50.5 7/ 07/ 92
Copper <0.01 6/ 26/ 92
Har dness 243 6/ 26/ 92
I ron <0.01 6/ 29/ 92
Lead Graphite <0. 002 6/ 24/ 92
Magnesi um 24.0 6/ 26/ 92
Manganese <0.01 6/ 22/ 92
Nitrate as N 1.86 6/ 23/ 92
Mer cury <0. 0005 6/ 24/ 92
Nitrite as N <0.01 6/ 19/ 92
Phosphat e, Tot al 0.02 6/ 23/ 92
Sul fide <0. 05 6/ 24/ 92
Sul fate 60. 6 7/ 01/ 92
Total Diss. Solids 525.0 6/ 22/ 92
Total Kjeldahl N trogen <0.01 6/ 22/ 92
Zinc <0. 001 6/ 29/ 92
pH (SU) 7.95 6/ 18/ 92
MVBY91 12



Appendi x B. St eel head snmolt distribution in the Sal non River.
Speci es Nunber s Pounds No/lb Recei vi ng Dat es Haul i ng
wat er s Rel eased Mortality
St eel head 956,400 217,800 4.4 East Fork 4/ 6- 14/ 92 310
Dwor shak B Sal mon River
S eelhead 84,800 20,200 4.2 East FOTK o 4 6-14/92 20
o oe) head 1,001,900 251,650 4.4 o tlle /1425192 175
St eel head Sal non Ri ver i 20
Pahsi nmeroi A 117, 300 23, 350 5.0 at Sawt oot h 3/ 23-24/92
Hat chery
Appendi x C. Brood year production cost table.
Pounds Pounds Tot al Cost per Cost per
Nunber Cost of
o fish of feed  fooq of fish . cost thousand  pound
Conver si on
2,160, 400 624,573 174,938 513, 000 1.22 509,430 235.80 $0. 99
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Appendi x D. Fish health nonthly exam nations of steel head.

Case # St ock Dat e Dat a
Juveni | e sanpl es
91-166 91 Pah SA 5/ 29/ 91 Viro: 0/10
91- 167 91 HC sA 5/ 29/ 91 Viro: 0/10
91-168 91 Dwor SB 5/ 29/ 91 Viro: 0/10
91-188 91 Saw/ HC SA 6/ 21/ 91 Viro: 0/10
91-189 91 EF SB 6/ 21/ 91 Viro: 0/10
91-190 91 Dwor SB 6/ 21/ 91 Viro: 0/10,1/8 MAS
0/4 BC
91- 202 91 Pah SA 7/ 10/ 91 Viro: 0/10, Bacty 0/4
91- 203 91 DF SB 7/ 10/ 91 Viro: % pool s+ | H\V
91- 204 91 HC SA 7/ 10/ 91 Viro: 0/10, Bacty 0/4
91- 205 91 Dwor SB 7/ 10/ 91 Viro: 0/10, Bacty 0/4
91-238 91 Dwor SB 8/ 21/ 91 Viro: 0/10, BK 0/10
91- 239 91 EF SB 8/ 21/ 91 Viro: 0/10, BK 0/10
91- 240 91 Pah SA 8/ 21/ 91 Viro: 0/10, BK 0/10
91-241 91 HC SA 8/ 21/ 91 Viro: 0/10, BK 0/10
91- 283 9 Dwor SB 9/ 23/ 91 Viro: 0/10, Bacty 0/4
91- 284 91 Pah SA 9/ 23/ 91 Viro: 0/10, Bacty 0/4
91- 285 91 EF SB 9/ 23/ 91 Viro: 0/10, Bacty 0/4
91- 285 91 HC SA 9/ 23/ 91 Viro: 0/10, Bacty 0/4
Al cal i genes,
Pseudononas spp.
Ps. maltophila
91-313 91 EF SB 10/ 17/ 91 BK( FAT) 0/12
91-314 91 Dwor SB 10/ 17/ 91 BK( FAT) 0/12
91- 315 91 HC SA 10/ 17/ 91 BK( FAT) 0/12
91- 316 91 Pah SA 10/ 17/ 91 BK( FAT) 0/12
92-09 91 EF SB 1/ 16/ 92 Viro: 0/10, Bacty 0/4
92-10 91 Dwor SB 1/16/91 Viro: 0/10, Bacty 0/4
92-11 91 Pah SA 1/16/91 Viro: 0/5, Bacty 0/4
92-12 91 HC SA 3/ 04/ 92 Viro: 0/15, BK (ELISA
& FAT) 0/15)
92-59 91 HC SA 3/ 04/ 92 Viro: 0/15, BK (ELISA
& FAT) 0/15)
92-60 91 Pah SA 3/ 04/ 92 Viro: 0/15, BK (ELISA
& FAT) 0/15)
92-61 91 EF SB 3/ 04/ 92 Viro: 0/15, BK (ELISA
& FAT) 0/15)
92-62 91 Dwor SB 3/ 04/ 92 Viro: 0/15, BK (ELISA
& FAT) 0/15)
Not e: Pah = Pahsineroi Stock
HC = Oxbow stock
Dwor = Dwor shak stock
EF = East Fork stock
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Appendi x E.  Summary of fish autopsy Preliberation exam nations.

Mesen-
Pseudo tary H nd
Eyes Glls branches Thyrmus fat Spl een gut Kidney Liver Bile
SUMVARY OF NORMALS ( PERCENT)
OXBOW ( SNAKE RI VER A)
100 93 100 100 0 100 100 100 100 0
PAHSI MERO  (A)
100 93 100 100 0 100 100 100 100 0
DWORSHAK ( B)
100 60 100 100 0 100 100 100 100 0
EAST FORK (B)
100 100 100 100 0 100 100 100 100 0
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Appendi x F. Steel head mar

ki ng.

Dat e No. fish Type of No. narked Site
mar ked mar ked mar k Pur pose rel eased rel ease
OXBOW SNAKE RIVER A’S
8/ 7-30/91 1, 016, 537 Little
Adi pose W d/ 1,001,900 Sal non River
finclip Hat chery
11/12-14/91 65,384 CWI M tigation 64,918 Little
10/ 44/ 15 Resear ch Sal non Ri ver
10/ 44/ 16 Har vest
10/ 44/ 17
3/ 4/ 92 300 Pit Tag Snolts travel 300 Little
time, Adult Sal nron Ri ver
return
PAHSIMEROI A’S
8/ 28-30/ 91 112,166 Adi pose W I d/ 117,300 Sal non
finclip Hat chery River &
Sawt oot h
DWORSHAK, CLEARWATER B’S
8/ 7-30/ 91/ 953, 124 Adi pose W I d/ 956, 400 East Fork
finclip Hat chery Sal non Ri ver
11/ 14-15/91 43,616 CWI M tigation 43,481 East Fork
10/ 44/ 18 Resear ch Sal non
10/ 44/ 19 Har vest Ri ver
3/ 4192 200 Pit Tag Smolts travel 200 East Fork
time, Adult Sal mon
return Ri ver
EAST FORK SALMON RIVER ‘B’
8/ 7-30/91 84,769 Adipose W I d/ 84,800 East Fork
finclip Hat chery Sal nron Ri ver
11/16/91 20,853 OWr M tigation 20,821 East Fork
10/ 44/ 20 Resear ch Sal non
Har vest Ri ver
3/ 4/ 92 100 Pit Tag Snmolts travel 100 East Fork
time, Adult Sal non
return Ri ver

MWBY91



Subm tted by:

Bud Ai nsworth
Fi sh Hat chery Superintendent [11

M chael A. G aham
Fi sh Hat chery Superintendent |1

M chel e Baer
Fish Cul turi st

Approved by:

| DAHO DEPARTMENT CF FI SH AND GAME

P e g

Steven M. Huffaker, Chze
Bureau of Fisheries

Bill Hutchinson
Fish Hatcheries Manager

MVBY91 17



