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ABSTRACT

~ The sixth year (May 1, 1992 to April 30, 1993) of steel head production at
Magi c Val l ey Hatchery was conpleted with 1,031,274 eyed "A' strain eggs received
from Pahsi nmeroi Hat chery, and 915,900 snolts were released into the Salnon R ver
at Challis, HIlis, Lenhi, and the nmouth of the North Fork of the Salnon R ver.
In addition, 1,322,740 eyed "B' strain eggs were received from Dnorshak Nati onal
Fish Hatchery. Snolt totaling 903,400 were stocked in the East Fork of the
Salnmon Rver,” Sate Oeek, and the Little Salnon Rver. A total of 133,826 eyed
"B' strain eggs were received fromthe East Fork of the Salnon R ver, and 106, 400
were rel eased into the East Fork of the Sal mon River.

A total of 1,925,700 "A'" and "B' strain snolts were stocked, wei %hi ng
334, 500 pounds, and were fed 529,936 pounds of feed for a conversion of 1.58

| NTRODUCTI ON

Magi c Valley Hatchery conpleted its sixth %/ear of production of steel head

for the Salnon Rver and its tributaries. The hatchery is part of the U S Fish

and Wldlife Service Lower Snake R ver Conpensation P an (LSRCP), conpensating

for | osses of steel head caused b¥ the lower Snake R ver danms. The hatchery was

constructed by U S Arrg/‘e Corps of Engineers, is funded and adm ni stered by the

(%aS' I?ISBF(%)nd Wlidlife Service, and operated by the Idaho Departnent of F sh and
me .

_ The _hatchery is located in the Snake R ver Canyon seven mles northwest of
Filer in Twn Falls Oountx. The hatchery's 125 cfs of 59°F water is piped across
the river to the south shore from Qystal Springs, which is located the north
wal | of the canyon.

] Al snolts were transported by tank truck to the Salnmon River and its
tributaries. The brood sources were Dworshak and East Fork Salnon R ver "B
gt OC% and Pahsineroi.” There were no fish health probl ens encountered during the

rood 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 ementation, reintroduction, and natural production.

3. Mark hatchery snmolts prior to release to avoid mxed stock harvest and to
maxi m ze harvest and natural production managenent options.

FACI LI TI ES

The hat chery buil ding houses the incubationand nursery area with 40, 12-
gal l on upwel I'ing 1ncubators, which handl e and hatch 50,000 to 75,000 eyed eggs
each. There are 20 concrete tanks (4 ft x 3 ft x 40 ft, 418 cubic feet of
reari nP_ space) with a holding capacity of 125,000 steel head fromswimup fry to
fingerling at 200 fish per pound. The nursery area al so has 2 fibergl ass troughs
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and 60 autonatic fry feeders. The building al so houses an office, |aboratory,
wet |aboratory, shop, dormtory, enclosed storage room covered vehicle storage
area, feed storage room walk-in freezer, mechanical room for water punps, water
chiller, and domestic water supply system

There are 32 outdoor rearing raceways (10 ft x 3 ft x 200 ft, 6,153 cubic
feet of rearing space) with a capacity of 60,000 to 70,000 snolt size steel head.
The rearing raceways are ?Eanned by an el ectrically-powered noveabl e brld?e
equi pped with 16 autonmatic Neilson fi'sh feeders. There are two 30, 000- pound bul k
feed bins, two fish feed fines shakers, and a fish food conveyor which conprise
the remai nder of the feeding system

The hatchery effluent water is treated using two waste water settling
ponds, a cl eaning waste water pond, and a hatchery fl owthrough waste water pond.

~ Factors that limt the production of additional snolts are space and fl ows.
Density and flow i ndexes nmay exceed the desired levels of .3 and 1.25 the |ast
two nonths of rearing before stocking.

WATER SUPPLY

~The Magic Valley Hatchery water supply (Cystal Springs) collection
facility is located on the north wall of the Snake R'ver Canyon. It collects the
59°F spring water in a concrete channel system and delivers the 125.47 cfs of
water by gravity 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 permanent enployees: one Hatchery
Superintendent 11, one Hatchery Superintendent Il, and two Fish Qulturists.
several tenporary positions or bio-aides, Youth conservation Corps workers, and
| aborers are enployed at various tinmes of the year to assist with fish cultural
duties during peak production, transportation, and in the absence of the Hatchery
Superintendent Il while he supervises the fish nmarking operation.

FI SH PRODUCTI ON

The hatchery received eyed steel head eggs from three sources: 1,031,274
"A' strain eggs from Pahsi neroi stock, 1,322,740 "B' strain eggs from Daorshak
stock, and 133,826 "B' strain eggs form East Fork Salnon R ver stock. Al the
eggs were received in April, My, and the first week of June. The survival of
eyed eggs to snolts is found in Table 1
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Table 1. Brood year 1992 steel head survival fromeyed eggs to rel eased
snol ts.
No. eggs % 500/ 1 b % Rel eased %
recei ved hat ched | nunber survival |snolts survival
PAHSIMEROI A"
1,031, 274 99.0 974, 450 94.0 915, 400 88. 8
DWORSHAK ' B'
1,322,74 98.0 1, 042, 080 78. 8 903, 400 68. 3
EAST FORK 'B'
133, 826 99.0 124, 331 92.9 106, 400 79.4
Table A |Totals and averages:
2, 487, 840 98.5 85.9 1, 819, 300 73.1

Al eggs received were treated with Argentyne at 100 ppm for ten m nutes,
enurer at e by di spl acenent, and divided into 40 upwel Iing incubators (50,000 to
75,000 eggs per incubator, at 15 gpm). The eggs hatched within five days, and
energed fromthe incubators into the fry tanks 12 days after hatching. ch of
the 20 nursery tanks (418 cubic feet of rearing space each, with a flow of 100
to 200 gpm) have a capacity of 150,000 fry until they reach 300 fish per pound,
or 2 inches, and are noved into the |arger outside raceways. The hi ghest
nortality rate was during hatching, swimup, and early reari n%asta es which is
traditionally higher in rshak stock than in Pahsineroi and East Fork stocks.
Table 2 indicates the nortality by nonth and stock fromeggs to distribution.

Table 2. Brood year 1992 nortality.

Mont h Pahsi ner oi Dwor shak East Fork
May 4,727 86,898 | --------
June 11,123 11,788 3,725
July 7,148 4,603 514
August 1,997 2,216 197
Sept entoer 961 496 62

Cct ober 1, 864 736 64
Novenber 1, 603 1, 480 75
Decenber 738 653 50
January 827 438 39
February 706 502 59

Mar ch 699 492 50
Apri | 334 174 25
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All feeding fry were started on Rangen’s soft moist feed until moved from
the hatchery building tanks to the
were switched to Rangen salmon diet using Haskell’s
ratewas calculated using a growth
During the 1992 brood year,
size of 4.5 fish per
week at

The feeding

the target

conpletely off feed for

full

| ar ger

out si de

raceways.
(1967)

rate of 0.033

Once outsi de,
feeding rate fornula.
i nches

per day.

it became necessary to slow the growth rate to mneet

ration as suggested by Klontz (1992).

at a growth rate of 0.022 inches per

er osi on.

Piper's (1970) formulas for
the densities and flows for

each

pound.
a tine once a nonth,
Wth this nethod,
day, while better

This was acconplished by hold the fish
then returning the fish to
the fish were held
fins from

raceway and fry

t ank.

preserving their

density and flow indexes were used to calcul ate
The desired maxinum

density index and flow index of .30 and 1.25 was not reached this year because
of the smaller size of snoblts at transport tinme. The highest flow index and
density index was .29 and 1.20. The final indexes for the individual raceway
numbers, densities, and flows are found in Table 3.
Tabl e 3. Fi nal raceway inventory and i ndexes for Magic Valley.
Hatchery " A" and "B" strain steelhead for brood year 1992
Race Strain|Egg Nunber Wi ght For k No/ Fl ow Density
Sour ce Length |Ib I ndex | I ndex
1 B Dwor 112, 700 18, 400 187 6.1 | .91 .25
2 B Dwor 118, 100 20, 750 193 5.7 1.00 .24
3 B Dwor 127, 600 19, 500 197 6.5 | .97 .24
4 B Dwor 109, 900 21, 850 200 5.0 1.02 .25
5 B Dwor 117, 500 17,150 194 6.8 | .87 .23
6 B Dwor 126, 500 19, 350 186 6.5 | .97 .24
7 B Dwor 102, 200 17, 050 191 6.0 | .83 .20
8 B Dwor 88, 900 16, 000 194 5.6 | .77 .19
9 B E. Fork 106, 400 17, 300 184 6.2 85 .21
10 A Pah 123, 600 25, 300 213 4.9 1.17 . 28
11 A Pah 121, 000 22, 850 196 5.3 1.08 . 26
12 A Pah 139, 600 24, 500 196 5.7 1.18 .29
13 A Pah 133, 600 23, 650 193 5.7 1.14 .28
14 A Pah 144, 000 24,700 196 5.9 1.20 .29
15 A Pah 131, 800 24,100 194 5.5 1.15 . 28
16 A Pah 122, 300 22, 050 202 5.6 1.06 . 26
Total A's 1, 009, 800 167, 350 191 6.0 .91 .22
Total B's 915, 900 167, 150 194 5.4 1.14 . 28
Grand Tot al 1, 925, 700 | 334, 600 193 5.7 | 1.01 |.25
BY92 4
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Water flows continued to be low this year. Mxinum flows were reached in
Decenber at 114 cfs, while mninumflow occurred in April at 93 cfs. xygen denmand
did not fall to low levels this year because |oading densities and flow i ndexes stayed
at the lower levels of .25 and 1.01, respect[velﬁ. Each of the 32 raceways (5, 372
fublc_feggpoflrearlng space) had 3.5 cfs early in the year and 2.9 cfs at distribution

ime in ril.

The steel head naintained a .58-inch per nonth growth. The fish were fed $29, 936
pounds of feed and produced 334,500 pounds of fish for a conversion of 1.58.
Gonversi on was higher this year because the fish were held off feed one week per nonth
whi ch reduced the gain to 334,500 pounds.

FI SH RELEASES

Steel head snolt distribution began on April 7 and ended on April 22 after 12 days
of transport to 7 sites on the Salnon Rver and its tributaries (Aﬂpendlx B). The
distribution of 334,500 pounds utilized six LSRCP tank trailers wth four contract
drivers and two IDFG drivers to carry 52 | oads of fish

SPECI AL STUDI ES

_ For a second year, the hatchery crew studied the factors contributingto fin
erosion in steelhead trout. Last year, studies concentrated on densities and feeding
levels, while this year the variables were density and substrate.

Fish froma single raceway were divided into six Heath fiberglass troughs at
three densities (Table 4). In addition, fish fromthe original raceway were nonitored
and studied while the density was held between .2 and .3. Mnthly neasurenents were
made on total length, dorsal length, and pectoral fin lengths to the nearest
mllimeter. Afin index was cal cul ated by using Kindschi's (1987) formula:

Fin index = Mean Fin Length/Mean Total Length x 100.
Fish were fed at the growth rate of .033 inches per day. Fish in the fiberglass

troughs were fed with demand feeders, while fish in the cement raceway were fed
tilrzing the noveabl e feeding bridge.

Table 4. 1ndexes and paraneters for fin erosion experinent

Tank Density Vol une Fl ow | ndex
#1 0.20 9, 389 . 29

#2 0. 20 9, 389 . 28

#3 0. 40 9, 389 .61

#4 0. 40 9, 389 . 69

#5 0.10 11, 585 .20

#6 0.10 11, 585 .19

#7 0.25 10, 744 .78
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Whenever the outdoor fish were held off feed, all of the indoor fish were
also held off feed. Results indicated a significant difference (P <0.05)
between density and fin erosion over an eight-nmonth period, with regeneration
occuring in pectoral fins after five nonths.

Conparative studies conducted between indoor fiberglass and outdoor
concrete raceways revealed significant differences (P <0.000) in fin erosion
The relationship between substrate and fin erosion is not conclusive; however,
due to exogenous variables such as different feeding styles, weather, and
predators that may have al so contributed to the findings.

FI SH HEALTH

| daho Departnent of Fish and Gane Fish Pathol ogi st Doug Munson conducted
all of the exam nations of the fish during the year and nmde the follow ng
comments on fish health for the Magic Vall ey Hatchery (Table 5).

Magi ¢ Val |l ey
Di seases Encountered and Treat nment.

No di seases, acute or chronic were noticed at Magic Valley during the '92-
'93 growing in Magic Valley fish. This was the second year that oxytetracycline
nmedi cated feed was not prophylactically fed to these stocks. No negative results
were noticed. Renibacteriumwas found In routine preliberation sanples via ELISA
(enzyne |inked immunosorbent assay). There were no signs of disease from this
etiol ogi c agent.

Organosomati c
I ndex

Acut e Losses

Acute and chronic losses to etiologic agents were not identified at Mgic
Val | ey Steel head Hatchery.

O her Assessments

Preliberation and organosomati c eval uati on of Magic Vall ey reared steel head
were regarded as normal for this hatchery. The positive results for
Reni bacterium was nost likely a result fromcutting the gut or pyloric caeca and
a cross reaction in the ELISA process. There were no positive BKD fish via FAT
nmet hods fromthe same fish.

Tabl e 5. Fi sh Heal th Exam nation Report.

Br ood Log
year St ock Species # Date VH VF BK BF BR BC Comments

1992 DWOR STB 92-338 8-24 - - BK 0/10 VI RO 0/ 10
1992 E.FP STB 92-339 8-24 - - - BK 0/10 VI RO 0/ 10
1992 PAH  STA 92-340 8-24 - - - BK 0/10 VI RO 0/ 10
1992 DWOR STB 92-414 9-29 - - - BK 0/10 VIRO 0/10
1992 DWOR STB 92-442 10-19 - - BK 0/10 VIRO 0/10
1992 DWOR STB 92-477 12-4 - - - - - BK 0/10 VIRO 0/10
1992 E. FK STB 92-478 12-4 - - - - - BK 0/10 VIRO 0/10
1992 E. FK STB 92-479 12-4 - - - - - BK 0/10 VIRO 0/10
1992 PAH  STA 93-56 3-2 - -+ BK 1/3 VI RO 0/ 20

1992 DWOR STB 93-57 3-2 - -+ BK 1/3 VI RO 0/ 20

1992 E.FK STB 93-58 3-2 - - BL 0/20 VI RO 0/ 20

FI SH MARKI NG
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Adi pose Fin C i pping

Al hatchery-reared steelhead are required to have an adipose fin clip to
identify them from wild steelhead. At Mgic Valley Hatchery, adipose clipping
began on Cctober 26, 1992 with the coded wire tagging crew. They conpleted
mar ki ng 424,102 fish on Cctober 19, 1992. The adi pose narking crew marked the
remai ning 1,517,860 steel head between Novenber 9 and Novenber 25. Mrtality was
0.048% with 99.62% of the fish having acceptable clips.

Coded Wre Taqgi ng

Both "A" and "B" strain steel head received coded wire tags this brood year.
There were 318,231 fish coded wire tagged and marked with a left ventral and
adi pose clip in ten raceways (Appendix D).

PI T Taqgi ng

Ten raceways received 100 PIT tags each (Appendix D). Only one nortality
occured anong the 1,000 PIT-tagged fish.
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Appendi x A Wat er analysis for Magic Valley Hatchery.

Anal ysi s Resul ts (ng/ 1) Dat e anal yzed
Al kalinity 179.0 6/ 22/ 92
Ammoni a 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

BY92
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Appendi x B. St eel head snolt distribution in the Sal mon River.
Speci es Nurber s Pounds | No/lb Recei vi ng Dat es Haul i ng
wat er s Rel eased Mortality

Dwor shak 391, 000 61, 900 6.3 East Fork 4/7-9/ 93 4,535

n BII

East Fork 106, 400 17, 300 5.72 East Fork 4/ 9/ 93 10

n BII

Dwor shak 187, 100 30, 950 5.72 Slate Creek | 4/15/93 8, 600

n BII

Dwor shak 325, 300 57, 200 5.70 Little 4/ 16-21/ 93 45

" g Sal non

Pahsi mer oi 266, 300 46, 750 5.70 Sal mon R 4/ 12-13/93 25

" A (Ellis)

Pahsi mer oi 260, 600 47, 350 5. 50 Sal mon R 4/ 13- 14/ 93 35

" A (Challis)

Pahsi ner oi 198, 500 35, 800 5.5 Sal mon R 4/ 14- 16/ 93 30

"A" (Lerhi)

Pahsi ner oi 190, 500 37, 250 5.1 Sal mon R 4/ 16-22/ 93 25

“A” (N. Fork)
Appendi x C. Br oodyear production cost table.
Nunber of Pounds Cost of feed | Pounds Conver - Tot al Cost Cost
fish of feed of fish si on cost per per

1, 000 pound

1, 925, 700 529, 936 156, 545. 79 334, 500 1.58 478, 831 248. 65 1.43
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Appendi x D. St eel head mar ki ng.
Rwy Dat e No. fish Type mark Pur pose No. Marks Site
Mar ked mar ked code rel eased rel eased
iw 10/ 26/ 92 19, 821 CWr M tigation, 19, 802 East Fork
10-50-1 Resear ch, Har vest Sal nmon
1E 2/ 23/ 93 100 PIT Snolt travel time 100 East Fork
Adult returns Sal nmon
4W 10/ 29/ 92 21, 051 awr Mtigation, 21, 029 Little
10-50-4 Research, Harvest Sal mon
4E 2/ 23/ 93 100 PIT Snolt travel tine 100 Little
Adult return Sal mon
5W 10/ 30/ 92 20, 656 owr Mtigation 20, 639 East Fork
10-50-5 Research, Harvest Sal nmon
5E 2/ 23/ 93 100 PIT Snolt travel tine 100 East Fork
Adult return Sal nmon
6W | 11/2/92 21, 058 owr Mtigation, 21, 025 Little
10-50-6 Research, Harvest Sal non
6E 2/ 23/ 93 100 PIT Snolt travel time 100 Little
Adult return Sal nobn
8W 11/ 4/ 92 21, 100 awr M tigation, 21,071 Little
10-50-8 Resear ch, Har vest Sal non
8E 2/ 23/ 93 100 PIT Snolt travel time 100 Little
Adult return Sal nobn
9w 11/5/92 20, 639 CWIr M tigation, 20,612 East For k
10-50-9 Research, Harvest Sal nmon
9E 2/ 23/ 93 100 PIT Snolt travel tinme 100 East Fork
Adult return Sal non
|oON | 11/5/92 66, 782 CWIr M tigation, 66, 671 Nort h
10-49-24 Research, Harvest For k
10E 2/ 23/ 93 100 PIT Snolt travel tine 100 Nort h
Adult return For k
11w | 11/4/92 20, 922 CWIr M tigation, 20, 880 Challis
10-50-11 Research, Harvest

BY92
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Appendi x D.  Steel head Marking (cont'd.)
RW | Date No. Fish Type Pur pose No. marks Site
Mar ked Mar ked mar k/ Code Rel eased Rel eased
11E 2/ 23/ 93 100 PIT Smolt travel tine 99 Challis
Adult return
13W | 11/ 3/ 92 20, 848 CWI Mtigation, 20,776 Lenhi
10-50-13 Resear ch, Harvest
13W | 2/23/93 100 PIT Smolt travel tine 100 Lemni
Adult return
14W | 10/ 29/ 93 20, 944 CcwWr M tigation, 20,878 Ellis
10-50-14 Resear ch, Harvest
14E 2/ 23/ 93 100 PIT Smolt travel tine 100 Ellis
Adult return
15W | 11/ 28/ 93 21,504 CcwWr M tigation, 21, 460 Lemhi
10-50- 15 Resear ch, Harvest
15W |11/ 28/ 93 22,225 CWI Mtigation, 22,201 Lenhi
10- 50-42 Resear ch, Harvest
15E 2/ 23/ 93 100 PIT Snmolt travel tine 100 Lemhi
Adult return
16W |10/ 30/ 92 20, 681 CWI Mtigation, 20, 623 Ellis
10-50- 16 Resear ch, Harvest
16E 2/ 23/ 93 100 PIT Smolt travel tine 100 ElIlis
Adult return
Al | 11/ 9-25/93| 1,941, 99 Adi pose Hat chery/ W d 1,925,70 Sal non
rwy 2 clips 0 dr ai nage

BY92
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Appendi x E

Summary of fish

aut opsy preliberation exani nations.

Pseudo- Mesen- Hi nd

Eyes Glls br anches Thymus |tary Spleen | gut Ki dney Li ver Bile

Fat
SUMMARY OF NORVALS ( PERCENT)
DWORSHAK ( B)
95 85 0 0 100 100 100 0 100 100

EAST FORK (B)

100 100 0 0 100 100 100 100 100 100
PAHSI MERO ( A)

100 90 100 100 100 100 100 100 100 100

BY92
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