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Background

In 1989, due to drastic declines in adult retuSe;ramento River winter Chinook salmon were
listed as a threatened species under the Califemmingered Species Act. In November of
1990, the National Fisheries Service (NMFS) finredizan emergency rule that listed winter
Chinook salmon as threatened under the federalrigaiad Species Act (ESA). Despite
continued restoration efforts, adult returns oftefirChinook salmon continued to decline, and in
January of 1994 NMFS published its final rule reslfying winter Chinook salmon as federally
endangered. The NMFS cited the following reasonshfe reclassification, 1) the continued
decline and increased variability of run sizes silgting winter Chinook as a threatened species,
2) the expectation of weak returns in certain yaarthe result of two small year classes (1991
and 1993), and 3) continuing threats to the pofmuiat

In 1989, in order to supplement natural productiod to protect against extinction, the US Fish
and Wildlife Service (the Service) developed aifieidl propagation program for winter
Chinook salmon at Coleman National Fish Hatch@&gtween 1991 and 1995, an average of
approximately 30,600 (range: 11,582-51,267) juxewilnter Chinook salmon were released
from Coleman NFH annually.

In 1996, a moratorium on hatchery winter Chinodkases was put into effect. One concern
was the potential hybridization between spring Gblkhand winter Chinook salmon due to the
uncertainty surrounding the identification and egte of broodstock. Another concern was that
despite releasing hatchery-origin juvenile wintdir@ok into the mainstem Sacramento River,
hatchery-origin adults were returning primarilyBattle Creek. Since the intent of the hatchery
program was to supplement the natural-origin pdpmreon the Sacramento River, the return of
adults to Battle Creek was not desired.

Because of these concerns, the winter Chinook sapnagram was moved, in 1998, to a new
facility at the base of Shasta Dam; the Livingsidane NFH. It was felt that by incubating
eggs and rearing juveniles in mainstem water ratrer Battle Creek water, the hatchery fish
would better imprint on mainstem water, and thusilidoe much more likely to return to upper
mainstem spawning areas. Also, during broodstotkaion, a tissue sample is collected and
analyzed to ensure that only genetically identifiedter Chinook salmon are spawned in the
hatchery program. This will guard against any poé hybridization. 1998 marked the first
year in which juvenile winter Chinook salmon proddat the new Livingston Stone NFH were
released into the Sacramento River.



Broodstock Collection

Adult Collection Plan

Before the collection of winter Chinook broodstdi@gan in 1999, the Service developed a
broodstock collection plan that defined the timargl location of collection activities and the
number of fish to be collected (attachment A).1899, the adult collection schedule was based
on a pre-season run estimate of 1,400 adult witiénook salmon. Therefore based on the
broodstock collection guidelines allowing captufeip to 15% of the run size up to a maximum
of 120 fish, the service planned to collect 120l&dinter Chinook salmon, the maximum
allowed. The scheduled timing of broodstock caitetset out by the adult collection plan was
as follows: December, 1.8% (2 fish); January, 5(6%sh); February, 9.6% (12 fish); March,
36.0% (43 fish); April, 28.6% (34 fish); May, 8.9%l fish); June, 6.8% (8 fish); July, 3.4% (4
fish); and August, 0% (O fish).

Adult Trapping

In 1999, broodstock for the winter Chinook propamaprogram were captured at both the
Keswick Dam fish trap (RM 302) and the Red Blufiz®ision Dam (RBDD) fish trap (RM 243).
Winter Chinook salmon broodstock were captured betwApril 7 and June 23 in 1999. The
Service also conducted trapping efforts for adutiter Chinook salmon at the Coleman National
Fish Hatchery (CNFH) trap on Battle Creek; howawame of the 70 adult salmon collected at
that location were genetically determined to betariiChinook. A total of 157 Chinook salmon
were captured at these sites, 83 at Keswick Daath RBDD, and 70 at Battle Creek. Of these
157 fish, 25 were genetically determined to be si@hinook salmonOf the total winter
Chinook salmon captured, females comprised 36%sl9 &nd males comprised 60% (15 fish)
and 4% (1 fish) was a mortality of unknown sex.isias the first year that males outnumbered
females in winter Chinook capture numbers.

Keswick Dam Fish Trap

The Keswick Dam fish trap was operated from Mar6hhtough July 28, 1999. Winter
Chinook salmon were captured between April 7 amek BB in 1999 (Figure 1). During normal
operation, the fish trap was in operation for astdwo consecutive days every week and was
checked once a week. The operation of the fishvaaied throughout the trapping season
depending on the number of fish captured and wiates. When the fish trap was not in use, it
was raised to prevent fish from collecting in tragpot

In 1999, trapping operations at Keswick Dam didfadill the Service’s annual broodstock
collection target, despite the fact that the presea run size estimate was 1,400 adult winter
Chinook salmon, and the post-season escapemeamnaéstivas 3,288 (Doug Killam, CDFG Red
Bluff Office; “GrandTab”). A possible cause fortldeficiency of fish at Keswick Dam was
poor passage at the Anderson-Cottonwood Irrigddisirict (ACID) diversion dam (RM 298.5).
This is supported by data from aerial redd couatslacted by CDFG. In 1998 3.3% of winter
Chinook redds were observed above ACID, and in 19899 0.1% were above ACID; but in
2000 5.8% were above ACID and in 2001 34% were @a#@@ID (Doug Killam, CDFG,
personal communication). The increase in 2001cd@s with the completion of new fish
ladders at ACID in early 2001.



Red Bluff Diversion Dam Trap

The CDFG operates the fish trap at the Red BluwfeBiion Dam (RBDD) from May 15 through
September 15, while the diversion gates are inepldde fish ladders and trap at RBDD are
used to monitor passage of Chinook salmon duriaddhates in” period. Counts of phenotypic
winter Chinook have been used to generate runesiimates since 1967. When the number of
adults collected from the Keswick trap is not suéfnt to meet hatchery broodstock goals,
potential broodstock for the LSNFH propagation pamg are collected in conjunction with the
monitoring program.

RBDD has three fish ladders; one on the west bamé at the center of the dam, and one on the
east bank. The fish trap at RBDD is located oreti& fish ladder. When the trap is operating,
fish ascending the east ladder are diverted (bgig)\mto an examination area after navigating
two false weirs. Captured fish are anaesthetizéd @O, and adult Chinook salmon are
phenotypically identified to run. Phenotypic win@hinook salmon are sorted from non-winter
Chinook salmon, netted from the trap, and placetflow-through retention tube located on the
fish ladder where they are detained for approxiiyaee hour prior to transport to Livingston
Stone NFH.

Coleman National Fish Hatchery Barrier Weir Fish Trap

The fish trap at the CNFH barrier weir is not utsdwinter Chinook broodstock collection. It

is used to monitor naturally-produced (unmarkedjten Chinook (and other salmonids) passage
into upper Battle Creek, and to trap hatchery-ar{gnarked) winter Chinook salmon so that they
could be relocated to the mainstem Sacramento Rkdditionally, in 1999 phenotypic winter
Chinook salmon trapped at Battle Creek were quar@shiand fin-tissue sampled to identify
possible hybrids produced while the winter Chinsagpplementation program was located at
Coleman NFH. Further description of the trappintjvities conducted at the CNFH barrier weir
fish trap can be found in the Research and Momi¢preport and will not be discussed here.

Identification of Winter Chinook Broodstock

Chinook salmon collected at the Keswick Dam and RBIBh traps were initially identified to
race (i.e., winter Chinook or non-winter Chinooldsked on phenotypic characteristics including:
color, degree of ripeness (firmness), size, amotifitngus, and collection date. A color-coded
alphanumeric floy tag was attached to each salmstrbelow the dorsal fin and a fin-tissue
sample was collected from phenotypic winter ChinoBkenotypic winter Chinook salmon were
transported to the Livingston Stone NFH in an aatand insulated 1,200 or 1,600-gallon
transport tank where they were initially quarandime one of two 20-foot circular tanks at
Livingston Stone NFH. Phenotypic non-winter Chik@almon were released into the
Sacramento River.

A total of 42 Chinook salmon collected at the KedwbDam and RBDD fish traps were tissue
sampled for genetic run determination and quaradtat the Livingston Stone NFH. Forty five
Chinook salmon collected at the Keswick Dam fistptwere returned to the Sacramento River
without being tissue sampled, primarily becausg there deemed to be phenotypic non-winter
Chinook salmon. An unknown number of Chinook saimere captured and released from the
RBDD fish trap. Unsampled salmon from the Keswiaptwere relocated to the Caldwell Park
boat ramp (RM 299).



Genetic Sock Identification

A sample of fin tissue collected from phenotypiaitgr Chinook salmon was sent to the genetics
laboratory at the Bodega Marine Laboratory (BMLjhin 24-hours of collection. Stock
determination from genetic analysis (i.e., wint&ir@©ok or non-winter Chinook) was usually
available 24 to 48 hours after tissue samplesedrat Bodega Marine Laboratory. Floy tags
enabled quarantined fish to be matched with theltsesf genetic run call determinations.

Twenty one of the 42 phenotypic winter Chinook saingollected at the Keswick Dam and
RBDD fish traps were genetically identified as win€Chinook salmon, including 14 males
(66.6%), 6 females (28.6%), and 1 of unknown se8%@ (Table 1). All four of the phenotypic
winter Chinook salmon collected at the RBDD fisiptwvere genetically identified as winter
Chinook salmon (1 male, 3 females). None of thateviChinook collected at the Keswick Dam
and RBDD fish traps were marked with an adiposeliin The 17 Chinook salmon collected at
the Keswick Dam fish trap genetically determined¢onon-winter Chinook were subsequently
returned to Caldwell Park boat ramp (11 malesdales, and 2 unknowns).

Disposition of Quarantined Fish
1999 marked the first year in which fish collectedbroodstock were taken directly to
Livingston Stone NFH

Of the 42 Chinook salmon collected at the KeswiekrDand RBDD fish traps that were
quarantined and sampled for genetic run deternanati 1999 (Tables 1 and 2), 23 genetically
identified winter Chinook salmon were spawned (0@ the Keswick trap [13 males and 6
females]; 4 from the RBDD trap [1 male and 3 feraplenone were of hatchery origin.
Eighteen of the quarantined salmon were returnédet&acramento River at Caldwell Park, 17
of which were genetically identified non-winter @bok (11 males, 4 females, and 2 of
undetermined genderDne genetically identified winter Chinook (a mahe)d in quarantine
was released into the Sacramento River becauspé#vening matrix was fully represented for
males. One Chinook salmon (a male) captured dtéisavick Dam fish trap died during
guarantine.

In 1998, the fish collected for broodstock purposes wétially taken to CNFH as the
construction/installation of the broodstock holding ardavahgston Stone NFH was incomplete.



Keswick Dam Fish Trap
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Figure 1 Numbers of winter and non-winter Chingakmon captured at the Keswick Dam
fish trap between March 16 and July 28, 1999.



Table 1 Disposition of Chinook salmon capturechatkeswick Dam fish trap (Keswick),
and the Red Bluff Diversion Dam fish trap (RBDD)1899. Marked salmon were
considered to be of hatchery origin. Unmarked salmere considered to be of
natural-origin.

K eswick RBDD

Salmon returned without tissue samples (phenotifpinan-winter) = 45 unk
Tissue sampled salmon
Unmarked = 38 4
Adipose fin-clipped (ad-clip) = 0 0
Total captured (not including recaptures) = 83 unk
Recaptured salmon = 1 unk
Salmon that escaped before data wer e collected = unk unk
Disposition of tissue sampled salmon
Keswick RBDD
Genetic non-winter salmon released/reloc M = 11 0
F : 4 0
unk = 2 0
Genetic winter chinook released/reloca M = 1 0
F : 0 0
unk = 0 0
Winter chinook salmon retained as broodstock amgvap M = 13 1
F z 6 3
unk = 0 0
Mortalities
Non-winters found dea M = 0 0
F z 0 0
unk = 0 0
Non-winters sacrificed for CWT recove M = 0 0
F : 0 0
unk = 0 0
Winters sacrificed for CWT recove M = 0 0
F z 0 0
unk = 0 0
Winter mortalitie: M = 0 0
F : 0 0
unk = 1 0
TOTAL TISSUE SAMPLED 38 4




Table 2 Identification numbers, biological datag loy-tag number for fin-tissue sampled Chinookrgm captured at the
Keswick Dam fish trap, Sacramento River (RM 302] #re Red Bluff Diversion Dam fish trap (RM 243al®on
were captured between April 7 and June 23, 199&n@awith adipose fin-clips (ad-clip) were consigiéito be of
hatchery origin. Salmon without adipose fin-clipsrev considered to be of natural origin. Coded-¥dgedata were not
available (N/A) for all marked salmon.

Fork
Date Floy Tag Mark Length Genetic Final
Captured Location GeneticlD Number Status Sex (mm) Run Disposition Comments
4/7/1999 Keswick 99-3001 Y-051  Unmarked Male 543 WCS Spivn

4/14/1999 Keswick 99-3002 Y-052 Unmarked Female 654 WCS awBpd

4/14/1999 Keswick 99-3003 Y-053 Unmarked Unknown 816 N@KES Relocated

4/21/1999 Keswick 99-3004 Y-055  Unmarked Male 682 WCS Bagied 1st call=non-winter, 2nd call =winter

4/21/1999 Keswick 99-3005 Y-056  Unmarked Male 743 NON-W@located

4/21/1999 Keswick 99-3006 Y-057 Unmarked Female 710 WCS awspd

4/21/1999 Keswick 99-3007 Y-058 Unmarked Male 710 WCS Syealv

4/21/1999 Keswick 99-3008 Y-059 Unmarked Female 678 WCS awspd

4/21/1999 Keswick 99-3009 Y-060 Unmarked Female 782 WCS awspd

4/21/1999 Keswick 99-3010 Y-061  Unmarked Male 535 WCS Syeaiv

4/21/1999 Keswick 99-3011 Y-062 Unmarked Male 530 WCS Sealv

5/5/1999 Keswick 99-3012 Y-063  Unmarked Male 772 WCS Speaivn
5/5/1999 Keswick 99-3013 Y-064 Unmarked Female 841 NONSN®Relocated Recapture
5/5/1999 Keswick 99-3014 Y-065 Unmarked Female 738 NONSN®Relocated
5/5/1999 Keswick 99-3015 Y-066 Unmarked Female 677 NONSN®Relocated
5/5/1999 Keswick 99-3016 Y-067 Unmarked Female 678 NONSN®Relocated
5/5/1999 Keswick 99-3017 Y-068 Unmarked Female 662 WCS  wBpd
5/5/1999 Keswick 99-3018 Y-069 Unmarked Female 695 WCS tddioy
5/5/1999 Keswick 99-3019 Y-070  Unmarked Male 538 WCS Syeaivn
5/5/1999 Keswick 99-3020 Y-071  Unmarked Female 612 WCS  wipd
5/5/1999 Keswick 99-3021 Y-072  Unmarked Male 492 WCS Syeaivn
5/5/1999 Keswick 99-3022 Y-073  Unmarked Male 562 WCS Spivn



Table 2 (cont.)

Identification numbers, biologidata, and floy-tag number for fin-tissue sampleth@bk salmon captured at
the Keswick Dam fish trap, Sacramento River (RM)3@&d the Red Bluff Diversion Dam fish trap (RM 243
Salmon were captured between April 7 and June 23).1Salmon with adipose fin-clips (ad-clip) were
considered to be of hatchery origin. Salmon withamipose fin-clips were considered to be of natorain.
Coded-wire tag data were not available (N/A) fémadrked salmon.

Fork

Date Floy Tag Mark Length Genetic Final
Captured Location GeneticlD Number Status Sex (mm) Run Disposition Comments
5/5/1999  Keswick 99-3023 Y-074  Unmarked Male 527 WCS Spawne
5/12/1999 Keswick  99-3024 Y-075  Unmarked Male 781 NON-WCS lo&aed
5/12/1999 Keswick 99-3025 Y-076 Unmarked Male 452 NON-WCS lo€sed
5/12/1999 Keswick  99-3026 Y-077  Unmarked Male 508 WCS Seavn
5/19/1999 Keswick 99-3027 Y-078  Unmarked Male 668 NON-WCS lo&aed
5/19/1999 Keswick  99-3028 Y-079  Unmarked Male 682 NON-WCS lo&sed
6/2/1999 Keswick  99-3029 Y-080 Unmarked Male 461 NON-WCS oBated
6/2/1999 Keswick  99-3030 Y-081 Unmarked Unknown 469 NONE8V Relocated
6/8/1999 RBDD 99-3031 Y-082 Unmarked Female 699 WCS Spawned
6/9/1999 Keswick  99-3032 Y-083  Unmarked Male 602 WCS Spawned
6/9/1999 Keswick  99-3033 Y-084  Unmarked Male 497 WCS Spawned
6/9/1999 Keswick  99-3034 Y-085  Unmarked Male 432 NON-WCS Batied
6/15/1999 RBDD 99-3035 Y-086 Unmarked Female 679 WCS Spawned
6/15/1999 RBDD 99-3036 Y-087  Unmarked Male 564 WCS Spawned
6/16/1999 Keswick  99-3037 Y-088  Unmarked Male 930 NON-WCS oRated
6/16/1999 Keswick  99-3038 Y-089 Unmarked Male 568 WCS Spawne
6/16/1999 Keswick  99-3039 Y-090  Unmarked Male 474 NON-WCS oRated
6/17/1999 RBDD 99-3040 Y-091 Unmarked Female 610 WCS Spawned
6/23/1999 Keswick  99-3041 Y-092 Unmarked Male 522 NON-WCS oRated
6/23/1999 Keswick  99-3042 Y-093 Unmarked Male 404 NON-WCS oRated



Fish Health M aintenance and Monitoring

1999 marked the first year in which Chinook salraoltected at the Keswick Dam and RBDD
fish traps were taken directly to Livingston StdfieH. They were transported directly to
Livingston Stone NFH via transport vehicles whichrevequipped with either a 1,200 or 1,600
gallon, aerated and insulated transport tank. Wiste initially held in one of the 20-foot circular
tanks at Livingston Stone NFH.

Various therapeutic and prophylactic treatmentsevwesed on winter Chinook salmon

broodstock to increase survival of adults and redigks of disease transmission to offspring
(Table 3). Additionally, salt, Poly Aqua, and athetics were used to reduce effects of stress on
broodstock. The application of drugs followed tb@approved Drugs for Use on Threatened
and Endangered Fish Species” guidelines from tloel Bod Drug Administration (FDA 2696).
Hatchery personnel and staff from the Californiasdtia Fish Health Center closely monitored
fish health.

In the adult holding tanks malachite green was tgdikat all adult winter Chinook salmon that
were captured to reduce or eliminate fungal intexti Based on previous mortality rates of
winter Chinook in untreated holding ponds at ColerN&H, treatments with malachite green
appeared to be effective in reducing the numbéurmjus-related deaths (when fish did not
arrive heavily infected). In 1999, no deaths wadtabuted to fungal infection. A total of 487.5 g
of malachite green was used for 25 treatments 919

Adults were given injections of erythromycin in thersal sinus at a target dosage of 20 mg/kg
to help prevent vertical transmissionRenibacterium salmoninarum (the organism responsible
for bacterial kidney disease). Females were tadgetetreatment; however, salmon of unknown
sex were treated as well. All 9 of the females spiweceived one to four injections with at
least fourteen days between injections (TableEdght of 14 males spawned received
erythromycin injections prior to sex determinatioone received more than one injection (Table
5). The CA-NV FHC tested 44 winter Chinook adutisR. salmoninarum using an enzyme-
linked immunosorbent assay (ELISA). These congdisteall 24 winter Chinook captured in the
Sacramento River and 20 captive broodstock femailes results indicated suspected
salmoninarum infection in 84% (37) of the salmon tested while temaining 16% (7) tested
negative for the bacteria.

Luteinizing Hormone - Releasing Hormone analogud-RH,) was administered in 1999 to
accelerate final gamete maturation in fish that ddaedy undergone gametogenesis. Similar to
previous years, LH-Rwas used to synchronize maturation of broodstddtese Ovaplant
implants release 30% of their content in the tinsee days after injection and the remaining
hormone over a 20-day period to sustain an effeconcentration within the fish. The implant
dosage was 250g (supplied by Syndel International Inc.). Impkatere injected into the

dorsal muscle lateral and anterior to the dorsahith the use of a Ralgro pellet injector.

Six fish were given LH-RKtherapy from May 3 through July 5, 1999 (2 matefemales).
These fish took an average of 8.3 days post-igedtiange 3 to 18 days) to reach maturity.



Prespawning Mortality
Prespawning mortality was 4.17% (1 of 24). Prespagvmortality for brood years 1995 and
1998 was 7.1% and 6.5%, respectively.

Table 3 Drugs and treatments that may be apfiethaintain health of winter Chinook
salmon at Livingston Stone National Fish Hatchery.

Type Dosage Method Application
erythromycin 20 mg/kg dorsal sinus injection  antibacterial
iodophor 75 ppm bath antibacterial
malachite green 1 ppm bath antifungal
formalin 167 ppm flow through antifungal
MS-222 bath anesthetic
vibrio spp. vaccine bath vaccination against

salt-water vibrio spp.
Poly Aqua 1 qt/1,200 gallons  bath/flow through s$reeducer
salt bath/flow through stress reducer
Chloramine-T 15 ppm Bath antibacterial

10



Table 4 Spawning and drug treatment history fordlemvinter Chinook salmon held for spawning at hgston Stone
National Fish Hatchery in 1999.

Genetic  Date length Weight  Date Dateof  Daysin Erythromycin' LH-RHa’ Number of
ID  Captured Location (mm) (lbs) Spawned death  Captivity Dose(mls) Injections Dose(ug) Injections MG®  Comments

99-3002 04/14/99 Keswick 647 6.7 05/01/99 05/19/99 34 0.3 1 4

99-3006 04/21/99 Keswick 711 11.0 05/06/99 05/06/99 14 0.5 1 4

99-3008 04/21/99 Keswick 669 9.0 05/06/99 05/06/99 14 0.4 1 4

99-3009 04/21/99 Keswick 718 11.5 05/13/99 05/13/99 21 0.5 1 5

99-3017 05/05/99 Keswick 667 8.4 06/10/99 06/10/99 35 0.4 2 8

99-3018 05/05/99 Keswick 697 9.2 05/11/99 14 0.5 1 3 Prespaomality
99-3020 05/05/99 Keswick 618 6.3 06/07/99 06/07/99 32 0.3 2 50.@2 1 7

99-3031 06/08/99 RBDD 692 11.1 07/01/99 07/01/99 22 0.5 1 @50. 1 5

99-3035 06/15/99 RBDD 679 9.7 07/08/99 07/08/99 22 0.5 1 2500 2 5

99-3040 06/17/99 RBDD 617 7.0 07/05/99 07/05/99 17 0.4 1 2500 2 3

1 Erythromycin dose was based on 20 mg/kg.
2 LH-RHa = Luteinizing Hormone - Releasing Homeanalogue. Each capsule contained;2p0
3 MG = Malachite green. Fish were immersed inppm bath.
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Table 5 Spawning and drug treatment history foremmahter Chinook salmon held for spawning at Livatan Stone National
Fish Hatchery in 1999.

Genetic Date length  Weight Date Date of Daysin Erythromycin* LH-RHa Number of
ID Captured Location (mm) (Ibs) Spawned death Captivity Dose(mls) Injections Dose(ng) Injections MG®  Comments
99-3001 04/07/99 Keswick 548 51 06/07/99  07/13/99 97 0.3 1 3 2
99-3007 04/21/99 Keswick 723 10.7 05/01/99  05/13/99 22 5
05/06/99
05/13/99
99-3010 04/21/99 Keswick 538 4.5 07/05/99  07/13/99 83 21
99-3011 04/21/99 Keswick 532 4.5 05/06/99  05/13/99 22 0.2 1 251 1 8
05/10/99
05/13/99
99-3012 05/05/99 Keswick 818 13.5 05/10/99  05/13/99 8 1
99-3019 05/05/99 Keswick 539 4.5 07/08/99  07/13/99 69 17
99-3021 05/05/99 Keswick 488 2.9 07/08/99  07/27/99 83 19
99-3022 05/05/99 Keswick 560 4.9 06/10/99  07/13/99 69 0.2 1 7 1
99-3023 05/05/99 Keswick 525 3.9 06/07/99  07/27/99 83 0.2 1 9 1
99-3026 05/12/99 Keswick 508 3.2 06/10/99  07/13/99 62 0.2 1 2 1
99-3032 06/09/99 Keswick 607 6.1 07/01/99  07/13/99 34 7
99-3033 06/09/99 Keswick 499 34 07/05/99  07/13/99 34 7
99-3036 06/15/99 RBDD 565 4.9 07/01/99 07/27/99 42 8
*99-3038 06/16/99 Keswick 564 4.6 06/21/99  06/23/99 7 0
1 Erythromycin dose was based on 20 mg/kg.
2 LH-RHa = Luteinizing Hormone - Releasing Homeanalogue. Each capsule contained;2p0
3 MG = Malachite green. Fish were immersed inpggom bath.

Male 99-3038 was not spawned directly with &@s captured from the Sacramento River; semercwagenically preserved for spawning with captieméles.
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Spawning

Adults Collected at Keswick and RBDD

When genetic analysis indicated that a quarantiisedvas a winter Chinook salmon, the fish
was transferred to a 20-foot diameter tank wheneg held until ripe for spawning. Winter
Chinook were examined twice a week to assessdtae of sexual maturity. To assess sexual
maturity of salmon in the 20-foot circular tankyseal salmon were crowded into a pie-shaped
containment area using a hinged crowder consistitgo solid vinyl-covered screens. Tricane
methanesulfonate (MS-222) was added to anaesttibéZesh so they could be examined for
maturity and overall fish health. When a femalensa was identified as being sexually mature,
it was sacrificed with a blow to the head, remofredh the tank and rinsed in fresh water to
remove any remaining MS-222. The caudal arteryseagred to bleed out the females so that
blood would not mix into the eggs. The eggs weraaved by making an incision from the vent
to the pectoral fin. Eggs from females were sdpdranto two approximately equal groups,
when possible, and each group was fertilized wethen from a different male. After mixing the
sperm and eggs, tris-glycine buffer was added tereksperm life and motility. Spawned males
were either returned to the holding tank for addial spawning or sacrificed. Males were used a
maximum of four times. After the fourth spawningeay, males were sacrificed. Each fish, if
possible, was spawned with at least two othersaforreasons: 1) to increase genetic variability,
and 2) to prevent losing all of the gametes frospawner if the other spawner did not have
viable gametes.

Each female was assigned a number and each malessigeed a letter. Thus each spawning
cross resulted in a specific “family group”. Foraeple, when female 1 was spawned with male
A, “family group” 1A was created.

Hatchery spawning of winter Chinook salmon occutvetiveen May 1 and July 8, 1999 (Figure
2) roughly corresponding to the historical natw@dwn timing Naturally reproducing winter
Chinook spawn between April and early August, pegkiear the end of May and the beginning
of June (Vogel and Marine 1991). A total of 9 féen@able 4) and 14 male (Table 5) winter
Chinook salmon were spawned in 1999. Over 38,008 &ere collected, producing 17 family
groups (Table 7), giving an average of 4,256 gezgys per female. Lengths of spawned
females ranged from 617 to 718 mm (fork length) aneraged 669 mm. Lengths of spawned
males ranged from 488 to 818 mm and averaged 563 mm

Captive Broodstock

Because of the low numbers of adult winter Chinbadodstock collected at the Keswick Dam
and RBDD fish traps in 1999, captive broodstockengsed to augment the propagation
program. Captive broodstock spawning that prodyweehiles intended for release occurred
between June 18 and August 6, 1999 (Table 8). Tweaptive broodstock females, were
spawned (1 from brood year 1994 and 19 from bragad $995) with 15 natural-origin males,
producing 40 total crosses. Over 30,500 eggs wa@tected, producing 26 family groups,
giving an average of 1,530 eggs per female. Fmsses were created using fresh milt and 36
using cryo-preserved milt.
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In 1999, there were 8 additional captive adults tipened too late for incorporation into the
production group (Table 8). From August 19 to Astge6, 3 females (all from brood year 1995)
were spawned with 5 males (1 from brood year 199dym brood year 1995) producing 6
crosses (all using fresh milt).

Table 6 Summary of captive broodstock spawning/aiets in 1999
Females Spawned For release |Late spawners
BY 1994 1 0
BY 1995 19 3
Total 20 3

Males Spawned
Natural-origin 15 0
Captive-origin 0 5
Total 15 5
Crosses
using fresh milt 4 6
using cryo milt 36 0
Total 40 6
Green Eggs 30,589 4,996
Eyed Eggs 7,148 4,849
No. Hatched 4,831 est. 4,064
No. Tanked 4,508 3,391
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Figure 2

Spawning of winter Chinook salmon at Lggton Stone National Fish Hatchery, May 1 througiz 8, 1999. Bars
correspond to numbers of females spawned per day.

15



| ncubation and Rearing

Progeny of Adults Collected at the Keswick Dam and RBDD fish traps

After fertilization, the winter Chinook eggs weraped in a Heath incubator tray and disinfected
with 75 parts per million (ppm) iodophor bath fdr thinutes. To help prevent excessive fungus,
incubating eggs were treated twice a week with@ gfim formalin for 15 minutes as a flow-
through treatment. This proved very successfal pophylactic. Formalin treatments were
discontinued once eggs had hatched. Initial wider in the incubator trays was four gallons
per minute (gpm) and later increased to six gpeyatup. Percent eye-up ranged from 73.6 to
99.4%, averaging 89.0%. After eye-up, eggs weoelgtd and non-viable eggs were removed.
Sac fry were left in the incubator trays until loattup, at which time they were transferred to 30-
inch diameter (10.2 cubic foot) circular tanks atatted on commercial feed.

Progeny of Captive adults

Once the captive origin eggs reached the eyed stagedega Marine Laboratory (BML), they
were placed in jars filled with water and transpdrto Livingston Stone NFH for final

incubation and rearing. Captive matings producéd& eyed eggs (23.4% eye-up) of which
4,831 hatched (15.8% egg-to-hatch rate) and 4,598 vanked (14.7% egg-to-tank rate). In
1999, all of these captive origin juveniles werenbined prior to release, and were subsequently
released as a single group. These relatively lenggntages are likely due to the use of
predominately cryo-preserved semen, which in oflears have shown to have generally lower
survival rates.

The later captive matings (August 19 to August@educed 4,996 green eggs resulting in 4,849
eyed eggs (97.1% eye up), of which an estimategddhdtched (estimated 81.3% egg-to-hatch
rate) and 3,391 were tanked (67.9% egg-to-tanh.rate

Juvenile Rearing

The small circular tanks at Livingston Stone NFHd #me Zeilger 12-hour belt feeders provided
an excellent environment for starting and sepagatmall groups of fish. A total of 643.6

pounds (lbs.) of feed was used resulting in a tww&aght gain of 584.0 pounds between July 12
and release on January 28. This provided a fedecsion of 1.10 (food fed/weight gain). This
was the same conversion rate as seen in 1998tofdiéength increase was 2.662 inches (67.6
mm). Growth was at it highest in October with iagth increase of 0.485 inches (12.3 mm), and
at its lowest in September at 0.314 inches (8.0.mhmese numbers do not include any fish held
for the captive broodstock program.

Captive-origin juveniles were fed a total of 47aupds of feed resulting in a total weight gain of
32.3 pounds between July 12 and release on JaB8aryhis provided a feed conversion of 1.47
(food fed/weight gain). The total length increases 1.518 inches (38.6 mm). Growth was at its
highest in November with a length increase of 0.#@8es (12.5 mm), and at its lowest in
August at 0.028 inches (0.7 mm).

Initial feeding began on July 12, 1999 using Biee@on'’s starter #1, then #2, and final #3.

Artemia nauplii (Cyclop-eeze™ from Argent Chemical Laboratoriesyavadded to increase
interest in the feed. At approximately 500 fistitte pound the diet was changed to BioOregon’s
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Biodiet grower (BDG) 1.3 mm pellets and at 250he pound BDG 1.5 mm pellets. The fish
remained on BDG 1.5 mm pellets until release.

Feeding rates were determined using the Bio-Oregg@eding guidelines. This method uses
average monthly water temperatures to determinagppeopriate percent body weight to feed.

Because of the small number of naturally origirvapers available in 1999, each natural origin x
natural origin family group was allowed to be kapits own tank until release. Due to the
relatively low number of juveniles produced frone tbaptive propagation program, progeny
from the captive broodstock females were combinéal ane tank.

17



Table 7 Family groups, date spawned, egg countshamber tanked for brood year 1999 winter Chinsalknon spawned at
Livingston Stone NFH.

Crosses (by floy tag number)  Family Date Number of Percent eye-  Number Per cent Number Precent tanked
Female Male group spawned  Greeneggs  Eyed eggs up hatched hatched tanked from eyed eggs
Y-052 X Y-058 1A 5/1/99 3560 3387 95.14 3294 92.53 3169 93.56
Y-057 X Y-058 2A 5/6/99 2174 2145 98.67 2140 98.44 2211 103.08
Y-057 X Y-062 2B 5/6/99 2087 2065 98.95 2060 98.71 2044 98.98
Y-059 X Y-062 3B 5/10/99 2009 1834 91.29 1826 90.89 1989 198.4
Y-059 X Y-063 3C 5/10/99 1798 1787 99.39 1781 99.05 1755 98.21
Y-060 X Y-058 4A 5/13/99 2479 1985 80.07 1968 79.39 1403 70.68
Y-060 X Y-062 4B 5/13/99 2465 1859 75.42 1825 74.04 1772 95.32
Y-071 X Y-051 5D 6/7/99 1893 1871 98.84 1853 97.89 1661 88.78
Y-071 X Y-074 5E 6/7/99 1664 1652 99.28 1633 98.14 1398 84.62
Y-068 X Y-073 6F 6/10/99 2304 2289 99.35 2279 98.91 2210 96.55
Y-068 X Y-077 6G 6/10/99 1921 1910 99.43 1901 98.96 1878 98.32
Y-082 X Y-083 71 7/1/99 2375 2207 92.93 1534 64.59 1463 66.29
Y-082 X Y-087 7J 7/1/99 2288 1819 79.50 1017 44.45 985 54.15
Y-091 X Y-084 8K 7/5/99 2286 1734 75.85 1300 56.87 1050 60.55
Y-091 X Y-061 8L 7/5/99 2370 2103 88.73 1667 70.34 1545 73.47
Y-086 X Y-070 9M 718/99 2317 1706 73.63 1382 59.65 1365 80.01
Y-086 X Y-072 9N 7/8/99 2313 1716 74.19 1317 56.94 1267 73.83

TOTALS 38303 34069 88.95 30777 80.35 29165 85.61

Eggs per
female 4255.89

Table 8 Family groups, date spawned, egg coantsnhumber tanked for brood year 1999 captive widtenook salmon

spawned at Bodega Marine Laboratory (BML).
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TANKED

MATING GROUP DATE GREEN EYED % NO. % NO. FROM
FEMALE MALE IDENITY SPAWNED EGGS EGGS EYEUP HATCHED HATCH TANKED GREENEGGS
011-289-853 X CRYO 194 1A 6/18/99 967 0 0.00 0 0.00 0 0.00
011-289-853 X CRYO D93 1B 6/18/99 1125 35 3.11 22 1.96 18 601.
011-123-571 X CRYO B 2A 6/29/99 519 155 290.87 129 24.86 123 23.70
011-123-571 X CRYO D 2B 6/29/99 531 26 4.90 23 4.33 24 4.52
011-100-328 X CRYO F 3A 6/30/99 1219 99 8.12 62 5.09 62 5.09
011-100-328 X CRYO G 3B 6/30/99 1502 142 9.45 70 4.66 64 64.2
010-599-632 X CRYO D 4A 717199 636 164 25.79 97 15.25 91 314.
010-599-632 X CRYO B 4B 717199 701 421 60.06 278 39.66 294 1.94
ONOIDF052 X CRYO H 5A 717199 1164 430 36.94 98 8.42 83 7.13
ONOIDF052 X CRYO A 5B 7/7/99 1034 322 31.14 49 4.74 17 1.64
011-108-017 X CRYO A 6A 7/9/99 679 14 2.06 7 1.03 7 1.03
011-108-017 X CRYO B 6B 7/9/99 567 16 2.82 10 1.76 9 1.59
011-118-858 X CRYO E 7A 7/9/99 924 187 20.24 143 15.48 144 5.58
011-118-858 X CRYO F 7B 7/9/99 763 115 15.07 88 11.53 90 8al.
010-881-347 X CRYO H 8A 7/9/99 448 124 27.68 84 18.75 75 746.
010-881-347 X CRYO A 8B 7/9/99 354 39 11.02 23 6.50 21 5.93
011-009-847 X CRYO B 9A 7/9/99 1030 60 5.83 35 3.40 33 3.20
011-009-847 X CRYO E 9B 7/9/99 1067 94 8.81 50 4.69 37 3.47
010-295-841 X FRESH F 10A 7/13/99 326 56 17.18 40 12.27 28 59 8.
010-295-841 X FRESH D 10B 7/13/99 444 85 19.14 56 12.61 34 66 7.
011-100-348 X FRESH G 11A 7/13/99 574 241 41.99 116 20.21 3 10 17.94
011-100-348 X FRESH | 11B 7/13/99 738 375 50.81 173 23.44 514 19.65
011-360-066 X CRYO K 12A 7/28/99 1219 158 12.96 112 9.19 510 8.61
011-360-066 X CRYO L 12B 7/28/99 1380 174 12.61 111 8.04 6 10 7.68
010-866-853 X CRYO E 13A 7/30/99 1169 443 37.90 420 35.93 13 4 35.33
010-866-853 X CRYO | 13B 7/30/99 864 356 41.20 304 35.19 6 29 34.26

Table 8 (cont.)

Family groups, date spawned,cegonts, and number tanked for brood year 1999 \aaptinter Chinook
salmon spawned at Bodega Marine Laboratory (BML).

19



TANKED

MATING GROUP DATE GREEN EYED % NO. % NO. FROM

FEMALE MALE IDENITY SPAWNED EGGS EGGS EYEUP HATCHED HATCH TANKED GREENEGGS
011-112-366 X CRYO J 14A 7/30/99 871 221 25.37 120 13.78 110 11.60
011-112-366 X CRYO N 14B 7/30/99 879 228 25.94 118 13.42 011 1251
011-558-516 X CRYO J 15A 7/30/99 376 186 49.47 158 42.02 9 14 39.63
011-558-516 X CRYO N 15B 7/30/99 388 106 27.32 28 7.22 28 227.
020-367-594 X CRYO | 16A 7/30/99 436 252 57.80 170 38.99 318 41.97
020-367-594 X CRYO K 16B 7/30/99 435 285 65.52 235 54.02 320 46.67
ONO1DF028 X CRYO M 17A 8/2/99 320 74 23.13 67 20.94 62 19.38
ONO1DF028 X CRYO L 17B 8/2/99 389 117 30.08 99 25.45 93 23.91
010-291-057 X CRYO M 18A 8/4/99 818 79 9.66 50 6.11 50 6.11
010-291-057 X CRYO K 18B 8/4/99 692 7 11.13 57 8.24 45 6.50
010-596-532 X CRYO H 19A 8/6/99 972 546 56.17 518 53.29 481 49.49
010-596-532 X CRYO E 19B 8/6/99 1035 392 37.87 370 35.75 8 35 34.59
010-322-515 X CRYO A 20A 8/6/99 461 80 17.35 72 15.62 67 534.
010-322-515 X CRYO F 20B 8/6/99 573 174 30.37 169 29.49 156 27.23

Totals 30589 7148 23.37 4831 15.79 4508 14.74

Eggs per Female 1529



Juvenile Fish Health Maintenance and Treatments

Brood year 1999 juveniles held for the captive lbisiock program were vaccinated against
Vibrio on March 4, 2000. Vaccinations were performed Iying the formalin inactivated
bacteria solution with the appropriate amount ofervéone to ten ratio), then dipping the fish in
this solution for 20 seconds. After the 20 secdipd fish were returned to their tanks.

Juvenile Releases

Tagging

All hatchery origin winter Chinook juveniles wereded-wire tagged between December 16, and
December 21, 1999. Each of the 18 final family goteceived a unique tag code (Table 9). A
total of 1,204 juveniles retained for the captiveduistock program were also tagged with
passive integrated transponder (PIT) tags. Ottfish, 204 were reared at Livingston Stone
NFH and the remaining fish were transferred to Bafid Steinhart Aquarium for rearing. Five
fish lost their PIT tags before being transferr2dl¢stined for Steinhart, 2 destined for BML,

and 1 slated to remain at Livingston Stone NFHRagging with PIT tags occurred on January

19 and 20, 2000. Fish ranged in length from &9 tm 116 mm at the time of tagging.
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Table 9 Coded-wire tag (CWT) codes, associatedliyagnoups, number that were tagged
with passive integrated transponders (PIT), mednlémgth, and distribution for
juvenile winter Chinook salmon retained for thetoapbroodstock program,
brood year 1999.

Number PIT Mean fork Retained for Captive
CWT Code Family Group Tagged Length (mm) Broodstock Program

29 Steinhart Aquarium
0501021205 9N 70 80 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021206 oM 70 78 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021207 8L 70 77 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021208 8K 70 79 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021209 7J 70 85 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021210 71 70 81 29 Bodega Marine Lab
12 Livingston Stone NFH

29 Steinhart Aquarium
0501021211 3C 70 105 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021212 4A 70 106 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021213 6G 70 89 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021214 5D 70 92 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021215 5E 70 99 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021301 4B 70 101 29 Bodega Marine Lab
12 Livingston Stone NFH
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Table 9(cont) Coded-wire tag (CWT) codes, assaditmily groups, number that were
tagged with passive integrated transponders (Pi€an fork length, and
distribution for juvenile winter Chinook salmon aeted for the captive
broodstock program, brood year 1999.

Number PIT Mean fork Retained for Captive
CWT Code Family Group Tagged Length (mm) Broodstock Program

29 Steinhart Aquarium
0501021302 2A 70 Q99 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021303 2B 70 102 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021304 3B 70 99 29 Bodega Marine Lab
12 Livingston Stone NFH
29 Steinhart Aquarium
0501021305 6F 70 88 29 Bodega Marine Lab
12 Livingston Stone NFH
36 Steinhart Aquarium
0501021306 1A 84 100 36 Bodega Marine Lab
12 Livingston Stone NFH

all captive broodstock

0 69 all released, none retained
crosses

0501021307

Distribution

Normally, before and after hatchery juvenile win@#inook are released into the Sacramento
River, the Service estimates the “effective popartesize” of the winter Chinook salmon
population, both with and without the influencehattchery-origin fish. The effective population
size estimate provides an assessment of poteetigltig risk to the natural population as a result
of the release of the juveniles from the producporgram. However, because of the small
number of brood year 1999 hatchery juvenile widbmook relative to the natural production in
the Sacramento River, genetic risk of the releaa® aonsidered unlikely and an effective
population size calculation was deemed to be urssaceg.
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Table 10 Tagging information for BY 1999 winter @bok salmon

Number Number held for Tag Length Number
Tag Code Tagged Mortalities Captive program Retention Min Max Mean Released
501021205 943 4 70 0.99 62 90 75 860
501021206 1276 2 70 0.98 49 85 74 1180
501021207 1383 4 70 0.98 48 92 74 1283
501021208 894 3 70 0.99 48 9 76 813
501021209 1105 4 70 0.97 67 97 84 1000
501021210 1375 1 70 0.97 55 87 79 1265
501021211 1629 2 70 1.00 84 114 98 1557
501021212 1220 5 70 1.00 55 121 103 1145
501021213 1826 0 70 0.99 80 103 89 1738
501021214 1611 4 70 1.00 80 105 92 1545
501021215 1280 5 70 1.00 83 112 96 1205
501021301 1695 2 70 0.97 79 116 101 1574
501021302 2253 3 70 0.97 87 110 98 2115
501021303 2073 0 70 1.00 89 116 100 2003
501021304 1790 4 70 1.00 84 119 101 1716
501021305 2221 4 70 0.99 75 101 89 2125
501021306 3187 3 84 0.99 86 113 98 3069

501021307 4334

=
(6]

0 0.98 49 90 69 4232



A total of 26,522 fish (46.3 per pound) from naturagin by natural origin crosses and 4,318
fish (122.7 per pound) from captive by natural origgosses were released into the Sacramento
River at the Caldwell Park on January 28, 2000e 3&@mon were released at dusk thus allowing
them to acclimate through the night to reduce bs$osses from predation. Average survival
from egg to release was 69.6% for natural origitimga crosses (range: 36.0-96.3%), and
14.1% for captive matings (range was unavailablé)e majority of juvenile mortality occurred
during the egg stage and the sac fry stage. Qutaniles held for the captive broodstock
program, 1,000 fish (25.7 per pound) were transteto Bodega Bay Marine Lab for smolting

on April 4, 2000 (half of these were later transddrto Steinhart Aquarium for maintenance) and
204 fish were retained at Livingston Stone NFH.th& time of tagging, a small piece of fin was
removed from these fish allowing genetic determamabf sex. This was done so that males and
females can be reared separately, to reduce poesogiaturation in the males. Hopefully this
can be accomplished by reducing feed, and thuseglgrowth and fat deposition in males.

Of the 3,391 juveniles produced by the later capticaptive matings, 30 were sent to Steinhart
Aquarium for display (10 on 2/8/01 and 20 on 6/2F/@nd 10 were sent to Pier 39 Underwater
World for display (on 3/15/01). The remaining fisiere held at BML until they died or were
euthanized.

Fish Health Maintenance and Monitoring
At the time of release, CA-NV FHC personnel tegt@duvenile Chinook salmon fdR.
salmoninarumusing ELISA. Thirty two percent (13) were negat{eetical density value
.0.083); the remaining 68% (27) were in the low pesirange (with the highest optical density
value = 0.384). Because of the occurrence of fadsgtive readings, optical density values that
are within two standard deviations of the negateference tissue are considered negative.
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Attachment A

1999 Winter Chinook
Adult Trapping Plan



1999 Adult winter-run Chinook salmon trapping plan/schedule

In 1999 the Service intends to capture 120 adulterdrun Chinook salmon for the propagation
program. A preseason run-size estimate of appibeiy 1,400 has been generated using an
average replacement rate of 1.5:1 and a threemyaturation schedule (Table 7). Run sizes over
800 allow the Service to collect the maximum numifeadults requested (120) based on the
15% capture limit. The schedule for monthly cdilec targets is presented in Table 7. Due to
construction projects no trapping will occur priormid-February 1999.

The preseason run-size estimate generated lastwasarelatively accurate when compared to

the post season estimate. The preseason runssizete generated by the U.S. Fish and

Wildlife Service in 1998 was 2,000. The prelimyngost season run-size estimate generated by
the California Department of Fish and Game was22,64s seen, the run size estimate generated
by the Service was conservative when comparedetpaist season estimate, indicating fewer

fish would have been collected for the programweleer, the Service has placed an upper limit
on broodstock collection at 120*. This means thtkte run size estimate exceeds 800 only 120
fish will be collected regardless of the actual suze.

The trapping schedule has monthly collection tar¢i@oughout the trapping season. However,
consistent with past operations, if monthly targetsnot met, efforts will be made to attain the
cumulative trapping number during the following rttanFor example, assume 50 adults are
collected through March. This year’s trap schedUbble 7) calls for a cumulative target value
of 63 through March (5th column, March entry). Rdtugh only 34 adults are targeted for
collection in April (4th column, April entry), thiarget will be adjusted to 47 to attempt to hit the
cumulative value of 97 (5th column, April entry)thé end of April.

As described in the Service’s 1998 Section 10 peapplication supplement and addendum, all
collected fish will be subjected to a 3-5 day quéiree/detention period. At the time of capture
at the Keswick Dam fish trap, a tissue sample béllcollected and a floy tag affixed to the
specific individual. The tissue sample will begyed to the Bodega Marine Laboratory for
genetic analysis. If the results of the analystsfavorable (i.e., high probability of being a
winter-run Chinook salmon), the fish will be maimid for the propagation program. If the
results are not favorable, the individual fish vadl transported back to the mainstem Sacramento
River at Caldwell Park and released. In 1998, ®l90ore >= 2 was the genetic criteria to retain
an individual for the spawning program (see amendroEESA section 10 permit supplement
dated June 30, 1998 for a complete descriptionGid [scores and genetic and phenotypic
selection criteria). In 1999, a LOD score of >=aynbe adopted. Refinement of baseline
genetic data suggests this reduction in the LODnwil result in selection of “non” winter-run
Chinook salmon for the propagation program, wlatehe same time, reducing the unnecessary
rejection of actual winter-run Chinook salmon aslLithorough discussion of this topic will
occur on February 26, 1999 at a meeting of the BEn8ubcommittee of the Winter-run
Chinook Salmon Captive Broodstock Committee.

*The Livingston Stone National Fish Hatchery wasigeed to have an adult holding capacity of
approximately 120 winter-run Chinook salmon adults.
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Table 7.—Livingston Stone National Fish Hatcherpter-run Chinook salmon adult collection strateggl actual adult collection
activities for brood yeal999 based on a pre-season run-size estimate of 1y#D8a target collection of 120 fish.

Target Capture I Actual Capturg i
Month | Percent Estimated
Distributio? | NumbeP Numbef | Cumulative | Number Cumulative | Cumulative Percent of
Number Number Total Estimated Run
Dec 1.8 25 2 2
Jan 5.1 71 6 8
Feb 9.6 134 12 20
Mar 36.0 504 43 63
Apr 28.6 400 34 97
May 8.9 125 11 108
Jun 6.8 95 8 116
Jul 3.4 48 4 120 | |
Aug 0.0 0 0 120
Total 100 1400 120

4Historic percent distribution timing from Decemlerough July (displayed) base on fish counts at Bleff Diversion Dam.
P.The estimated run-size of 1,400 for 1999 is ifiitipredicted based on:
1) an estimated population of 940 in 1996 (moshsalreturn at age three);
2) an expected replacement level of 1.5 to 1 (re@glacement levels include: 1.2 to 1 [1992 -5]992.8 to 1 [1993 - 1996];
4.6 t0 1 [1994 - 1997]; and 1.9 to 1 [1995 to 199B§timated run-size values will be updated wittual in-season
predictions based on counts at the Red Bluff Diear®am, aerial redd surveys, and trapping sucaegse Keswick Dam
fish trap.
“-The target capture rate is 15% of the estimataesize. However, to maintain genetic diversity Jess than 20 will be taken
regardless of the run-size (i.e., run-size<13%)difionally, due to spatial constrains, no morentthd0 will be collected regardless of
the run-size estimate (i.e., > 800)
d_Monthly target numbers are generated by multigtime total target capture (see footnote c) byptreent distribution value (see
footnote®).
°-Actual capture data for 1999 can be found in fglion page 5 of this report
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