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Fish Conservation and Culture
Laboratory (FCCL)

m Aquaculture Program (500,000 smelt)

m Toxicity studies — Werner et al, UCD

m Female influence on egg size —Bennett & Teh, UCD

m [arval feeding - Sullivan, Kimmerer, SEFSU

m Reserve population at Livingston Stone Hatchery -FWS
® Genetics — May and Fisch UCD, with FWS

= Mock Release Site Study — DWR and DFG

= Pilot Pit-Tag and Release Study — Castillo, FWS



Fish Conservation and Culture
Laboratory (FCCL)

® Aquaculture Program

m Delta Fishes Research Program

®m Environmental factors inﬂuencing feeding behavior
® Gonadal maturation and spawning
® Nutrition

m [arval behavior



Fish Conservation and Culture
Laboratory (FCCL)

® Aquaculture Program
m Delta Fishes Research Program
m Refugial Population

® Facility construction
® Breeding plan

= [nitiation of refugial population
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Benefits of a refugial population

B Delta smelt are at risk of extinction

m Take restrictions are imposed

m Should we wait to develop retugial population?

m Urgency: risk loss of genetic diversity.
m Refugial population serves as a genetic bank.

m Supplementation of wild stock 1s not planned.

m Natural reproduction may be insufficient to recover
the species.
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New refuge site
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New generator & powet

New canopy
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Construction of refuge facility

Larval and juvenile
systems (above)
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Development of a Breeding Plan

m Captive wild 2-year old fish, BY 2006

m Developed plan in cooperation with:
m UCD: Genetic analysis - Genetic Variation Lab

m USFWS: Sub-population of delta smelt for
Livingston Stone National Fish Hatchery.

m Over 500 broodstock spawned this spring in
existing FCCL facility
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New Procedures

m Controlled single pair crosses (SPC)

® | male x 1 female

Egos from multiple SPC are combined to
form a multi-family group (MFG)

B Parents are maintained for an additional

year

14



Construction of a Multi-Family Group

Single crosses will be made and all eggs collected
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6000 eggs
Multi-family composed of 6
single pair crosses




Construction of a Multi-Family Group
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l l Single crosses will be made and all eggs collected l l

5000 eggs 3000 eggs 8000 eggs 1000 eggs 2000 eggs 5000 eggs

1000 eggs Wgs 1000 eggs 1000 eggs
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4000 eggs 2000 eggs y 7000 eggs y 1000 eggs y 4000 eggs

Additional eggs will remain at the FCCL for production and research

Sub-populations of MFGs transported to LSNFH, as backup population




Fecundity of 1-yr olds vs. 2-yr olds

a 1-year old delta smelt
= 2-year old delta smelt
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Spawning Protocols

m 2008 — “take” restrictions
= BY 2006 Natural Origin Fish (NOR)

m No genetic information on NOR delta smelt

® Typically annual fish
m Spawning pedigree (Fisch and May)

m Change in protocol
® Decrease risk of inbreeding

® Maintain genetic diversity
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Artificial Spawning of Delta Smelt
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= Sort for ripe
females, males
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Artificial Spawning of Delta Smelt




Artificial Spawning of Delta Smelt

m [n-vitro
fertilization
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Incubation of smelt eggs
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Documenting single pair crosses

m Caudal fin clips

B Genomic
Variation Lab

m [ength & weight T'
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Single paired crosses made this season

m 200 single pair crosses (full-sib crosses)
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Single paired crosses made this season

B Second spawning events were observed
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Single paired crosses made this season

B Third spawning events
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Single paired crosses made this season

m Fourth spawns
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Spawning Frequency

¢ 1st spawn
B 2nd spawn
3rd spawn
4th spawn
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8/10/08
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Multi-family groups

B 44 multi-tamily groups, 2000-7000 eggs per MFG

Number of SPC per MFG
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Sampling of multi-families
>

m Sample progeny of each MFG
® Newly hatched larvae
= 50 days post hatch
= 100 days post hatch

m 30 samples per SPC
m 1e. 6 SPC > sample 180 fish



Breeding plan 2009 - update

m Diversity of wild brood stock conserved
® How many MFG’s do we really have?

m Number of single pair crosses needed for an
etfective population size?

m Number and size of Multifamily groups?
® Can they be separated?
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Establishing a pedigree

m Prioritize favorable crosses among MEFG

m Verify parent DNA at spawning to confirm
which single pair crosses to keep.
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FCCL - future plans beyond 2008

m Broodfish

B Spawn successive generations

m Augment captive population with wild fish

B Address domestication selection:

m Tank effects, feeding, growth rate, predation,
darker pigmentation, environmental conditions
and tolerances

m Refuge facility
m Phase 1 — nearly completed,

m Phase 2 — planning for expansion
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