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Art. Prop. & Rearing Protocols
AFS Book “Jawless Fishes of the World”
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Density, Season & Growth Rates
(2012-2014)
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Early Larva Feeding Study (2015~)

*20 aquariums (25 L,
0.125 m2, 1 L/min)

*Research focused on:
density 2 f}
amount of feed W [t
alternative feeds RS i e
methods of feeding ﬁ (




General Conclusions on Density

*Density levels (per m?): High=3000, Med=1500,
_ow=7/50

*High & Med density groups had reduced growth
rates (7.7 & 9.6 mm/month) compared to low
density (11.6 mm/month), but no diff. on survival
rates

*With increase In feed, growth rate increased for
High & Med density groups (9.2 & 11.2 mm/month)
compared to low density (11.8 mm/month)

* End Mass density 180-217 g/m? (vs.104 g/m?)



General Conclusions (Others)

*Mortality highest in early period (first 4 weeks)
*Turning off water during feeding has some risks
*Feeding 3 times was better than 2 times / week*
*No benefit in having less feed at the beginning

*Flour (Wheat, Dark Rye, Brown Rice) showed
similar survival & growth compared to Otohime Al

°* Additional benefits observed from alfalfa pellet,
salmon carcass, and chicken egg + leaves

*Survival rates (0-3 months stage) increasing each
year. 10-30% (2012-2013), 72% (2015), 85%
(2016), 93% (2017)



Life Stage Survival Rates

2014 Stage Survival (%)

——2014 Cumulative Survival (%)
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Alternative Feeds ($/1b)

* Active Dry Yeast ($4.19)
* Early Life Stage Feeds (<100 microns) f
* Otohime Al ($27.38)
* Hatchfry Encapsulon ($61.69)
* Gemma Micro ($107.06)

* Leaves ($0)
* Salmon & Lamprey Carcasses ($7?)
* Flour (Wheat, Soy, Rice, Rye etc) ($0.89-1.72)
* Alfalfa Pellet ($0.20) B = e =
* Chicken Egg ($1.06)




Space Requirement

_ Space (m?) Needed for
. 100,000 individuals
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Lamprey Production Scenario

10 fe_l es 800 larvae / tank
) f 156 tanks (14’ x 3.1° trough)
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Optimal Release Sites

Side Channels Acclimation
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Master Plan

By CRITFC, YNF, CTUIR & NPT
(BPA NPCC Step 1 & 2)

Master Plan:
Pacific Lamprey
Artificial Propagation,
Translocation,

Restoration, and
Research



Larval Outplanting Sites
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Lower Wenas Site (Yakima, WA)
Year 1 Only

Habitat Area =
8101 m?

ly /
/

Carry Capacity =
49,475 larvae
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Holmes Acclimation Site (Elfensburg, WA)
Year 2-3
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Cle Elum Hatchery Site (Cle Elum, WA)
Year 1-3
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Eschbach Park Site (Naches, WA)
Year 1-3

3rd Year Odtplanting
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Future Objectives...

Refining art. prop., incubation & larval rearing
methods — conservation hatchery technigues
Use larvae for entrainment, passage, & other
survival studies (BPA 3-Step Process)

Monitor survival, growth, & behavior from small
scale outplanting projects (early life history
biology)

In the long term, learn more about life history &
survival based on parentage assignment (Hess
et al. 2014) & other genetic tools
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“Supplementation” Research

Salmon Definition = management strategy that
uses artificial production for the purpose of
attempting to rebuild depressed natural salmon &
steelhead populations (ISAB 2003-03)

Lamprey Definition = an interim production
facilitation strategy through adult translocation and
artificial propagation that supports region-wide
efforts to reduce known threats to self-sustaining
natural productivity



Why “Supplement”?

Many areas extinct or functionally extinct —
(cultural & ecological loss)

Too many threats exist to expect recovery of
natural production in a timely manner

With severely depressed #s, difficult to assess
existing “threats”

Tool to understand biology & limiting factors (vs.
mining limited wild population)

Develop techniques in conservation hatchery (in
case we need It)

Outplanting is “experimental” in nature (focus on
adaptive mgmt)



Why Supplement? (Part 2)

*To rear lamprey needed for survival studies

(juvenile passage = b

= To better understand
stage specific surviva

ack box)
population dynamics & life

rates In nature




~~~~~~~~Discussion~~~~~~~~

Genetics

« What are the primary genetic concerns when it comes to
Art. Prop. Of lamprey? What further genetic work/planning
needs to be done?

Pheromones

« What are the potential positive and negative impacts of
pheromones released by Art. Prop. Lamprey? Are there
potential interactions with other species of lamprey?

Application

* Are there cases where our findings or abilities with cultured
lamprey could be of used to help with our understanding
and management of wild lamprey?

« Where would this info not be applicable?

» Are there areas of focus we should look at in the future?



~~~~~~~~Discussion (2)~~~~~~~~

Outplanting

 If art prop lamprey were to be released into the wild, where
specifically would you like to see them, and where would
you not? Are there pertinent questions that could be
answered from an out planting project?

Surrogacy

* In what situations would art prop fish be a good surrogate
for wild fish, and when wouldn’t they be?

Others???



Risks?
Genetic risks
« Diff. from salmon genetic model (natal homing)
« Source population & hatchery protocols
Reduced fitness from captive-breeding
« Focus on extinct or functionally extinct areas
Decrease in abundance from donor areas
« Set limits on degree of extraction (e.g. <4%)
Moving fish to areas w/ substantial limiting factors
 |f it improves understanding of how to resolve these
threats, may be worth it
Introduction of pathogens and diseases
« Lamprey appear to be naturally resistant to many of

the problem pathogens & diseases (Jackson et al. in
press)



Ralls et al. 2017 Highlights;

Outcrossing was beneficial to inbred populations in 93% of
cases (N=156) (Frankham 2015)

Despite large successes (e.g. Florida panthers) even when
genetically divergent populations were used, only ~30
“genetic rescue” projects are being carried out
Outbreeding depression is uncommon, often transient,
usually of smaller effect than inbreeding depression

Local adaptation is often already compromised by random
drift of alleles and human altered local conditions

Genetic uniqueness and taxonomic integrity often
overemphasized: many consider species as “fixed entities”
rather than constantly evolving lineages

Due to fears, “inaction” (falsely) regarded as the “safe” choice



Larval Lamprey Identification
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Larval Lamprey Identification

39 mm

40 mm

44 mm

51 mm

Caudal Fin = X

Caudal Ridge
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52 mm

Conclusion:

larval Pacific lamprey
Identifiable around 45 ~ 50 mm




Entrainment in Irrigation Diversions

Release

1. Escaped 2. Averted

z assing through




Entrainment in Irrigation Diversions
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