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Burbot: The Only Freshwater Cod

Common Ling (Molva molva)
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10 Myr...or mtDNA genetic distance of ~18%

@ (Van Houdt et al. 2003)




Success in Colonizing Freshwater

Rooted in marine ancestry

 High fecundity — up to 3 million eggs

« Broadcast spawning (Sorokin 1971)

« Cool, pristine, circumpolar habitats




Burbot are an Indicator Species

« Spawns in mid-winter at 0—6°C (Becker 1983)

- Sensitive to changes in climate & hydrology




Burbot are an Indicator Species

« Life cycle spans a gradient of ecosystems

Larvae | ~ Adults




Web of Science™ results for documents
(topic or title search terms: Burbot or Lota lota)
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Burbot are an Indicator Species

« Distribution spans ¥

many landscapes
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(Stapanian et al. 2010) ‘ (adapted from McPhail 197)




Burbot in Idaho: The Lower Kootenai River

« Population imperiled

e < 100 adult burbot

« Recruitment?

Habitat alterations
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Pacific NW Distribution

= "--1,_[ f'\ y X ) & ".N"%‘”"‘{ Gran DIODK == Native

5 P“/‘\-\f (\,/-‘ ,:-‘ — \ -
w v ) ) . - \ - s =
\ = e, 2 U Sycastigar O\ ) S\ = Invasive?
7 5,2*?. 3 Ty L A -T:au 1 G : . I
G e . & - oY : e - . S SO S—
ff>’?‘{3~ ) l L S \
) ’!vA" e | 'y : - r N 6 N S 3
Ve i-:_r, . o d\’ (L ; ’o'
\ 5 !'l'\\ < o I '1.;1 oy ,
4 . - '.\ Ty
:} f - : ) (:_., R 1
J ;, 13 ., - v 0= . > Ca
&4 / & 9N
5‘#’ Wefatcheaks e, SRBKANE 1 S |
C I K ' Y — ot

(R
‘s
gyl
1
Ry
-
f
1 . ’ J
=
w
w
(o
C
X))

* o LU TF ¥ Y e | ’
h{\ 1 -T.( .Yakl"na‘ 8B ey, f) =4
onal Lbng VIEW aﬁDE“lC}\ Y g Oy
) ’ NS Luv[ (Q s

p!und.lb

— __(-f/w‘

q,-/ -

ab HCIO'\S \/anc(l)uvef ,
_A,/

- = S Pendl 1o L -
- Yy '.-ll e < 1 ;
P-.omanq-""-. : TUP Dallu«. Umatila & ) 1 Ay )
| & fSaleny o Sl e, 17 Sainten.. o Yk
QJ o~ ~ ) ” s o~ / ! - -
A E f\ -y L \ ) 2 : |
v meorvaHss e | ' r ' | 7
— ( .:: \" . ',/ e ot
- S ‘ 2
) -

: 7 ‘I -3 b § 4y SU A
Ebgene /' gend ) eane g FAYIS NS %
R a / L p [ )



Burbot Restoration in Idaho

Goal

EE ==
viable,

self-sustaining,
Batbot Conservation Strate® harvestable

population in
the

Lower
Kootenal

River

(Illustration courtesy ofi Keotenai Valley Resource Initiative



Conservation Aquaculture

« Wild stock functionally extirpated
 Donor population needed for broodstock

« Supplementation with hatchery fish
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Multi-Agency Effort
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Research Forges Collaboration
« An outlet for creative planning

« A vehicle for progress through innovation

« A refuge for interests extrinsic to policy




Population Genetics Research

Paragamian et al. 1999

« Pacific clade

 Upper and lower Kootenai

stocks genetically different

« Suitable donor population \_

CASTLEGAR %

identified in Moyie Lake, BC s P
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Donor Population Research

« Adults & eggs collected from Moyie Lake
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Donor Population Research

Neufeld et al. 2007 — 2011

 Abundance estimates
 Mark—recapture methods
 Age structure

Spawhning surveys

Egg fertilization



Broodstock & Gametes Research

Jensen et al. 2007 — 2008

« Captive spawning

« Semen cryopreservation

Foltz et al. 2012




Jensen et al. 2010 — 2011

« Egg incubation

- Larval rearing

Egan et al. 2014

 Embryo development



Disease & Physiology Research

Polinski et al. 2010 — 2013

» Disease susceptibility

 Therapeutics

Terrazas et al. 2015

« Stress-induced diseases




Extensive Hatchery Research

Paragamian et al. 2011

» (Cage-culture in ponds

« Zooplankton abundance

Barron et al. 2013

Pond culture
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Intensive Hatchery Research

Barron et al. 2012 — 2013

« Larval growth & survival

« Juvenile growth & survival
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Grading



Intensive Hatchery Research

Ashton et al. 2013 — 2015

« Mass production

Artificial & genetic tagging



Cumulative Juvenile Releases
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Effort (d)

Restoring the Population
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Aquaculture Milestones

Twin Rivers Hatchery " %
f CC g %%f
. Completed in 2015 Mgl

« ~275K fingerling burbot released this fall

« World’s largest burbot aquaculture program

¥— Kootenai Tribal Chair
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Other Conservation Milestones

Monitoring & Evaluation

BRITISH

» Large-scale PIT tagging L o
« Genetic markers

« Age-based survival
 Growth patterns

« Telemetry

Migration patterns

Spawning benhavior
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Future Aquaculture Research

Conservation

 Thermal optimums &

hydropower operations

Commercial

Model for cod r



Q&A
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