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Burbot Restoration

Goal: Restore a viable and self- sustaining
harvestable burbot population in the Lower
Kootenal River.




Burbot Conservation Strategy

Conservation Aquaculture

Monitoring and Evaluation

Alternative Hydro-operations Plan
Habitat Restoration
Education and Qutreach




Monitoring & Evaluation Plan

Section 8.0 - Conservation and Restoration Strategies of the KVRI BCS:

“Employ conservation aquaculture methods as a key near-term component for
burbot protection and restoration.”

“Maintain a strong adaptive management scientific monitoring and evaluation
program to guide implementation of population conservation and recovery
activities.”

“Implement an aggressive adaptive program of experimental recovery measures.”




Burbot Conservation Strategy

e Completed and signed in 2005.

* |n effect for a 10-year period.

e Does the BCS need a formal extension
or renewal?




Burbot Program - 2015
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Hatchery

Twin Rivers
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Twin Rivers Hatchery

(3) Water sources and (6) different water options



r BT Gl
I Ardl F LR




aYd
M

o

DO ¢
",

_I
o '\f-\F’ﬁﬁ-a-\i'(fc-%?é"/:k‘ffn '
W NSNS

Lol

Y4

N

L=+

Lidol lofol Lolal lolol Lalol Lol

E

o — 5
J4 || RESEARCH | 1]

NS O\
| \

0 00 (00
OOLIOO

L

!

|—| |'-"||'_*-|-.m..r|.- = \_ _

Administrative / Mechanical J@

e K

Nw %*‘E‘j[

g,

[N
L =a]
.l.j);,




Basis of Design — Program Targets

Table 2. Past, current, and expected outcomes for each phase Jgf the burbot
conservation aquaculture program.
Phase 1 Phase 2 Phase 3 Phase 4
Outcomes 2004-2008 2009-2013 2014-2018 2019 - Beyond
— (353,000 - - .
Average eqqg take Feasibility 4.500.000) 6 million 6 million
. (12,355 -
Average larval release Feasibility TBD TBD
Hatchery 0 Y 350,000)
Average 6-mo. juvenile — 20,000 -
reloase Feasibility (247 - 20 ,183) 100.000 Up t0 125,000 qumm
Average Age-1+ release Feasibility 50 - 100 TBD TED
Average annual Ages 1-3 L 6,000 (starting
. abundance Feasibility 2012) 32,000 63.000 (u—
Average annual mature o B B
adults Ages 4 - 10+ Feasibility 200 8.000 17500 <
Harvest Idaho None None None TBD
British Columbia None None None TBD

Mote: Future estimates are based upon Age-0 6-month juvenile releases and no contribution from natural recruitment.



Basis of Design — Program Targets

Table 6. Initial KRNFCAP - Burbot Decision Guidelines for the phases of the
program. Twin Rivers is expected to start production in Phase 3
(shaded).
Phase 1 Phase 2 Phase 3 Phase 4
Metrics 2004-2008 2009-2013 2014-2018 2019 +
Donor Source Moyie Lake Movyie Lake Moyie Lake Movyie Lake F
Percent Broodstock from Donor Source 100 100 20-100 0-100 h
Percent KR Natural-origin Broodstock 0 0 0-20 0-100 h
Families Produced - Up to 36 Up to 60 Up to 60
Larvae Released - 0 — 350,000 TBD TBD
Age-0+ 6 mo.-old Juveniles Released - 5,000 - 20,000 - 100,000 | Upto 125,000
20,000
Age-1 Released - 100 - 500 TBD TBD
Minimum Number Mature Adults (Ages 4+) - - 2,900 17,500
Minimum Number of Spawning Areas - - 3 3
Natural Recruitment - Possible Probable Significant <
Harvest
Fishing Mortality - 0 0 TBD




Twin Rivers Hatchery 2015 - Burbot

53 Families
Life stage Numbers

Eggs (fertilized / delivered) 7,300,000
Eggs Viable 10-d 5,400,000

Larvae - Hatched 5,400,000

Larvae — First Feeding
(20% deformed) 4,300,000

Feeding Larvae 500,000
Fry

6-mo juveniles

60 Families Survival Rate - Hatchery

Life Stage | Numbers
Egos 6,000,000 I N
Hatched Larvae 3,600,000 ---_

Feeanglanae | o00| | 0B

T N 7)) A B LA
6-mo Juveniles? 126,000 ---_

3 Current releases consist mainly of larvae and 6-month old juveniles. This strategy is anticipated for the future.
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’ |€ Field Collection of Gametes / Captive Broodstock
&N ﬁk (M__)wkr
| .'@F)wk;;(yg" ° 53 Families (28 females x 53 males)
- 7.2 million eggs
Incubation 100,000 — 150,000 eggs per family

e ™ T —

9.9 OJ

45 days @ 3.0°C




ffﬂ ;ﬁ | |_-y v( ( ﬁ@ ,/'I Hatch occurred 40 — 60 days post-fertilization at 2-5 C.

%m:_;;j I', JI‘;E ‘f_)fo IOX

f o (DA )< In 2015, larval burbot were kept at ambient or below
Cﬁ- Larviculture source water temps.
¢ [\ A
Ca) C)O C\\ Feeding of rotifers was initiated 7 dph when first mouth
=_ wecn - = 1
I~ M ) \f Ml and gut formation was observed.
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First feeding starts 7 — 10 days after hatch.
Live Feed Progression:

Rotifers provided 30 — 45 days total.
~ 300 million rotifers per day.

v
v

Then, start to co-feed San Francisco Bay Artemia (smaller)
with rotifers when gape size allows diet shift.

Discontinue rotifers; and co-feed Great Salt Lake Artemia
(larger) with SF Bay Artemia.

Discontinue SF Bay Artemia, GSL artemia until conversion
to dry feeds.




APRIL - JUNE

-\\”" 3 > Transition to dry feed.

» Pathogen control.

» Controlling cannibalism.

AUGUST -OCTOBER

» Density and water quality.




Incubation / Larviculture o
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Burbot Release Sites
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Releases to River / Lake

Life Stage 2012 2013 Totals
Larvae* 265,000 500,000 814,000
Juv*2mo,) 15,000 - 15,000
Juv** (6 mo.) 16,000 11,000

82 71

- - 12

- - 16
209 2,150 70,285 296,735 511,671 884,773

All burbot rearing through 2014 was completed at University of Idaho —
Aquaculture Research Institute.



Projected Age Structure from 2009 - 2014 Releases

Approximately 4,000 — 6,000 sexually mature adult burbot (> Age-2).

This approximation would be a very good start to population re-building; however,
it would not meet the long-term restoration goals of 17,000 adults.




Future Burbot Releases

The goal with Twin Rivers Hatchery is to release more burbot and expand
release sites.

Proposed expansion:

Up to 125,000 6-month juveniles per year class.
A combination of 6-month old and 1-year old burbot per year class.

VYV VYV

South, West, and North Arms of Kootenay Lake.

Increase number of receiving tributaries in Idaho and BC.
Montana below Kootenai Falls.

Wider dispersal in main river.

Habitat restoration sites.

YV VVY

A\

Keep families separate for tracking genetic contributions.



SUMMARY

Twin Rivers Hatchery is operational, and staff are
currently rearing both burbot and sturgeon.

To date, burbot culturing has progressed very well.

An experimental release of 600,000 feeding-larvae was
completed mid-May 2015. Larval burbot that were
successfully feeding on live zooplankton in the hatchery
were transported to Ambush Rock and Porthill. Those (2)
sites were selected because those areas have been
supporting survival of hatchery-reared and wild fish.

Currently, approx. 325,000 juvenile burbot have survived
the transition to dry fish feeds.



Results indicate hatchery-reared burbot are surviving,
growing, and spawning in-river. This is very encouraging;
however, the ultimate goal is to restore natural recruitment

to Ievels sustalnlng a harvestable population.
Lia e ; i

E 1.8C



Thanks to all our partners for continued support of the
Kootenai River Restoration Program!

Bonneville Power Administration (FUNDING)
Northwest Power and Conservation Council
Idaho Department of Fish and Game
BC Ministry of Forests Land Natural Resource Operations
Montana Fish Wildlife and Parks
U.S. Army Corp of Engineers
U.S. Fish and Wildlife Service
U.S. Geological Survey
Kootenai Valley Resource Initiative
Boundary County
City of Bonners Ferry
Idaho Department of Environmental Quality
Idaho Department of Water Resources
Idaho Office of Species Conservation
Natural Resource Conservation Service
Local Landowners
U.S. Forest Service
Bureau of Land Management
AND MORE!!!

COLUMBIA

Ministry of Environment
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