21 February 2001

Northwest Power Planning Council

Attention: Kendra Phillips

Response to ISRP

851 SE 6th Avenue, Suite 1100

Portland, OR 97204

Re: Kootenai Tribe of Idaho Project # 198806400 [Kootenai River White Sturgeon Studies and Conservation Aquaculture] response to ISRP comments [Mountain Columbia Province]

ISRP Comment: “(ISRP) Reviewers were somewhat uneasy, however, because of no indication of success in dealing with the real problem (sturgeon survival in the Kootenai), and little apparent program accountability. It would be helpful to provide more information on milestones for operation of the hatchery.  The trout work needs further justification”.

KTOI response to ISRP Comments

The ISRP comment concerning the lack of indication of success in dealing with the real problem (ongoing lack of  white sturgeon survival) is appropriate, well taken, and directly addresses ESA concerns. 

To date, increasingly rigorous international efforts to restore natural recruitment of Kootenai River white sturgeon since the early 1990’s have been largely unsuccessful.  Approaches to meet this objective clearly require revisiting.  However, the KTOI does not imply or suggest that the conservation aquaculture program should usurp the need to pursue reestablishment of natural recruitment. This pursuit directly addresses the stated intent of the ESA (to restore natural populations and the ecosystems upon which they depend), and we believe it constitutes a prudent and necessary approach of problem source vs. symptom treatment. Development and implementation of the KTOI’s “Improving the Kootenai River Ecosystem” study (Project 19404900), which was favorably reviewed by the ISRP, is a testament to our recognition of the importance of rehabilitating Kootenai River ecosystem conditions for reasons understood by the ISRP, that are described and justified in the ecosystem improvements project’s proposals and reports.  Also, implementation of several new projects proposed by KTOI (24009 - Assess Feasibility of Enhancing White Sturgeon Spawning Substrate Habitat, Kootenai R., Idaho; 24010 - Reconnection of Floodplain Slough Habitat to the Kootenai River; and 24021- Implement Floodplain Operational Loss Assessment, Protection, Mitigation and Rehabilitation on the Lower Kootenai River Watershed Ecosystem) may further enhance our knowledge and understanding of factors limiting white sturgeon recruitment.

Because of the amount of work associated with designing, implementing, and monitoring discharge augmentation tests to stimulate natural spawning and recruitment, and the amount of work involved in the conservation aquaculture program, tasks associated with each of these endeavors have been divided between the KTOI (Project 198806400) and IDFG (Project 198806500) since the mid-1990s. KTOI Project 198806400 continues to focus on the conservation aquaculture aspect of recovery, while IDFG Project 198806500 focuses on monitoring and evaluation associated with natural production and survival.  Some tasks concerning each of these approaches are shared and well coordinated between the two entities. These complimentary programs, as well as the new projects proposed during this rolling review, collectively address both short and long term aspects of recovery.

Program accountability
The implementation of the KTOI’s white sturgeon conservation aquaculture program involved considerable controversy and scrutiny in the early 1990’s, which we believe resulted in relatively high standards of accountability.  Thus, this ISRP comment was a bit unexpected.  Program accountability is addressed throughout the proposal for Project 198806400 and the KTOI Hatchery and Genetics Management Plan and is summarized here for the benefit of the ISRP reviewers.  

Due to the interstate and international nature of the Kootenai River white sturgeon population, as well as an “endangered” designation by USFWS, it was imperative that this program be accountable to numerous entities and develop standards to evaluate success or failure.  Since the program’s inception, concern was expressed that by “focusing on a hatchery fix” for the Kootenai River white sturgeon population decline, needed support and momentum to successfully address the source of the problem (altered post-development ecosystem conditions) would be lost.  Fortunately, due to a concerted, consistent effort of coordination and evaluation of the hatchery program, as well as research and implementation of measures to enhance natural spawning and the development and testing of hypotheses concerning recruitment failure, this concern has never truly materialized. 

The KTOI’s Kootenai River white sturgeon conservation aquaculture program is accountable to the management entities involved with white sturgeon recovery (USFWS, IDFG, MDFWP, BCMELP, CA DFO, U of I, ACOE, and BPA), as well as the USFWS Recovery Planning Process, the Artificial Production Review, and the regional scientific community at large.  The program has received evaluation and scrutiny by the USFWS, BPA, CBFWA, NWPPC, and the ISRP, through the project review and renewal process, the NEPA process, the USFWS recovery process, and various permitting processes.  Because this population falls under shared management jurisdictions of the IDFG, MDFWP, BCMELP, KTOI, and USFWS, we have been and remain accountable for virtually all aspects of the conservation aquaculture program to these agencies, as well as to the regional scientific community.  Issues of accountability include, but are not limited to: 1) broodstock collection techniques and take quotas; 2) a defensible breeding matrix, including applied genetic analysis; 3) spawning, hatching, and rearing techniques and success rates; 4) appropriate release strategies; 5) fish pathology issues; and 6) overall project evaluations.   

Realization of  accountability for the above issues in the KTOI’s white sturgeon conservation aquaculture program are briefly discussed below:

1) Broodstock collection techniques and take quotas were optimized by over ten years of site-specific fieldwork, and by multiagency and USFWS Recovery Team consensus following consultation and years of meetings. 

2) A defensible, yet evolving breeding plan was provided following an independent scientific review of the population and the feasibility and appropriateness of a conservation aquaculture program (Kincaid 1993).  Genetic analyses to monitor the breeding plan and avoid over- and under-representation of haplotypes in broodstock relative to the wild population are ongoing at the University of Idaho’s Center for Salmonid and Freshwater Species at Risk, in the Aquaculture Research Institute. 
3) Spawning, hatching and rearing efficiencies have greatly increased, to their highest rates ever, following years of cooperation and reciprocal site visits and hands-on training sessions with white sturgeon aquaculture experts from UC Davis (Serge Doroshov and Joel Van Eenaanneem), the College of Southern Idaho (Terry Patterson), and various commercial growers in the Sacramento Valley (Ken Beer, Peter Stroffeneger). The KTOI’s program pioneered the currently standard procedure of non-invasive egg removal (hand-stripping) for use in the white sturgeon conservation aquaculture setting.  Recent facility upgrades are also believed to have contributed considerably to the current success of these and other aspects of the program.
4) Appropriate release strategies have been debated and developed since the early 1990’s (Kincaid 1993, USFWS 1999), and continue to be evaluated annually or more frequently. Integration of an adaptive management philosophy into the program allows ongoing refinements concerning release strategies (and many other program operations) as new data are collected by the KTOI and cooperating agencies.

5) Fish pathology issues were initially one of the most controversial issues, and thus were highly scrutinized.  As a result, years of pure and applied pathology research involving white sturgeon from the KTOI’s program and elsewhere have resulted in a greatly increased understanding of  white sturgeon irridovirus and Herpes virus strains.  Our program has been directly involved since the early 1990’s with certified fish pathologists from industry (Dr. Scott Lapatra, Clear Springs Foods, Buhl, Idaho), management agencies (Kathy Clemens, USFWS, Dworshak Fish Health Center; Keith Johnson, IDFG, Eagle Fish Health Lab), and academia (Drs. Ron Hedrick and Joseph Groff, UC Davis). These investigators have contributed substantially to the primary literature and other useful outlets in regards to virology of white sturgeon.  This work also investigated aspects of bacterial and fungal infection, resulting in a stringent fish health screening protocol for Kootenai Hatchery fish from all year classes and families.  Our current comprehensive fish pathology screen was developed and approved by consensus after several years of negotiations with certified pathologists from all pertinent state, federal, and provincial agencies to whom the KTOI’s program is continuously accountable.

6) Most recently, the increased scrutiny of the ISRP, CBFWA, NWPPC, and the USFWS (through the Recovery Planning Process), and other reviewing entities has contributed to the current degree of accountability for all aspects of the KTOI’s white sturgeon conservation aquaculture program.

Hatchery Milestones

The following milestones are listed in the FY2002 proposal for Project 198806400 submitted during the Mountain Columbia Provincial Rolling Review and are presented here with additional information for each milestone:

Brief History

The current program has developed from an experimental program initiated in 1988 in cooperation with IDFG to a Priority 1 Action listed in the Recovery Plan for white sturgeon in the Kootenai River (USFWS 1999).  The initial efforts were geared toward research of gamete viability and possible negative effects of exposure to water- and sediment-borne contaminants.  Experimental breeding of wild Kootenai River white sturgeon broodstock in 1990 resulted in the first successful artificial propagation of wild Kootenai River white sturgeon (Apperson and Anders 1991).  A low cost hatchery facility was built in Bonners Ferry to explore the feasibility of sturgeon aquaculture as a potential recovery component.  At that time, white sturgeon conservation aquaculture was at an early developmental stage in North America.  

· 1991-2000
(1991, 1992, 1993, 1995, 1996, 1997, 1998, 1999, 2000) Successfully captured wild white sturgeon broodstock for use in the conservation aquaculture program.

· 1991-2000
(1991, 1992, 1993, 1995, 1997, 1998, 1999, 2000) Successfully spawned wild white sturgeon broodstock.

· 1991-2000
(1991, 1992, 1993, 1995, 1998, 1999, 2000) Successfully produced white sturgeon offspring from wild adults.

A total of 477 wild white sturgeon adults were captured in the Kootenai River from 1990 through 2000, of which 68 were spawned (23 females, 45 males), producing 44 families (see following table).  For simplicity, all half-sibling families were included in this total of 44 families.   Fertilization and hatching success rates ranged from 6 % to > 99% and 1% to 90% respectively among all years. 

Year
Adult

Males
Adult Females
No. Families produced

1990
1
1
1

1991
3a 
1
1

1992
3b 
1
3

1993
2
1
2

1994
0
0
0c

1995
4
2
4

1996
2
1
2d

1997
5
3
6e

1998
6
3
6

1999
8
4
8

2000
11
6
11

Total
45
23
44

a: Sperm from 3 males pooled.

b: Eggs fertilized separately from each male.

c: No white sturgeon handled, due to ESA listing.

d: No survivors to age at release; hatching success 1% due to low broodstock (gamete) quality.

e: No survivors to age at release; hatching success > 80%; larvae died shortly after hatch due to equipment/facility 

   failure.

· 1992-2000
(1992, 1994, 1997, 1998, 1999, 2000) Released white sturgeon juveniles into the Kootenai River using preservation stocking criteria.

· 1995-2000
(1995-present) IDFG, KTOI, and BC ME recaptured hatchery released white sturgeon juveniles from the Kootenai River. Recapture data has provided the first habitat use, movement, survival, and growth information for juveniles in the Kootenai system.

Preservation Stocking

As stated by Kincaid (1993), “The standard concept of supplemental stocking is that large numbers of fish are reared to the fingerling or yearling stage, then planted on top a “natural” population to expand the production of that fishery. The goal of a supplemental stocking program is typically to expand the population or increase production of a fishery; little attention is given to preservation of the existing gene pool. The term “preservation stocking” is used here to indicate that preservation of genetic variability is the primary objective of the program’ as “slow” expansion of population is a secondary goal. Undesirable effects commonly associated with supplemental stocking occur when the hatchery product (1) competes with wild fish for food and rearing space, resulting in reduced survival of the wild fish; (2) competes with wild fish for spawning habitat, resulting in reduced reproduction of wild fish; and (3) interbreeds with wild fish; resulting in the introduction of hatchery-adapted genes, which dilute the genetic attributes and gene complexes that enhance “wild” survival, growth, and reproductive performance. This plan differs from “conventional” supplemental stocking in several ways. First, because the current broodstock has not reproduced successfully since 1974, there is no reproducing population of white in the Kootenai River to compete and interbreed with fish planted under this plan. Second, the number of fish planted will be small compared with conventional supplemental stocking programs. The number of fish planted per family will be equalized at a level designed to produce only 2-5 times broodstock replacement numbers.

The objective of the breeding plan is to preserve the existing gene pool; therefore, number of fish planted will represent equal numbers from all available families and will be only enough to produce 4-10 adults per family at maturity. As individual fish will be used as parents only once every 5 years, the likelihood of inbreeding in future generations will be reduced. Effects of preservation stocking, as outlined under this plan, do not pose a threat to the genetic stocking of the existing gene pool. Conversely, this plan offers an approach for preserving the genetic variability remaining in this seriously threatened, declining white sturgeon population.”

The Kootenai Tribal conservation aquaculture program has released 4,879 juvenile white sturgeon into the Kootenai River between 1992 and 2000 (age 1-2 years old) (IDFG database and annual reports; KTOI annual reports; Ireland et al. 2000) and approximately 139,000 larvae (age 3-12 days) in 2000 as an experiment to help determine the early life survival bottleneck (KTOI and IDFG progress reports 2000).  Through monitoring and evaluation of the hatchery releases, gillnetting juvenile white sturgeon in the Kootenai River captured a total of 842 juveniles from 1995 through the 2000 sampling season (includes multiple recapture events) in the Kootenai River in Idaho (IDFG database; IDFG and KTOI reports 1996-1999). A total of 14 hatchery produced juvenile white sturgeon have been captured in Kootenay Lake, British Columbia between 1999 and 2000 (BC MELP Progress Reports).  Annual growth of hatchery-reared juvenile white sturgeon released into the river and subsequently recaptured averaged 5.27 cm (FL)  (IDFG reports). 

Table 1 is a summary of sampling, release, and recapture data, and survival estimates from catch curves for the 1990-1998 classes.  This is a preliminary analysis using year-specific catch (multiple recaptures within same year not counted) divided by gillnet hours because gillnet effort varied from year to year.  In Table 1, Z is the annual instantaneous mortality rate, S is the annual survival rate, and p is the significance level of the catch curve regression.

Table 1.  Summary of sampling, release, recapture data, and survival estimates from catch curves.

Release 
Year
Release
Release
Number
Number

Catch curve estimates

group
Class
year
period
released
recap.
% recap
Z
S
p-value

1
1990
1992
summer
13
4
31%
--
--
--

2
1991
1992
summer
104
75
72%
0.267
0.766
0.180

3
1992
1994
summer
114
54
47%
0.075
0.928
0.362

4
1992
1994
fall
10
14
140%
0.206
0.813
0.288

5
1995
1997
spring
1075
216
20%
-0.373
1.452
0.599

6
1995
1997
fall
886
219
25%
0.011
0.989
0.906

7
1995
1998
summer
97
24
25%
-0.773
2.167
--

8
1995
1999
summer
25
6
24%
--
--
--

9
1998
1999
fall
306
8
3%
--
--
--

Totals



2630
620
24%




This is a preliminary analysis of survival estimates for the period beginning in the year after release.  Catch curves don’t give us good point estimates of survival rates and no catch curve regression was significant.  One problem is that using CPUE introduced sampling variability, especially with low catch numbers.  Another difficulty in the analysis is that the smallest sturgeon were not fully recruited to the sampling gear (we generally note that juvenile sturgeon released from the hatchery recruit to the sampling gear at Age 2 and older).  However, these numbers do suggest at a gross level that survival rates are high.

We plan to obtain more accurate survival estimates by using a model that capitalizes on the power of the high number of recaptures and multiple recaptures.  There is a new crop of maximum likelihood models developed by statisticians from Colorado State University and models to test assumptions and make estimates (an extension of the Jolly Seber models).  We expect to obtain estimates of average annual survival and approximate estimates of average first year survival.

Survival estimates will be used to adjust stocking numbers in the future, although we will not have survival to maturity estimates because white sturgeon in the Kootenai River do not become reproductively mature until the age of 22 for females and age 16 for males (Paragamian 1997).  We recognize that normal year-to-year environmental variation in precipitation, flooding, flow rates, temperature, predator populations, and food supply can create wide variation in annual and long-term survival.  Information gained from monitoring and evaluating biological condition and related population dynamics of white sturgeon in the Kootenai River, as well as information gained about ecosystem productivity (KTOI Project 199404900 – Improve the Kootenai River Ecosystem) will also be incorporated into future decisions concerning stocking rates.  

Other preliminary analyses include an initial evaluation of relative weight and growth.  Relative weight, Wr, (Beamesderfer 1993) was calculated for 620 hatchery raised white sturgeon juveniles released into the Kootenai River between 1991-1999 and subsequently recaptured between 1995 and October 2000.  Relative weight is the observed weight divided by the expected weight for that size based on the observed variation in condition among other sturgeon populations.  Average relative weight, Wr, for all recaptured fish was 78%, with an average relative weight for all sturgeon around 90% (a relative weight of 100% is based on a better-than-average 70th percentile of all measured white sturgeon populations).  Figure 1 shows a large amount of scatter in relative weight for recaptures (more than is seen in the Lower Columbia population).
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Figure 1.  Relative weight versus total length for sturgeon recaptures.

In another preliminary analysis, we plotted average relative weight by release group and recapture year (Figure 2- needs to be printed in color or you will be unable to distinguish the release groups). The next step will be to see if any of the differences are statistically significant and correlated to size or condition at release, water years, etc.
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Figure 2.  Average relative weight by release group and recapture year.

We hope to use relative weight as one indicator of carrying capacity.  Figure 3 plots mean relative weight versus the cumulative number of sturgeon released up to the prior year.  If competition begins to reduce food availability as more sturgeon are released, we might expect to see relative weight decline.  However, no substantial drops in average weight are correlated to release numbers to date.  Current relative weights should give us a good baseline for comparing the effects of future releases.
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Figure 3.  Relative weight versus sturgeon releases into the Kootenai system.

Like condition factor, growth should be a good indicator of fish performance and system rearing capacity.  Figure 4 illustrates that most of the fish that survive are growing at a slow but steady rate.  We plan to compare growth increments of hatchery released juvenile white sturgeon to other sturgeon populations and evaluate differences among release groups and years. 
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Figure 4.  Growth increment between release and recapture.

Further analyses of biological condition and related population dynamics of juvenile white sturgeon released into the Kootenai River are planned for FY2002.

· 1993-2000
(1993-present) Developed and implemented hand-stripping technique for spawning white sturgeon females. Technique used successfully, replacing the need for caesarian section.

Sturgeon culture techniques differ from those used for salmonids because of inherent differences in gonad development, spawning frequency, and sperm and egg structure, physiology, and biochemistry. Given the uniqueness of white sturgeon and the new concept of conservation aquaculture for a long-lived species, methodology has been adapted by networking with experts in the field, as well as using and refining techniques described in the Hatchery Manual for White Sturgeon (Conte et al. 1988).  KTOI culturists and hatchery staff are in regular contact with white sturgeon reproductive biologists and culture specialists at UC Davis to ensure correct application of relevant state-of-the art technology and techniques.  For example, surgical removal of eggs was used for 3 years until hand stripping of eggs proved to be a viable alternative (Table 2).  

Although mean egg take is lower by hand stripping than by caesarian surgery, egg take and egg to hatch survival rates are generally excellent, and usually meet the annual goals of the conservation culture program.  Hand-stripping of eggs greatly minimizes stress associated with Cesarean surgery and reduces the recovery period of post-spawning adult white sturgeon prior to release back into the wild.  

Table 2.  Number of females spawned, families produced, total and mean egg take, estimated larvae produced, and average egg-larval survival rate for wild white sturgeon and progeny produced at the Kootenai Tribal Culture Facility between 1990-2000.

Year
Number of Females Spawned*
Number of Families
Total and Mean # Eggs Taken

(Range)
Estimated Larvae Produced
Average Egg-Larval Survival Rate








1990
1 (1)
1
60,000 a
1,100
1.8%

1991
1 (2)
1
68,536 a
14,000
20%

1992
1 (2)
3
141,984 a
22,700
16%

1993
1
2
86,326 b
18,100
21%

1994
0 (0)
0
0
0
0

1995
2 (2)
4
142,700 c
Mean-71,350

(70,875-71,825)
39,800
28%

1996
1 (2)
2
61,805 c
200
<1%

1997
3 (4)
5
201,480 c

Mean -67,160

(39,600-97,080)
60,600
30%

1998
3 (3)
6
216,526 c

Mean 72,175

(60,076-92450)
60,000
28%

1999
4 (5)
8
277,050 cd

Mean 69,262

(37,800-105,000)
174,500
63%

2000
6 (6)
11
306,085 cd
Mean-51, 014

(17,100-112,160)
223,500
73%



*(Number of females in hatchery in parentheses)

a:  eggs taken by caesarian section

b:  eggs taken by a combination of hand-stripping and caesarian section

c:  eggs taken by hand-stripping

d:  a portion of the eggs were incubated at the Kootenay Sturgeon Hatchery

· 1997-2000
(1997-present) Determined DNA haplotype frequency of 54 wild white sturgeon broodstock spawned in the Kootenai Hatchery. All five mtDNA haplotypes found in the wild population were represented at least once by spawned broodstock.

· 1999-2000
Identified maternal lineage of wild white sturgeon spawned at Kootenai Hatchery.

· 2000
Preliminary assessment of inheritance of mtDNA markers (D-loop length variants) completed (n=60). Results to date support the use of this marker as an informative and legitimate population marker.

A genetic monitoring program has been implemented to assess and potentially minimize genetic risks associated with this hatchery program. The success of the sturgeon hatchery program hinges on accurately representing the wild population's genetic diversity and variation in a subset of broodstock from that population.  Failures of other conservation aquaculture programs to restore wild populations may have resulted from under- or over-representing a subset of a wild populations' specific genotypes or haplotypes or from other selection pressures (Hindar et al. 1991; Waples 1991; Waples and Teel 1990).   Such failures may have occurred due to design oversight or logistical or economic constraints. 

MtDNA and nuclear DNA are being analyzed, including but not limited to D-loop length variation screen (mtDNA) microsatellite analysis (mt and nuclear DNA), and direct sequencing of mtDNA regions. Samples of wild fish are being taken to monitor possible differences between hatchery and wild brood stocks.  Genetic analyses of samples from wild broodstock, their progeny groups, and an ongoing but separate analysis of the wild population all address the issues of genetics accompanying this hatchery program. A sub-contract with the University of Idaho’s (ARI) Fish Genetics Lab is currently in place to provide this work. 

Nucleotide primer pairs for eight separate microsatellite loci are used to PCR amplify the intervening sequences between primers. All microsatellite primers have been used to previously amplify polymorphic loci in white sturgeon samples (May et al., 1997). An approximate 400 bp segment of the hypervariable, non-repetitive portion of the D-loop region will be sequenced from individuals from each family to assess the nucleotide divergence in this rapidly evolving portion of the mitochondrial genome.  For methodologies using sturgeon see Brown et al. (1996), Stabile et al (1996), Miracle and Campton (1995), and Buroker et al. (1990). An automated DNA sequencer and nucleotide primers specific for this region will be used in this task. Geneticists include Dr. Madison Powell and consulting geneticist Dr. Don Campton. University of Idaho, ARI Fish Genetics Lab is subcontracted to perform the genetics portion of proposal.

White sturgeon possess a series of length variants in the control region of their mitochondrial genome that have been used to identify maternal lineage. This length variation arises as a consequence of a gain or loss of 1-5 perfectly repeated tandem 78-82 base-pair sequences  (Brown et al., 1996, 1992; Buroker et al., 1990).  Frequencies of these length variants were reported for 113 wild white sturgeon from the Kootenai system (Kootenai River n=66; Kootenay Lake n=47; Anders and Powell 1998). Length variant frequencies were subsequently determined for 54 wild broodstock brought to the Kootenai Hatchery from 1997 through 1999 (see Powell and Anders 1999 for DNA isolation and PCR protocols). A Monte Carlo simulation for chi-square tests that employed 1000 bootstrap resampling iterations (Roff and Bentzen 1989) was used to compare how length variant frequencies of the 113 wild fish differed from those of the 54 broodstock from the same wild (source) population. Genetic typing of progeny groups is ongoing but incomplete and not reported here.  Five mitochondrial control region length variants have been observed among the 113 fish surveyed from the wild population in the Kootenai River and Kootenay Lake (see Table below). Preliminary results from the 54 wild Kootenai River broodstock suggest that all five length variants found in the wild population were represented by the 54 broodstock.   Distributions of haplotype (length variant) frequencies were non-significant with standard chi-square analysis (x2 = 1.64).  However, 82.1% of 1,000 bootstrap iterations (Roff and Bentzen 1989) exceeded the average chi-square value of 3.97.

mtDNA control region length variant frequency comparison between 113 wild Kootenai River white sturgeon and 54 Kootenai Hatchery broodstock from the same population.  Percent of samples having each length variant is indicated parenthetically.

Length variant
Wild population
Broodstock sample group

LV-01
54   (47.8)
26  (48.1)

LV-02
35   (31.0)
14  (25.9)

LV-03
11   (9.7)
6  (11.1)

V-04
6   (5.3)
3  (5.6)

LV-05
7   (6.2)
5  (9.3)


Totals          113 (100)
54 (100)

Although not a comprehensive population assessment, our genetic analysis (mtDNA control region length variant analysis) provided an efficient, low-cost technique to monitor genetic diversity and variation of native broodstock relative to that of the wild (source) population.  The relative simplicity and low cost of this analysis makes it possible to genetically type wild broodstock prior to spawning.  Provision of this genetic information can provide hatchery managers, biologists, and geneticists with the opportunity to develop spawning matrices to reduce or eliminate unintended mating of highly related broodstock. Implementation of this analytical technique can also help mimic natural within-population genetic diversity and variation, and theoretically improve fitness of progeny groups.  Future genetic research should include the use of bi-parentally inherited nuclear markers (RFLP's and microsatellites) at population, broodstock, and progeny levels to further resolve relevant population genetic issues and to address responses of the wild population to continued operation of the Kootenai River Conservation Aquaculture Program.

· 1998-2000
Phase I of facility and water supply upgrades implemented and completed.

A significant facility upgrade was completed in FY2000 to address hatchery needs consistent with use prescribed by the USFWS recovery plan (USFWS 1999). Upgrades included measures to improve hatchery water quality and quantity and system reliability.  Phase I upgrades that have been completed to date at the existing Tribal facility include:  1) 3-phase power crossing and standby generation system; 2) new river intake piping system; 3) water treatment system with three submersible river intake pumps and two types of filtration followed by ultraviolet disinfections; 4) water temperature control system for incubation; 5) crew quarters and boat storage; 5) re-piping and concrete in the main hatchery; and 6) installation of a dock to carry wild broodstock from the boat to the hatchery.  Further information regarding the hatchery upgrades can be found in the KTOI HGMP:

http://www.cbfwf.org/files/province/mtncol/subsum.htm
These upgrades bring the existing facility up to standard but there is still be a need to provide adequate rearing space for up to 12 families per year as the project becomes fully implemented.  Each family group must be reared separate from other family groups to ensure proper identification at outplanting (USFWS 1999) and also must be reared at low densities to prevent disease outbreak (LaPatra et al. 1994).  For this reason, we have received funding in FY2000 to begin preparing a master plan for a second facility located on Tribal land in the Kootenai River drainage to provide adequate rearing space for white sturgeon, as well as addressing potential needs for other declining native fish species.

· 1998
Created partnership with BC Ministry of Fisheries to provide a "fail-safe" back-up facility for the sturgeon conservation aquaculture program.

· 1999-2000
(1999-present) Back-up facility in Canada for the sturgeon conservation aquaculture program fully operational.

Starting in 1999, approximately 5,000 to 20,000 fertilized, disinfected eggs from up to five families are annually shipped to the British Columbia Ministry of Fisheries (BCMF) Kootenay Hatchery in Fort Steele, British Columbia as a “fail-safe” measure to minimize the risk of catastrophic loss. The BCMF “back-up facility” in Canada provides space for up to five families per year class to the age of 2 (representing up to five female’s progeny).  The intention of the back-up facility is to provide replication of families represented in the Kootenai Tribal Facility in case of catastrophic loss at either facility.  Although the BCMF “back-up facility” provides an important function (and will contribute fish to the stocking goal when necessary), it does not provide additional rearing space that is necessary to represent up to 12 families per year class, as called for in the USFWS recovery plan (USFWS 1999).  Incubation, hatching and rearing methodologies are similar to the methodology used at the Kootenai Tribal Hatchery and are further described in the KTOI HGMP.  

· In summary, the following performance indicators have been developed to assess the KTOI White Sturgeon Conservation Aquaculture Program:

Performance Standard
Performance Indicator

1. Maintain natural population
Gradual increase in population size and age composition as a result of recruitment of hatchery fish:

Proportion of the size/age cohort contributed by hatchery

Number of hatchery-reared fish by life stage including maturity

Individual growth rates & condition factors

Size & age specific survival rates

Relative distribution and habitat use patterns of wild & hatchery fish based on CPUE & sonic telemetry

2. Conserve genetic & life history diversity
Retention of wild sturgeon life history characteristics and genetics by the hatchery reared population:

Haplotype and genotype frequencies in hatchery broodstock and progeny

Separate rearing of family groups

Fail-safe rearing of each family in separate facilities

Experimental population established outside current range

Cryopreservation of sperm if feasible

Individual and population attributes as in #1 above.

3. Research natural production limitations
Understanding of the life history characteristics and factors limiting natural recruitment:

Estimated natural cohort size relative to known hatchery release number

Rearing bottlenecks between YOY and adult

Effects of contaminants on development, survival, & growth

Evaluation of sediment transport and pre and post dam conditions in the spawning area

4. Increase effectiveness & reduce costs
Adaptive approach to achieve results while reducing process, administrative overhead, & operation costs:

Complete planning and review processes and move to multi-year funding schedule with check points

Adapt size and time of release for maximum benefits and minimum risks

Marking methods to allow release as subyearlings

Larval release experiments if appropriate

Cryopreservation techniques

5. Avoid broodstock mortality
Additional mortality does not speed population decline:

Mortality rate of broodstock in hatchery & after release

6. Do not exceed carrying capacity
No significant density-dependent trend in growth, condition, or behavior of wild or hatchery sturgeon:

Individual and population characteristics as in #1 above

7. Avoid disease transfer
Minimal incidence of disease in the facility:

Appropriate spawning & rearing practices & densities

Rigorous disease testing protocols

Rear disease-free trout for bait and broodstock feeding

8. Minimize behavioral or genetic impacts
See #2 above:
Release fish at earliest life stage possible 



Further information about the program can be obtained from:
1991-1999
(1991-1999) Kootenai Tribe of Idaho Annual Project Reports to Bonneville Power Administration (Contract No. 88 BI 97343)

2000
Ireland, S.C. 2000. Hatchery and Genetics Management Plan for the Kootenai River White Sturgeon Conservation Aquaculture Program. Prepared for NWPPC Mountain Columbia Provincial Review/Artificial Production Review. Portland, OR http://www.cbfwf.org/files/province/mtncol/subsum.htm

2000
Ireland, S.C., P.J. Anders, and J.T. Siple. 2000. Conservation aquaculture: An adaptive approach to prevent extinction of an endangered white sturgeon population. Manuscript in prep. Pages 12-1 to 12-18 in Symposium Pre-Prints; Biology, Management, and Protection of Sturgeon; 130th Annual Meeting of the American Fisheries Society; St. Louis, Missouri; August 20-24, 2000.

1999
Lapatra, S.E., S.C. Ireland, J.M. Groff, K.M. Clemens, and J.T. Siple. 1999. Adaptive disease management strategies for the endangered population of Kootenai River white sturgeon. Fisheries 24 (5):6-13.

1999
U.S. Fish and Wildlife Service. 1999. Recovery plan for the Kootenai River white sturgeon. Region 1. Portland, OR

http://endangered.fws.gov/RECOVERY/RECPLANS/Index.htm

1999
Duke, S., P. Anders, G. Ennis, R. Hallock, J. Hammond, S. Ireland, J. Laufle, R. Lauzier, L. Lockard, B. Marotz, V. Paragamian, and R. Westerhof. 1999. Recovery plan for the Kootenai River white sturgeon. Journal of Applied Ichthyology 15:157-163.

1997
Bonneville Power Administration. 1997. Kootenai River white sturgeon aquaculture project: environmental assessment. Bonneville Power Administration, DOE/EA-1169, Portland, OR.

1996
Anders, P.J. and R.E. Westerhof. 1996. Conservation Aquaculture of endangered white sturgeon (Acipenser transmontanus) from the Kootenai River, Idaho. Pages 51-62 in S. Doroshov, F. Binkowski, T. Thuemeler, and D. MacKinlay, eds. Culture and Management of Sturgeon and Paddlefish Symposium Proceedings; International Congress on the Biology of Fishes; San Francisco State University; July 14-18, 1996.

Compensatory Harvest Needs

The ISRP reviewers asked for further justification for the compensatory harvest objective.  As stated in the proposal, the Kootenai River has undergone the loss or decline of several once productive fisheries.  Habitat alteration resulting in lack of recruitment of white sturgeon, burbot, and other native fish has contributed to the current status for various endemic Kootenai River fish species:

· White sturgeon Acipenser transmontanus – endangered

· Burbot Lota lota– petitioned for listing (On 12/7/2000, American Wildlands and the Idaho Conservation League filed a 60-day notice of intent to sue the USFWS in federal court due to lack of response to the petition to list filed in February of 2000)

· Bull trout Salvelinus confluentus – threatened

· Westslope cutthroat Oncorhynchus clarki lewisi– petitioned for listing; abundance low

· South Arm Kokanee stock Oncorhynchus nerka– considered functionally extinct

· Inland redband trout Oncorhynchus mykiss gairdneri– abundance low; status unknown in Idaho

Currently, rainbow trout provide the most important fishery in Idaho portion of the Kootenai River.  However, densities of trout are low and it is not widely regarded as a good fishery (Fredricks and Hendricks 1997).  Partridge (1983) estimated catch rates of 0.06 trout/h in 1982-1983, and Paragamian (1995) reported catch rates of 0.03 trout /h over a similar period of time in 1993-1994.  In contrast, catch rates of at least 1.0 trout/h are typical of “quality” trout fisheries in other rivers throughout Idaho (IDFG 1996).  The long-term goal of the KTOI is to reestablish native fish assemblages that will support subsistence and recreational fisheries (KTOI 1999).  However, declining populations of native resident fish and the drastic alteration of habitats and ecosystem function has caused the KTOI to establish an interim harvest compensation objective, while measures are implemented to reestablish native fish stocks and habitat.  This objective begins to address (in the short term) the loss of the subsistence fishery in the Kootenai drainage that the Kootenai Tribe of Idaho historically depended upon.

The proposed objective and task for FY2002:

Section 4/Objective 3. Provide compensatory harvest opportunities for Tribal members while actions are implemented to benefit declining native fish stocks. 

Section 4/Task 3a.  Assess feasibility of developing a trout pond on Tribal land to provide compensatory harvest opportunities for Tribal members. 

During FY2002 we propose to assess the feasibility of developing a trout pond (stocked with catchable rainbow or cutthroat trout) on Tribal land adjacent to the existing sturgeon hatchery to provide compensatory harvest opportunities for Tribal members.  The land adjacent to the hatchery is a Tribal Allotment currently leased to a neighboring farmer for crop production.  The trout pond objective is a small component of a larger objective to restore native vegetation and historic wetland functions on the above-mentioned land (40-80 acres).   Funding for the wetland restoration objective may be obtained from several sources (North American Waterfowl Conservation Act; Wetland Reserve Program and others) and will focus on wetland restoration and educational outreach.  The trout pond assessment (Task 3a from this proposal) will investigate the potential of using hatchery effluent (which can be drained into a ditch that could possibly be used as the inflow) to feed a small pond and evaluate if and how this objective may fit into the restoration objectives being developed for this particular piece of land.  

Full citations for literature cited in this response to the ISRP can be found in the FY2002 proposal for this project (198806400):

http://www.cbfwf.org/files/province/mtncol/projects/198806400.htm
and in the KTOI Hatchery and Genetics Management Plan:

http://www.cbfwf.org/files/province/mtncol/subsum.htm
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