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ISRP General Comment

A response is needed. This is a good proposal, well justified, and provides good supporting background.  The investigators propose to install weirs to quantify adult abundance of adult steelhead, obtain demographic data, and collect tissues to analyze genetic stock structure of steelhead in Imnaha River tributaries. The work is an important component of steelhead population monitoring.

ISRP Issue Number 1

A justification for placing weirs on every tributary is needed. The proposal proposes to place weirs in seven tributaries, plus Cow and Lightening Creeks funded under an LSRCP project.  The largest tributary (Big Sheep) and the mainstem Imnaha would be included via radio-tracking of steelhead and use of a ratio estimator to determine the total system escapement.  However, given the cost and logistical challenges of maintaining nine weirs, why is it necessary to weir each stream?  The ratio estimator (assuming that adequate numbers of tags can be applied, 200 proposed) could give an accurate estimate of the total escapement even if only one tributary could be reliably enumerated (as the extreme example).  Did you consider a random sample of streams in which to place weirs or a rotating sample of streams between years? 

Response to Issue Number 1

Description of overall adult steelhead abundance throughout entire Imnaha subbasin is the first management question identified in this proposal, addressing this question would represent a significant improvement to our current knowledge base. However, population status monitoring has been recommended to occur at the spawning aggregate level (McElhany et al. 2001).  The spawning aggregate scale is where most management actions would be implemented and could be evaluated. The remaining management questions in this proposal require tributary specific escapement data that would not be fully provided via a sub-sampling population estimate approach.  

Alternative sub-sampling approaches were considered in the development of this proposal and prior to the implementation of the ongoing Nez Perce Tribe Lower Snake Compensation Plan evaluation study efforts (project 200107).  Two alternative approaches that were explored include: 1) selective sampling –where key/primary or random spawning aggregates throughout the subbasin would be monitored; or 2) clumped sampling - where all spawning aggregates within a limited area of the subbasin would be sampled.  Each of these approaches would eventually provide information for understanding demographic stock status. However, this approach would prolong identification of steelhead population status in the Imnaha River and would not provide a comprehensive picture of the entire subbasin at a single point in time. Project 200107 (Nez Perce Tribe Lower Snake River Compensation Plan Hatchery Evaluation Study) has implemented the clumped sampling approach with adult escapement (demographic) information and genetic profile information being collected on two streams of close geographic proximity and similar habitat conditions in the Imnaha River subbasin. 

Ideally and proposed here, description of stock status throughout the entire subbasin would be accomplished initially and then an appropriate (sub-sampling and remote methods) long-term monitoring program would be structured using the subbasin base-line information.  Given the timeliness of recovery management actions, we feel strongly that comprehensive base-line information steelhead status must be collected in an intensive approach.  We recognize that intensive approach is costly in the short-term, but we believe that this approach will provide more a rigorous description of Imnaha River subbasin adult steelhead status and be less costly than a long-term phased population assessment approach.  

Sensitivity analysis was conducted using equations describe in response number 4 and by varying portions of the population directly monitored in relation to overall population size. Accuracy of the subbasin population estimate is gained as the portion the population size being directly monitored increases, especially at low population sizes. To achieve accurate population estimates (90% or greater) even during lower abundance levels, 75% of the population structure must be directly monitored at run sizes of 200 fish annually, 50% of the population structure must be directly monitored at run sizes 500 fish annually. Without prior knowledge of relative population distribution, the necessary number of streams to be directly monitored would only be a guess.

ISRP Issue Number 2

To estimate recruits per spawner (and assuming that spawners will now be accurately estimated) a comparable accurate estimate of the recruits is needed.  How are recruits to be defined and estimated? 

Response to Issue Number 2

Recruits in this proposal are considered to be adult returns to tributary specific areas and thus represent a spawner to spawner ratio. Juvenile steelhead production from the Imnaha River subbasin (minus Cow Creek) will be estimated under project 199701501, which will allow for both SAR and smolt per female/ adult estimates to be calculated. We have made a conscious effort to keep this proposal focused on adult status determination. Life stage specific survival estimates enabled by this projects adult abundance estimates and population abundance estimates at other life stages from other projects are acknowledged will be reported. 

ISRP Issue Number 3
The proposal does not provide any comment on collection of biological sampling data on spawners (sex, age, size, etc.).  Who is responsible for these data and what will be collected?

Response to Issue Number 3

Biological information will be collected on all fish handled at weirs and fish outfitted with radio transmitters as describe under objective 1, tasks 3 and 4. This includes both pre-spawn and post-spawn fish. This information will be summarized by this project and will provide: 1) length frequency of returning adults, 2) sex ratio, 3) age at return via scale analysis, and 4) hatchery: natural composition. No other collection of biological information on adult steelhead currently occurs within the Imnaha River subbasin other that at existing weirs.  Spawning ground surveys are only conducted in one tributary and do not provide carcasses recovery opportunities due to delayed mortality and behavior of post-spawned fish.    

ISRP Issue Number 4

The distribution of redds by tributary in recent years should be provided in response.

Response to Issue Number 4

The distribution of steelhead redds/spawning adults throughout the Imnaha River subbasin is generally unknown.  Steelhead spawning ground surveys can not be conducted in most of the subbasin due to high turbidity and limited access. Redd surveys have consistently been conducted only in the index area of Camp Creek (see proposal). Additional surveys were conducted in index areas of Gumboot creek in 1999 and 1992, and Lick Creek in 1992  (Table 1).  The Nez Perce Tribe  (Project 200107) verified the inability of steelhead spawning ground survey methods to monitor/quantify spawner abundance in 1999 and 2000 in Cow and Lightning creeks.   

ISRP Issue Number 5

The investigators need to provide a more detailed description of how population abundance will be estimated in tributaries not surveyed directly with weirs.  

Response to Issue Number 5

Adult steelhead will be captured downstream of spawning habitat (lower 5 miles of the Imnaha River) via science angling and tagged with radio transmitters.  Additionally, known Imnaha River origin (PIT tagged) steelhead will be tagged at Lower Granite Dam. Efforts to tag fish in proportion to the run timing and abundance will be made.  Mobile and fixed receivers will track fish movement and final destination, and will be supported by direct observations of tagged fish captured in weirs. 

Sample size determination for fish to be marked with radio tags is based on a normal binomial approximation.  A minimum sample size of 185 transmitters is needed to achieve 80% precision and 0.05 accuracy for the ratio estimate (Barton 1992). A maximum sample size of 200 has been established.  

Tracking of tagged fish will determine the proportion of marked fish returning to: 1) directly monitored tributaries (pd), 2) the mainstem Imnaha River (pm), and 3) Big Sheep Creek upstream of the confluence of Little Sheep Creek (pb).  Population estimates for the tributaries monitored with weirs will be determined directly by fish counts or estimated using mark-recapture methods described in the proposal in the case of non-continuous weir operation (Nd). Population abundance in areas not monitored with weirs will be estimated using a ratio estimator (Barton 1992).  An estimate of adult steelhead escapement to the Imnaha River subbasin (NI) will be estimated as
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The variance of NI is calculated as
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The approximate 95% confidence interval for the estimate of NI will be calculated using 
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The approximate 95% confidence interval for the estimate of pd will be determined using
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From this estimate of total escapement to the Imnaha River subbasin, an estimate of adult steelhead abundance in the two areas of the Imnaha River not directly monitored can be estimated as

NI * pm   and NI *pb   
(5). 
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Table 1.  Steelhead redd survey data (redds per mile) for index areas in Imnaha River subbasin tributaries from 1965 – 2000.  Data collected by Oregon Department of Fish and Wildlife, Wallow District (modified from ODFW unpublished data).

Year
Bear Gulch
Camp Creek
Carrol Creek
Cow Creek
Devils Gulch
Freezeout Creek
Gumboot Creek
Gumboot Creek North .Fork
Horse Creek
Lick Creek
Lightning Creek (Imnaha)
Lighting Creek (L. Sheep)
Little Sheep
Summit Creek

1965

8.0



1.5





5.0

1.0

1966

18.0









0.3



1967

18.0









1.0



1968

1.8

1.0

0.0


1.0

2.0
2.7
2.2
0.5

1969

4.0




2.0


2.0

0.3



1970

7.7


1.0

0.0




2.0
3.4


1971

10.5



1.0
0.0




3.0
2.0
0.0

1972

1.7


1.5






4.0
1.4


1973

1.0




0.0
0.0

0.0

2.3
4.2


1974

2.3









0.0



1975

0.7









0.0



1976

0.2









0.0



1977

1.0









0.7
4.2


1978

1.8









2.3



1979

2.7




0.0

0.3






1980
0.0
5.7




1.8


0.5





1981

1.5













1982

1.2













1983

2.8













1984

2.3













1985

6.5













1986

7.2










8.8


1987

10.7













1988

16.8













1989

10.8













1990

13.0













1991

3.8













1992

1.8
4.0



14.1


9.6





1993

6.8













1994

6.6













1995

2.2













1996

2.8













1997

3.4













1998

5.4













1999

2.0




2.7








2000

7.4
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