Response to the ISRP, October 2001
Project ID: 28031
Evaluation of Unclipped Hatchery Steelhead Released in the Clearwater and Salmon River Basins

Sponsor: U.S. Fish and Wildlife Service (Aaron Garcia, Idaho Fishery Resource Office)

Subbasin: Clearwater

Short Description: Determine if outplanted unclipped steelhead: (a) return at higher rates than fish from other artificial propagation programs, (b) spawn where intended, and (c) increase the natural juvenile population.

FY02 Request: $484,993

3 YR Estimate: $1,038,029

1. Questions regarding approach.
It appears the ISRP believes the sponsor is proposing to release unmarked (unclipped) hatchery steelhead.  This is not the case, unclipped hatchery steelhead were, and will be released, regardless of the activities proposed by the sponsor.  The sponsor shares the ISRP’s concerns regarding the confounding of ongoing management resulting from the release of unmarked hatchery steelhead.  The sponsor’s goal is purely related to evaluation of releases that are beyond the sponsor’s control.  No additional unclipped fish will be released if the proposed work is approved.  Instead more of the fish that are released will be PIT-tagged for evaluation.  The evaluation will focus on determining whether or not the stated goals of the management action are achieved.  Comparing the percent returns of PIT-tagged clipped and unclipped fish released in the South Fork Clearwater will serve the purposes of this proposal.

2. Question regarding additional information relating to Objective 3 (determining if juvenile population densities change).  What would be the ability of the work described to detect change?  Additional details better describing possible outcomes and their interpretation are needed. 

Task 3.1. In 2002, assess existing population density data.  Query agencies active in the basins for data. Compile what information exists.  Determine if it is useful as baseline data for comparative purposes.

Four tributaries to the upper South Fork Clearwater River have received unmarked steelhead smolt releases.  These are Red River, American River, Crooked River and Newsome Creek.  Populations in all tributaries have been monitored since 1985 as part of the Idaho Natural Production Monitoring Project (199107300).  The first three tributaries are also part of the Idaho Supplementation Studies (ISS) project (Project 198909800).  Intensive snorkeling occurred in them between 1993-1996.  Crooked River was snorkeled from 1988-1996 as part of the Intensive Smolt Monitoring project, a component of the Idaho Natural Production Monitoring and Evaluation Project (Project 199107300).  During that time the project estimated age 1+ to age 2+ parr survival and age 2+ parr-to-smolt survival for steelhead, in years with natural returns or large releases of adults.

Since an adult weir is operated on Crooked River between March and the second week of September, in most years it is possible to track the number of steelhead adults released above the weir, spawner parentage, and sex ratio.  Recently, a United States Geological Survey study on stock productivity/performance between Dworshak and Selway origin steelhead collected genetic data, and adults were radio-tagged to determine temporal and spatial extent of spawning, spawner pairs, and spawning success.

All juvenile density population data is in the Natural Production Monitoring database.  Newsome Creek was once part of ISS but is now a Nez Perce Tribal Hatchery stream, with separate monitoring activities (Project 198335003).  It is hoped that these monitoring data will be incorporated into the Natural Production Monitoring database.

As part of ISS, rotary traps are operated on American River, Crooked River and Red River.  As part of NPTH, a rotary trap is operated on Newsome Creek.  These past trap records will provide an index of steelhead number, temporal. and spatial movement out of the respective drainages.

All known data will be summarized, compared with past stocking activities (both smolts and adults) and a determination made if it can be used for baseline and/or comparative purposes.

Task 3.2.  From 2002-2005, collect population density data for young-of-year fish.  Conduct three snorkel surveys in release and control streams at 20-d intervals starting mid-July.  Calculate annual average population density for young-of-year fish.

Protocols developed by the Steelhead Supplementation Project (199005500) will be used to monitor juvenile densities (please see attached).  As young-of-year fish are indistinguishable from cutthroat trout, relative numbers per stream per sample period will be compared.  However, it will be possible to calculate weighted mean densities for age 1+ and age 2+ steelhead in control and treatment streams.  These densities will be compared between treatment and control streams within the South Fork Clearwater drainage, and in other streams surveyed by the Steelhead Supplementation Project.

Smolts stocked in ISS streams will be monitored as they pass through rotary traps, and residualized smolts will be counted during snorkel surveys.  While these smolts have no external mark, fin erosion is still apparent.  Kiefer and Lockhart (1997) were able to identify residualized smolts in Crooked River through snorkeling, and found that Dworshak stock smolts released into Crooked River residualized at a higher rate than in any other Dworshak stock release site in the South Fork Clearwater River drainage.

The 6000 PIT-tagged smolts that were proposed for Newsome Creek will be stocked in Crooked River instead, as the adult weir at Crooked River will facilitate collecting information on spawners returning to that stream and the juvenile trap will monitor their movement out of Crooked River.  Other traps operated in Red River, American River, and Newsome Creek will monitor smolt releases and naturally produced steelhead emigrating from those drainages.

Task 3.3.  Annually analyze and report results.  Determine if fish densities increase or decrease over a three-year period, and compare to baseline if possible.

Fish densities will be compared over time between treatment and control streams within the South Fork Clearwater drainage, and in other streams surveyed by the Steelhead Supplementation Project.  Data will be compared to previous work conducted by the Steelhead Supplementation Project in Red River.  However, with adults just returning from limited marked smolt releases, it is currently unknown if there will be enough spawners returning from those releases to document a change in juvenile parr production (Byrne 2000).    
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Attachment 1

Snorkel procedures for fish densities and population totals

Each snorkel site consists of a single distinct habitat type (pool, pocket water, riffle, or run) and was chosen randomly throughout the stream.  The number of snorkel sites of each habitat type was allocated proportional to the type's abundance in the stream strata.  Depending on stream size, one to five snorkelers counted fish in each site.  Each snorkel site was separated by at least one distinct habitat type change from a prior site.  Snorkelers estimated the size of all fish except chinook salmon O. tshawytscha parr, dace Rhinichthys sp., and sculpin Cottus sp. to the nearest inch.  After the site was snorkeled, we measured the length and three to six widths of the site to calculate surface area.

Chinook salmon parr and steelhead parr were aged based on observed size.  Chinook salmon parr were counted and classified as age-0 (<100 mm) or age-1 (>100 mm).  Steelhead parr were classified as age-1, length 3 in to 5 in (76 mm to 127 mm); and age-2+, length >5 in (127 mm).  Because steelhead fry (age-0, <75 mm) are indistinguishable from cutthroat trout O. clarki fry, we classified both as trout fry.  We did not partition cutthroat trout, bull trout Salvelinus confluentus, brook trout S. fontinalis, or mountain whitefish Prosopium williamsoni into age classes.  Mean densities (fish/100 m2) by habitat type in each stream strata were calculated for trout fry, the two age classes of steelhead and chinook salmon, resident trout, and mountain whitefish.

I calculated a weighted mean density (wt) for each class of fish in each stream strata as:
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where
pit = proportion of habitat i in stream strata t,


dit = mean density of fish in habitat i in stream strata t,


i = pool, riffle, run, pocket water, and


t = stream strata.

I estimated the age-1 and age-2+ steelhead population and confidence intervals in Beaver and Frenchman creeks using the stratified sampling estimates of Scheaffer et al. (1986):
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where
Ns = population total for strata s,


Ait = total surface area, in strata t, of habitat type i,


dit = mean steelhead density, in strata t, of habitat i, and


i = pool, riffle, run, pocket water.

The total surface area (Ait) of each habitat type in stream strata t was calculated as:
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where Lt = length of stream strata t,


pit = proportion of habitat i in stream strata t, and


wit = mean width of habitat i in strata t.

An approximate 95% confidence interval (CIs) on the population estimates in the stream strata was calculated as:
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where
Ai = total surface area of habitat i,


s2i = the sample variance of mean steelhead density in habitat i,


ai = total surface area of habitat i snorkeled in the strata,


ni = number of habitat i sites snorkeled in the strata, and


i = pool, run, pocket water, or riffle habitat.

I treated Ai and ai as constants when calculating the CI and assumed that the variance was due to differences of densities in each snorkel site, not area measurements.  The estimated total abundance of each age class for the entire stream was found by summing the estimates of all strata.
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