ISRP Comment/Question: The Grande Ronde supplementation program is a reasonable project and is recommended for funding. However, the program should be subject to annual review, with an in-depth evaluation of year-to-year results. This project should submit annual proposals that summarize results and interpretation through the period of initial release and return of hatchery fish. Additionally, future proposals should address comments below. This is a comprehensive proposal that incorporates a strong monitoring and evaluation component. If a supplementation program is to exist, then certainly data need to be taken on its effects and effectiveness; the data to be gathered by this project are a part of those needed data. In 1999, the first 12,000 conventional brood smolt are anticipated to be released in the study area. In 2000, the first F1 captive brood fish will be released. This proposal is to provide life-history, genetics, population, and environmental data for both wild and hatchery fish. The project also has collected baseline (pre-supplementation) data, apparently for 2 years. The fish stocks to be conserved by captive and conventional brood are in jeopardy, and attention has been given to not harvesting all wild fish for hatchery use (e.g., the discussion of a sliding scale method, which should be more thoroughly explained and discussed).

Even though many of the sections of the proposal are very well done, some of it is less than adequate. Essential information on the analytical methods is lacking. The objectives have a hypothetical underpinning, but the proposal lacks detail about how hypotheses will be tested, levels of confidence, etc. The objectives (e.g., operate fish trap, coordinate/develop GRESP, etc) are not biological goals, they simply state tasks that might address biological goals.

Response: These are constructive comments and will be incorporated into future planning for this project.

ISRP Comment/Question: The collection of habitat data is limited to temperature and discharge information at trap sites. Although smolt-to-adult survival has continued to decline, there is no apparent effort to investigate or link habitat characteristics to adult returns. The proposal does not demonstrate strong skills in quantitative analysis in the person responsible for data analysis.

Response: Referring the reviewers to Objective 7 of the proposal on page 21. The proposal states that the project sponsor will investigate temperature and discharge data and link these habitat conditions with juvenile and adult chinook in the Lostine River. 

Stream temperature and discharge are extremely important habitat characteristics directly related to juvenile and adult numbers. Successful emigration and immigration is dependent, in part, on stream flows. Fish movement and survival is frequently correlated with stream discharge. Elliot (1984) related fluctuations in stream flow to fluctuations in parr densities. Many studies have shown that high flows or prolonged flooding can limit parr densities, displace fry, and inhibit spawning (Chapman and Bjornn 1969; Seegrist and Gard 1972; Hartman and Holtby 1982). Conversely, Frenette et al. (1984) found that

low flows during incubation periods were associated with low parr densities. Low flows and the resultant limited habitat effected year class strength and smolt yield in several Washington streams (Johnson 1985). Smoker (1955) has also found a correlation between commercial harvest and summer flows in western Washington. An affiliate study to the proposal determined that flows less than 40 cfs would impede adult chinook migration through the lower reaches of the Lostine River (R2 Resources Consultants 1998). 

Likewise, stream temperature plays a critical role in both migration and survival. Overwinter mortality is often related with low stream temperatures (Hassinger et al. 1974; Shuter et al. 1980; Cunjak 1986; Seelbach 1987). Stress and disease can be facilitated by temperatures above tolerance limits for salmon (Fagerlund et al. 1995; Wedemeyer 1973, 1983). Temperature profiles can influence the onset of smoltification along with other environmental cues (Clarke and Hirano 1995). High temperatures can also act as a thermal block impeding adult salmon migration (Fagerlund et al. 1995).

Because of the well-documented influence of these two habitat parameters, the Nez Perce Tribe proposes to collect temperature and discharge data and correlate them with smolt and adult migration. Profiling other habitat characteristics is beyond the scope of this study due to financial and personnel limitations. However, many other BPA funded proposals depict habitat conditions in the Grande Ronde Basin and plan for improvement activities. Projects 8402500 - Grande Ronde Habitat Enhancement (ODFW), 9608300 - Grande Ronde Habitat Enhancement (CTUIR), 9402700 – Grande Ronde Model Watershed, 9403900 – Wallowa Basin Project Planning, and 9702500 Wallowa/Nez Perce Salmon Habitat are listed and described in the “Relationships to other projects” section of the proposal on page 14.

ISRP Comment/Question: The proposers appear to embrace improved hatchery technologies, but do not question the role of hatcheries in recovery efforts.  [See programmatic comments on artificial production and captive broodstock.]All of the GRESP and other captive broodstock and conservation-related hatchery proposals note that there are risks in captive broodstock technology/intervention, but they seem to understate the risks. In fact, fish may be more likely to go extinct (from disease or catastrophe) in captivity than in the wild, and hatchery fish are expected to be at least somewhat domesticated, decreasing their fitness in the wild. Hatcheries are taking many actions to offset these risks, but they cannot be entirely removed. Additionally, the financial costs of captive hatchery technology are large and it is unlikely that this technology could be implemented for all of the many local stocks that are or are likely to be in danger of extinction.  These programs should not be expanded without clear appreciation of their risk, of the temporary nature of their value. A general problem of the GRESP is that (as most proposals acknowledge) smolt to adult survival must be increased greatly for GRESP to be effective in restoring fish. Thus, these proposals tend to treat symptoms, not the root problem. 

Response: The ISRP reviewers insinuate that the project proponents do not consider the inherent risks associated with supplementation. Yet the proposal does acknowledges the potential hazards and uncertainty of supplementation programs on pages 12 and 22. The proposal further acknowledges the risks by citing the work of Cuenco et al. (1993) and Waples (1995). These potential risks are precisely why the Nez Perce Tribe insists on coupling its supplementation programs with monitoring and evaluation efforts. Indeed, the reviewers themselves concede that the proposal “incorporates a strong monitoring and evaluation component.” 

Although supplementation continues to be a controversial recovery tool, it has been used with varying degrees of success to enhance fish runs, restore naturally spawning populations, and to conserve endangered species. The decision to use supplementation in the Grande Ronde Basin was obviously made in the midst of considerable uncertainty. But one of the basic dictums of conservation biology states that in a crisis, as in the Grande Ronde, acting before knowing all the facts is a must (Soulé 1995). 

Knowing that supplementation efforts have led to the persistence of the Imnaha River spring chinook population after decades of precipitous decline prior to hatchery intervention. No genetic change in the population has been detected (Carmichael et al. 1998). Steelhead supplementation in the Coquihalla River, BC using wild broodstock led to a fourfold increase of parr at index sites (Ptolemy 1986). Conservation aquaculture has been key in the recovery process for the Kootenai River white sturgeon population (Anders 1998). Chinook supplementation in the Sandy River, Oregon doubled the naturally spawning population in ten years (ODFW 1996). British Columbia’s Salmonid Enhancement Program, which uses wild broodstock, has made documented progress in increasing run size in its supplemented streams (Miller 1990). Since 1977, the Warm Springs National Fish Hatchery has provided spring chinook production for sport and tribal fisheries while not adversely affecting wild stock production (Olsen et al. 1995).

Also knowing that locally adapted hatchery smolts perform better than hatchery smolts from distant stocks (Reisenbichler 1988), successful outplanting of hatchery fish depends on the hatchery’s ability to produce fish qualitatively similar to natural fish (Lichatowich and McIntyre 1987), genetic fitness decreases as differences between hatchery and wild fish increase (Chilcote et al. 1986), and the production of wild stocks can be reduced after the introduction of poorly adapted fish (Vincent 1987).  

Nonetheless, geneticists recognize that natural recovery options are largely ineffective when populations decline below a certain threshold size. The deleterious effects of inbreeding depression, reduced gene flow, and genetic drift are compounded in a dwindling population. The rate at which genetic variability is lost is directly proportional to the effective population size. Therefore, the rate of loss increases as the population size decreases (Kincaid 1998). When the effective population size of a fish stock remains low through time extinction is inevitable (Lacy 1987). Thus maintaining a large effective population size is critical for population viability and persistence. 

Many consider supplementation to be, at best, an impecunious option for conserving fish populations. However, some now feel that “hatcheries are being managed with a greater awareness of salmonid breeding structure and of the need to ensure that hatchery-produced fish are integrated into the ecosystem in ways that minimize impacts on wild populations” (Lichatowich and McIntyre 1987). In light of the above, the project sponsor believes supplementation to be a superior alternative to letting “nature take its course” when the natural environment is no longer able to maintain an effective population size and the stock faces demographic jeopardy. Finally, the project sponsor hopes that anxiety over the risks of supplementation will not hinder the prudent management of Grande Ronde stocks of spring chinook salmon. 

ISRP Comment/Question: Objective 3 - Why would migration not be impeded by a weir (so, what will be monitored?). The same applied to steelhead and bull trout, unless they are small enough to pass through the pickets, but Objective 4 anticipates capturing both species.

Response: For the very reason that weirs can impede migration, they clearly warrant close scrutiny and monitoring. Weirs are an efficient method for capturing salmonids and can be used to gather data on migration timing, age structure, length-at-maturity, sex ratio, and to estimate escapement and calibrate redd counts (Whelan et al. 1989, Messmer et al. 1992, Rich et al. 1993). Thus, the Tribe recognizes the weir as an important evaluation tool for research in the Lostine River. And the Lostine weir is specifically designed to be fish friendly. National Marine Fisheries Service criteria for weir and trap facilities were followed in the development of the Lostine weir (NMFS 1993). Adult fish are led by the fence to the trap. Trapped fish are then allowed to pass or kept for broodstock. The vertical pickets are spaced to allow juvenile fish passage. 

However, a weir can adversely impact adult migration of target and non-target species (Clay 1995). Therefore, to evaluate the effect of the weir, monitoring its operation occurs whenever it is closed and fishing. Visual stream bank and discreet snorkel surveys are used to observe and note fish location and densities relative to the weir. If fish densities above and below the weir are different, then migration may be inhibited. For example, this spring, numerous steelhead kelts were observed upstream of the weir. These fish were eventually passed downstream below the weir. Bull trout moving upstream have been captured in the trap. They were sampled, passed above the weir and allowed to continue upstream. Another example of monitoring and adaptively managing the weir occurred when large numbers of post-spawn largescale suckers were noted by surveyors immediately above the weir. It was apparent that these fish were hindered from further downstream movement by the weir. Pickets were therefore pulled and the suckers seined through the weir. 

Surveyors also look for chinook spawning activity. More redds below the weir than above may imply that the weir has displaced chinook spawning. Because of these potential impacts, monitoring of our weir coincides with its operation. 

ISRP Comment/Question: In the Abstract they say that the first artificially produced chinook will be released in 1999. But in the Methods, they say they will determine hatchery to wild fish ratios. Doesn’t this imply that there already has been supplementation?

Response:  The first release of hatchery smolts in the Lostine River occurred in April, 1999. However, hatchery plants of spring chinook have occurred in the Grande Ronde Basin every year since the 1970s. Carson River, Rapid River and Willamette River stocks have all been used to supplement the Grande Ronde Basin. Numbers of smolts released range from 350,000 to 2,750,000 (Carmicael et al. 1998). 

The proportion of spawners in the Lostine River from hatchery strays prior to supplementation was found to be high. From 1986 to 1994, the proportion of strays ranged from 23% to 56.3% (Flesher ODFW). It is therefore prudent to monitor stray rates and determine hatchery/wild proportions even before the return of the Lostine River hatchery fish released in 1999. 

ISRP Comment/Question: Objective 4 - They plan to monitor genetic and life history diversity prior to supplementation, and in the Abstract they say that the first artificially produced chinook will be released in 1999. But in the methods they say that they will determine hatchery to wild fish ratios. Doesn’t this imply that there already has been supplementation? They say they will collect and analyze baseline information, but in the methods section, all they say is what information they will collect - nothing is said about how the data will be analyzed. Thus, it is hard to know on what basis they will reject or support their hypotheses.

Response: The Grande Ronde supplementation project may be viewed as a manipulative research experiment to determine whether natural populations can be augmented by introductions of acclimated, locally adapted hatchery fish. It is through life history traits and genetic variability that salmon populations are able to exploit unique habitats (Gross 1985). Therefore, the Nez Perce Tribe will monitor characteristics in the wild population prior to supplementation and use them as performance standards against which hatchery fish will be compared. Accurate estimates of abundance are also needed to assess the effectiveness of supplementation. As the proposal affirms, the collected data will be analyzed to determine and compare escapement, fish per redd, run timing, hatchery/wild proportions, sex ratios, age composition and structure, age-at-maturity, length-at-maturity, juvenile size and growth, smolt survival and the influence of smolt size on survival.

Hence, with the data collected and analyzed, the hypotheses listed in the “Proposal objective” section can be addressed and tested. Given the limited allotted space the project sponsor is able to provide the detailed description of methods requested by the ISRP.  

ISRP Comment/Question: Objective 6 - similar problem. How are they actually going to determine smolt survival and influence of size on survival? There is no information beyond the statement that it will be done. Unfortunately, this is not very helpful.

Response: As stated on pages 6, 20, and 21 of the proposal, smolt survival will be determined with Program SURPH.1. The model is a statistical survival analysis package used in fish and wildlife tagging studies. It was designed to analyze release-recapture data for survival estimates (Skalski et al. 1994). For the purpose of this study, SURPH methodology is combined with PIT-tag technology to help quantify survival relationships through the Columbia River Basin.

Wild and/or hatchery juveniles from the Lostine River are PIT-tagged, released and potentially detected at multiple dams as they migrate to the ocean. PIT-tag interrogation data is retrieved from the PTAGIS database and processed for SURPH through the program called CAPHIST. CAPHIST was designed by the University of Washington to arrange “comma separated values” (CSV) lists obtained from PTAGIS into SURPH data files. The result is the collection of capture data that can be analyzed to estimate survival and covariates that might influence survival (Smith et al. 1994). As researchers, there might be an interest in how survival rates differ among populations or treatment groups, or how survival probabilities at a particular site change over time. Thus, the influence of smolt size on survival can also be determined. 
