ISRP Comment/Question: This project describes work that seems important to at-risk stocks. Systematic sampling of gametes for cryopreservation along with detailed documentation would seem to be at a premium. The project should develop a careful sampling protocol that includes an examination of the implications of using fish from a hatchery environment. The objective of this project is to provide an additional safeguard against extinction. The strategy should be to gain representative samples of salmonid gene diversity present in the basin. Sampling should account for the fact that salmonids probably occur in metapopulations (relatively large populations comprised of sub-populations). The proposal does little to convince a reader that sampling needs have been considered in detail and within the context of the structure of these populations.

This project and the captive brood project should be part of the same program, or at least closely managed as parts of a single program. The captive brood program cannot possibly protect the genetic diversity present in the Columbia Basin, nor can it protect the structure even of the populations taken under culture for extended periods. The cryopreservation project should obtain samples that represent the populations under the captive brood program, but its primary thrust should be to obtain samples to represent all sub-populations of the basin’s metapopulations. Small sub-populations are at greatest risk in the basin and they are likely a major source of gene diversity.

Response: The goal of the Salmonid Gamete Preservation Project is to preserve the genetic diversity of salmonid populations at high risk of extirpation through cryopreservation. Long and short-term gene banks have been established and are being maintained. The collections of fish gametes from a hatchery environment are simply to increase the genetic diversity in the gene bank.  

The implications of using listed fish from a hatchery environment are extremely important and are currently being discussed among the salmon managers in the basin. A strength of having a gene bank is the genetic material is available when the fish are not, so if a hatchery has a skewed sex ratio with no ripe males available, sperm can be made available by thawing straws whenever it is deemed necessary by management.

There is a discrepancy in the recommendations concerning merging this project with the captive brood program. To combine this project with the captive brood project would severely limit the scope of collections within the Snake River basin, thus decreasing the genetic diversity preserved. The project’s primary thrust is to obtain samples representing all subpopulations of the basin’s metapopulations. The captive brood project is for the Grande Ronde River system only and then just three streams are being sampled. It is agreed that small subpopulations are at the greatest risk for extirpation, therefore the project should encompass as many of those sub-populations as possible. Logistics of this approach are considerable, and coordinating with other projects to place enough sampling effort in streams sampled to date. Sampling all subpopulations would require a substantial increase in staff and in the budget.

ISRP Comment/Question: An argument is included in the proposal to justify determination of each fish’s genotype. This level of detail is not necessary. The research team only needs to ensure that the samples collected adequately represent the gene pool of what remains of a population in their samples. This is a statistical problem; genotypes are not necessary. They propose to maintain a constant monitor on each stream to enumerate redds and establish spawning times. One strategy is to identify “spawned out males” to obtain their samples. There probably is no such thing as a “spawned out male.”  It may be more appropriate to set up monitoring stations downstream from spawning areas and capture males that drift through the area via nets or capture fish at existing weirs or other diversions. The genetic manipulation (selected matings) described in the proposal should be abandoned. Mating strategies should provide as close to random mating as possible.

Response: In response to the level of genetic analysis done on the current inventory of cryopreserved salmonid germplasm, a preliminary Chinook salmon baseline population analysis has been conducted. This analysis assesses the current gene pool of the Chinook being sampled using mitochondrial haplotypes of each individual to evaluate geographic heterogeneity. Nuclear markers have been used to determine several genotypes. For the purposes of using cryopreserved milt, you would want to determine genotypic frequencies among the individuals for which cryopreserved sperm taken from for comparison to the wild spawning stocks. Comparisons in genotypic frequencies ensure they represent the diversity in the wild populations.

Chinook and steelhead populations in the Snake River basin are so depressed that genetic information about the spawners can be used to ensure that you do not lose genetic diversity through drift. This is not genetic manipulation and it is not selection, it is equalizing the change in genotypic and allelic frequencies to maintain the diversity present in the parent spawners.

The “spawned-out male” terminology originated with the National Marine Fisheries Service (NMFS) as part of the Section 10 permit process. NMFS has indicated those only spawned out males, or males that have already spawned naturally should be collected so as not to adversely affect reproductive spawning success. A mature male salmon can be spawned out if no semen is present in the testes. It is widely recognized that male salmon regenerate semen after spawning. 

ISRP Comment/Question: Work to preserve embryos should be proposed as a separate project by the principal investigator actually doing the work. The proposal, which might be more appropriately directed to NIH or NSF than to BPA, should carefully outline past trials and summarize present knowledge. It should provide details of experimental methods. Such work has been going on for many years in a variety of labs without success, so the funding agency should be prepared to either fund specific experiments with completion dates or be prepared to continue the funding indefinitely. 

Response: Salmon managers from the Columbia River basin advise that since this project preserves half the salmonid genome by cryopreserving only the male gametes, research is necessary to freeze female gametes to achieve a full complement of the genetic material preserved. Other federal funding agencies (NIH, USDA, and NSF) do not have fisheries research as a priority. Past trials and a summary of present knowledge is in section 8 of the proposal, which lists 6 references from research conducted in the past 4 years. A quick review of this literature suggests that the greatest obstacle to freezing eggs/embryos is in getting the cryoprotectant absorbed into the egg (Hagedorn 1998). The results of this research would be reported and reviewed annually with an estimated completion date of 2004. This is short-term research which needs minimal, but steady funding for 5 years. The bottom line in-terms funding this experiment is that the amount of money being requested is small and the potential payoff is critical for germplasm conservation.

