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ISRP General Comment

Response is needed. To date, the project has cryopreserved male gametes from over 2,700 chinook salmon and steelhead.  The proposal would continue and expand that program roughly four-fold after construction of a new building, evaluating additional basins for gamete collections from salmonids (resident and anadromous), other fishes such as lamprey and burbot, and amphibians.

ISRP Issue Number 1

Sponsors need to provide a convincing argument that the use of cryopreservation as a tool of conservation for Columbia River salmonids is logical,…. 

Response to Issue Number 1

Cryopreservation is the simplest, most inexpensive method to preserve genomes that can be used to maintain future conservation options. Sperm that is properly cryopreserved and stored can be easily used to produce animals that contain conserved genetic information.  Gene banking efforts are not new to the conservation biology field.  Gene banks are commonplace for plants, mammals, birds and livestock.  The plant germplasm repository has been in place for over 100 years as a success story for the botanical world.  As more aquatic species become threatened or endangered, it is reasonable to establish a regional aquatic germplasm repository to preserve the vanishing genetic material. “More subpopulations are likely to become extirpated” (Serveen et al.2001).

ISRP Issue Number 2

Measures such as cryopreservation are taken in an attempt to protect a species for a very short time while emergency actions are taken to restore lost habitat. 

Response to Issue Number 2 

The maintenance of the genetic biodiversity of native animals is currently a challenge and is a goal that may require decades to accomplish. In the pursuit of this goal, some native populations may be completely lost until conservation actions that address factors limiting survival are implemented. In order to buy time for this social and political process to occur and in order to have the genetic resources available to complete this objective, the preservation of the biodiversity that is currently available is essential. 

Cryopreservation has the ability to protect genetic diversity in the short and long term.  In the short term it can protect against demographic instability in hatchery scenarios.    It can be used to augment low return years, particularly when females return in larger numbers than males or when females ripen before the males are ready to spawn.  The addition of male gametes into hatchery populations could deter the effects of inbreeding due to small population size.  Small populations are at risk due to demographic and environmental stochasticity, and random catastrophes.

Restoration of lost habitat, improvements to hydropower passage, or changes in hatchery operations may require twenty plus years to realize the direct benefits to fish.  Storing imperiled species’germplasm buys recovery efforts some time.  It should not be thought that this cryopreservation effort in any way compromises ongoing habitat restoration, improvements to hydropower passage, or changes to conservation hatchery program.  Rather it complements other recovery efforts by preserving existing diversity for future use. Cryopreservation serves as a tool to conserve and maintain genetic diversity without substantial risks to natural production.  

The overall objective is to preserve existing genetic diversity for short and long-term options.  A comprehensive program has been developed and should be expanded to cover the needs of declining species in the Columbia River basin where aquatic species are imperiled.  We agree that a germplasm repository will not increase biodiversity of the present populations; and it will not increase the number of fish in the river systems.  A germplasm repository will provide salmon managers (for example) in the year 2100 with the genetics of animals that are spawning in our rivers presently.   

ISRP Issue Number 3

A concern is that the gametes retained do not represent the population, and their contribution to a breeding program may not be random. 

Response to Issue Number 3
Chinook salmon samples were collected from adult broodstock collection facilities in the Imnaha River, South Fork Salmon River, Lostine River, upper Salmon River, and Pahsimeroi River that were representative of the spectrum of the run.  Representative sampling from natural production areas has been more challenging.  We have attempted to representatively sample selected subpopulations across an area as geographically immense as the Snake River basin. Gametes are collected from all year classes of males, including jacks, ensuring that all life histories available are sampled.  Every subpopulation could not be sampled due to funding, and manpower constraints.  The ability to cryopreserve eggs or embryos is not currently available to fisheries science.  

It is true that only the male genetic material is being cryopreserved, but entire populations can be rebuilt from backcrossing or using females from adjacent spawning aggregates.  It is clear that in order to use this germplasm repository correctly, the genetic information of the males that contributed the sperm and the expertise of qualified geneticists or rare animal breeding specialists must be employed.  Mating protocol designs are not part of the current project. 

ISRP Issue Number 4

The population is already in a population genetic bottleneck before the original samples are taken and repeated sampling only exacerbates that problem.  

Response to Issue Number 4
Gamete collections from chinook salmon are sampled over the spectrum of the spawning run to ensure representative sampling of the existing genetic material.  Repeated sampling over a number of years allows collection of unrelated individuals from different brood years. The gene banks represent the best attempt to characterize the subpopulation as possible.  

A goal of the project is to collect 100 individuals per year over five years from each population to preserve as diverse a founder population as possible.  The objective is to conserve genetic diversity within and between the subpopulations.  The principle being preservation of a large sample size provides future management options.   The larger the founder population size the better.   Nothing can be done about the loss that has occurred in the past.  However, future loss of genetic diversity can be slowed if not prevented by cryopreservation of gametes.

ISRP Issue Number 5

Trials generally show relatively low viability of cryopreserved sperm, is a random sample of the genetic material passed to subsequent generation?

Response to Issue Number 5

The fertility of cryopreserved and thawed sperm will be no greater than the fresh sperm and is of slightly lower quality.  The fertility trials on chinook salmon in 2000 show a 60% fertilization rate (range of 27-76) of cryopreserved sperm.  This is decent viability in comparison to some hatcheries, which are getting 81-93% fertilization (McCall Hatchery 1989-1998 records).  The viability may be considered lower compared to conventional hatchery programs, but is acceptable for endangered species given the alternative, which is zero.  With respect to random sampling of genetic material being passed on to subsequent generations; for endangered species management, 60% fertilization ability means 60% more fish produced than 0% not using cryopreserved sperm.  We have no reason to suspect genetic material would not be representatively incorporated into subsequent production.

ISRP Issue Number 6

Why do the sponsors feel that it is “… logical that BPA fund this proposal because of its past investment…?”  

Response to Issue Number 6

The Bonneville Power Administration has spent large amounts of money towards  mitigation and now recovery efforts of Columbia River salmonids.  Funding to support this project may be possible from other sources associated with endangered species fish management, however a goal of the Bonneville Power Administration should be to provide adequate support for a fish germplasm repository to insure the availability of all salmonid populations in the Northwest. This insurance policy, the establishment of a long-term germplasm repository that contains the representative genomes of all native fish populations in the Columbia River Basin, will require less than 1% of the overall research budget, and it will provide a tangible genetic legacy of the present biodiversity.  The decline of anadromous fish is mostly from passage issues in the mainstem Snake and Columbia Rivers.

ISRP Issue Number 7

Shouldn’t a Regional Center be a collaborative effort?
Response to Issue Number 7

A Regional Germplasm Repository should definitely be a collaborative effort.  On-going cooperation between the states of Idaho, Oregon and Washington, two universities, regulatory agencies and Tribes facilitates this tool for archiving existing genetic material.   For example, Idaho Department of Fish and Game stores endangered sockeye salmon gametes in the Snake River germplasm repository.  The Grande Ronde spring chinook captive broodstock program and endangered Kootenai River white sturgeon gametes are stored in the germplasm repository.  The Washington Department of Fish and Wildlife has recently requested storage space for Yakima River spring chinook gametes.

The Regional Germplasm Repository as a proposal is a collaborative efforts in terms of cooperation with the University of Idaho and Washington State University.  Academic, management and regulatory agencies have conferred and discussed the merits of a regional program.  As the program expands, it will rely on other agencies with expertise in a particular area to prioritize and samples species for gene banking.  The Nez Perce Tribe is simply providing leadership and management of the repository because of its past involvement in the establishment of the Snake River germplasm repository.

ISRP Issue Number 8

Why is a new (versus renovated) building needed?
Response to Issue Number 8

A new building is proposed because of the lack of space available at the universities currently.  

ISRP Issue Number 9

Why build on the opposite side of Moscow from the university?  Why isn’t it better to place this in very close proximity to either UI or WSU to maximize interaction and (presumably) minimize costs?  

Response to Issue Number 9

The Alturas location was chosen for its close proximity to the universities (five minute drive to the University of Idaho), state-of-the-art facilities, and because it is a technology transfer partner with the University of Idaho.  Moscow and Pullman are both very small communities.  We proposed this as a stand-alone, independent facility to avoid university overhead costs and so the germplasm stored within is under the control of the salmon managers of the Columbia River basin.

ISRP Issue Number 10

The reviewers questioned why gametes would be collected from cutthroat trout for the repository when their population status has been judged healthy enough to preclude ESA listing.  

Response to Issue Number 10

The reason cutthroat trout and other aquatic species’ gamete collections are mentioned in the proposal is to collect gametes while the species is relatively healthy and abundant.  Proactive collections, before the species is listed under the Endangered Species Act are necessary to collect gametes before genetic bottleneck occur.

ISRP Issue Number 11

Please clarify the relationship of the proposed regional repository in this proposal ans that proposed for Hagerman.  

Response to Issue Number 11

There is no relationship between the proposed regional germplasm repository and the research experiment station in Hagerman.  There are no competing interests for cryopreserving sperm in the Hagerman proposal.
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