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United States Department of the Interior
U. S. GEOLOGICAL SURVEY

BIOLOGICAL RESOURCES DIVISION
COLUMBIA RIVER RESEARCH LABORATORY

5501-A Cook-Underwood Road

Cook, WA  98605 USA

(509) 538-2299

June 28, 2001

Northwest Power Planning Council 
Attention: Kendra Phillips 
Response to ISRP 
851 SW 6th Avenue, Suite 1100 
Portland, OR 97204

To whom it may concern:

The following is our response to comments from the ISRP on our project proposal, “Sex reversal in Hanford Reach fall chinook salmon (# 25052)” submitted to the Columbia Plateau Province.  We will first address the ISRP’s specific comments about our project.

1. Can the assay be applied to phenotypic males and females … if so the returning phenotypic sex ratio should be confirmed by sampling the genotypic ratio.  Although we were unsure of the specific assay about which the reviewer is referring to, we assume it is the procedures used to test for the presence of sex-specific genetic markers (we proposed to use 3 different assays for determination of genetic sex).  If this is so, then yes, the assays can be applied to males and females.  In our proposal, we state that we will test both males and females for the presence of sex-specific genetic markers.  In regards to confirming the phenotypic sex ratio with the genetic sex ratio, we also state in our proposal that we plan to do this with juvenile fish.  The reviewer may be referring to doing this on adult fish, if so this will be done in Jim Nagler’s Innovative Project (# 22013).  

2. It is very important to confirm that sex can be reversed equally between sexes … male to female or visa versa.  The data that we have collected suggest that a male to female sex reversal is occurring.  We have no evidence that the opposite has occurred, that is, a phenotypic male testing negative for a male-specific genetic marker.  Of all the male chinook salmon that have been tested all are positive for the male-specific marker indicating that they have a Y-chromosome (i.e., are normal).  If the reviewers are asking whether a male to female sex reversal is possible the answer from laboratory studies is yes.  However, there is no evidence that this has occurred in any wild salmon populations.  

3. Should this wait for the Innovative Project to be completed?  If not, why not?  We strongly believe that this project should not wait for the innovative project to be completed for the following reasons:  

· By funding this project now, the ISRP and the Council would be facilitating a more rapid determination of the seriousness of this issue.  In conjunction with the innovative project already funded, our proposed work would allow a full determination of the repeatability of this phenomenon, while also providing information for the determination of the cause(s) of this potential case of sex reversal.  However, if funding for this proposed project is delayed until the next funding cycle—to allow for the completion of the innovative project—then the council will be postponing a resolution to this issue 6 years or longer instead of the 3 years allowed for by funding the projects concurrently.  

· In conjunction with the innovative project, our proposal would allow for a complete examination of the potential case for sex reversal because juvenile sampling (for determination of phenotypic and genetic sex) and analysis of biological markers for endocrine disruptors would be done on the same fish. This would occur concurrently with adult sampling in the Innovative Project.  The overall objective of the Innovative Project is to determine if the genetic phenomenon observed previously is occurring consistently, and whether the observed genetic sex is consistent with a gross estimate of phenotype (i.e. visual inspection).  This leaves open the possibility that the observed level of putatively sex-reversed females is due to a stock specific genetic anomaly.  The current proposal however will attempt to eliminate this possibility by: 1) utilizing multiple genetic tests based on distinct markers, and 2) collecting data on a large (n=500) enough sample of juveniles to allow the determination of the phenotypic sex ratio for Hanford Reach fall chinook.  This determination of the phenotypic sex ratio is needed to corroborate (or refute) the findings observed in returning adults.  If sex reversal were indeed occurring then a skewing of the sex ratio away from the expected 1:1 ratio would be expected.

Although the two projects (the current proposal and the innovative project) were submitted independently, we plan to function as an integrated unit, and feel that close collaboration between the two projects is critical to a rapid resolution of this issue.  Dr. Nagler is an investigator on both projects; this will facilitate the continuity and integration recommended. The juvenile sampling we describe in our proposal would serve to replace any juvenile sampling done in the innovative work (and expand the amount of information extracted by analyzing for markers of endocrine disruption too).  Thus, the two studies would be closely related and highly integrated. 

Given the relatively high level of concern that this issue (potential sex reversal) has generated, we feel a rapid and complete determination of the seriousness of this problem is prudent.  In our opinion, this can be best achieved by the simultaneous conduct and integration of these two projects.  We would like to thank the ISRP for their constructive comments and appreciate the opportunity to respond.  If there are any questions or comments please contact us at your convenience.
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