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June 29, 2001 

RE: Project 25095

We appreciate the opportunity to address the ISRP's concerns regarding our proposal entitled "Pesticides and the environmental health of salmonids in the Yakima subbasin".  Our specific responses are provided below.

1) Justification is needed for the importance of this work in light of the arguments presented in the Yakima subbasin summary, "However, anadromous salmonids have substantially lower concentrations of pesticides in their tissues than resident fish species, and for all species the observed concentrations have been below threshold levels that could affect reproductive success (e.g. hatching success, fry mortality)".

The specific goal of our proposal is to evaluate the effects of current use pesticides on salmon health.  The arguments presented in the Yakima subbasin summary do not address this problem.  To clarify, the subbasin summary uses the term "pesticide" to refer almost exclusively to chemicals from the organochlorine family (e.g. aldrin, chlordane, DDT, dieldrin, toxaphene, etc.) and their metabolites.  The persistent, bioaccumulative organochlorines are legacy pesticides.  Most agricultural uses were banned in the 1970's and early 1980's, and they were no longer applied at the time of the Washington Department of Ecology study cited in the subbasin summary (Johnson et al., 1986).

The subbasin summary does not address the 180+ pesticides from the organophosphorus, carbamate, triazine, pyrethroid, chlorophenoxy acid, dinitroaniline, amide, uracil, and urea families that are applied each year in the Yakima subbasin.  As the ongoing USGS NAWQA study has recently shown, current use pesticides represent the vast majority of chemicals entering salmon habitat.  Modern pesticides are not generally persistent, and the classical exposure measures for organochlorines (e.g. body burdens or tissue residue) do not apply to these current use chemicals.  Moreover, the subbasin summary focuses on water quality standards for aldrin, DDT, endosulfan, endrin, dieldrin, and parathion.  With the exception of endosulfan, the agricultural uses of these pesticides have been severely restricted or banned.  With a single exception (chlorpyrifos), there are no comparable standards for the pesticides that have replaced them.  

Our proposal addresses the following general question: "In what ways might ongoing and future pesticide applications in the Yakima subbasin limit the viability or recovery of natural salmon populations?".  The aim of this effort is to (1) reduce the extraordinary scientific uncertainty associated with current use pesticides, and (2) provide empirical, salmon-specific data at several scales of biological complexity.  This will help natural resource managers evaluate the relative importance of real-world pesticide exposures (and thus water quality) in the lower Yakima River and its tributaries.  The arguments presented in the subbasin summary are specific to the land use practices of the 1960's and 1970's.  These arguments do not diminish the scientific justification for our proposal.  Instead, they highlight the serious information gap that has emerged over the past quarter of a century, and the need for new research on pesticides and salmon health.

2) Justification of the field work to assess the effect of pesticides on predation mortality in a natural stream is needed.  Specifically, how can one demonstration at one time in one stream provide information that could be generalized to other situations?

Our goal is to relate very sensitive measures of physiological performance in the laboratory to behaviors that are critical for the survival (and therefore the fitness) of individual fish.  While it is not possible to quantify changes in predator-prey interactions in all streams at all times, the field portion of the proposal will provide a measure of mortality (or ecological death - see Kruzynski and Birtwell, 1994) due to sublethal pesticide exposures in a field situation.  The justification for using juvenile predation mortality as a biological endpoint is based on the following line of reasoning:

· The majority of the pesticides detected in the lower Yakima River are known to target the fish nervous system (Rinella et al., 1999).

· Sublethal exposures to these pesticides have been shown to interfere with the olfactory ability of salmonids (Moore and Waring, 1996; Waring and Moore, 1998).

· Olfaction underlies alarm signaling and predator avoidance behavior in salmonids (Brown and Smith, 1997; 1998; Berejikian et al., 1999).

· The olfactory recognition of predators conveys a survival benefit to salmonids in natural streams (Mirza and Chivers, 2000).

· Sublethal pesticide exposures disrupt these antipredator behaviors (Scholz et al., 2000).

The inference is that pesticide-exposed fish are more vulnerable to predation, and that an increase in predator mortality can be quantified.  

There are several advantages to using predation mortality as a biological endpoint.  First, chemical alarm signaling systems have been extensively studied in salmonids and other fish species (Smith, 1992).  Antipredator behaviors are robust, and they are very similar in the salmonids that have been studied to date (chinook salmon, brook trout, and rainbow trout).  Consequently, results from studies on juvenile chinook should also inform the management of other salmonids in the Yakima subbasin, including juvenile steelhead.  Second, the alarm response is a generalized reaction to nearly all natural predators, including wading birds and predatory fish species (Smith et al., 1992).  If pesticide-exposed chinook juveniles are more vulnerable to a model predator (e.g. northern pikeminnow), it is reasonable to expect that they will also be more vulnerable to other predators in the lower Yakima River and its tributaries.  Third, mortality data can be easily incorporated into a life stage-based matrix population model.  This allows for a relatively strong link between empirical data and the mathematical representation of within-stage survival for juvenile chinook.

There are limitations to using predation mortality as an endpoint.  The most important concern is that by focusing on a single neurobehavioral pathway (i.e., the integration of chemosensory information), we may miss sublethal effects on other areas of the nervous system or other, non-neural physiological processes.  Consequently, results from the proposed field study could potentially underestimate the actual impacts of pesticide exposures under natural conditions.  However, as discussed in the proposal, we believe the chinook olfactory system provides the best experimental context for evaluating the effects of pesticides on juvenile survival.

Again, thank you for the opportunity to respond to the ISRP's comments on our proposal.
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