USGS Response to ISRP comments on proposal 200703200: Potential effects of the invasive New Zealand mudsnail in tributaries of Bonneville Reservoir and the Deschutes River, (Potamopyrgus antipodarum).

1. The proponents have underestimated the task of determining the effect of the mudsnail on the ecosystem supporting juvenile salmonids in the Columbia Gorge Subbasin.  Even if the snail does consume a major proportion of primary production, if its abundance is negatively correlated with fish food abundance, or if it is found to be fish food species, the significance of these findings for survival of juvenile salmonids is not clear.  The proposal would be improved by an explanation of how these data would help determine ecological effects of the mudsnail at the secondary and tertiary (fish) trophic level.  What would the form of the “logistic” model proposed be?

Response: We appreciate the reviewer’s comments on this proposal and appreciate the opportunity to respond.  To address the reviewer’s comments and concerns we have we have included new work elements in the proposal that will help clarify and define the potential linkages between the New Zealand mudsnail and Pacific salmon in the Deschutes River and the Klickitat, Hood and Wind rivers.  First, we propose the use of stable isotopes to assess potential food web effects.  Understanding the nature of the alterations to the structure of the food web in areas with known infestations and understanding the potential effects of the introduction of the New Zealand mudsnail in areas yet to be colonized will allow fish managers to assess how and where to direct their efforts at prevention.  For instance, if the analyses conducted in this study indicate that certain streams are not likely to be significantly colonized or that the energetic pathways affected will not result in a significant loss in prey items for target fisheries, efforts at prevention can then be directed to areas that are most likely to be affected.  

Current research suggests that infestations of New Zealand mudsnails do have the potential to alter the dynamics of the invertebrate community.  The New Zealand mudsnail negatively affected the survivorship but not growth of mayfly species in experiments conducted in a tributary of the Madison River in Montana (Cada 2004).  Kerans et al. (2005) observed that high densities of New Zealand mudsnail were associated with low colonization of other macroinvertebrates, and could have the potential to influence large-scale distribution of macroinvertebrates.  Furthermore, New Zealand mudsnail were observed to be responsible for 65-92% of total invertebrate production in three Yellowstone rivers, this strongly indicates altered invertebrate assemblages and/or ecosystem function (Hall et al. 2003)

We have also included a new work element to develop a bioenergetics model to estimate growth rate potential for juvenile salmonids in rearing and migratory areas to assess potential impact to growth given a community shift in primary and secondary production from an invasion of New Zealand mudsnail.  There are likely to be energetic consequences to fish that eat New Zealand mudsnail over other food sources, since New Zealand mudsnail have the ability to pass through the fish gut undigested (Haynes 1985).  In an experiment in a tributary of the Madison River, sculpin were observed to lose weight when caged in areas where New Zealand mudsnail were abundant compared to areas where New Zealand mudsnail were rare (Cada 2004).  Furthermore, if shifts in the invertebrate community are occurring, decreasing the desirable prey items, salmonids may be forced to move into other rearing areas.  Other areas may be more suitable for prey items, but may have other costs associated with them such as, higher predation risk and higher energy output due to flow effects.  We will be using the Environmental Monitoring and Assessment Program (EMAP) protocols of the Environmental Protection Agency for sampling to investigate habitats associated with and without New Zealand mudsnail and focus on impacts of New Zealand mudsnail through food web dynamics and bioenergetics modeling.

2. It would be helpful if the proponents described the potential management actions if the mudsnail was found to be affecting salmon production.

Response: We have included a new work element that will initiate detection monitoring in the Klickitat, Hood, and Wind rivers and also develop a survey to clarify the state of the infestation in the Deschutes River.  Please see the updated proposal for additional detail.  We recognize that, as with many invasive nonindigenous species, the management options for New Zealand mudsnail are limited at this time.  Despite efforts to reduce the spread of New Zealand mudsnail, they have now spread to every Western state except New Mexico.  In some areas, managers have temporarily closed fishing and recreational use of streams to reduce the opportunity to spread New Zealand mudsnail.  In most cases, management agencies are relying on public education to encourage the cleansing of angling and recreational gear to reduce the risk of spread.  In the long-term, some researchers believe that biological controls may be a management alternative.  However, at this time none of the predators or the 14 parasites that control the New Zealand mudsnail populations in its native range are approved for control in the northwest.  Therefore, reducing the rate of spread and assessing which salmon and steelhead habitats are at greatest risk to disturbance by New Zealand mudsnail will be prudent and timely actions.  This strategy will provide managers with guidance so that efforts to restore salmonids are not thwarted in some areas by New Zealand mudsnail invasions in just a few years. 

The research we are proposing is also consistent and specifically called for in a draft National Management and Control Plan for the New Zealand Mudsnail (Potamopyrgus antipodarum) that has been prepared for the Aquatic Nuisance Species Task Force by the New Zealand Mudsnail Management and Control Plan Working Group (see: www.anstaskforce.gov/hyannis/NZMS_Mgmt_&_Control_Draft_4-06.pdf).  In this plan, they outline research needs with respect to the establishment of standardized techniques and methodologies for sampling NZMS.  Specifically, they recommended the following research needs:

1) Develop estimates of detection probabilities for a variety of substrates, ecoregions, and sampling methods and sampling designs.

2) Develop standardized techniques for detecting low abundance NZMS populations and for estimating densities in established populations. 

3) Monitor existing populations on a precise schedule to understand population trends and their response to environmental factors. 

4) Evaluate different detection methods in different habitat types to provide a way for establishing confidence in data that people submit. 

The research we propose will address various aspects of all of the research needs identified in this planning document.  

