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March 15, 2002

Northwest Power Planning Council

851 SW 6th Avenue, Suite 1100

Portland, OR 97204

RE:  20001400

Kendra Phillips:

This letter will address the concerns of the ISRP regarding the proposal for Project 31003 entitled “Distribution and life history characteristics of lampreys in tributaries of the lower Columbia River Basin”.  The comments of the ISRP appear in bold type, followed by our response.

1.  Why do lower Columbia River lamprey populations serve as references for lamprey populations hundreds of miles upstream in a completely different ecoregion?

Dam passage is thought to be a factor contributing to the decline of Pacific lamprey abundance in the Columbia River Basin (Close et al 1995).  Because lamprey populations in the lower Columbia River are not directly influenced by reservoirs and passage impediments at mainstem hydropower facilities, studying lamprey populations in streams downstream of Bonneville Dam will provide a reference for those streams above mainstem hydropower facilities.  We acknowledge that habitat and lamprey life history may vary among ecoregions, and differences due to ecoregions are confounded with the influences of hydropower facilities.  However, the intent of studying streams of different sizes is to include a relatively wide range of habitat conditions for which the characteristics and variability of lamprey populations in the lower river can be described.  We believe comparisons of these descriptions between populations upstream and downstream of hydropower facilities will assist in evaluating the relative influence of both hydropower facilities and potential differences due to ecoregions.

In addition to serving as references, knowledge of lamprey populations within lower Columbia River streams can aid populations above the mainstem hydropower facilities.  It is uncertain if Pacific lamprey home to natal streams or if they behave like the sea lamprey (Petromyzon marinus) and return to any stream containing conspecific larval lamprey.  If the latter is true, lower Columbia streams may provide reproductive refuge to adults that originated hundreds of miles upstream.  

2.  Why is it necessary to intensively study streams of different sizes?


There are many lamprey population characteristics that differ with stream habitat.  For example, wetted width, canopy density, depth, and flow often determine whether larval lamprey will be present or absent within a sample reach (Stone et al 2002).  In addition, migration timing (both immigrant and outmigrant) are closely associated with stream discharge, which varies with stream size.


To get a better understanding of lamprey abundance and population dynamics, it is necessary to sample a variety of habitat types.  Sampling streams of different sizes will allow us to examine the influence of abiotic parameters (such as habitat and flow) that cannot be examined within streams of a particular size.  

3.  Could a larger-scale, less intensive survey of lamprey population distribution and abundance across a broader range of lower Columbia River tributaries be more beneficial at this time?


A broad-scale survey of lamprey distribution is planned for the first year of this proposed project.  The sample design can be modified to be less intensive, allowing us to cover more than five streams.  An example of a less intensive design is to survey three reaches per stream; one reach near the mouth, one near the middle, and one near the headwaters.  Each reach will be sampled as outlined in the original proposal.  Surveying fewer reaches per stream will allow us to sample more streams, yet still allow us to collect lamprey presence/absence data, rough habitat characterizations, and stream access information.


Based on the ISRP’s recommendation, we will modify our proposal to sample significantly more streams in the lower Columbia River at a lower intensity level.

4.  Why would intensive studies on two additional streams provide greater benefit than a larger-scale survey to assess population and habitat status across lower Columbia streams?

A large-scale distribution study will provide us with lamprey presence/absence data and rough habitat characterizations.  It will answer the questions “are lamprey in this stream?” and “what is the general habitat type?”.  Though this type of study can provide important information regarding where lamprey occur, it cannot address basic population questions.  

More intensive sampling is required to describe the lamprey populations within the streams.  These labor intensive studies, similar to the work conducted on Cedar Creek, address adult population abundance and movement timing, outmigrant abundance and timing, larval distribution and habitat use across the stream basin, as well as spawning distribution and habitat use.  This information is essential to developing and evaluating management plans, describing fluctuations in abundance, and measuring responses to environmental disturbances (Van Den Avyle 1993).

5.  Will the five streams proposed for survey during the first year represent the geographic extent of lamprey distribution in the lower Columbia?


As discussed above, it is possible to increase the number of streams surveyed to meet the first objective of this proposal (Identify and survey additional streams in the lower Columbia River basin that may be suitable study sites to complement ongoing lamprey work in Cedar Creek).  Reducing the intensity of the survey on each stream will allow us to survey more streams.  As the number of streams surveyed increases, we will be better able to sample the geographic extent of lamprey presence/absence in the lower Columbia River tributaries.


Sampled streams will be selected systematically.  The first stage of our proposal is to confer with personnel from Washington Department of Fish and Wildlife, Oregon Department of Fish and Wildlife, and other agencies to determine potential study streams.  Consideration will be given to streams where ongoing or previous work generated information on lamprey species.  In addition, Geographic Information Systems (GIS) containing pertinent habitat information will be queried to select streams having habitats suitable for lamprey species.  This selection process should allow us to sample the geographic extent of lamprey presence/absence in the lower Columbia River.

6.  Will these five streams represent lamprey streams in the region, and why?


As discussed above, it will be possible to survey more than five streams.  By increasing the number of streams surveyed, we are more likely to sample a variety of stream types.  It is likely that during our survey we will encounter stream-types that are represented elsewhere within the region.  

7.  The methods for selecting sampling sites and sample reaches during the survey phase need to be more thoroughly discussed.
During the first year of this study we will be examining numerous streams for lamprey presence and absence.  (Please see response to question 5 for methods used to select sample streams.)  Reaches (3) within these streams will be situated near the mouth, near the middle section of the stream, and in the headwaters of the stream.  Sample reaches will be divided into six transects spaced 10 m apart.  Each transect will contain two sampling points; the sampling points on even-numbered transects will be located at 1/3 and 2/3 of the wetted width and the sampling points on odd-numbered transects will be located at water’s edge.  Sampling points will have an area of 1 m2.  

During the study’s out years, more intensive sampling will occur on two streams selected for their varying habitat type (i.e., size, gradient, distance from mouth to saltwater).  We will use our Geographic Information System (GIS) to select a minimum of 20 reaches throughout each stream (per year), spaced exactly 1000 meters apart.  This sample design allows us to sample a variety of stream morphologies in a systematic-random fashion.  

Sample reaches will be divided into six transects spaced 10 m apart.  Each transect will contain two sampling points; the sampling points on even-numbered transects will be located at 1/3 and 2/3 of the wetted width and the sampling points on odd-numbered transects will be located at water’s edge.  Sampling points will have an area of 1 m2.  If ammocoetes are collected from a sample point, additional points adjacent to the original point will be sampled.  If ammocoetes are not collected from the sample point, no further sampling will occur adjacent to the original point.  

8.  Will there be any watershed scale, valley segment scale, or reach scale habitat assessment?


During the first year of the study, lamprey presence/absence will be evaluated as it corresponds to coarse habitat measurements derived from GIS analysis (i.e. gradient, elevation, distance to saltwater,) at the watershed scale.  Specific habitat characteristics will be measured at each of the stream sample reaches (temperature, pH, dissolved oxygen, conductivity, and gradient), transects (wetted width), and sample points (depth, water velocity, canopy density, and substrate).  Lamprey abundance will be evaluated as it corresponds to the above reach-level habitat measurements.


Overall, watershed, reach, and sample point are the three scales at which we intend to evaluate the presence of lamprey in the survey portion of this study.

9.  How will abundance estimates be related to habitat characteristics?
Logistic regression models will be used to investigate relations among habitat features and lamprey presence.  Multiple linear regression models and categorical regression trees will be the primary method used to initially investigate relations among habitat features and lamprey abundance estimates.  Other methods, such as principal components analysis and discriminate analysis, will be evaluated as to their applicability.

10.  Why and how will the statolith and genetic analyses be done?


The purpose of statolith analysis is to determine the age of the larval lamprey.  The age structure and size-at-age of individuals inhabiting a stream may provide information on growth, survival, and production of a population, which may be related to such factors as habitat and disturbance regimes of a stream.  We propose to sacrifice a subsample of juvenile lamprey for each stream surveyed and use methods described in Beamish and Medland (1988) to estimate age.  


Genetic analysis is intended to investigate genetic variation within and among populations that could provide information on population structuring and homing.  Powell and Faler (2001) used both proteins (starch gel electrophoresis) and mitochondrial DNA (restriction fragment length polymorphism) to provide baseline information on lamprey samples collected in various areas of the Columbia River Basin.  They considered this information essential for prudent management of Pacific lamprey using strategies that involve stock transfers or artificial propagation to restore depressed populations.  Their analysis did not produce evidence that the lamprey populations tested were not genetically similar.  However, there were limitations to the techniques used (e. g., allozyme/isozyme methods used were not optimized for lamprey protein, small number of restriction enzymes used for mitochondrial DNA), and they recommended the use of microsatellite DNA analysis.


We propose to collect and preserve tissue samples from lamprey during the survey portion of this study.  Streams likely to be sampled were not represented in the collection analyzed by Powell and Faler (2001), which included Bonneville Dam, Cedar Creek, and the Willamette River.  We will contract with a laboratory to perform microsatellite genetic analysis.  Additional samples will be collected during later years of the study.
11.  Justify costs of “investigating the feasibility” of estimating migration timing and abundance of outmigrating juveniles and adults, further discuss known or accepted methods to make estimates, and further discuss related tasks.


The objective-based cost estimate for out years is based on tasks associated with intensively studying two streams in the second through the fourth years of the study.  The estimate includes the cost of equipment, supplies, and personnel for two crews to operate a rotary screw trap, weir, and pot traps in each of two streams.  The anticipated times of operation of the traps and year depends on environmental conditions, with year-round trapping being optimal.  The averaged annual cost estimate for the tasks is $133K per stream.


There are few accepted methods for capturing lamprey.  Rotary screw traps are used in collecting juveniles and generating life history information for many fishes.  A rotary screw trap is currently being used to collect juvenile lamprey in the study on Cedar Creek.  Likewise, weirs are often used in collecting adults and juveniles of other species.  However, we are unaware of weirs used specifically for adult Pacific lamprey.  In the Cedar Creek study, adult lamprey are collected within a fish ladder and in pot traps.  The feasibility of using these methods in the proposed study is expected to be contingent upon identifying suitable areas for their application in the two streams selected for intensive study in the latter three years of the study.  


Activities associated with the tasks of estimating juvenile migrant abundance and timing with a rotary screw trap include:  safe trap installation and operation at a suitable location; accurate recording of biological data on captured juvenile lamprey; performance of trap efficiency tests using marked individuals released above the trap; and accurate recording of physical conditions during the trap operation.  


Activities associated with the tasks of estimating adult migrant abundance and timing with a weir include:  safe weir and trap installation and operation at a suitable location; accurate recording of biological data on captured adult lamprey; performance of trap efficiency tests using marked individuals released below the trap; and accurate recording of physical conditions during trap operation

12.  No design or methods are provided for study of the relationships between Pacific lamprey and sympatric lamprey species.

Pacific lamprey are the focus of this proposed study and we will modify the proposal to indicate this, especially in the description of the study’s purpose.  Biological information on other lamprey species will be collected if they are encountered during the study.  
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Bethesda, MD.

We would like to thank the ISRP for their consideration of our proposal.

Sincerely,

Jen Stone

Fisheries Biologist

Columbia River Fisheries Program Office


9317 Highway 99, Suite I


Vancouver, Washington 98665
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