Response to ISRP Preliminary Review of FY 2002 Proposals - 

Columbia Plateau Province

Project No.: 
199000501

Project Title: Umatilla Basin Natural Production Monitoring and Evaluation
Sponsor:
CTUIR

Subbasin:
Umatilla

Date:

June 27, 2001

The Independent Scientific Review Panel (ISRP) requested a more detailed presentation of methods and results.  We have provided methods and results below but wish to point out that more detailed information can be found in the Subbasin Summary, Hatchery Genetic Master Plans and annual reports submitted to BPA (Contor et al. 1994, 1995, 1996, 1997, 1998, 2000) where it is normally presented. 

The ISRP raised concerns about the goals of harvest and supplementation components of the Umatilla Basin Project and suggested incorporating new perspectives into management decision processes.  Monitoring and evaluation personnel do not set salmon recovery policy or management goals.  Data that this project provides is useful in evaluating the various management philosophies regarding both harvest and supplementation issues.  The ISRP's concerns are best addressed to the managers and the hatchery programs tied that allow harvest and supplementation.  This project proposes to continue monitoring harvest (if any) and natural production of salmonids in the Umatilla River Basin regardless of how managers balance the variety of philosophies currently in vogue throughout the region.


The ISRP also raised concerns about close coordination and cooperation among tribal and ODFW monitoring and evaluation projects.  This coordination has been accomplished through monthly coordination meetings (UMMEOC, since 1993) and an Annual Operations Plan that coordinates fish recovery efforts for each year (including monitoring).

Methods for the Proposed Objectives

Spawning Surveys 


We conduct spawning ground surveys to enumerate summer steelhead, spring and fall chinook and coho salmon redds and sample mortalities in various reaches of the Umatilla River Basin.  We repeat surveys in established index areas that have traditionally had spawning or holding adults.  Other areas are also surveyed occasionally to examine changes in the distribution of redds from year to year.  Poor water conditions occasionally prevent or limit surveys.  We wear polarized glasses to assist observation.  To minimize stress on prespawning salmonids, we do not probe debris jams or throw rocks into holding pools.  Two surveyors walk three to four miles daily.  They walk alone along the margins of the smaller tributaries or together on opposite banks of larger streams.       


Redds are judged to be complete based on redd size and depth, location, and amount and size of rock moved.  All redds are reviewed by our most experienced surveyors for consistency.  Redds are marked with orange flagging labeled with the date, location, species and number of males and females observed on or near the redd.  Crews also record information in data books.  For each redd, surveyors record the stream name, location, date the redd was first observed, sex and number of fish observed on or near the redd, carcasses sampled in the areas, and habitat type.  


Carcasses found during the survey are measured from the middle of the eye to the hypural plate (MEHP).  Fork length is also recorded if severe caudal fin erosion has not occurred.  We describe obvious injuries and attempt to determine the cause of death in prespawning salmonids.  We cut open carcasses to determine egg retention of the females and spawning success of the males.  Prespawning mortality is defined as death of a fish before spawning.  Females with egg retention estimated near 100% and males with full gonads are classified as prespawning mortalities. Tails of sampled fish are removed at the caudal peduncle to prevent re-sampling.  We collect snouts from salmon and steelhead with coded wire tags (based on fin clips) by cutting through the head from behind the orbit down to the mouth.  Snouts are placed in plastic bags and given an individual snout number for identification.  Snouts and accompanying biological data are sent to ODFW's, Mark Process Center in Clackamas for coded wire tag extraction and reading.  If requested by ODFW, kidney samples are collected on the spawning ground from spring chinook with coded wire tags that have been dead for less than 48 hours. Samples are frozen and taken to the ODFW pathology laboratory in La Grande for analysis.

Smolt Migration Evaluations


Naturally produced salmonids are collected with traps, seines and/or electrofishing gear depending on season, location and conditions.  We PIT tag Chinook and coho over 80 mm and steelhead with smolt or partial smolt characteristics (age 2 and 3+).   Fish are anesthetized with MS222 (tricaine methane-sulfonate) and PIT tagged fish by hand with individual sterilized syringes.  A battery of syringes are rotated in and out of a bath of disinfectant.   PIT tagged fish are measured (fork length, nearest mm), held for observation for 24 hours and released.  PIT tagging recorded on a laptop computer and tagging and release files are submitted to PTAGIS according to the procedures detailed in the most recent PIT Tag Specification Document  (Stein, 2001).  We coordinate with ODFW’s PIT tagging project and provide tags from them to tag naturally produced fish collected at their trap at Three Mile Dam.  We examine differential survival to the John Day Dam based on tagging and release locations and dates.  Originally, we planed to estimated total smolt emigration by examining the ratio of tagged to untagged natural smolts at TMD collected by ODFW.  As a result of budget cuts, ODFW can  no longer examine enough natural smolts to reliably estimate the ratio of tagged to untagged natural smolts.  Therefore we estimate minimum smolt survival from tagging to detection at TMD, John Day, The Dalles and Bonneville Dam based on PIT tag detection and overall detection rates at each dam. 

Salmonid Distribution and Abundance Surveys


We use backpack electroshockers to sample juvenile salmonids.  Block-nets are used to contain the fish within a measured area in most streams.  Mark recapture and catch per unit effort are used in larger systems.  Salmonids are captured with dip nets and removed on successive electrofishing passes until a depletion rate of at least at 60% is achieved.  The same individual samples in a similar manner for the same number of seconds (or slightly more) as the previous pass.  Electroshocker settings (i.e. volts, pulse) remained constant for each removal pass.  Additional passes are not conducted if salmonids are neither captured nor observed during the first pass.  


Captured salmonids are placed in a livewell until the completion of all passes.  Fish are identified to species, measured (fork length, mm) and inspected for fin clips, brands or marks.  We record injuries, signs of disease or stress.  Juvenile spring chinook salmon are not differentiated from juvenile fall chinook salmon.  Anadromous rainbow are not differentiated from resident rainbow. 


Crews collect scale samples from a wide variety of fish sizes for age and growth determination.  We remove approximately 6-12 scales from an area two scale rows above the lateral line, posterior to the dorsal fin, and anterior to the adipose fin.  Scales are mounted in the field directly onto clear mylar envelopes.  Stream name, site, date, species and fork length are recorded on the mylar.  No additional handling or mounting is required before reading. 


Estimates of salmonid abundance are calculated with a maximum-likelihood model (Van Deventer and Platts 1989) from the number of salmonids captured during successive electrofishing removal passes.  Densities are estimated by dividing estimated salmonid abundance by measured wetted channel area. 


We sample established index sites located throughout the Umatilla River Basin to monitor salmonid densities, species composition and relative abundance through time.  Index sites are a minimum of 100 m in length and may be more that 300 m.  The lower and upper boundary of each site is marked with numbered tags to assist consistent sampling.  Most tags were placed on living trees or on wooden posts outside of the active channel to avoid tag loss during high flows.  Crews measure, photograph and describe sampling sites.  Each index site is marked on a Umatilla River Basin map.   

 
We sample index sites during August and early September when flows and conditions are the most consistent from year to year.  Crews sample additional sites to evaluate distribution and seasonal habitat utilization.  Crews also conduct intensive salmonid density surveys with similar methods but sample up to 15 % of the entire stream.  Stratified sample designs are used to select multiple sampling sites for intensive reach surveys.

Harvest Monitoring

The variability from year to year of the tribal angling seasons and locations often requires significant modifications of earlier survey designs.  We employ non-uniform probability roving creel surveys designed after Malvestuto (1983 and Malvestuto et al. 1978).  However, angling effort can be so light that the typical creel surveys generally do not yield sufficient data to calculate effort, catch rates and harvest.  The most consistent index for tribal harvest has been telephone surveys of tribal anglers.  The unique nature of the local community allows a more comprehensive index of harvest by telephone and off river interviews than more traditional sport fisheries. 

Water Temperature Monitoring


CTUIR, ODFW, U.S. Forest Service (USFS) and U.S. Bureau of Reclamation (BOR) coordinate the deployment of 53 thermographs and 4 HYDROMET stations in the Umatilla River Basin to maximize consistency and coverage without duplicating effort.  We initialize and download Vemco thermographs in the office or field with a portable computer.  Thermographs are secured with steel cables to large trees or boulders on the shore.  Thermographs and cables are concealed to minimize tampering.  Crews take photographs and write detailed descriptions of each thermograph location.  We also draw vicinity maps and mark 7.5 minute topographic maps.  Temperature data is summarized, examined and reported in relation to past data, water quality standards, and lethal and sub-lethal temperatures published in the literature (Black 1953, Brett 1952). 

Age and Growth Evaluations


We take five scales from the preferred area (two scale rows above the lateral line on the left side of the fish in a diagonal line between the posterior edge of the dorsal fin and the anterior edge of the anal fin).  Because of the high incidence of regenerated scales on adults, we also take scales from the other side of the fish two rows below the lateral line in the preferred area).  We mount adult scales on gum cards and press them into cellulose acetate.  Length, sex and species are kept with each scale sample.  We collect approximately ten scales from each juvenile salmonid sampled in the preferred area.  Scales are spread out between folded strips of labeled mylar.  Adult and juvenile scales are analyzed under a microfiche reader at magnifications of 42x and/or 72x.  


We age scales with the European Method of age designation: (i.e. age 1.2 denotes a fish that migrated from freshwater during its second year of life and spent two winters rearing in the ocean).  One or two readers examine all scales.  Both readers examine scales with questionable ages.  Differences in age interpretation are discussed.  If a clear interpretation can not be determined, the scale is eliminated from the sample.  


Life history characteristics of natural salmonids in the Umatilla Basin are compiled from findings obtained from trapping, electrofishing, reading scales and examining natural adult return data provided by this and other projects (Contor et al. 1998, Zimmerman and Duke 2000, Rowan 2000, Knapp et al. 1996 and 1997).      

Results

Spawning Surveys


Annual spawning surveys (1991-2000) documented the location and timing of spawning for each species and stock (721 spring chinook redds observed in 2000).  Annually, we estimated prespawning mortality, total number of redds, the ratio of redds/adult available to spawn and total egg deposition in index areas and in other areas if time allows. 

Trapping


We operated traps from 1993 to the present.  We placed traps in tributaries, the upper mainstem Umatilla and in the mid-mainstem Umatilla River.  Trap data has provided considerable age, growth and life history data.  Estimating smolt production was confounded by floods, debris and trap damage.  The outmigration of juvenile salmonids is highly variable.  It is impossible to estimate the number of salmonids migrating past the trap when conditions prevent trapping.  Unfortunately, river conditions frequently prevent trapping when smolt outmigration may be highest and most variable. These constraints prevented us from providing reasonable estimates of smolt abundance and smolt to adult survival rates for naturally produced salmon and steelhead.  However, now that PIT tag interrogation systems are completed in the lower Columbia River dams, we use PIT tags to estimate smolt migration timing, minimum survival and smolt to adult survival.  Obtaining smolt to adult survival rates may be possibly for STS if tagging rates are sufficient (need at least 2000/group), if smolt to adult survival rates are near 1%, and the detection of PIT tags in adults passing through the lower Columbia River dams and TMD.  Detection of PIT tags in adults is still a developing technology and may not be immediately available.

Salmonid density and abundance estimates


This project examines salmonid populations to determine their natural rearing success and production potential (1993-1998).  We have observed natural juvenile salmon and steelhead in quality rearing habitat with densities often ranging from 50 to 200 fish/100 m2 and occasionally as high as 400 fish/100 m2 (Contor et al. 1994, 1995, 1996, 1997 and 1998).  By combining salmonid density data with habitat assessment data, we estimate that natural salmonid production could triple with moderate improvements in stream habitat quality (primarily water temperature, sediment and flows).  Extensive improvements in stream habitat could yield additional production but would require the removal of passage barriers on some tributaries and extensive habitat improvements in the more degraded stream reaches.

Salmonid index 

We have established permanent index sites to monitor annual reproductive and rearing success of natural salmonids (1994-1998).  Each year we estimate densities of salmon and steelhead at fixed sites throughout the basin.  Salmonid abundance and densities have fluctuated with environmental conditions.  We found steelhead rearing densities were higher and more stable from year to year than chinook salmon.  Chinook salmon abundance has fluctuated significantly and is clearly related to the number of available spawners and the occurrence of high flows that can scour salmon redds.  Data indicate that juvenile steelhead abundance has not been depressed during years when juvenile chinook abundance has been higher. 

Harvest monitoring


CTUIR monitors the tribal harvest of summer steelhead and salmon.  Tribal fisherman harvested from 25 to 39 steelhead from 1993 to 1998.  State and Tribal fisherman have participated in a spring chinook salmon fishery during nines of the last twelve years.  For example Tribal and State anglers harvest an estimated at 1279 salmon during 2000.

Temperature monitoring


This project monitors water temperatures throughout the Umatilla River Basin in coordination with other CTUIR projects, ODFW, USFS and BOR.  Water temperature data has been useful in estimating the suitability of stream reaches for salmonid production and in understanding current salmonid life histories and the distribution of salmonids in the basin.  We provide water temperature data to DEQ and the TMDL program for thermal pollution assessments and water temperature modeling.

Life Histories


We have developed detailed knowledge of juvenile salmonid life histories in the Umatilla Basin by combining data from traps, electrofishing data (all four seasons) and from salmonid age and growth data (CTUIR 1994, Contor et al. 1995, 1996, 1997 and 1998).  For each species and each section of the basin we identified the primary risks to successful natural production.  Problems limiting natural production include scouring of redds during floods, high summer temperatures, low flows, excessive sedimentation and physical habitat degradation. 

Genetic monitoring


We collected samples for the genetic studies conducted by Currens and Schreck (1993, 1995).  In 1999 we will collect additional samples for a follow up genetic evaluation study contracted with CRITFC for analyses and reporting in FY 2000. 

Habitat surveys 


Habitat surveys were coordinated and conducted by CTUIR, USFS and ODFW.  CTUIR completed intensive habitat assessments on 138.5 miles of stream in the basin (1993-1998).  This data provided the basis for estimating basin-wide salmonid abundance and production potential estimates.  In addition, the Total Maximum Daily Load program and temperature modelers have been using this habitat data to examine pollution abatement options in the basin.  

Radio telemetry


This project completed a four-year evaluation of the adult passage facilities using radio telemetry techniques (1994-1996).  We documented the successful passage of salmon and steelhead over all irrigation diversions in the Umatilla River.  We observed adult passage problems only at Feed Canal Dam after gravel deposits blocked or impeded access to the fish ladder.  

Residualization

We have observed few residual hatchery reared Umatilla steelhead during extensive sampling from 1993 through 1998.  We estimate that by August less than 4,000 residual steelhead remain in the Umatilla River above Pendleton.  Most residual hatchery steelhead were observed in Boston Canyon Creek (a small stream near the Bonifer Pond Acclimation Facility).

Natural salmonid production estimates


Natural production of salmonids has fluctuated annually with the availability of adults for spawning and environmental conditions such as floods and drought. Our estimates are based on habitat surveys, electrofishing efforts, spawning ground surveys, and water temperature data.  We estimate that of the 770 miles of river and streams in the Umatilla Basin 233 of those miles are suitable for the natural production of approximately 600,000 to 900,000 steelhead and rainbow trout (ages 0+ to 4+).   Currently, however only about 65 stream miles are utilized by spring chinook salmon for the spawning and rearing of 50,000 to 100,000 age 0+ and 1+ parr (Contor et al. 1998).  Fall chinook and coho salmon have more than 50 miles of mainstem spawning habitat and are limited by availability of adults for spawning, sedimentation, redd scour and high water temperatures during June, July and August.  Our companion project conducted by ODFW (Project No. 8902401) in the lower basin estimated that natural production of juvenile fall chinook salmon has been as high as 250,000 in 1998 (Sue Knapp, ODFW, personal communication).  Natural production of juvenile coho has been variable with high numbers of natural fry and par observed from the last two spawning years. Improvements in water temperature profiles of the Umatilla River below the mouth of McKay Creek as a result of judicial management of flows has provided more than 15 miles of additional coho rearing habitat during the warm summer months.  Abundance, condition and growth rates of coho in this reach of the Umatilla River have been excellent during the last two years.  

Bull trout information 


Workers record all pertinent data from any bull trout observed or collected during field activities (surveys, electrofishing, trapping, etc.).  We share our bull trout data with any interested group or individual.  In fact, a significant portion of the Umatilla River bull trout data reported in the ODFW’s Status of Oregon’s Bull Trout (Buchanan et al. 1997), was collected and reported to ODFW by our project personnel (CTUIR 1994 Contor et al. 1995, 1996, and 1997).   
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