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a. Abstract 
The Coded-Wire Tag (CWT) Recovery Project is an on-going data collection and data management program by ODFW, WDFW, and PSMFC that supports a coastwide stock identification system for coded-wire tagged salmonid fish.  Within the Columbia Basin, the CWT is used extensively for stock identification of hatchery and wild anadromous salmonid stocks.  In particular, the tag recovery data are used to monitor the status of both threatened and endangered stocks.  In addition, the recovery data are used to assess a wide variety of studies designed to improve survival of hatchery produced salmonids.  CWT recovery information also provides critical data for evaluating stock rebuilding programs sponsored by NWPPC’s Fish and Wildlife Program. 

ODFW and WDFW carry out a coordinated sampling effort to collect CWTs from mature salmon and steelhead, which return to fishery (sport and commercial) and escapement areas (natural spawning grounds, hatcheries, and Bonneville Dam fishways).  In addition, ODFW also samples the ocean commercial and recreational fisheries along the entire Oregon coast for CWT marked chinook and coho.  Sampled heads of tagged fish are transported to tag recovery labs at Clackamas and Olympia where the CWTs are recovered and decoded.  The CWT recovery and catch/sample information is then forwarded to PSMFC’s Regional Mark Processing Center where it is validated and made available to users via the on-line ‘Regional Mark Information System’ (RMIS).

Fish managers, researchers, mitigation agencies and others use the CWT release and recovery data to evaluate a number of administrative, management and environmental effects on salmon and steelhead.  For example, the harvest management agencies combine CWT data with other data and information to estimate the effects of harvest regulation on populations of salmon and steelhead.  Others use CWT data to estimate the rates of escapement into the wild of a population of hatchery fish.  Others, including BPA, use CWT data to determine survival of different hatchery operations, hence the effectiveness of the hatchery programs they fund.  Others use CWT data to determine the effectiveness of specific hatchery or other management actions.

This CWT marking and recovery program is consistent with the Fish and Wildlife Program goals for monitoring and evaluation.  In addition to monitoring the status of both threatened and endangered stocks, CWT recovery data are used to assess a wide variety of studies designed to improve survival of hatchery produced salmonids.

CWT recovery data also provide critical information for evaluating stock rebuilding programs under measures now sponsored by the 2000 FCRPS Biological Opinion.
b. Technical and/or scientific background

I.  Overview of CWT Recovery Program Components

The large scale tag recovery programs of ODFW and WDFW provide an essential service for all of the various State, Federal, and Tribal tagging programs in the Columbia Basin.  The goal of ODFW, WDFW, and USFWS's stock assessment tagging programs, for example, is to tag a statistically valid number of coho and chinook salmon from each hatchery such that accurate estimates of survival and distribution in the ocean and spawning grounds can be made.  These data allow for more accurate assessments of the proportion of wild and hatchery stocks in the Basin and further allow for valid statistical comparisons to be made among project groups. 

Upon return to the fisheries, hatchery, or spawning grounds, adult coho and chinook salmon are typically sampled for CWTs with the use of an electronic tag detector.  Biological data are collected along with the snout of the fish.  Once the snouts are collected, they are transported to the 'Head Lab' where the CWTs are removed and then decoded.  The tag recovery data for all the individual tags recovered are recorded into the respective sampling agency's fisheries database where the data are collated and expanded based on the sampling rate of the various collection sites.  The recovery data are then sent to PSMFC for entry into the Regional Mark Information Center database (RMIS) for user access via the internet.  This very generalized flow of information is shown in Figure 1.
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Figure 1.  General pattern of CWT data collection and processing, using the commercial fisheries in the Columbia River as an example
1.
Columbia Basin CWT Sampling Program
ODFW and WDFW jointly share the task of sampling the Columbia River sport and commercial fisheries for CWT marked salmonids.

Sport and commercial fisheries target salmon and steelhead stocks throughout the lower 395 miles of the Columbia River stretching from the mouth at Buoy 10 to the Priest Rapids Dam.  The primary mainstem sport fisheries occur below Bonneville Dam (including Buoy 10) and at Hanford Reach on the upper Columbia.  Tributary sport fisheries primarily occur  below The Dalles Dam.  The Treaty Indian commercial fisheries operate between Bonneville and McNary dams while the non-Indian commercial fishery is limited to below Bonneville Dam.  Additional sampling occurs for fish returning to hatcheries and natural escapement areas.  

All fish encountered are examined for the presence of CWTs.  Fish containing a CWT will have their snout removed and will be sampled for pertinent biological data.  Pertinent biological data will vary from project to project and may include length, weight, sex, skin color, other marks, and a scale sample.

1.a.
Columbia River Commercial Fisheries
Columbia River non-Indian and Treaty Indian commercial salmon and steelhead fisheries (Figure 2) may occur during February through October, but the majority of the landings occur from mid-August through October.  Seasons are set during the year based on expected run strength of various salmon and steelhead stocks.  In recent years, the ESA has severely restricted mainstem non-Indian commercial fisheries and has greatly increased the need for precise stock accounting in fisheries.  The BPA funded Select Area Fishery Enhancement Project has increased the time and area in which Columbia River non-Indian commercial fisheries occur in select areas.  These fisheries generally occur during late April through early June and August through October and effectively harvest net-pen reared salmon while limiting the handle of ESA listed fish.

Catches received by commercial fish processors at their plants will be sampled for CWTs at the minimum 20% level.  All snouts recovered from these fisheries are delivered to the ODFW tag recovery lab in Clackamas.  In conjunction with CWT sampling, a random portion of the catch is sampled for average weight and pertinent biological data.  These data are used to determine species specific average weights that are applied to poundages recorded on fish tickets to estimate the total salmonid catch by species in Columbia River Treaty Indian and non-Indian commercial fisheries.

Figure 2.
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1.b.
Columbia River Sport Fisheries
The sport fishery on the lower Columbia River (Figure 3) occurs year round with the majority of the catch occurring during mid-February through March and late-May through September.  The salmonid catch is comprised of spring chinook, summer steelhead, coho, and fall chinook.  Sport anglers encountered on the water, at bank fishing locations and at boat ramps or moorages will be queried regarding success in catching fish.  Boat and bank effort will be estimated by aerial ‘fly over’ counts conducted over the lower Columbia River twice a week during February through October.  These data will be used as part of a statistical creel program that will estimate monthly effort and catch for lower Columbia River salmonid fisheries.  This fishery has been sampled as part of a statistical creel program since 1969.

The sport fishery located near the Columbia mouth is known as the Buoy 10 fishery and occurs during early August through mid-October.  Nearly all of the Buoy 10 catch is fall chinook and coho with a few steelhead being landed.  The fishery has been sampled since its resurgence in 1982.  Effort and catch is estimated on a weekly basis but is not part of the statistical creel program.  Effort is indexed by on ground trailer and rod counts at popular launch sites and bank angling locations.  Anglers are queried for success at boat ramps and bank fishing locations, but no on-water sampling occurs.

Figure 3.
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The lower Columbia sport fishery (including Buoy 10) is sampled at the 20% minimum sampling level for CWT recovery.

Effort and catch data are used to estimate Washington tributary spring chinook fisheries, which typically occur between April and June.  The fisheries occur on lower Columbia and Bonneville Pool tributaries plus Ringold on the upper mainstem Columbia. Anglers are queried for success at boat ramps and bank fishing locations.  Effort is estimated based on number of boats and bank angler counts.  Bonneville Pool tributaries are managed jointly between WDFW and Yakama Indian Nation (YIN) to meet hatchery escapement goals in addition to harvest sharing.

The Hanford Reach fishery occurs from mid-August through October.  Anglers are interviewed at boat ramps or bank fishing locations.  Trailer counts are made to estimate total effort.  Angler success data is used to estimate total catch.  In addition, limited creel sampling of the salmonid sport fisheries in the mainstem Columbia River between Bonneville and McNary dams began in 1994. 

1.c.
Hatchery Sampling 

Spring and fall chinook plus coho are sampled at several Columbia River hatcheries and spawning grounds between the mouth of the Columbia and Priest Rapids Dam during August through January.  In conjunction with biological sampling, snouts are recovered from fish containing CWTs.

1.d.
Spawning Ground Surveys
Spring and fall chinook plus coho are sampled in the Columbia River mainstem and tributaries from the mouth of the Columbia to Priest Rapids Dam during August through January.  Peak counts (redd or live and dead fish) are used to estimate the total natural spawning populations.  In addition to sampling for CWTs and biological data fish are separated according to stock based on skin color or external marks.  Fish counts also are divided into adults and jacks.

1.e.
Selective Fisheries Sampling
Beginning in 1998, the adipose clip on hatchery coho was reassigned to be a mass mark for identifying hatchery fish.  As such, the majority of the coho now returning to the Columbia River will be adipose marked but will not contain a CWT.  Therefore, electronic equipment will be required for the detection of CWTs. This situation will greatly reduce the efficiency of the CWT sampling process and additional samplers will be needed to maintain adequate sampling rates in fisheries and at escapement areas.  

Since 1998, sources for additional Oregon field sampling staff have been obtained via the Sport Fish Restoration Program (SFR).  Oregon state funds were also secured via the Fish Restoration Act to purchase electronic detection wands.  Washington has purchased electronic equipment and had identified tentative funding sources for sampling.  Oregon has identified additional SFR and other state funding sources to match with available BPA and other federal funding to sample and monitor selective type fisheries in both Columbia River and ocean locations in 2002.

Beginning in 2001, the majority of the hatchery produced spring chinook returning to the Columbia River will be mass marked with the adipose fin clip.  Selective sport and commercial fisheries targeting these mass marked spring chinook will occur primarily during March and April, with some fisheries occurring during the first half of May.  Additional funds will be required to sample selective spring chinook fisheries.  ODFW and WDFW budgets include dollars necessary to sample these fisheries in 2002.

2.
Oregon Ocean Fisheries CWT Sampling

Oregon’s ocean commercial troll and recreational fisheries target a multitude of regional and West Coast chinook and coho salmon stocks along the approximately 310 miles of the Oregon Coast and in both state and federal offshore waters.  The evaluation of Columbia River salmonid stocks through BPA-funded CWT sampling is an essential component for determining stock composition, distribution, and survival characteristics of these important stocks.  

Recent inclusion of several Columbia River system stocks under the federal Endangered Species Act (ESA) and other critical stocks have increased the need for information for evaluating impacts in regional fisheries.  It is also needed to provide life history information to evaluate stock rebuilding strategies and management alternatives.

Beginning in 1998-99, the ODFW initiated an expanded marine sampling and monitoring program for both commercial and recreational fisheries and species caught off Oregon.  This effort includes all marine recreational species in a comprehensive sampling plan and results from the collapse of several marine rockfish/bottomfish stocks, new requirements from the revised Magnuson-Stevens Fishery Conservation and Management Act (1996) and the potential of added ESA listings.  Much of this effort is directed towards developing a newly integrated ocean bottomfish/salmon recreational sampling project within the Marine Resources Program that will extend marine fishery sampling coverage over more Oregon port landing locations, species and time periods.  Immediate benefits for ocean salmonid, and Columbia River stock CWT assessment include:  (1) increased port coverage to ensure minimum sampling rates and (2) less bias in sampling by added personnel available to increase coverage.

The ODFW Marine Resources Ocean Salmon Management (OSM) Program implements the ocean sampling and CWT collection program in close consultation with the Department’s Inter-jurisdictional Fisheries Program in Portland.

A statistically-based and unified ocean commercial troll and recreational angler creel program has been in place since 1979.  Project objectives are to:  (1) implement non-biased representative sampling at a minimum rate of 20% of landings by week, catch area (troll) and port (recreational), and species strata; (2) provide necessary CWT sampling and recovery data to evaluate stock contribution and distribution characteristics in Oregon’s ocean fisheries; (3) provide information for evaluating stock survival rates; and (4) deliver collected data into PSMFC’s regional RMIS database and make it available for regional and international salmon management forums to implement management strategies that meet harvest impact criteria for Columbia River basin stocks.  Seasonal port samplers are hired to collect CWT, effort, catch, and other biological data at coastal ports (Figure 1).  All chinook salmon observed by samplers to have an adipose fin clip or “mark” and all coho salmon observed by samplers to have both an adipose fin clip and a positive electronic reading are assumed to contain a CWT and have their snouts removed for later CWT extraction and decoding.

Funding provided by BPA represents only part of the overall federal/state support necessary to initiate and operate Oregon’s yearly ocean salmonid CWT sampling program. BPA supported about one third of the total OSM ocean sampling costs in 2002.

2.a.
Commercial Troll Fisheries

Oregon’s ocean commercial troll fishery has changed from historically targeting both coho and chinook to a directed chinook fishery since the early 1990s.  Critical wild salmonid stock management and rebuilding needs for such stocks as Oregon’s coastal wild coho have precipitated this change.  Although ocean troll chinook regulations vary significantly by coastal area and year, with several ocean areas closed for part or all of the season, the 2002 ocean season was generally opened for most of the Oregon coast from April through October.  All or part of July has been closed to trolling in recent years, to limit hooking mortality impacts on Oregon Coastal Natural (OCN) coho.  Additional but limited “late season” state water ocean troll fisheries take place during October and November to harvest specific local chinook stocks.  Beginning in 2002, the commercial troll season opened in mid-March, and the expectation is for a continued March opening in coming years.

Traditionally, the majority of ocean-caught chinook are harvested in August.  In recent years that trend has disappeared and harvest is much more evenly spread throughout the entire season.  Columbia River stocks are distributed over a wide time and area during the season.  In 2002, troll chinook were landed at about 90 buying locations (including limited fish sellers selling off individual salmon trollers), mostly at Oregon’s 12 major coastal ports (Figure 4).  

Oregon’s ocean salmon fisheries are established by the PFMC and the state of Oregon in April (March openings are considered an inseason action under the prior year’s regulations) each year.  Seasons are established on the basis of several factors including regional species (chinook and coho) stock status.  Columbia River basin stocks are important in setting these yearly harvest strategies as they include ESA-listed and other “critically” managed Columbia River chinook and coho populations.
2.b.
Ocean Sport Fisheries

Oregon’s marine recreational salmon fishery (Figure 4) has operated primarily for chinook salmon for the majority of the April through October seasons since the mid 1990’s, due to catch quota restrictions on coho.  Beginning in 1998 selective ocean fisheries for fin-clipped hatchery coho were adopted in ocean waters adjacent to the Columbia River, and since 1999 have also occurred off the central Oregon Coast.  These coho seasons have been limited to the late June through September period off the Columbia, and from late June through early August on the central Oregon Coast. These fisheries are heavily monitored under specific operational salmon plans, for impacts on wild stocks and with high levels of catch monitoring, at-sea observers, and shore-side sampling at ports of landing.  Columbia River coho make up the vast majority of the harvested salmon in these selective coho seasons.
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Figure 4.  Oregon ports and ocean catch management areas for salmon commercial and recreational fisheries.

Oregon’s seasonal ocean recreational chinook catch is spread over seven months from April through October, with some exceptions for late season directed local fall chinook seasons.  Most of the chinook catch occurs between July and early September.  Generally, most of the chinook caught from the central coast to the Oregon / California border originated from California’s Sacramento and San Joaquin basins, while chinook landed in Tillamook and Astoria have a higher proportion of Columbia basin chinook stocks.  In the past couple of seasons, recovered CWTs have indicated that Columbia basin chinook are making up a larger share of the landings as far south as Bandon.

3.
CWT Extraction and Data Management/Analysis

Snouts are delivered to tag recovery labs in Clackamas or Olympia where the CWT is extracted and decoded.  The resulting tag code is entered and verified on a mainframe computer.  Associated fishery/recovery and biological data, collected when snouts are recovered, are uploaded to the mainframe computer and merged with previously entered CWT recovery data.  Based on program specific sampling rates, individual tag recoveries are increased by an expansion factor to estimate the total number of that particular tag present in a given fishery, hatchery, or natural escapement area.  

CWT recovery data are summarized to estimate the number of CWTs recovered for each tag code for each sampling program.  Throughout this process, the data are diligently error checked and errors corrected to ensure quality data.  The CWT recovery data are then transferred to PSMFC and distributed to managers for making inseason fishery management decisions.

Summarized CWT data recoveries, fishery catch estimates, and estimated escapements for most Columbia River salmonid stocks are provided by several state and federal agencies for additional data analysis.  Data analysis includes run reconstruction of all major salmonid stocks.  Total returns are categorized by age and stock.  Included in total returns are fishery catches, escapement estimates for both hatchery and natural spawn fish, and dam counts.  Preseason run size forecasts also are developed annually.  Data are provided to the U.S. v. Oregon TAC on status of ESA listed stocks and is summarized annually in technical reports.  Annual stock assessment reports are produced and distributed to fish resource agencies throughout the basin.  All resultant databases are updated annually and are used in a variety of management forums. 

The ocean recreational fishery is sampled at most major coastal ports including multiple charter boat business locations, and private boat fisherman at moorages, marinas, and launch ramp sites (Figure 1).  The evaluation of this angler and trip effort, expanded landed catch estimates by time and catch area, and CWT sampling are collectively used to evaluate Columbia River basin stock representation in both Oregon and regional fisheries for establishing appropriate management strategies.  These CWT data provide wider information for a variety of users through PSMFC’s RMIS system.  

4.  Regional Mark Processing Center’s Role in Data Management

Once the CWTs are decoded and processed by ODFW and WDFW’s Tag Recovery Labs, the recovery and associated catch/sample data are reported to PSMFC’s Regional Mark Processing Center.  The data are then subjected to another battery of error checks.  Upon validation, the recoveries are combined with the coastwide recoveries reported by other agencies.  Data users may then query the on-line ‘Regional Mark Information System’ (RMIS) to obtain tag recovery data (summary reports or raw records) for research and harvest management analysis applications.

RMIS provides on-line access to all coastwide CWT data, including that for the Columbia Basin tagging studies.  Data sets include: 1) Release; 2) Recoveries; 3) Catch/Sample; 4) Location codes and 5) Data Descriptions.   

The Mark Center also serves as the site for exchanging U.S. CWT data with Canada for Pacific Salmon Treaty purposes.

The process of data reporting, validation, user access, and distribution to Canada is diagramed in Figure 5.
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Figure 5.  CWT data flowchart for the Regional Mark Processing Center, including validation, loading into RMIS for online user access, and distribution to Canada and other data users.

The CWT data can be accessed on PSMFC’s computer via the following methods:


Telnet:

telenet.psmfc.org


FTP:

ftp.psmfc.org


WWW:
http://www.psmfc.org/rmpc or http://www.rmis.org
Given the far ranging migratory behavior of salmon and steelhead trout, the benefits of PSMFC's central data repository for coastwide CWT release, recovery, and associated catch/sample data are self evident.  Prior to the establishment of the RMPC, harvest managers and researchers had to individually contact all agencies to gather tag recovery data.

The establishment of the RMPC's on-line "Regional Mark Information System" (RMIS) has also greatly enhanced timely access to CWT release and recovery data.  Data users can now specify either tag codes or specific location areas and download either standard recovery reports or individual data records in either "raw" or aggregated form.  

The RMPC also provides an essential focal point for the coastwide coordination of the usage of coded wire tags and other fin marks.  Regional agreements on marking and tagging are reached through consensus of the "Mark Committee" during the annual "Mark Meeting" each April.

The Mark Center's operations are consistent with purposes of the Anadromous Fish Conservation Act as the regional CWT database is supported by all marking agencies.  The cooperative reporting of CWT release and recovery data by all involved agencies, in turn, provides universal access to the data for all agencies.

In addition, the Mark Center's role is unique on the west coast.  The regional CWT database is not duplicated in function or its entirety by other agencies.  As such, the operations of the RMPC are not in duplication of other projects funded by anadromous resources such as the Pacific Salmon Treaty, Anadromous (NMFS), Mitchell Act (NMFS), LSRCP, USFWS, or state funding.
II.  Technical and Scientific Background of CWTs

The CWT is a stock assessment tool that allows fishery managers to identify the origin of salmon and steelhead when these fish are captured or recovered in fisheries, on spawning grounds, at hatcheries, or in juvenile and adult migrant traps.  The CWT is a relatively inexpensive tool that allows the fishery manager to gain more information about groups of fish over a broader geographic area than the larger sized and costly PIT tag.  For example, CWT recoveries have identified the greater distance of ocean migration of mid and upper Columbia River chinook stocks relative to lower river chinook stocks.  

CWTs provide accurate estimates of survival, and when applied in sufficient numbers, can be used to statistically measure differences in performance between experimental groups.  Such uses include measuring performance of fish subjected to different hydroelectric passage regimes (barging v. direct release), differences in response to rearing and growth regimes in hatcheries, and basic survival differences between hatchery and wild produced smolts.  

Key to the development of this information is a consistent tag recovery program that maintains at least a 20% rate of sampling for both coastal and in-river commercial and recreational fisheries, as well as an adequate sampling program to recover tagged fish from spawning grounds and hatcheries.

The Independent Scientific Review Panel (ISRP) reviewed the entire set of CWT tagging and recovery programs in 2000.  Their report was supportive of the use of the CWT marking technology for stock monitoring and research purposes in the Columbia Basin.  However, in view of recent low marine survival and/or reduced sampling (due to budget constraints), they questioned if the CWT program was capable of delivering enough data of high enough precision to answer the management questions for rebuilding the Columbia River stocks.  In specific, they questioned if the number of tagged fish released was adequate, and if the regionally agreed 20% sampling rate was adequate.  Other questions included whether marked fish lost their CWT, if CWT marked fish had a significantly different mortality than unmarked fish, and if marked hatchery fish were indeed representative of wild stocks as assumed.

Answers to these ISRP questions are provided below in the context of looking carefully at the assumptions of the CWT program and relevant scientific research.  Areas of needed improvement are noted.  A more detailed discussion is provided in the 2002 "Summary of Existing CWT Program and Identification of Additional Harvest Management / Monitoring Needs (mainstem/Systemwide Province) which was done for the NWPPC.

1.
Basic Assumptions of CWT Marking

There are a number of basic assumptions made in the CWT tagging program (PMFC 1982b, Vreeland 1987).  


1)
Tagged fish are representative of the defined untagged group of fish.  As such, the tagged fish are representatively selected for tagging and are treated the same as the untagged fish both before and after tagging.  


2)
Survival and behavior are not affected by tagging.  Tagged and untagged fish have the same survival rates and maturity schedules.


3)
The CWT mark is retained throughout the life of the fish.  In other words, tag shedding is non-existent or is estimated and corrected for in calculations of contribution, survival, etc.


4)
Marked and unmarked fish have the same marine distribution and are equally vulnerable to be harvested in the fisheries.


5)
The probability of being sampled in the catch is independent of whether a fish is marked or unmarked.


6)
Lastly, tagged hatchery fish are representative of adjacent wild stocks.  

These assumptions have proved fairly robust as evidenced through experience gained over three decades of large scale CWT usage along the entire West Coast.  Today, the  CWT program is an essential tool for stock assessment and management (including hatchery assessments), and a host of research programs (Washington, 1982; Hankin 1985; Shaul and Clark, 1990; Hobday and Boehlert, 2001).  It has also become an integral part of the U.S./Canada Salmon Treaty for stock assessments, management, resource allocations and data exchange (PSC 1989; Lapi et al. 1990; PSC 1995a)

The regional CWT program has some problems that have reduced its effectiveness.  The problems largely stem from the fact that the entire program gradually evolved during the 1970s on a rather 'piecemeal, agency by agency' basis.  There was no statistical framework established at the offset to provide guidelines on tagging levels and subsequent required sampling rates to obtain adequate estimates of variability in the tag recovery data.

Since that first decade, there has been considerable statistical research that now provides guidelines on tagging levels and models for evaluating variability.  This includes several Ph.D. dissertations and master's theses (de Libero 1986; Vreeland 1987; Pascual 1993) plus a variety of papers on various aspects of statistical theory and applications (Neely 1982; Webb 1985; Clark and Bernard 1987; Geiger 1990; Newman 1990; Perry et al. 1990, Schnute et al. 1990, Vreeland 1990; and Schnute 1992; to list a few).  Even so, much more statistical work remains to be done.

2.
Minimal Impact on Growth and Survival of Salmonids

Early research suggested that the effects of CWT marking on salmon were negligible (Jefferts et al. 1963; Bergman et al. 1968; Opdycke and Zajac 1980; Eames and Hino 1983; Thrower and Smoker 1984; Elrod and Schneider 1986).  Others reported varying minor effects, including 4% reduced survival for hatchery coho (Bergman 1968) and 16% for tagged wild chinook (Blankenship and Hanratty 1990).  Zajac (1985) found that tagging of unhealthy fish will likely cause high mortality, and that the spread of disease from group to group and station to station is a real threat without proper care of tagging equipment.  Morrison and Zajac (1987) also found that misplaced tags can damage olfactory tissue with unknown effects on straying.  

For many years, a definitive study proved very difficult to design and implement because untagged fish (i.e. the controls) must also be marked in order to identify and remove unmarked strays (other facilities or wild fish) from the returning production control group.  As such, marking the control could itself affect survival.  This problem was resolved by the discovery that fish otoliths can be marked with specific banding patterns induced by brief shifts in water temperature.  This proved to be an excellent mark for the control population as the entire hatchery production can be marked simultaneously without the stress of handing.

With funding provided by BPA, WDFW undertook an ambitious seven year study in 1990 to evaluate the combined effects of handling, anesthesia, adipose clipping and CWT marking on the survival and growth of three brood years of hatchery reared salmon (Blankenship et al., In Prep).  When the results of the entire experiment were pooled across all three hatcheries and all return years, no significant difference was found in the CWT ratio between hatcheries (F = 1.1, P = 0.39).  Likewise, no significant difference was found between the proportion of fish released with CWTs and the proportion returning with CWTs to the hatcheries (t = 0.68, P > 0.25).  Blankenship et al.(in prep) also found no significant differences in size at return between tagged and untagged adults.  They concluded that the presence of a CWT did not reduce the survival or growth of spring chinook.

3.
Tag Loss is Minimal in CWT Marked Salmon

Tag loss occurs in most CWT marking programs, even though it typically represents a very small fraction of the total release (1-5% normal range).  As such, tag loss is routinely measured and used to correct counts of total tag releases.  Failure to adjust the release numbers downward for tag loss results in artificially low estimates of adult recapture rates.

The rate of 'shed tags' varies widely between tagged groups and is a function of several variables, including size of fish at the time of tagging, location and depth of tag placement in the head, and experience of the tagging crew (Blankenship, 1990).  

Blankenship (1990) provides key guidelines for measuring tag loss in chinook and coho. He found that the rate of tag loss was highest in the days immediately following the tagging and then decreased quickly.  Final tag loss rates ranged from 1.1 to 5.3%, with the higher rates seen in smaller sized fish at the time of tagging.  No significant tag loss was seen after 29 days in any of the chinook or coho groups of tagged fish.

Based on the experimental results, Blankenship recommended that tagged chinook and coho salmon be held for at least four weeks after tagging before determining a final tag loss rate.  However, approximately 50% of the current CWT release groups do not come close to this recommend time interval for tag loss measurements.  This is clearly an area in which tagging agencies in the Columbia Basin should substantially improve.

4.
Hatchery Fish as Indicators for Wild Fish

It is both very expensive and difficult to collect adequate numbers of wild fish for tagging.   As such, tagging hatchery stocks is the only real option available in most cases. In addition, there is some evidence that trapping and tagging wild fish results in significantly lower survival (Blankenship and Hanratty, 1990).

5.
Basis for the 20% Catch Sampling Rate

In the mid 1970s, a coastwide agreement was established that CWT recovery agencies would sample 20% of the commercial catch in the ocean fisheries for the recovery of tags.  This sampling goal was soon expanded to include ocean recreational fisheries and freshwater commercial and recreational fisheries.  The 20% sampling rate wasn't based on rigorous statistical mark/recapture theory but rather on estimated needs when sampling for multiple marks (PSC 1999).

Recovery agencies have consistently tried to maintain the 20% sampling goal for the past three decades.  As such, tagging agencies have used the 20% sampling rate as a 'constant' when determining how many tagged fish should be released for a given objective.

There is considerable variation and even some undersampling across fisheries.  Many fisheries are sampled at less than the 20% rate as a result of logistical or budgetary constraints.  The PSC Technical Committee on Data Sharing viewed this variation and undersampling as the most serious concern relating to uncertainty in estimates from CWT analyses (PSC 1999).  This is an area that requires a more robust statistical framework and assistance from an advisory statistician (*proposed new position).
6.
Factors Influencing the Level of Tagging

As a first level appraisal, many tagging studies today likely aren't adequate to provide the necessary accuracy and precision needed to meet the evaluation and monitoring goals for the Fish and Wildlife Program and the 2000 Biological Opinion.  This question needs to be carefully reviewed given the past decade of poor marine survival, coupled with reduced numbers of recoveries because of curtailed fisheries and/or reduced sampling effort (due to budget constraints).

Historically, the objective of the CWT program has been to release adequate numbers of CWT marked fish to ensure sufficient power of detecting a 50% difference in survival among compared groups (i.e. p= 1-0.95/2).  Determining that number is another matter.

There is no simple answer to the question of how many fish should be tagged.  It is specific to the given study and depends on many factors (PMFC 1982a; de :Libero 1986; Vreeland 1987).  These include:


a)
Study objectives


b)
Precision required


c)
Type of estimates used (i.e. total fish being released; percent tag loss, etc)


d)
The kind of experimental design (i.e. use of replicates or not, etc)


e)
Expect rate of survival from release to recovery


f)
Recovery sampling rates (both fisheries and terminal areas)


g)
Recovery data from past tagging studies


h)
Species to be tagged and location of the hatchery


i)
Cost of the study in each phase of the rearing, tagging and recovery process.

The fundamental requirement of any mark/recapture program is that the number marked must be large enough to provide the desired statistical precision (Nielsen 1992).  And that in turn depends on the objectives of the study.  For example, as a general guideline, many more hatchery fish must be tagged for studies to determine stock contribution to specific fisheries by time and area (fishery management perspective) than needed to evaluate total fishery contribution for hatchery stock assessment or experimental research (hatchery perspective).

The desired statistical precision must be determined first, along with the confidence limits and the Type 1 error (i.e. reject null hypothesis when true).  And since statistical precision is defined primarily by the number of tags recovered, the study design must include an initial assessment of expected recoveries based on previous sampling experience (Nielsen 1992).  Given that the coastwide CWT sampling goal is well established at 20% of the catch, tagging agencies have used this to adjust the number of tags released to meet desired goals of accuracy and precision.

Once the desired number of tag recoveries is determined, the number of tagged fish can be determined.  This number depends on further evaluation of expected survival of tagged fish, tag loss rates, sampling rates if known to deviate from the standard 20% rate, previous tagging studies, and other factors listed above.

Several authors have proposed methods for determining the number of fish to mark.  Nielsen ( 1992) presents a basic approach for mark recapture studies.  Vreeland (1987) approaches the question from the hatchery evaluation view point and presents a number of equations specific for evaluating total contribution to the fisheries and variance estimates based on given sampling rates.  

Reisenbichler and Hartmann (1980) also provide methods for predicting the expected precision of contribution to a fishery based on the number of fish marked and the number of years that the marking study is repeated.  They recommended that releases of tagged fish should be repeated for at least three or four broods to substantially improve precision of the contribution estimates.  They also found in their modeling that there was little advantage to releasing more than 50,000 marked fish per release group.

In summary, the question of how many fish to tag is clearly unique to the given tagging study.  In addition, a variety of tools are now available to researchers and fish managers to help them determine the correct number.  Unfortunately, experience has shown that limited effort is expended on this key aspect of tagging studies.  The basic reason is most likely that a fairly high level of statistical skills are required to even understand how to determine the number of fish to mark.  

Most tagging programs would greatly benefit from the development of easier to use 'tools' and a standardized methodology where ever possible.  Equally important, all tagging agencies would benefit from the advisory assistance of a qualified statistician who can help evaluate the needs and design appropriate marking levels as well as sampling design.  This new position was recommended by both the Independent Scientific Review Panel in 2000 and again in the 2002 Program Summary.

c. Rationale and significance to Regional Programs
Some have argued that the CWT program primarily provides information to evaluate production activities that are outside the scope of the Fish and Wildlife Program, or that serve needs of harvest managers other than the narrow focus described in the Program.  The key point is that the CWT is a tool for stock identification.  As such, it can and does serve a wide variety of purposes, including the Fish and Wildlife Program and the NMFS Biological Opinion objectives, as well as those of harvest management.
The CWT recovery program provides critical information for evaluating various Columbia Basin stock rebuilding programs and stock status updates.  It also is used for stock identification in studies on stock selection, disease and diet evaluations, rearing density studies, evaluation of juvenile passage past hydroelectric dams, overall contribution studies and current life history parameters.

Data provided by the CWT recovery program includes:

· Estimates of fish straying into and out of specific subbasins;

· Annual preseason forecasts and final run size estimates;

· Stock composition of runs to the Columbia River mouth;

· Comparison of survival rates between different stocks throughout the basin;

· Estimates of inter-dam passage losses; and 

· Estimates of freshwater and marine catch.

The CWT recovery program also provides data necessary for monitoring basic population parameters.  These include population abundance and trends, survival rates, dam passage losses, and freshwater and ocean distribution and stray rates.

The federal ESA depends on CWT marked hatchery fish to function as surrogates for wild listed populations.  Marked hatchery fish function as indicator stocks that provide estimates of survival and exploitation rates for wild fish and aid in monitoring the status of listed salmonid populations.

Lastly, the CWT program has the potential of supporting a wide range of Fish and Wildlife Program measures since it provides fundamental stock identification throughout the life cycle of the stocks.  Virtually every measure that requires stock identification can be aided by the use of CWT information, provided that the fish are marked.  Fish and Wildlife measures that either are or could be supported by the CWT marking and tag recovery program are listed below:

FWP - Section 4: Salmon Goal and Framework

Goal:  Double salmon and steelhead runs without loss of biodiversity, while also providing for Indian and non-Indian harvest.

This goal requires identification and monitoring of key index stocks, a role superbly suited to the CWT Program.

FWP - Section 5: Juvenile Salmon Migration

Goal:  Evaluate the relative benefits of transportation and in river passage.  

Pit tags provide excellent data on juvenile in-river passage between the dams, while CWTs can provide estimates of adult population survival rates of transported versus non-transported juveniles.  CWTs can also be used to test hypotheses on flow-water velocity, travel time and survival of juvenile outmigrants if sampled fish are sacrificed.

FWP - Section 6: Adult Salmon Migration

Goal:  Determine adult salmon and steelhead migration patterns, including behavior, timing, movement, straying, etc.

Again, Pit tags and CWTs are both effective identification tools for differing aspects of this goal.  Pit tags provide valuable information on the timing and movement of adult passing the dams.  The CWT, in turn, is exceptionally well suited for broad scale migratory studies because of the multi-agency tag recovery program functioning both within the Columbia Basin and on a coastwide basis.  In addition, the CWT release and recovery data are readily available to users via the Regional Mark Center's on-line RMIS system.

FWP - Section 7: Salmon Production and Habitat

Goal:  Evaluation of salmon production and habitat, including information on carrying capacity in the Columbia River, its estuary and near-shore ocean, and also statistics on stock status, life history and other information on wild and naturally spawning populations.

CWTs are a proven stock identification tool for evaluation of the various impacts of hatchery production activities on fish survival and facility performance.  Other identification tools are required as well, particularly when monitoring genetic and ecological impacts of hatchery fish on wild and naturally spawning stocks.

FWP - Section 8: Harvest

Goal:  Evaluate and monitor harvest to minimize the impact on threatened or listed stocks while allowing harvest on healthy hatchery stocks

CWTs have long been used effectively for stock assessment purposes, whether from the viewpoint of the hatchery or from the fishery management perspective.  

Stock assessment studies are designed from a hatchery viewpoint.  The studies have localized objectives designed to measure contribution and distribution of a given stock(s) among the various fisheries and escapement.  In addition, CWTs provide key information on straying (incidence and distribution) of returning adult salmonids.  With these data, the effectiveness of a hatchery program can be evaluated on a stock by stock basis.

Stock contribution studies are also done from the focus of the fishery management perspective.  In this case, fishery managers seek information on the contribution rate of stocks in a given fishery  (i.e. by time and area strata) in order to better manage harvest rates for conservation purposes, and to protect endangered and threatened stocks encountered in the fisheries.

d. Relationships to other projects 
1.  Broad Scope of Stock Identification Benefits
CWT recovery data are of great value to several other agencies whose actions have a large effect on the health of Columbia River salmonid populations.  This information allows the development of accurate run size forecasts used in modeling ocean and inside fisheries for the purpose of regulation development.  Monitoring capability of harvest sharing between U.S. and Canadian fisheries required by the Pacific Salmon Treaty would also be diminished without this sampling program.  This is equally true for efforts to identify harvest of Columbia River salmonid stocks in Canadian and Alaskan fisheries.  The Pacific Fishery Management Council requires these data to evaluate the effect of proposed ocean seasons on Columbia River salmonid stocks.

Indicator stocks are also used to limit harvest of Columbia River salmonids in ocean and Columbia River fisheries.  The U.S. v. Oregon Columbia River Compact depends on the CWT recovery program to manage fisheries in a manner to limit the handle and harvest of listed salmonids while targeting on harvestable hatchery reared fish.

e. Project history (for ongoing projects) 

1.  Reasons for Change in Estimated Budget for FY 2003

1.a.
Columbia Basin CWT Sampling (WDFW Component)
WDFW's proposed FY 2003 budget for sampling the Columbia Basin fisheries ($1,354,645) represents a 26% increase over the budget for FY 2002 ($1,072,306). 

On-going Tasks: The increase rate is 16.87% when the 'standard' tasks are considered.:

· Re-instate 2 months of scientific technician 2 time lost in 2002 budget cuts

· Added 4 months of scientific technician 2 time for fall chinook spawning ground sampling on the Yakima River - replaces lost CTC funding.

· Added 5 months of scientific technician 2 time for sampling additional sport and commercial fisheries due to mass marking of spring chinook and coho also adjusts for additional staff time required to mass mark sample fish in all normal venues.

· Salaries include increases for a 5% COLA plus merit increases.

· Most O&M categories received a 5% increase to keep up with inflation.  Supplies also include the purchase of 2 CWT detection wands per year as WDFW will no longer provide replacements for wands as they wear out.

· Cell phone costs have decreased due to a change in use plans.

· Purchase 2 new computers to replace 2 that are 6+ years old.  We had no replacement computers in the 2002 budget due to cuts. 

· $13,000 in the 2003 computer budget is for data logger re-programming.

New Task: The addition of the PIT tag sampling task for the Washington component of the sampling program represents $101,987.  This includes a one-time cost of $52,350 for wands and data recorders.

1.b.
Columbia Basin CWT Sampling (ODFW Component)

ODFW's proposed FY 2003 budget for sampling the Columbia Basin fisheries ($660,685) represents a 31% increase over the budget for FY 2002 ($504,096). 

On-going Tasks: The increase rate is only 7% when only the 'standard' tasks are considered.  In recent years, limitations to budget increases have ultimately resulted in less dollars available to maintain sampling rates at previous levels.  Funding increases allowed in recent years have not be commensurate with the increases in costs (i.e., travel costs, personnel cost of living allowances, supplies, etc) associated with achieving the objectives of this project.  

The ultimate result is that it has become ever more difficult to achieve the 20% sampling goal.  Therefore, we have increased the funding request to return staff and associated supplies and services to previous levels for the purpose of ensuring that Columbia River fisheries are sampled adequately for run reconstruction purposes.

New Task:  The addition of the PIT tag sampling task ($121,211) represents the largest component of the budget increase over FY 2002.  This includes a one-time cost of $43,032 for wands and data recorders.

1.c.  Oregon Ocean Sampling Program
Funding for the Oregon Coast CWT Sampling portion of the budget is proposed to increase to $419,055 in 2003 from $305,930 in the 2002 budget (37% increase). 

This increase in the proposed budget is a result of a combination of factors including adjustment for inflation, assignment of additional personnel costs, and necessary

equipment replacement.  

Equipment:  Costs that are above the 2002 budget for equipment include a one time charge of $3,699 to replace two existing computers.  A one time charge $27,126 to

switch over from our existing handheld data entry units to a new system of Personal Data Assistants (PDAs).  The current handhelds are no longer being supported for

repair by the manufacturer, and the PDA represents a better more cost effective and efficient tool for the future.  Purchase and development of the PDAs would occur in

2003, with field implementation expected with the 2004 season.  There would be an annual reoccurring charge of approximately $6,165 for replacement units to keep

enough on hand for all sampling staff.  In 2003, there would be a purchase of two handheld CWT detection wands ($14,000) to bring enough wands into the project for all

current staff needs.  In 2004 and each year thereafter, one new wand ($7,000) would be purchased to maintain necessary equipment level.

Personnel: Costs associated with staffing would increase due to an additional 10 seasonal sampler months ($30,726) being added to cover salmon sampling needs

associated with extended salmon seasons that now open in mid-March and extend through October, and increased sampler duties associated with selective fisheries. 

Also one full time technical data support position at the NRS-1 level is being added, and 3 months (25%) of this position ($13,796) would be paid out of this budget.  

The BPA portion of the proposed 2003 budget for the Oregon Ocean CWT Sampling would make up 35% of the project budget.  In 2004, the BPA proposed budget would

drop due to the one time equipment purchases to a total of $390,929 and make up 33% of the ocean sampling budget.  In each remaining year of the budget from 2005

through 2007, the BPA portion of the sampling costs would be approximately 33% of the projected budget, and would fall within the traditional fair share portion funded in

prior years

1.d.
ODFW Clackamas Tag Recovery Lab

The Clackamas Tag Recovery Lab's FY 2003 budget ($202,867) is a 17.7% increase over the FY 2002 budget ($172,303).  There are several solid reasons for this increase.

At the present time, the Lab is buried in snouts and has exceeded freezer capacity.  The year 2001 was the largest run since 1977 for returning salmon and steelhead, and hence a larger volume of snouts to process.  The 2002 run seems to be somewhat less than that, but still significantly over what was processed in 2000 and prior years.  Because of the backlog of unprocessed snouts already in the freezers at the Lab, staff are utilizing freezer space at Clackamas  and Bonneville hatcheries.  The lack of freezer space has also delayed retrieval of many snouts from the coastal collection sites.  To compensate for this backlog of work, an additional six months of seasonal decoder time has been requested at a cost of $14,738.

 Secondly, the Lab has long had a bare bones budget for Services and Supplies.  This has been especially true for travel, and the Lab has relied on State funding in the past for vehicles, mileage and per diem necessary to collect snouts.  State funding for this task in FY 2003 ($4,393) is no longer available.

Another expanded expenditure is for freezer maintenance ($1,500).  As the walk-in unit is running at maximum capacity, it is more costly to operate (i.e., repairs are more frequent).  

Lastly, the Lab is experiencing increased cost of recovery equipment repairs (electronic wands and tube detectors) with the shift over to electronic sampling for CWTs.

1.e.
PSMFC Regional Mark Processing Center
On-going Tasks:  The "on-going" BPA component of the Regional Mark Processing Center's budget increased from $184,601 in FY 2002 to $195,220 in FY 2003.  The 5.75% increase resulted in part from the necessary reclassification of the System Programmer/Analyst position and adding one additional month of time (now four months) because of the increased focus on Columbia Basin work.

In addition, the Data Processing Center expenses have increased $3,876 (BPA share only) to lease a new 64 bit Sun computer system.  The current production system (32 bit Sun 1000e server) now has serious performance problems with the demands placed on it by the new web based RMIS application.  In addition, the computer is seven years old and will be at the end of Sun's system maintenance next year.

New Task:  A Statistician position was added to the Mark Center's operations per recommendation of the Independent Scientific Review Panel.  With the addition of this new position ($126,774), the Mark Center's budget is $321,994.  This represents an increase of 74% over FY 2002 ($184,601). 

This position will be housed in PSMFC's Gladstone office.  The position is budgeted at the GS 12-6 level.  The proposed budget also includes necessary funds for a personal computer, limited office furniture and office rent.

2.  Historical Perspective of the CWT Recovery Program

The extensive coastwide CWT recovery effort is primarily funded by Oregon, Washington, California, Alaska and British Columbia.  However, beginning in 1982, BPA has funded a portion of the CWT recovery costs and data management as approximately 36% of the total releases in the Columbia Basin are directly funded by BPA.  On a coastwide basis, approximately 14% of the total releases are funded by BPA.  Oregon and Washington’s freshwater and ocean recovery programs are impacted the most, with approximately 15% of the recoveries coming from BPA funded releases.

In 1992, BPA expanded its funding to include partial support of the operations costs of the Regional Mark Processing Center in accomplishing its role as a centralized coordination and data management center for all CWT data.

A listing of the annual funding by BPA is provided below:

BPA Funding of the CWT Program (21 years)

Year
ODFW/WDFW

1982
$  245,000
(BPA Project No. 8201300)


1983
549,100

- years 1982-2001



1984
546,000


1985
579,814


1986
598,634


1987
600,000


1988
870,478


1989
813,251


1990
738,663


1991
872,452



ODFW/WDFW/PSMFC*

1992
1,324,279


1993
1,285,319


1994
1,329,363


1995
1,241,271


1996
1,251,738


1997
1,400,759


1998
1,483,364


1999
1,778,597


2001
2,000,000


2002
2,068,000
(BPA Project No. 198201301)


All Years:
$21,576,082

*(Partial funding for Mark Center added in 1992 for data management functions)

f. Proposal objectives, tasks and methods
COLUMBIA BASIN CWT SAMPLING:  Joint ODFW/WDFW Program

(Objectives 1-2)
ODFW and WDFW jointly carry out the coordinated CWT recovery program in the Columbia Basin.  As the tasks are very similar in most cases, a single description is presented below.  Differences in tasks are noted for each agency where applicable.

Objective 1:  Recover CWTs from adults returning to the Columbia River

CWT-marked salmonids are caught in Columbia River sport and commercial fisheries and escape over dams, into fish hatcheries, or to natural spawning locations throughout the basin.  The purpose of this objective is to randomly sample salmonids caught in fisheries and returning to escapement areas for the purpose of recovering CWTs.  Random sampling techniques are used to ensure that unbiased data are collected for the purpose of developing stock compositions for fish landed in fisheries and returning to escapement areas.  Sampling rates will vary depending on sampling location.

For fisheries, the goal is to sample 20% of the landed catch for the purpose of recovering CWTs.  The 20% sampling goal was designed to ensure that CWT recoveries will be adequate for developing stock composition estimates for individual fisheries and also to ensure that stocks of low abundance will be adequately represented in resulting stock compositions.  Achieving the 20% sample rate goal is a difficult task for Columbia River sport fisheries because fisheries occur over 397 miles of the Columbia River from the mouth at Buoy 10 upstream to Priest Rapids Dam. Attainment of the 20% sampling goal is generally less difficult in commercial fisheries because sampling occurs at fish buying stations or processing plants where large numbers of fish are delivered in a relatively short amount of time.  In some cases the limited number of buyer in conjunction with need to randomly sample the catch results in sample rates that are significantly higher than 20%.

Snouts collected in this objective will be processed by ODFW and WDFW laboratories in Clackamas, Oregon and Olympia, Washington for recovery and decoding purposes.  Snouts and data collected in Objective 1 are compiled, summarized, and analyzed as part of Objective 2.  Data collected in Objective 1 are necessary for determining stock compositions of returning adults, performing stock specific run reconstruction analyses, and forecasting returns for the upcoming year.

Task 1.a.
Randomly sample salmonids landed in mainstem Columbia River non-Indian and treaty Indian commercial fisheries for the purpose of recovering CWTs.

Non-Indian commercial fisheries occur in the lower 140 miles of the Columbia River from the mouth at Buoy 10 upstream to Bonneville Dam while treaty Indian fisheries occur the 140 miles of the Columbia River between Bonneville and McNary Dams.  

Salmonids landed in these commercial fisheries are sold to commercial fish buyers with the exception that some fish caught in treaty Indian fisheries are sold directly to the general public.  Salmonids caught in these fisheries will be sampled at commercial fish buying stations or processing plants located along the lower 292 miles of the Columbia River.  The goal of this task will be to sample 20% of the total catch for the purpose of recovering CWTs.  Sampling of fish occurs only at commercial fish buying stations or processing plants because sampling of fish sold directly to the general public is unfeasible at this time.

Random samples of salmonids landed at commercial fish buying stations or processing plants will be sampled for the purpose of recovering CWTs.  In conjunction with CWT 

recovery sampling, salmonids will also be sampled for biological information including length, sex, skin color, scales, other tags, other marks, or other stock separation characteristics.  CWTs will be detected electronically where mass marking programs are in place and based on the CWT indicator mark of a missing adipose fin where mass marking programs are not in place.  If a CWT is detected then the snout will be removed and delivered to the ODFW laboratory for processing.  All biological data will be recorded at the time the snout is removed from the fish and will be delivered to ODFW for summarization.

Task 1.b.
Randomly sample salmonids landed in select area commercial fisheries occurring in Youngs Bay, Tongue Point, and Blind Slough.

As part of the BPA-funded Select Area Fisheries Evaluation (SAFE) project commercial fisheries occur in off-channel areas where impacts to non-local stocks are minimal.  These fisheries are adopted for the purpose of harvesting adults returning from juvenile salmonids that were reared and released or acclimated and released into three SAFE fishing sites.  Salmonids landed from these fisheries are sampled by Clatsop Economic Development Council (CEDC) personnel for the purpose of recovering CWTs.  CEDC personnel work in cooperation with ODFW personnel to ensure that sample rates in SAFE fisheries exceed the 20% sample rate goal.

Random samples of salmonids landed at commercial fish buying stations or processing plants will be sampled for the purpose of recovering CWTs.  In conjunction with CWT 

recovery sampling salmonids will also be sampled for biological information, including length, sex, skin color, scales, fin marks, other marks, other tags, or other stock separation characteristics.  CWTs will be detected electronically where mass marking programs are in place and based on the CWT indicator mark of a missing adipose fin where mass marking programs are not in place.  If a CWT is detected then the snout will be removed and delivered to the ODFW laboratory for processing.  All biological data will be recorded at the time the snout is removed from the fish and will be delivered to ODFW for summarization.

Task 1.c.
Randomly sample salmonids landed in sport fisheries occurring in the mainstem Columbia River, including Buoy 10, and all major Washington tributaries.

Salmonid fisheries in the mainstem Columbia River primarily occur in the lower 146 miles below Bonneville Dam with some localized fisheries occurring between Bonneville and McNary dams just below mainstem dams and at river mouths.  Sampling programs focus on lower river fisheries with a 20% sample rate goal in place for these fisheries.  Ancillary sampling occurs in mainstem sport fisheries from Bonneville to McNary Dam and in the Hanford Reach below Priest Rapids Dam.  Sampling rates seldom reach the 20% sampling rate goal for these fisheries.  Salmon fisheries occurring in every major tributary of the Columbia River on the Washington side are also sampled for the purpose of recovering CWTs with sample rates exceeding 20% in the largest fisheries.  Creel programs exist in Oregon tributaries to the Columbia River and sampling efforts are not funded by this project.

Sampling occurs at bank fishing locations, boat ramps, and moorages.  Anglers are interviewed while they are fishing in bank fisheries and upon completion of the fishing day in boat fisheries to obtain catch and effort data and sample the catch.  All salmonid catch is sampled for the presence of a CWT and biological data, including length, sex, skin color, scales, fin marks, other marks, other tags, or other stock separation characteristics.  CWTs will be detected electronically where mass marking programs are in place and based on the CWT indicator mark of a missing adipose fin where mass marking programs are not in place.  Data is recorded and provided to ODFW or WDFW for compilation, summarization, and analysis.  Snouts collected are delivered to ODFW or WDFW laboratories for processing.

Task 1.d.
Randomly sample salmonids returning to escapement areas (e.g. dams, hatcheries, and natural spawning areas).

Washington tributaries to the Columbia River between Grays River near the mouth of the Columbia River upstream to the Klickitat River in the Bonneville Pool plus the Hanford Reach near Priest Rapids Dam are sampled for the purpose of recovering CWTs.  Oregon streams entering the Columbia River downstream of Bonneville Dam are also sampled for the purpose of recovering CWTs.  Washington hatcheries located on streams between Grays River and the Klickitat River plus Ringold and Priest Rapids Hatcheries are sampled for the purpose of recovering CWTs.  In Oregon all salmon hatcheries are sampled for the purpose of recovering CWTs; however, only Big Creek Hatchery is sampled using funds from this project.  Other Oregon hatcheries are funded using other state and federal funding sources.  Sampling also occurs at Bonneville Dam to determine stock composition of fall chinook and summer steelhead passing Bonneville Dam.

Sampling of natural spawning areas occurs in predetermined sections of streams are surveyed for the purposes of enumerating the number of live and dead salmonids by species and number of redds observed by species.  Surveys occur several time throughout the spawning season for the purpose of determining peak redd and fish counts for use in estimating total annual spawning populations.  Carcasses are sampled for purpose of recovering CWTs and collecting biological data, including length, sex, skin color, scales, fin marks, other marks, other tags, or other stock separation characteristics.  Sampling rate is likely less than 20% in most streams sampled.

Salmonids returning to hatcheries are sampled at the time of spawning for the purpose of recovering CWTs and collecting biological data, including length, sex, skin color, scales, fin, marks, other marks, other tags, or other stock separation characteristics.  Hatcheries are sampled on most or all spawning days and the sample rate at hatcheries typically exceeds 20%.

Summer steelhead are trapped in the Bonneville Dam for the purpose of collecting biological data including length, sex, skin color, scales, other tags, other marks, or other stock separation characteristics.  Data collected allows for the identification of Group A and Group B stock steelhead that are necessary for run reconstruction purposes.  The goal of this project is to sample 1% of the total summer steelhead passing over Bonneville Dam for stock separation purposes.  Stock separation of fall chinook also occurs at Bonneville Dam.  Fish passing Bonneville Dam are identified as bright and tule stock and these data are necessary for run reconstruction purposes.  Counting occurs seven days per week in 2-hour shifts in both the Oregon and Washington shore fish ladders.

Products:
Recovery of snouts for salmon and steelhead containing a CWT.

Location:
ODFW personnel stationed out of Clackamas, Astoria, and The Dalles.


WDFW personnel stationed out of Vancouver, Yakima and Kennewick.

Objective 2:  Compile, summarize, and analyze data collected in Objective 1 for stock assessment purposes.
Biological data and expansion factors associated with CWTs recovered from fisheries and escapement areas will be transferred to the PSMFC CWT recovery database (RMIS).  Data collected in Objective 1 will be used to estimate total catch by species for commercial and sport fisheries and to estimate total returns to hatcheries and spawning grounds.  These catch and return estimates will be used to develop CWT expansion factors for inclusion in the PSMFC's CWT recovery database and catch and effort sample data will be delivered to PSMFC's Region Mark Recovery Processing Center for merging into the R? M? I? S? (RMIS) database.  These data will allow for the estimation of total returns by tag code and will be used in updating the stock-specific run reconstruction database.

CWT recovery data, fishery catch estimates, and escapement estimates in combination will be summarized and analyzed for the purpose of determining stock status of wild and natural salmon and steelhead populations in the Columbia River basin.  CWT recovery data will be used with total catch and escapement estimates to produce stock compositions for each fishery and escapement area.  These stock composition data provide the basis for performing run reconstruction analysis for all major salmonid stocks, including stocks listed under the Endangered Species Act (ESA).

Results of run reconstruction analyses plus fishery stock and age composition data are essential for monitoring the status of wild/natural and hatchery produced salmonid stocks in the Columbia River basin.  Data produced, summarized, and analyzed by this project are provided to the scientific community to determine the status of ESA-listed stocks and other wild stocks; evaluate hatchery production and release strategies; evaluate effectiveness of habitat improvement projects; determine survival rates and total production of hatchery-produced salmonids; and manage fisheries to protect ESA-listed and other wild stocks and meet escapement goals.  

Task 2.a.
Estimate catches in commercial fisheries, effort and catch for sport fisheries, spawning escapements, and stock-specific passage over Bonneville Dam.

For commercial fisheries average weights collected in Task 1.a. and Task 1.b. will be applied to commercial fish ticket poundage to estimate the total number of fish landed by species in each individual fishery.  Data collected in Task 1.c. will be used in conjunction with statistical creel programs that are in place for mainstem Columbia River sport fisheries to estimate total effort and catch in the Buoy 10 fishery (mouth at Buoy 10 to Tongue Point/Rocky Point line), the lower Columbia River fishery (Tongue Point/Rocky Point line to Bonneville Dam), the middle Columbia River fishery (Bonneville Dam to McNary Dam), and the upper Columbia River fishery (Hanford Reach below Priest Rapids Dam).  Statistical creel programs will apply catch rates observed in the fishery to effort estimates obtained via aerial counts, trailer counts, or rod counts to estimate total salmonid catch.  Effort and catch estimates will be completed on a daily basis for the Buoy 10 fishery, monthly basis for the lower Columbia River fishery, weekly basis for the middle Columbia River fishery, on a ?? basis for the upper Columbia River fishery.  Effort and catch estimates will also be completed for Columbia River tributaries using established creel programs.

For spawning escapement estimates, data collected in Task 1.d. will be used to estimate the number spawners by species for each stream surveyed.  Total spawning population estimates will be based on peak redd or fish counts and fish counts will be apportioned between adults and jacks for the purpose of estimating annual adult population sizes.  Bonneville Dam counts will be apportioned into tule and bright stocks for fall chinook and Group A and Group B stocks for summer steelhead based on data collected in Task 1.d.  Estimates of the total number of tule and bright fall chinook and Group A and Group B summer steelhead will be produced.  Additionally, mark rates for fall chinook and summer steelhead will be estimated based on data collected in Task 1.d.

Task 2.b.
Compile data collected in Objective 1 and provide to PSMFC for inclusion in the RMIS database.

Data collected in Objective 1 will be error checked and all errors identified will be corrected.  CWT information and associated biological and fishery data will be converted into a format that is compatible with PSMFC's RMIS database and subsequently transferred to PSMFC for inclusion in the RMIS database.  Based on CWT recoveries from Objective 1 and catch and abundance estimates for Task 2.a. expansion factors will be calculated.  Expansion factors will be used to convert the number of CWT's recovered for a given tag code (observed CWTs) into the total number of CWTs that were included in the catch or escapement estimate for that same tag code (expanded CWTs).  Expanded CWT estimates by tag code provide the basic data required to perform run reconstruction analyses.

Task 2.c. 
Determine age, hatchery/wild, and stock compositions for salmonids caught in sport and commercial fisheries and returning to escapement areas.

We will read scales collected in Objective 1 for the purpose of determining the age and hatchery/wild origin of salmonids caught in fisheries or returning to escapement areas.  Scale readings will be summarized to determine the age structure or hatchery/wild composition of salmonids caught in individual fisheries or returning to individual escapement areas.  We will retrieve CWT readings from the RMIS database for the purpose of determining stocks of salmonids caught in fisheries or returning to escapement areas.  CWT readings will be summarized to determine stock composition of salmonids caught in individual fisheries or returning to individual escapement areas.  These data will be used to perform reconstruction analyses.

Task 2.d.
Perform run reconstruction analyses for all major salmonid stocks returning to the Columbia River using data collected in Objective 1 and summarized in Objective 2.

Age structure and/or hatchery/wild composition from Task 2.c. in combination with stock composition data from Task 2.c. will be applies to catch or escapement estimates determined in Task 2.a. for the purpose of estimating the age-specific stock composition for a given fishery or escapement location.  These stock composition data will be used to estimate the number of each stock of fish for a given age class that were caught in an individual fishery or returned to an individual escapement area.  Annual age-specific fishery catches or escapement estimates for each stock will be summarized for all fisheries or escapement areas where this stock was present to determine the total number of fish of a given stock returned to the Columbia River at a given age.  Age-specific estimated returns for a given stock will be further combined to determine the total number of fish of a given stock that returned to the Columbia River in a given year.  For summer steelhead hatchery/wild compositions from Task 2.c. are utilized in the run reconstruction analyses to determine the number hatchery or wild fish returning for a given stock.  These data will be used to monitor stock status of all major salmonid stocks returning to the Columbia River, including ESA-listed stocks.  Additionally, these data will be used to produce stock-specific run size forecasts for the upcoming year.

Task 2.e. 
Maintain historic database for the purpose of tracking stock status of all major salmonid stocks returning to the Columbia River and forecast the expected salmonid returns of all major salmonid stocks to the Columbia River in the upcoming year.

Maintain and update run reconstruction databases which summarize the number of salmonids returning to the Columbia River by species, stock, and age.  These databases will be provided to the U.S. v. Oregon Technical Advisory Committee (TAC) for the purposes of tracking stock status of all major salmonid stocks returning to the Columbia River, including ESA-listed stocks, and developing Biological Assessments concerning proposed fisheries in the Columbia River basin.  The National Marine Fisheries Service also uses these databases when completing Biological Opinions regarding fisheries in the Columbia River basin.

We will use the historic run reconstruction databases to develop cohort relationships that will be used to predict returns by species, stock, and age for the upcoming year.  Forecasting methodology includes cohort ratios, cohort regressions, and long-term or recent year averages.  Forecasting and run reconstruction methodology is reviewed annually by the TAC and modified as needed.  Forecasts are provided to managers for use in planning fisheries for the upcoming year to protect depressed or listed salmonid stocks.

Products:

· Sampling rates necessary for determining CWT expansion factors.

· Total landings by day and species for Columbia River commercial and tribal fisheries.

· Estimates of total catch and effort by species for lower Columbia River recreational fisheries, (including Buoy 10).

· Estimates of effort and catch by species for mainstem Columbia River sport fisheries between Bonneville and McNary Dams.

· Population estimates for spring chinook and fall chinook spawning in lower Columbia River tributaries.

· Estimated spring and fall chinook returns to lower Columbia River hatcheries.

· Hatchery/wild composition for Group A and Group B summer steelhead passing Bonneville Dam.

· Catch by month of salmon in Washington tributary recreational fisheries.

· Catch and effort of fall chinook in the Hanford Reach recreational fishery. Population estimates and biological information on the spawning population of fall chinook in the Hanford Reach.

· Bright/Tule daily stock composition of fall chinook passing Bonneville Dam.

· Age and stock composition for all Columbia River mainstem and tributary fisheries.

· Run reconstruction for all major salmonid stock and ESA listed substocks returning to the Columbia River.

· Survival and harvest rates for specific salmon stocks.

· Preseason forecasts for all major salmonid stocks and ESA substocks.

· Historical databases for Columbia River salmon stocks.

· Annual status reports summarizing fish runs, population status, fisheries, and escapements, including:


Joint ODFW/WDFW reports:

· Columbia River Fish Runs and Fisheries - Annual Status Report.

· The Lower Columbia River and Buoy 10 Recreational Fisheries.


ODFW reports:

· Willamette River Spring Chinook Salmon Run, Fisheries, and Passage at Willamette Falls.

· Preliminary Results of Columbia River Commercial Fisheries.

· Spawning ground survey reports.

· Steelhead data summaries.


WDFW Reports:

· Age and stock composition of spring/fall chinook returning to WA hatcheries.

· Age and stock composition of natural spawning populations of spring and fall chinook returning to Washington tributaries.

· Summary of CWT recoveries on spawning grounds in Washington.

· Summary of CWT recoveries in Washington tributary fisheries.

· Bonneville Dam observations.

· Accountability of spring and fall chinook returns to the Columbia River basin and preseason forecasts.

· Coho database for OPI (Oregon Production Index).

OCEAN CWT SAMPLING: ODFW Program (Objectives 3-5)

Objective 3:  Recover CWTs from chinook and coho salmon landed in Oregon's ocean commercial troll and recreational fisheries.

The goal for sampling CWTs in Oregon’s ocean salmon fisheries is to implement a stratified representative sampling plan that samples a minimum of 20% of landed catch for all time and catch area cells in the various fisheries covering ports along the 310 miles of the Oregon Coast.  The CWT sampling plan is designed to sample within the normal distribution of each port’s weekly commercial and recreational landings.  Although minimum sampling rates are achieved for most sampling weeks in both troll and recreational fisheries, it is difficult to sample all times and areas coastwide to meet this objective.

Task 3.a
Sample Oregon’s ocean commercial troll salmon fishery at a minimum of 20% of the weekly landed catch within major ocean sampling catch areas.

This task requires sampling Oregon’s ocean troll salmon fisheries for CWT’s at major coastal ports, as needed (Figure 1), and at up to 90 salmon buying locations, as directed by adopted yearly fishery regulations and seasons.  Commercial troll sampling will be conducted at established processing locations and other fish buying stations weekly and cover multiple time periods daily to accurately represent 'day' and 'trip' boat segments of the troll fleet.

CWT sampling will be conducted concurrently with other biological sampling.  Each coho observed with an adipose fin clip while representatively sampling in an ocean “selective” type fishery is scanned with a electronic detector (wand) for a CWT (a snout is collected if a positive reading occurs).  Chinook observed during representative sampling to have an adipose fin clip, will have its snout removed and retained for later analysis. 

Vessel interviews of effort, landings, and CWT data will be recorded on a hand-held field data entry computer specifically programmed to record ocean troll fishery information. 

Task 3.b
Sample Oregon’s ocean recreational salmon fishery at a minimum of 20% of the weekly landed catch within major ocean sampling catch areas.

Oregon’s ocean recreational salmon fisheries (private and charter vessels) will be sampled for CWTs at 12 major ports as needed (Figure 4), or as directed by adopted yearly fishery regulations and seasons.

Recreational sampling will be conducted on a boat level stratification at established charter boat business locations (represents approximately 100 vessels), and at moorages, marinas, and public boat launch sites for private vessels.  Sampling includes randomly selected vessels from both weekday and weekend fishing periods.  Other sampling procedures are same as for Task 3.a.

Products:
Recovery of chinook and coho salmon snouts containing CWTs.


Ratios of CWT marked fish for computing estimates by tag code.

Location:
OSM Program office at Newport.


Seasonal sampling personnel at various coastal ports.

Objective 4:  Determine total landings and effort in Oregon's ocean commercial troll and recreational fisheries.  

Oregon‘s total ocean commercial troll and recreational salmon effort and harvest (numbers of fish), by time and catch area, will be estimated from expansions of sampled data in both respective fisheries.  

The ocean salmon fisheries sampling program will sample the troll landed commercial catch for average weights by “grade” to provide expansion factors to determine total salmon landed by time period and ocean catch area.  Fishers are interviewed to determine total days fished and area of catch.  Commercial landings are recorded on fish tickets in pounds and must be converted to numbers of fish.  

In the Oregon ocean recreational fishery, estimates of total ocean effort are made by port, week, and catch area.  Recreational vessels and anglers are sampled by trip type (salmon, bottom fish, combination, tuna, etc.), boat type (charter and private), and for number of anglers and catch per vessel to determine expansion factors to calculate total port and ocean catch area salmon landings. 

Total landing estimates are necessary to match with collected CWT data within PSMFC’s regional CWT mark information system (RMIS).

Task 4.a
Estimate the total commercial troll salmon harvest by species in Oregon’s ocean fisheries.

Commercial troll average weight data will be collected by species, port, ocean catch area, and week by weighing representative samples of fish by grade.  Average weight data must be matched by grade to the corresponding fish ticket.  The commercial fish ticket file is then cross checked with sampled vessel trips to correct and supplement data collection information relating to days and area fished.  Representative species average weight samples are then expanded by time and area to fish ticket pounds for total landings of salmon.

Task 4.b
Estimate total recreational salmon harvest in Oregon’s ocean fisheries.

Recreational private vessel effort by port is estimated by obtaining daily boat exit counts.  The level of charter boat effort is obtained directly from charter boat offices or by charter boat exit counts.  The average number of anglers per boat and average salmon catch per boat is obtained by representative interviews and sampling that is stratified by trip and boat type.  These data are then used to make total effort expansions of recreational boats, average anglers/boat, and average catch/boat by species, port, and week to estimate total salmon species landings by port, and week.

Products:


· Total commercial troll landings in numbers of fish, by species, time, area.

· Estimated total recreational vessel effort by time, port, and area.

· Estimated average anglers/vessel and catch (by species)/trip, time and area.

· Total recreational landings in numbers of fish, by species, time, and area.

Location:
Oregon coastal ports (Figure 1).

Objective 5:  Data analysis and delivery:  Summarize and analyze CWT data to determine the stock composition represented in Oregon ocean salmon fisheries by species, time and area.  

CWT recovery data will be used to determine stock contribution, distribution, and survival rates of wild and hatchery stocks of Columbia River basin chinook and coho caught in Oregon's ocean fisheries.  The Oregon total ocean salmon catch and CWT data will be reported to PSMFC’s Regional Mark Processing Center for merging into the RMIS system.

The CWT recovery data are used with total harvest data to produce stock composition for ocean fisheries.  Data produced by this project are summarized and included in reports used by various fishery management agencies, other states, and management forums.

These data also are used by the scientific community to determine status of ESA listed stocks and other wild salmonid populations, evaluate hatchery production and release strategies, evaluate effectiveness of habitat improvement projects, determine survival rates and total production of hatchery reared salmonids, and manage fisheries to protect stocks of concern.

Task 5.a
Upload ocean port salmon sampling data onto ODFW mainframe computer. 

First level error checks are performed at entry of data into hand-held field computers.  These data are then transferred into a consolidated file on a desktop personal computer to perform second level error checks.  The consolidated data file is then transferred to ODFW's mainframe computer.

Task 5.b
Complete error check and process CWT and sampling data.
Following completion of a third level error check and corrections, catch and effort estimates are generated for commercial and recreational ocean fisheries.  The CWT release data are matched with CWT recovery data, final error corrections made, and CWT expansions are calculated.  Oregon's total ocean salmon catch and CWT data are then reported to PSMFC’s Regional Mark Processing Center for merging into RMIS.

Task 5.c
Provide stratified time/area data analysis on CWT ocean fishery recoveries, fishery effort and landings to ODFW fishery managers, PFMC, PST, CBFWA, NMFS, ESA stock status reviews, and others as requested.

Task 5.d
Produce “Oregon Ocean Salmon Fisheries Annual Report”.  Contribute to the PFMC annual report on ocean fisheries.

Products: 

· CWT recovery data and expansions are summarized with sampling and catch/effort estimates for PSMFC's regional mark recovery database. 

· CWT information provided to fishers with sampled CWT fish in their catch.

· In-season summaries of observed CWT recoveries by hatchery origin and port of landing are distributed throughout the Northwest.  

· Data provided for run reconstruction for all major salmonid stocks and ESA listed stocks originating in the Columbia River.

· Data provided for stock composition of ocean fisheries.

Location:
Newport

CLACKAMAS CWT TAG RECOVERY LAB: (Objective 6)

Objective 6:  Process fish heads containing CWTs and deliver CWT recovery data.
Task 6.a
Extract and decode CWTs from fish heads retrieved at collection sites.

Sampled fish heads are either delivered fresh daily or stored in freezers at various collection locations.  Due to limited freezer capacity, and to ensure timely processing and decoding of the CWTs, batches of fish heads need to be retrieved several times in season and transported to ODFW's Clackamas Tag Recovery Lab.  This includes a number of trips to varying sites on the Oregon coast to retrieve heads recovered in the ocean fisheries.

CWTs are extracted from the fish heads using dissecting tools and electronic tag detection equipment.  Decoding is done by cleaning the wire and then reading and verifying the code under a dissection scope.

Task 6.b
Verify and report CWT recovery data to ODFW's data management operations, and to PSMFC's RMIS system.

CWT recovery data will be entered, verified, and then reported to ODFW's data management operations.  The recovery data will then be transferred to the PSMFC Regional Mark Processing Center.

Recovered tags of non-Oregon origin will be returned to the appropriate release agencies.  An archival tag recovery collection is also maintained for all tags released by Oregon hatcheries and other wild stock tagging programs.

Products:

· Retrieval of fish heads to ODFW's Clackamas Tag Recovery Lab

· Recovery and decoding of sampled CWTs. 

· Electronic data entry, verification and transfer to PSMFC.

· On-site archival collection of recovered tags released in Oregon

Location:
ODFW Clackamas Tag Recovery Lab

PSMFC REGIONAL MARK PROCESSING CENTER:

(Objective 7)

The Regional Mark Processing Center (RMPC) provides essential regional services to State, Federal, and tribal fisheries agencies involved in marking anadromous salmonids.  These services include regional coordination of tagging and fin marking programs, maintenance of a regional database for CWT releases and recoveries, and production of printed and/or machine readable data reports.  

The regional CWT database is accessed through PSMFC's Regional Mark Information System (RMIS).  Users are provided on-line access to the CWT data at no charge.

Objective 7: PSMFC will maintain a regional CWT database, and provide regional coordination of marking programs. 

Task 7.a
Maintain and upgrade the regional database for all CWT releases and recoveries, including data from ODFW, WDFW and USFWS.

Highest priority is assigned to error checking and then loading all possible CWT release, recovery, and catch/sample data into the "on-line" database as the data are made available from the States, Federal, Tribal, British Columbia, and other release and recovery agencies.

Task 7.b
Maintain and upgrade PSMFC's on-line "Regional Mark Information System" (RMIS) to facilitate on-line user retrieval of regional CWT release, recovery, and catch/sample data.

In addition to the on-line system, the Mark Center provides users with both hard copy reports and machine readable versions of CWT release and recovery data upon request.  Special agency requests for sub-sets of tag release, recovery, and/or catch/sample data are also accommodated.

The Mark Center serves as the official U.S. site for CWT data exchange with Canada.  U.S. CWT data are exchanged in standardized Pacific Salmon Commission format (Version 4.0).   Copies of Canadian CWT release, recovery, and catch/sample data likewise are provided to U.S. agencies on a request basis.

Task 7.c
The Mark Center staff assists in regional coordination of fin marking and CWT data exchange standards.  

Current assignments with the Pacific Salmon Commission include serving as chairman (U.S. Section) of the Working Group on Data Standards, member of the oversight Data Sharing Committee, and member of the Selective Fisheries Evaluation Committee.  In addition, the Mark Coordinator chairs the Regional Mark Committee and convenes the annual Mark Meeting to address current marking issues and establish new or revised regional marking agreements.

Duties also include facilitating improved coordination and quality of salmonid marking studies by distributing new information on experimental design, sampling design, estimation procedures, statistical procedures, and new techniques for stock identification.  Assistance is also provided in the organization and convening of workshops that involve various aspects of fish marking, including standardization of CWT marking and recovery technology, and the role of mass marking and selective fisheries with respect to the integrity of the coastwide CWT system.

Assistance is also provided on defining technical issues that could impact the integrity of the coastwide CWT program, including the key issues of mass marking of hatchery stocks and selective fisheries. 

NEW TASKS:

Objective 8:  Modify current CWT recovery program to recover PIT tags from salmonids landed in mainstem Columbia River fisheries.
The use of PIT tags in the Columbia River basin has increased significantly in recent years.  Currently, sampling for the presence of PIT tags in fish landed in Columbia River fisheries does not occur.  However a significant sampling program is in place to recover CWT's from fish landed in Columbia River fisheries and that program could be modified to incorporate sampling for PIT tags as well.  Incorporation of PIT tag recovery into the current CWT recovery program would provide an efficient system where additional handling of fish would not be required to recover both tags.  Recovery of PIT tags would however require additional time and therefore additional staff to maintain the 20% sampling rate goal associated with the CWT recovery program.  The purpose of this objective is to incorporate PIT tag recovery with the longstanding CWT recovery program for the purpose of recovering PIT tags from salmonids landed in Columbia River fisheries.

PIT tag detection in Columbia River fisheries will require the purchase of detection equipment.  Additionally, recovery of PIT tags will required increased personnel to remain at the 20% sample rate goal for CWT recovery purposes.  Samplers sampling Columbia River fisheries will be equipped with detection equipment and will recover PIT tags from all salmonids sampled in these fisheries.

In addition to the PIT tag code other pertinent information will be collected including capture date, capture location, and fin mark information.  The aforementioned data must be encoded along with the PIT tag data collected and transferred to the PSMFC for inclusion in the PITagis database. Prior to transferring PIT tag data to PSMFC the data will be checked for error checked and encoded which will require additional personnel to perform these tasks.  CWT data is currently collected using hand held data entry machines.  The operating software program for these machines will be modified to accept PIT tag data.

Task 8.a.
Purchase PIT tag detection equipment and modify hand held data entry machine software to accept PIT data.

The current CWT recovery program is designed to recover CWTs and does not possess the equipment necessary to detect PIT tags.  Equipment will be purchased so that all ODFW and PSMFC personnel sampling Columbia River fisheries will be able to detect PIT tags in fish landed in sport or commercial fisheries.  Equipment to be purchased will include wands to detect the PIT tag and receiving units to collect the PIT tag code.

Currently, all data collected in the CWT recovery program is recorded in a hand held data entry device.  These devices are equipped with RS-232 ports that allow for a direct connection between the PIT tag detection wand and the hand held data entry device; however, the current software is not programmed to accept the PIT data.  Reprogramming of the current software is feasible and would be required to collect PIT tag data directly on to the hand held data entry device.  The advantage to this collection system would be that the PIT tag would be associated with catch and biological data collected through the CWT recovery program.  Catch and biological data collected includes, location caught, date caught, length, sex, skin color, scales, fin marks, other marks, other tags, or other stock separation characteristics.

Task 8.b.
Recover PIT tags from salmonids landed in Columbia River fisheries areas currently sampled for CWT recovery purposes through the CWT recovery program.

Commercial fisheries occurring in the mainstem Columbia between the mouth at Buoy 10 and McNary Dam, select area commercial fisheries, sport fisheries occurring in the mainstem Columbia River from the mouth upstream to McNary Dam, and sport fisheries occurring in all major Washington tributaries are sampled for the purpose of recovering CWTs.  In conjunction with CWT recovery efforts we will recover PIT tags from all salmonid sampled.  For fisheries sampled for CWTs a goal of sampling 20% of the total catch is in place to ensure that there are adequate tag recoveries to develop accurate stock compositions for use in run reconstruction analyses.

Due to the rate at which fish are sampled in sport fisheries PIT tag detection duties may be included with little increase in personnel required; however, the same cannot be said for commercial fisheries.  In commercial fisheries a high volume of fish are sampled in a short amount of time to avoid undue disruption of the fish buyers processing schedule.  Recovering PIT tag data will require extra time and therefore extra personnel to continue to avoid undue disruption of the fish buyers processing schedule.  It is expected that one additional person per commercial fishery sampling crew will be required to maintain the 20% sample rate goal recover PIT tags from commercial fisheries.

Task 8.c.
Compile and error check PIT tag data for accuracy and transfer to PSMFC for inclusion in the PITagis database.

PIT tag data collected in the field must be properly encoded in order to be included in the regional PITagis database. Data collected in the field will be checked for errors and compiled into a format that would allow this data to be included in the PITagis database.  Additionally, data such as capture date, capture location, and mark information will need to be included with the PIT tag data upon transfer to PSMFC. As part of the transfer process we will also verify that the file was successfully loaded into the PITagis database.  Workloads associated with the CWT recovery program will not allow for these tasks to be assumed by personnel currently associated with the CWT recovery program.  Additional personnel will be hired to accomplish the duties associated with this task.

Objective 9:  Establish a PSMFC based Advisory Position in Statistics to provide on-going support for marking and recovery programs.

The existing CWT program is basically sound and time tested for over 30 years.  However, it is also complex and still lacks a mature statistical framework.  There is an over-arching need for qualified statistical help in planning well designed CWT studies.  Given the nature and scale of the mark-recapture program, and all of the variables and sources of potential tagging and sampling error, most tagging and recovery programs would greatly benefit from additional statistical analyses and advisory guidance.

The ISRP 2000 Review likewise recommended an advisory statistician position to help the CWT program upgrade its capabilities to deliver the desired precision of data to meet the Implementation Goals.

The statistician position would assist tagging and recovery agencies in designing and reviewing their respective CWT projects to ensure the precision and accuracy of CWT information needed for evaluating stock status and fishery impacts on listed species.

Changes in the status of Columbia River and Coastal populations of salmon and steelhead have resulted in a number of proposed changes in the way these populations are managed and regulated.  These proposed changes translate into at number of potential impacts to the CWT program.  It is anticipated that the number of fish to be marked will increase in the future.  In addition, the loss of the adipose clip as the external mark signifying a fish that has been CWT marked may adversely impact the rate and cost of tag recovery.  The proposed changes support the need for a statistical review of the utility, quality, integrity, reliability, and statistical robustness of the current and possible future CWT program.  

It is critical to stress that changes in the number of fish to be marked and in the manner in which fish with a CWT are identified will impact the mark and recovery rates, the accuracy, reliability, and statistical robustness of the data collected and the ease and cost of collecting these data.  If budgets are not increased, the number of populations marked, and the types of data collected will likely be reduced to compensate for the lack of adequate budgets.

Task 9.a.  Provide assistance to the Pacific Salmon Commission and other agencies in developing a more robust statistical framework for CWT marking studies.

RPA 165 highlights the need for improved methods to estimate fishery and stock-specific management parameters such as harvest rates.  Specific attention is to be focused on the transition to mass marking and selective fisheries, and on the development of new models, methods and analytical procedures.

The CWT Recovery Program has long recognized the need for better statistical tools and models to improve the use of CWT recovery data  to evaluate harvest management and stock status issues.  As such, the current funding proposal includes a request for funding a new Statistician Position (sited at PSMFC).  This position would provide at least half time support to the relevant Pacific Salmon Commission and Pacific Fishery Management Council technical committees that are now working on developing and implementing revised or new fishery management and stock assessment methods.  This is an area where the needs are great.  In addition, the available staff are typically very overloaded because of other agency required duties.  As such, they are limited in their efforts with respect to improvements of statistical tools and models used to estimate stock-specific managements parameters. 

Task 9.a.  Provide statistical consulting on CWT tagging studies and CWT sampling programs to improve the quality of data.
RPA 166 similarly calls for the agencies to implement and/or enable changes in catch sampling programs, data recovery systems, and associated upgrades in the associated databases and data retrieval systems.  This would be the second area of focus for the new Statistician Position.  Key to any advancement in these areas is a better understanding of how many fish need to be tagged and recovered to provide the necessary quality of recovery data.  And in concert with providing guidance for tagging activities, the recovery agencies share a similar need for regular assistance in reviewing and upgrading their CWT sampling programs (i.e. appropriate sampling rates, etc).  Initially, it is expected that this latter task will be approximately half time.

Additional discussion is provided in Section 9.b under subsection II.5 (20% sampling level) and subsection II.6 (Tagging levels).

It is equally probable that this individual would have opportunities to assist in the statistical design of PIT tag marking and sampling programs in the Columbia Basin.

g. Facilities and equipment
Sampling
ODFW Columbia River Sampling Program

The majority of ODFW staff sampling the Columbia River basin will be based at Clackamas.  Office space, support staff, computers, and other equipment necessary to perform the jobs will be provided at this location.  Expendable supplies include rain gear, boots, tape measures, forceps, fish weighing scales, knives, measuring boards, plastic bags, ice chests, scale cards, and acetate.  Data collected in the field is recorded on hand held data loggers and each sampler will be supplied with a hand held data logger.  Columbia River Management currently owns 17 these devices.  Because the majority of field sampling personnel are stationed out of Clackamas, located 20 miles from the Columbia River, and the sampling programs occur over the lower 148 miles of the Columbia River, vehicle mileage charges represent a sizable portion of the Columbia River program’s expenditures on services and supplies.  To ensure vehicles in adequate operating conditions, all ODFW vehicles used in this project are leased from the Oregon State Motor Pool.

The Columbia River Management Program also rents office space in Astoria for a full time NRS-1, a half time EBA, and several part time EBA’s.  As with the office in Clackamas the necessary equipment , including computers, are provided for these employees to perform the jobs.  The Astoria office reduces the number sampling trips made between Clackamas and Astoria during the spring and summer months when commercial and sport fishing effort greatly increase.  Additionally, by stationing staff members in Astoria, ODFW is better able to sample and manage the large fisheries occurring in the lower 20 miles of the Columbia River.  Vehicles used by personnel stationed out of Astoria are also leased from the Oregon State Motor Pool.

The introduction of mass marked coho has necessitated that all coho landings now be electronically sampled with either hand wands or the larger tube detectors. ODFW’s Columbia River Sampling Program is well equipped with 15 hand wand tag detectors.  However, no tube detectors are currently available.  Sampling data are captured with electronic data loggers.

WDFW Columbia River Sampling Program

In Washington, PSMFC personnel are stationed in two locations, Vancouver and Kennewick.  Four full time biologists and three technicians are based at the Vancouver office.  In addition, up to two temporary technicians are located there.  The mainstem Columbia River and its tributaries downstream from McNary Dam are sampled from this office.

In Kennewick, one technician is employed for nine months.  In addition to sampling spring chinook fisheries and fall chinook data compilation, this person supervises up to seven temporary technicians.  These technicians are hired to sample fall chinook from the Hanford Reach sport fishery plus hatchery and natural spawn escapement areas upstream from McNary Dam.

Boats and vehicles are stored at the Vancouver office.  Several jet-powered sleds with high powered outboard engines, two rubber rafts, and a drift boat are available to conduct various sampling activities.  Railings are attached to the bow of the sled for on-water observations.  Life preservers, rings, and first aid kits are readily available.

Vehicles range from sedans, vans, and small trucks to larger 4x4’s.  Again, first aid equipment is readily available.  Some trucks are equipped with canopies and trailer hitches.

Safety in the field is a primary concern.  Cellular phones are used for communication between samplers and the office.  Unfortunately, only four cellular phones are available for the 17 potential employees.

Freezers are available for storing fish heads at the Vancouver office.  A lab with a scale press is also located there.  Computers are available for full time biologists but are in limited supply for the technicians.

WDFW also is well equipped for electronic sampling.  A total of 12-14 hand wands and three tube detectors will be available for use by their respective sampling crews in Vancouver and Kennewick.  Data loggers are used to capture field sampling data.

ODFW Ocean Sampling Program

Oregon’s ocean salmon CWT recovery program is administered by ODFW’s Ocean Salmon Management Program, part of the department’s Marine Resources Program at Newport, Oregon.  The core OSM program (administration, data, and technical support) is located at Newport, with additional inseason field sampling coordinators located on the north coast at Tillamook and south coast at Charleston.  These field staff are responsible to coordinate multiple seasonal field samplers at remote port locations and to ensure effective CWT and biological sampling procedures and data collection.

The OSM program maintains necessary freezer capability to store salmon snouts for CWT recovery at multiple locations.  The Program converted from field forms to hand-held “all weather” data entry computers to electronically record all ocean fishery interviews and snout (CWT) collection data effective with the 1995 season.  Data entry computers will need to be replaced for the 2003 season which will require funding for the new machines, software, and software development.  Hand-held electron “wand” CWT detectors have been purchased for use in ocean “selective” coho salmon fisheries, but additional wands are needed to fill existing project sampling requirements
ODFW Clackamas Tag Recovery Lab

The Clackamas Tag Recovery Lab is well equipped with the necessary freezer units, dissection tools and microscopes, and monitor screens for head storage, tag extraction’s and decoding.  An upgraded personal computer and modems are available for data management needs.

PSMFC Regional Mark Processing Center

The Regional Mark Processing Center (located in headquarters office of the Pacific States Marine Fisheries Commission in Gladstone, OR) maintains the regional CWT data on a 1000e Sun minicomputer that has proven more than adequate in speed for timely processing of data requests.  In addition, PSMFC’s data center has two T-1 communication lines to support high speed Internet access and data transfers.
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Patrick A. Frazier

Oregon Department of Fish and Wildlife

Fish Division

Columbia River Management, Clackamas

0.25 FTE (Hours = 520)

Education 
B.S.  Fishery Science
Oregon State University, 1981

Summary of Qualifications

Seventeen years  of service for Oregon Department of Fish and Wildlife on fishery management and research programs, including five years on  the Rogue River research project and 12 years with the Columbia River Management group.  Considerable experience in management and sampling of commercial and sport fisheries.

Experience

1996-Present:
Assistant Project Leader (SFWB), Columbia River fisheries management 
program, Clackamas, OR.

1994-1996:
Project Leader (FWB-3), Columbia River commercial sampling program, 
Clackamas, OR.

1989-1993:
Project Leader (FWB-2), Columbia River commercial sampling program, 
Clackamas, OR.

1986-1989:
Staff biologist (FWB-1), Willamette River spring chinook statistical creel 
programs.

Extensive experience with both commercial and sport fishery sampling programs.  Participated at all levels of sampling programs from actual field sampling positions to supervisory program leader positions.

Duties have included:

1)
Collection of snouts from CWT marked fish and associated biological data.


2)
Transferring data to PSMFC regional mark recovery database.

3)
Produce sport and commercial fishery catch estimates and CWT expansion factors.


4)
Supervising commercial and sport fishery management projects.

Christine Mallette

Supervising Fish and Wildlife Biologist

Oregon Department of Fish and Wildlife

Fish Identification Section

Clackamas, Oregon

0.25 FTE (Hours = 520)

Education

M.S.
Zoology
Johann W. von Goethe University, Frankfurt, Germany
1989

B.S.
Biology
Johann W. von Goethe University, Frankfurt, Germany
1984

Summary of Qualifications and Experience

Project leader for Fish Identification Section of ODFW’s Fish Division since 1995.

Oregon representative on Pacific States Marine Fisheries Commission’s (PSMFC) Regional Mark Committee

Manage ODFW fish marking program such as Coded Wire Tag (CWT), fin clipping, and experimental marking operations.

Oversee tag processing activities at the central CWT recovery laboratory in Clackamas, Oregon.

Rodney J. Kaiser

Oregon Department of Fish and Wildlife

Marine Resources Section

Ocean Salmon Management Program, Newport

FTE/Hours = 0

Education
M.S. Oceanog./Marine Resource Mgnt.   Oregon State University, 1983



B.S.  Technical Journalism

      Oregon State University, 1970



B.S.  Fishery Science


      Oregon State University, 1969

Experience

1989-Present:  Program Leader, ODFW Marine Resources, Ocean Salmon Management 


Program., Newport, OR.



Administer, direct, and supervise OSM program, and staff, at Newport, 


including Oregon’s ocean investigative studies, inseason fisheries 



sampling and harvest management, and PST field chinook indicator stock 


studies.  Position participates as part of  ODFW fishery management team.

1982-1989:
Assistant Program Leader, ODFW Marine Resources, Ocean Salmon 


Management Program, Newport, OR.



Act as assistant OSM program leader.  Supervise analysis of ocean salmon 

statistics for inter-jurisdictional and domestic fisheries application (PSC, 


PFMC, KFMC.  ODFW technical representative to US/Canada Salmon 


treaty negotiation and member of CTC (1985-1986).  ODFW 



representative to PFMC Salmon Technical Team (1982-1988). 

1982:

Marine Resources Consultant



Contracts with ODFW and Alaska Department of Fish and Game.

1974-1980:
Area Shellfish Management Biologist, ADFG Westward Region, Kodiak 


Management District, Kodiak, AK.



Administered, directed, and supervised shellfish management programs 


and staff for Kodiak management district.  Supervised multiple 



interview/catch sampling and/or tag recovery programs.  Conducted 


management-oriented research, population surveys, and gear studies.    


Presented oral and written presentations to Alaska Board of Fisheries.  


Member of ADFG’s North Pacific Fishery Management Council’s 



shellfish fishery management planning team.

Eric D. Schindler

Oregon Department of Fish and Wildlife

Fish Division

Marine Resource Program, Newport

0.25 FTE (Hours = 520)

Education 
B.S. Fisheries Science, Oregon State University, 1986

Summary of Qualifications

Eighteen years of service with the Oregon Department of Fish and Wildlife.  Primary duties have involved supervision and oversight of the ocean recreational boat survey and the ocean commercial troll salmon fishery sampling project, developing and implementing sampling and research projects related to ocean or estuarine salmon fisheries, providing oversight on the fall chinook indicator stock project on Salmon River (1988-89), and providing technical support to the Oregon members of the Salmon Technical Team of the Pacific Fishery Management Council.  

Experience

1994-Present:
Project Leader (SFWB), Ocean Recreational Boat Survey / Ocean Commercial Troll Salmon Sampling, ODFW, Newport, OR.

1989-1994:
Assistant Project Leader (FWB-2), Ocean Recreational Boat Survey / Ocean Commercial Troll Salmon Sampling, ODFW, Newport, OR.

1988-1989:
Sampling Coordinator (FWB-1), Ocean Recreational Boat Survey / Ocean Commercial Troll Salmon Sampling, ODFW, Tillamook, OR.

1986-1988:
Sampling Coordinator (FWB-1), Ocean Recreational Boat Survey / Ocean Commercial Troll Salmon Sampling, ODFW, Charleston and Newport, OR.

1984-1985:
Seasonal Port Sampler (EBA), Ocean Recreational Boat Survey, ODFW, Pacific City, OR.

1982-1983:
Foreign Fisheries Observer for National Marine Fisheries Service (Contract Employee), Oregon State University, Corvallis, OR.

Phil Flanders

Oregon Department of Fish and Wildlife

Fish Division

Marine Resources Program

0.25 FTE (Hours = 520)

Education 


Training Computer Operations, US Air Force, Sheppard AFB, TX, 1968

Training Computer Programming, US Air Force, Sheppard AFB, TX, 1968, 1970

B.S.  Elementary Education, Western Washington University, 1978

Summary of Qualifications and Experience

Nineteen years  with Oregon Department of Fish and Wildlife in fishery management.  Experience in data management and development of field data process and reporting systems for ocean and estuary recreational, commercial troll fisheries, as well as spawning survey sampling of coastal and lower Columbia Coho and Chinook and mid Columbia basin angler surveys.

1983-Present:
Data Services Project Leader, Marine Resources Program, Newport, OR.

Extensive experience with developing and managing both commercial and sport fishery data bases.

Duties have included:

1)
Supervise error check, process and reporting of ocean recovered CWT marked fish and associated biological data.


2)
Transferring data to PSMFC regional mark recovery database.

3)
Produce sport and commercial fishery ocean catch estimates and CWT expansion factors.


4)
Design, code and implement computerized data collection, processing, and reporting applications.

Wolf Dammers

Fish Biologist 4

Washington Department of Fish and Wildlife

Vancouver, Washington

Education:

Washington State University

BS Biology 1971

1972- Present:  Worked for WDF and WDFW in Columbia River Fish Management

Currently Oversee:

Coded-wire tag recovery and coded-wire tag application projects

Cowlitz River fish evaluation project

Cowlitz Falls anadromous fish reintroduction project

Select area fisheries evaluation project 

North Fork Toutle River fish collection facility

Steelhead spawning ground surveys

Portland District ACOE mainstem Columbia River fish counting project.

Specific Work Conducted:

Supervised coded-wire tagging of wild fall chinook and wild coho in the Lewis River basin.

Catch estimation of Columbia River commercial fisheries.

Sampling of Columbia River and tributary commercial and sport fisheries and escapement areas.

Habitat utilization studies of juvenile salmonids and smelt in mainstem Columbia River and tributaries.

Spawning ground surveys, abundance estimates and age structure for salmonids in mainstem Colombia River and tributaries.

Test fishing and run size forecasts for Columbia River spring chinook.

Reintroduction strategies for Columbia River wild salmonids.

Sport and commercial fishing regulations.

Volunteer cooperative fish rearing projects.

Hatchery production program development.

Hatchery marking program development

Joe Hymer

Fish and Wildlife Biologist 3

Pacific States Marine Fisheries Commission

Vancouver, Washington

Education
A.S. Fish and Wildlife


Grays Harbor College, 1980

Summary of Qualifications

Twenty-one years of service for Washington Department of Fish and Wildlife/Pacific States Marine Fisheries Commission on fishery management and research programs.  Eighteen years experience on Columbia River data collection and fisheries management.  Extensive experience in data collection, coordination, summarization, and analysis plus designing and planning research activities.      

Experience 

1981-present:
Pacific States Marine Fisheries Commission.  On the Washington portion of the Columbia River CWT recovery program.  

Richard Pettit

Fish and Wildlife Biologist 3

Pacific States Marine Fisheries Commission

Vancouver, Washington

Education:
B.S.    Fish and Wildlife
Western Washington University, 1982

Summary of Qualifications:

Seventeen years of service for Washington Department of Fish and Wildlife/Pacific States Marine Fisheries Commission on fishery management and data collection programs.  Extensive experience in data collection, coordination, summarization, and analysis.

Experience: 

1985-present:
Pacific States Marine Fisheries Commission.  On the Washington portion of the Columbia River CWT recovery program.  

J. Kenneth Johnson

Regional Mark Coordinator/Manager

Pacific States Marine Fisheries Commission

Gladstone, OR

0.25 FTE (Hours = 520)

Education
Ph.D.
Biological Oceanography
Oregon State University, 1980



M.S.
Biological Oceanography
Oregon State University, 1974



B.S.
Zoology


Brigham Young University, 1970

Summary of Qualifications

Advanced training in aquatic sciences.  Publications in refereed scientific journals.  Management of the regional CWT database at PSMFC since 1979.  Experience in system analysis and design, development of data standards and exchange protocols, database implementation and reporting.  

Experience

1979-Present
Regional Mark Coordinator and Manager.  Pacific States Marine Fisheries 


Commission, Gladstone, OR

Manage the Regional Mark Processing Center (RMPC) which provides essential services to States, Federal, and Tribal fisheries agencies involved in marking anadromous salmonids.  These services include regional coordination of tagging and fin marking programs, maintenance of a regional database for Coded-Wire Tag (CWT) releases and recoveries, production of data reports and distribution of CWT data sets.  The regional CWT database is accessed through the RMPC’s Regional Mark Information System (RMIS).

Duties also include chairing the Regional Mark Committee and serving on various Pacific Salmon Commission committees, including Data Sharing Committee (member), Data Standards Working Group (U.S. Co-Chair), and Catch and Effort Working Group (member).

Relevant Publications

Johnson, J.K.
1990.
Regional overview of coded wire tagging of anadromous salmon and steelhead in northwest America.  American Fisheries Society Symposium 7:782-816.
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Data Flowchart for the RMPC
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