STRENGTH & WEAKNESS ANALYSES

INTRODUCTION

In the business world a “SWOT”
 analysis is a commonly used tool to assess what a company is doing now, and discerning what it could be doing to be more successful in the future.  We in CSMEP are engaged in an assessment of strengths and weaknesses, and also opportunities and “threats” (challenges).  In this annual report we present some preliminary findings.  CSMEP “strength and weakness” analyses pertain to existing data and methodologies.  “Opportunities” are potential sampling designs, field measurement protocols, and analyses that could be used to improve our understanding of fish populations, fish habitat, and their interrelationship.  Different design possibilities (“opportunities”) are being evaluated currently by CSMEP.  “Threats” are those things that might prevent us from achieving an improved understanding.  For example, threats include a number of constraints in evaluating common performance measures.  Specific threats might include: life history characteristics of a species (e.g., fewer carcasses are available for sampling iteroparous species); geo-fluvial characteristics (e.g., high flows, turbid water, inaccessibility); high population density (e.g., overlapped redds);  landowners who refuse access; high spatial and temporal variability in data; inadequate cooperation among  monitoring entities; and inadequate funding.  So far, CSMEP has focused on strength and weakness analysis for fish populations and has focused less on habitat data).  Continuing work will increase attention on opportunities and threats.

In its first three years, CSMEP selected several sub-basins in each state, collected information about the available fish and habitat data (i.e. meta-data
) relevant to those sub-basins, and assessed the strengths and weaknesses of those data (Table 1).  The meta-data collections are referred to as “Table C1” documents (available on the CBFWA website at http://www.cbfwa.org/committees/csmep/default.cfm ), and have been entered into an electronic, web-based data system available
 on the Internet (https://nrimp.dfw.state.or.us/csmep/default.aspx ).  The strength and weakness assessments are referred to as “Table B2” documents and are also available on the CBFWA website.  CSMEP is now engaged in summarizing salient conclusions from those assessments, first aggregating them into tables and then into succinct paragraphs.  This section of the CSMEP FY06 annual report demonstrates results for spring Chinook and sockeye salmon “Adult Abundance & Distribution”.  Other categories of information are mentioned along with some general comments.  CSMEP is currently working on the more detailed summarizations.  

Table 1. Sub-basins in the Columbia River basin, that were selected by CSMEP for “meta-data compilation” and strength & weakness evaluation by species-race. Also shown are intensively monitored watersheds (in parentheses). Key: solid circle=completed document, open circle= pending document, open square= intensively monitored watershed (federal or state) should discuss strength and weakness of existing data in design documents, shaded cell= species/race not present. 
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Note: “Meta-data” here means information about the type and source of data files pertinent to enumerating and managing fish and habitat, not detailed documentation for every data set and data point. 

OVERVIEW

1.
Most current monitoring programs were designed to provide information at smaller spatial scales (population and smaller).  

2.
At large scales, there are fairly thorough index programs, but how well these index areas represent the whole is undetermined.  However, most index areas have not been randomly chosen.  There may some trend value but little value for estimating total population.

3.
Very rarely do we have the ability to estimate variance (precision) or bias (accuracy) associated with monitoring activities. 

4.
We don't have a widespread ability to make inferences at larger spatial scales using most existing monitoring designs, because they are not statistically-based (i.e. simple random sampling, GRTS/EMAP, census, etc.).  

ADULT ABUNDANCE & DISTRIBUTION

See Appendix XX for an example of a tabular summarization of S&W analyses for spring Chinook salmon, and Appendix ZZ for sockeye salmon.  We intend to modify those summaries to list recognized populations (TRT defined where available) in their own columns and then extend the analysis to include all other populations not explicitly assessed by CSMEP so far.

For anadromous salmonids in the Columbia River basin, those species most amenable to enumeration via spawning ground surveys are spring Chinook and sockeye salmon, and the most difficult are steelhead trout and coho salmon.  Summer and fall Chinook, and chum salmon are intermediate in difficulty.  The interaction between life history (timing and spawning site preference) and geo-fluvial characteristics (river size, flow, turbidity) dictate what is possible to observe, and therefore to enumerate.  Spring Chinook and sockeye tend to spawn the earliest (during summer-fall low flows) and in “small” rivers and tributaries, thus fish, carcasses and/or redds are relatively easy to see.  Summer and fall Chinook and chum salmon tend to spawn later in the fall or even early winter, and often in bigger, deeper rivers with impeded visibility.  Coho salmon spawn in a great variety of habitats, often in very small tributaries and after fall rains begin.  Summer and winter steelhead both spawn in winter-spring, when flows and turbidity are often high.  Steelhead spawners rarely die and leave carcasses, whereas all salmon die shortly after spawning.  Spawning ground surveys (i.e., observations of live fish, carcasses or redds) must consider all these factors or utilize alternative techniques (such as weirs).  One survey design will probably not fit all situations.  Calibration will be necessary.

General Conclusions

1. Absence of estimated variance (precision), for nearly all historical and most recent abundance data.  

Exceptions: some recent adult monitoring is intended as a census and may have very low variance
 (e.g. Methow spring Chinook redds); some mark-recapture studies did or can estimate variance (e.g. Lewis summer steelhead and fall Chinook, spring Chinook above three weirs in the SF Salmon River); an ad hoc rotating panel design for small tributaries in the Methow River may allow estimating basin-level variance (steelhead redds);  and variance could be estimated with existing data above and below an Imnaha River weir (spring Chinook redds). 

2. Evaluation of observation bias (accuracy) via independent studies is uncommon but is needed.  

For example: in several watersheds weirs allow comparison of known fish passage with redd counts.  However, this has several problems (enumerating female pre-spawners, estimating pre-spawning mortality, verifying redds/female). 

3. Most historical data has only trend value, and cannot be expanded into population estimates within or across basins.  

Much of the data for Chinook salmon has been based on counts of redds in non-randomly selected “index” areas.  Exceptions: in lower Columbia River tributary basins in Washington, nearly all Chinook populations are estimated via live and dead fish counts expanded from old mark-recapture studies; dam and weir counts in general estimate total populations of pre-spawning salmon.

4. There has been some recent improvement of data in some areas, but still no comprehensive designs (particularly across basins).  

Improvements: in several basins (Okanogan, Methow, Entiat, Wenatchee, Yakima) 100% of the PSA
 are surveyed for spring Chinook using marked redd censuses. 

Comprehensive design planning and testing is occurring for the Wenatchee (and soon the John Day?).  Some lower Columbia summer steelhead are estimated via live fish mark-recapture studies (also chum salmon below Bonneville Dam).

5. Steelhead redd surveys may be possible in more areas than previously thought (e.g. Methow and other eastern Washington rivers where censuses have been successfully made in mainstem and a portion of tributaries, using marked-redd surveys).

In eastern Oregon and Idaho, during the time when steelhead spawn, rivers often have high flows and turbid water from snow-melt.  Also, the remaining snow pack can make access difficult for surveys.  There is almost no historical data on steelhead spawner abundance other than from dams and weirs.

6. Knowledge of spatial and temporal aspects of spawning (a component of diversity) is highly variable.

Information on spatial distribution of spawners is known best in those basins where all of the PSA is surveyed at least once, but is lacking in basins with surveys only in index areas.  Information on temporal aspects is known best in basins with marked redd censuses, partially in those with weirs, and poorly in basins with only single “peak” redd counts or no counts at all. 

Spring(-summer) Chinook:

CSMEP S&W analyses completed
: South Fork Salmon ID, Selway ID, Imnaha OR, Methow WA, Yakima WA, Lewis WA.  Pending analyses: upper Salmon ID, Grande Ronde OR, Kalama WA.  See Appendix XX for the tabular summarization of S&W analyses

Above John Day Dam, counting redds have been the most common way to estimate spawner abundance of spring-summer Chinook.  Until recently, redds were counted in non-randomly selected “index” areas, and were generally “peak” counts. Thus, these could not be expanded to basin total estimates (or converted into fish) for two reasons: expansion to PSA was unknown, and the total number of redds formed was unknown.  Consequently, precision and accuracy were not estimated.

In some basins recent monitoring of redds has improved recently, tending toward a marked-redd census.  Overall, expansion to total PSA
 spawners varied from (a) not possible (not randomly sampled), (b) possible with ancillary data, such as counts from weirs and peak redd surveys, or (c) not necessary because 100% PSA was sampled.  There seemed to be a progression from the Salmon River tributaries in Idaho (least sampled
, not expandable), to Snake River tributaries (more accessible with greater proportion of PSA sampled, expandable in some cases
), to upper Columbia River tributaries where have recent marked redd censuses occur in 100% of PSA (Yakima, Wenatchee, Entiat, and Methow Rivers).  

Only a few tributaries below John Day Dam have naturally spawning populations of spring Chinook (Cowlitz, Kalama, Lewis, Big White Salmon and the Willamette Rivers).  In these, various methods have been used, including weirs, redd counts, and live plus dead fish counts expanded by historical mark-recapture studies.  Only one CSMEP S&W analyses has been completed for this area, and a more complete assessment may be warranted. 

Summer Chinook

CSMEP S&W analyses completed: Methow WA.  Pending analyses: Okanogan WA (but is similar to the Methow).  A tabular summarization of S&W analyses is in progress.

This species-race is not listed as an ESU under the ESA.  This race is confined to the Columbia River and tributaries above the mouth of the Yakima River.  (In the Snake River spring-summer Chinook are considered one complex.)  

Until recently, redds were counted in non-randomly selected “index” areas, and were generally “peak” counts. Thus, these could not be expanded to basin total estimates (or converted into fish).  In the Methow, Okanogan, Entiat and Wenatchee Rivers multiple marked/mapped redd surveys have been conducted on 100% PSA in recent years.  However, there may be substantial bias when counting in large spawner aggregations due to numerous overlapped redds.

Fall Chinook

CSMEP S&W analyses completed: Methow, Yakima, Lewis WA, lower Columbia OR.  Pending analyses: Imnaha OR, Grande Ronde OR/WA, Okanogan WA (but is very similar to that for the Methow), Kalama WA.  A tabular summarization of S&W analyses is in progress.

CSMEP has not made much progress in S&W analyses for fall Chinook, partly because they primarily spawn outside of the “sub-basins” chosen for CSMEP evaluation so far (Table 1).  

Fall Chinook spawn in the lower mainstems of tributary river basins or in the main channel of the Columbia and Snake Rivers.  Many redds are in deep water and difficult to enumerate (towed video and DIDSON SONAR have been used for partial enumeration, and aerial flights have been used on the Hanford Reach).  Dam counts have traditionally been used to estimate population size for upriver mainstem spawners such as the upriver brights (subtracting harvest and tributary escapement).  Radio telemetry data has allowed estimation of abundance above Bonneville Dam since 1998 (Jepson et al. 2005) and perhaps could be used to calibrate the dam count method.  

In the lower Columbia, a live + dead fish count expanded by historical mark-recapture studies is the prevalent method in Washington

Sockeye

CSMEP S&W analyses completed: none.  Pending analyses: Okanogan WA.  See Appendix ZZ for the tabular summarization of S&W analysis.  

Sockeye salmon return to spawn primarily in tributaries to Osoyoos Lake in the Okanogan sub-basin and Lake Wenatchee in the Wenatchee sub-basin, with a small number of ESA-listed fish returning to weirs on Redfish Creek and the Upper Salmon River in the Snake/Salmon sub-basin.  A few sockeye salmon are observed in other sub-basins in most years (e.g. Deschutes, Methow, Yakima) but these are likely offspring from kokanee or strays, although Methow observations are consistent enough to suggest the possibility of a riverine populations
.  

Wenatchee sockeye are enumerated at a fish ladder at Tumwater Dam on the Wenatchee River and redds are surveyed in upstream spawning areas.  Wells Dam on the Columbia River is the last site where a complete enumeration of Okanogan sockeye salmon is conducted; however mortality between Wells Dam and the spawning ground is believed to be high.  Surveys are conducted on the Canadian Okanogan spawning grounds to estimate spawning abundance.  In the Snake Basin, all sockeye returning to spawning areas in the Stanley Basin in the upper Salmon River are trapped and spawned artificially.

Summer Steelhead Trout

CSMEP S&W analyses completed: South Fork Salmon ID, Selway ID, Imnaha OR, Methow WA, Yakima WA, Lewis WA.  Pending analyses: upper Salmon ID, Grande Ronde OR, Okanogan WA, Kalama WA.  A tabular summarization of S&W analyses is in progress.

A more detailed assessment will be made after S&W analyses have been finished and summarization is completed.  Summer steelhead trout spawn in winter-spring, and generally do not die after spawning.  There is little historical data on spawner abundance or on gender, age and size other than from weirs, traps and counting at dams.  Some recent redd surveys have been successful in the Methow River (marked redd census), and more may be possible elsewhere.  Access for surveys may be difficult during spring in portions of the Columbia basin that may be remote and have snow pack.  Very detailed accounting and genetic assessments have been made in the Kalama River since 1976 (relative reproductive success studies).

Winter Steelhead Trout

CSMEP S&W analyses completed: Lewis WA.  Pending analyses: lower Columbia OR, Kalama WA.  A tabular summarization of S&W analyses is in progress.

A more detailed assessment will be made after S&W analyses have been finished and summarization is completed.  Winter steelhead in the Columbia basin are found almost exclusively below Bonneville Dam.  Spawning occurs from January to May, and rainfall may induce turbidity and high water during this period.  However, redd counts are often possible and are made in the Lewis and other river basins.  These tend to be “simple counts” and expansion to female spawners is subjective (AUC
 with assumed redd life).  Weirs and traps at barriers and dams provide some information.  Very detailed accounting and genetic assessments have been made in the Kalama River since 1976 (relative reproductive success studies).  

Bull Trout

CSMEP S&W analyses completed: Selway ID, Yakima WA.  Pending analyses: South Fork Salmon ID, Selway ID, Imnaha OR, Grande Ronde OR,  Pend Oreille ID/WA, Methow, Okanogan, Kalama and Lewis WA.

A more detailed assessment will be made after S&W analyses have been finished and summarization is completed.  CSMEP has not spent much time with analyzing S&W of bull trout to date.  The USFWS previously convened the “Bull Trout RMEG”, a group dedicated to the recovery of bull trout populations (for references, see websites listed below).  

http://www.cbfwa.org/Committees/CSMEP/Documents/Reports/2004_0913BullTroutWorkshop.pdf 

http://www.cbfwa.org/Committees/CSMEP/meetings/2005_0112/BullTroutMonitoring011205ppt.pdf 

BIOLOGICAL CHARACTERISTICS OF ADULTS

A more detailed assessment will be made after S&W analyses have been finished and summarization is completed.  

The data collected for this category often, but not always, comes from the same surveys used to count redds or fish.  Chinook, sockeye, coho and chum salmon
 populations all leave carcasses that can be sampled.  Carcass sampling is often size (and thus age) biased because smaller carcasses are less likely to be found.  There may also be bias by gender.  There is an absence of estimated variance (precision), for nearly all historical and most recent data.

Steelhead, cutthroat and bull trout do not leave carcasses and subsequently there often is a dearth of age, gender and size data for these species.  Weirs and dams often provide the only opportunities to sample individual fish.  New sampling methods or efforts may have to be devised for these species.  One example is the seining-marking and snorkeling-resight estimator being used in the Lewis River. 

Fisheries are also sampled, and data collected from harvested fish.  Released fish are not routinely sampled (except as part of research on mortality rates).

JUVENILE & SMOLT ABUNDANCE & SURVIVAL

A more detailed assessment will be made after S&W analyses have been finished and summarization is completed.  

Dams, weirs and other counting devices
 can assist in enumeration of migratory salmonids, both adults and juveniles.  Existing facilities were not planned under the direction of any basin-wide sampling design.  Rather, smaller-scale projects and river size-flow considerations dictated where counting devices were deployed.  These cannot generally be used for basin wide inference without ancillary information.  Most data comes from smolt traps, which usually sample downstream migrants and thus characterize upstream production.  Some pre-smolt outmigration may not be sampled and therefore not quantified (and if it is, survival to smolt is uncertain).  PIT tags appear useful for estimating a variety of survival rates.  Snorkel sampling has been conducted in some sub-basins, but found to be very variable and of uncertain accuracy.
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� SWOT = Strength, Weakness, Opportunity & Threat.


� “Meta-data” here means information about the type and source of data files pertinent to enumerating and managing fish and habitat, not detailed documentation for every data set and data point. 


� Currently the meta-data system is only available to CSMEP participants. The CBFWA website “Table C1” documents will show what was entered. Entered information still needs to be verified by relevant agencies.


� At least at the current small population sizes.  Once there are enough spawners to make redd overlapping common, uncertainty over the true number of redds will increase. However, partly this is a bias (accuracy issue) rather than a precision issue.


� PSA = potential spawning area.


� Go to � HYPERLINK "http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP" ��http://www.cbfwa.org/committees/Documents.cfm?Commshort=CSMEP�  


� PSA = Potential Spawning Area


� Much of the Salmon River basin is in roadless wilderness areas. 


� In the Imnaha River, a redd census above a weir can be expanded to PSA below the weir by simultaneous “peak” redd counts.  Precision could be estimated.


� Riverine sockeye are known to exist in Puget Sound rivers (without lakes) as genetically distinct populations.


� AUC= Area-under-the-curve method.


� Pink salmon also leave carcasses but are not found in the Columbia River basin except perhaps as rare individuals.


� Video weirs, DIDSON SONAR, and impedance counters for example.
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