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Responses to ISRP Comments by the Oregon Department of Fish and Wildlife

Project ID’s:  30018, Salmonid Population and Habitat Monitoring in the Oregon Portion of the Columbia Estuary and, 31034, Salmonid Population and Habitat Monitoring in the Oregon Portion of the Lower Columbia Province

Dear ISRP Members:

Enclosed are ODFW’s responses to the comments the ISRP provided on project #30018 and 31034 for the Lower Columbia and Columbia Estuary Provincial reviews.  We appreciate your efforts and the critical technical review provided.  If you have additional questions or need additional information regarding these proposals, please contact Steve Jacobs (541.757.4263 x261, jacobss@fsl.orst.edu) or Bruce McIntosh (541.757.4263m x230, Bruce.McIntosh@orst.edu).

Task 1: 

Is any biological data collected on the juveniles enumerated?  

The only biological data collected from snorkel surveys for juvenile fishes is the delineation of zero aged trout (< 90 mm fork length) from age 1+ steelhead and cutthroat (> 90mm fork length).

What is the basis of the sampling protocol?  
Because it is too costly (and probably inefficient) to conduct a complete census in each monitoring area, it is important to design a monitoring system that will produce estimates that statistically represent each area.  Scientific sample surveys are designed to meet this need.  The fundamental feature of surveys is that a representative sample of the target resource (streams) is selected, using randomization to avoid bias in the selection process.  Measurements made on the sample, such as the number of coho juveniles at each reach selected as part of the sample of reaches, are used to make inferences about the resource as a whole.  If the appropriate design principles are followed, the results derived from measurements on the sample produce an accurate representation of the entire resource, e.g., the average density of juvenile coho in the Oregon North Coast Monitoring Area. 

Developing an efficient monitoring system often entails balancing conflicting goals. Monitoring design requirements to optimize our ability to estimate status differ from design requirements to optimize our ability to estimate trends.  To estimate status, the larger the sample the better.  For example, we could monitor 100 different sites each year for five years, giving us a total sample size of 500 for that period of time. For trend detection, it is best to revisit sites each year, consequently, in the above example, we would revisit the 100 sites visited the first year in each of the subsequent four years, yielding a total sample of 100 sites over the 5-year period.  A variety of ways have been developed to balance the requirements for both status estimation and trend detection. 

One of the most promising is a rotating panel design which entails sampling a new set of sites each year over a particular cycle, say three years, then repeating the cycle by revisiting the first year’s sites during the first year of the second cycle, and so on.  Various versions of a rotating panel design allow for visiting a subset of sites every year, revisiting some sites on longer cycles, or incorporating new sites each year along with the revisit schedule. 

We have developed a rotating panel sample design for monitoring salmonid habitat and population indicators for the Oregon Plan.  In this design, there are 14 panels (the vertical columns); rows indicate years, with row 1 the first year of the monitoring plan.  The first panel consists of a set of sites visited every year (S0).  The last panel consists of a set of new sites selected each year from the pool of sites not selected for any of the other panels (S4).  Between these "bookend" panels are three sets of panels that make up a three-year rotating design, patterned after the three-year coho spawning cycle.  These three sets are grouped as blocks.  S10 , S20, and S30 consist of a set of sites that would 
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be visited every three years, with S10 sites visited the first year, S20 sites the second year, and S30 sites the third year, then every three years thereafter.  Within each of these three-year panels is an additional set of sites that would be visited on a nine-year cycle (i.e. S11, S12, S13, S21, S22, S23, S31, S32 and S33). 

This fairly complicated looking design is flexible and meets several needs. The allocation of sampling effort can be adjusted across panels, although an initial suggestion is that equal effort be allocated to each. Only shaded panels would be visited the year indicated. The total number of sites each year is the sum allocated to each of the panels, and is used for that year’s status estimate. For example, during year 1, 25 sites could be allocated to each panel (i.e. 25 S0, 25 S10, 25 S11, and 25 S4) for the Oregon North Coast monitoring area, for a sample size of 100 to estimate the number of coho spawners. The sites visited every year (S0) provide good trend detection capability; with this allocation of sampling effort, 25 sites would be visited each year. Trend detection capability is augmented by the sets of sites making up the rotating panels (three-year and nine-year cycles). Finally, the new sets of sites (S4) allow an expansion of the sampling effort by adding sites that would not be considered in the basic fixed and rotating panel design, improving overall representation of the resource of interest, and allowing for a buffer in the event that budgets change. Sample sites could be added or deleted from S4 without markedly disturbing the trend detection capability of the basic design. 

This design also provides flexibility in allocating sample sizes for different indicators over different geographic areas within a monitoring area. For example, the initial requirement is that coho spawner densities will be estimated with the greatest number of sites, followed by juveniles, then habitat. An added complication is that the spawners occupy a more restricted set of stream miles than do the juveniles, and physical habitat inventories are needed over additional stream miles not occupied by adult and juvenile coho. Furthermore, monitoring designs should be flexible should the need arise for additional indicators (biological integrity, steelhead, etc.). This design layout is compatible with the need for variable sample sizes and spatial extent for a variety of indicators.

Why is abundance of coho identified separately from the other salmonids?

Because observation probabilities are relatively high and constant for juvenile coho from site to site, we can monitor trend AND status for them using snorkeling methods.  For steelhead, however, observation probabilities are too variable to allow us to assign density estimates to sites.  All we can do with the juvenile steelhead data is provide information on population trends.  For further detail, see attached memo from Jeff Rodgers.

Task 2: 

Is any biological data collected during these steelhead monitoring programs? 

We examine all carcasses for fin clips, determine sex and sample scales, however we recover very few steelhead carcasses.  Based on our research on the coast, surveyors are able to identify the presence of fin-marks on about 30% of the live steelhead observed on spawning surveys.  We have evaluated this technique for coho spawners and found it accurate to assess hatchery-wild ratios.  We plan to also use this approach on the Columbia to assess hatchery-wild ratios.
Population status will be indexed through cumulative redd counts and time between surveys is presumably set based on the visible “life expectancy” of redds. How was the frequency of surveys established, how variable is the life of a redd within a stream and between streams? Should the visible life of a redd be calibrated in each geographic area or is there data to support using a fixed period between Provinces?

We have examined redd longevity in coastal stream basins over the last four years.  Generally, we have found that a minimum of 90% of the redds are visible 7 days after initial observation and approximately 80% of the redds remain visible 14 days after initial observation.  Based on these findings, our protocol for the coast is to conduct surveys on a seven-day interval for population estimates and on a 14-day interval for index purposes.  We propose applying the same protocol to the lower Columbia, and additionally, assessing redd longevity through redd marking and repeated visits to validate the protocol.
Task 3: 

same comments as for Task 2, except replace coho stream life for steelhead redd life expectancy.

In computing Area-Under-the-curve estimates of coho spawner abundance we use a value of 11.3 days as the average survey life span of coho spawners.  This value comes from the following publication: Perin C.J and J.R. Irvine 1990.  A review of survey life estimates as they apply to the area-under-the-curve method for estimating spawning escapement of pacific salmon.  Canadian Technical Report of Fisheries and Aquatic Sciences. No. 1733.  We have not directly validated this value but have used it as a component of deriving survey-based estimates in calibration studies.  The results of these studies were presented at the proposal briefing and showed survey-based estimates to be comparable to mark-recapture estimates.

More information on coho assessments was presented at the briefing but nothing is included in the proposal.

Related questions to those above include: 

How was the number of sites selected? 

For juvenile fish and stream habitat sampling it is a legacy of what could be accomplished in our coastal program with the amount of resource allocated.  Based on information collected on the coast, for coho we are obtaining 95% confidence intervals of about 40% for rearing density and 25% for frequency of occurrence (% of pools at a site that are occupied).  For stream habitat variables (pools, substrate, woody debris, shade) coefficients of variation were generally between 50 and 200% thus giving 95% confidence intervals that, as a percent of the mean, ranged from 13-54% for sample sizes of 50 sites.

For adult sampling, sample size was based on precision targets and sensitivity analysis of coastal sampling data.  The ODFW recovery plan for Lower Columbia River coho lists six population complexes.  Assuming a similar variance structure to that observed on the coast, the proposed sample size will provide a relative 95% confidence interval of + 30% for abundance estimates of each of these population complexes.  Proposed sample sizes for steelhead redd surveys are targeted to provide relative 95% confidence intervals of + 30% for abundance estimates of each ESU.  These targets were determined using coastal redd data.

How will EMAP be used to select the actual sites? 

The EMAP procedure is well documented in the following publications: Messer, et al.1991; Larsen et al. 1991; Stevens and Olsen 1999 and Firman and Jacobs 2001.  As proposed for application in the Lower Columbia, EMAP uses a three-stage process to choose sampling areas: Frame development, site selection and site verification.  Frame development involves developing GIS coverage’s of the specific resources to be samples (adult coho spawners, steelhead redds, juveniles or stream habitat).  Frames are developed by modifying 1:100,000 USGS stream network maps to display the extent of the specific resource in question.  For example, in the case of adult coho spawners, we would start with ODFW’s stream layer coverage and edit it to remove spawning habitat above dams with counting stations, portions of streams that are inaccessible and stream reaches known to be devoid of spawning gravel.  Conversely, streams known to support coho spawning but do not appear on 1:100,000 resolution maps may be added.  Upon completion this coverage would represent an electronic map of our best estimate of the potential spawning habitat that is downstream from counting stations and is accessible for spawning surveys.  The second stage involves generating a random point coverage on this stream layer that corresponds to the sample size specified by the precision target (Stevens and Olsen 1999).  The specifics of this process are fairly complex but it provides a random sample of points that are spatially-balanced across the sampling frame.  The final stage involves sample reach allocation and site verification.  Reach allocation involves assigning a target stream reach to each sample point.  For spawners we use the U. S. EPA river reach file as a cataloging system and we select stream reaches to conform to this structure.  Site verifications involve visiting each site prior to the actual sampling season to determine access, acquire landowner permission assess habitat suitability and compile detailed location descriptions.  
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Which rivers will be sampled? 

All river systems draining Oregon and empting into the Columbia River from the mouth of the Columbia through Hood River that are accessible to anadromous salmonids will be sampled, excluding the Willamette Basin above Willamette Falls. For adult monitoring we will also exclude portions of watersheds above counting stations. 

What will be the frequency of sampling? 

The total number of candidate sites for each year is divided equally into four visitation intervals:  1) sites that are visited annually; 2) sites that are visited every three years; 3) sites that are visited every nine years; and 4) sites that are visited once.  The repeat visitation sites help to provide for better trend detection, while the single visitation sites enable us to incorporate changes in known fish distribution into our sampling universe.  

What are the methods for sampling habitat and juveniles? 

Juvenile surveys

A 2-4-person snorkel crew will count the number of juvenile salmonids at each 1,000-meter long sample reach.  The number of snorkelers employed will be based on what is needed to effectively cover the pool being snorkeled on a single upstream pass.  To reduce problems associated with snorkeling in shallow or fast water habitat, only pools > 6 m2 in surface area and > 40 cm deep will be snorkeled.  We will measure the maximum depth, length, and width of all snorkeled pools.

Snorkel methodology involves a single upstream pass through each pool.  Counts of the number of juvenile coho, cutthroat, steelhead, unknown trout, and chinook will be recorded for each pool.   After snorkeling, the underwater visibility of each pool during the snorkel count will be ranked on a scale of 0 to 3 where: 0 = not snorkelable due to extremely high hiding cover or zero water visibility; 1 = high amount of hiding cover or poor water clarity; 2 = moderate amount of hiding cover or moderate water clarity neither of which were thought to impede accurate fish counts; and 3 = little hiding cover and good water clarity.  Only pools with a visibility rank of two or three will be used in data analysis.  To provide information on the percentage of pools containing juvenile salmonids at sites where no pools can be snorkeled due to poor water visibility, electrofishing will be conducted using Smith-Root model 12-B backpack electrofishers following NMFS electrofishing guidelines.  Electrofishing will be conducted by making a single pass upstream in each pool that meets the size and depth criteria for conducting snorkel surveys.  No block nets will be used for this sampling.  

To provide some quality control of the snorkel data, and to provide information on temporal changes in abundance during the coarse of the sampling season, supervisory staff had a goal of resurveying a random sample of 10 to 20 percent of the sites surveyed in each monitoring area. 

Habitat surveys

Channel-habitat and riparian surveys are conducted as described by Moore et al (1997) with some modifications.  Modifications to the survey methods include: survey lengths of 500-1000 meters and measurement of all habitat unit lengths and widths (as opposed to estimation).  Information is collected at two scales: the geomorphic reach or valley scale and the smaller channel habitat unit.  Both of these scales are complementary and are used for analysis.  Reach scale information includes an assessment of valley form, land use and dominant riparian vegetation.  Habitat unit information includes assessments of substrate, slope, shade, wood pieces and bank stabilization.  Riparian transects are completed at 5 locations along the length of the survey where individual trees are counted and described while understory and canopy closure is recorded.  A separate two-person crew resamples Ten percent of the sites.  Repeat surveys are randomly selected and are intended to assess within-season habitat variation and differences in estimates between survey crews.

Habitat surveys that are completed within the range and coho and that coincide with juvenile and spawning surveys are 1000 meters in length.  Shorter surveys of 500 meters are conducted outside the know distribution of coho.  At these sites, electrofishing surveys are completed with habitat surveys in order to assess fish presence.  Electrofishing surveys are one-pass surveys of three fast-water and three slow-water habitat units.

How will juvenile abundance be determined? 

For juvenile coho, three metrics will be used; 1) the percentage of sites where at least one juvenile coho was found; 2) the percentage of pools at a site that contained juvenile coho, and 3, average density.  Results from coastal streams for metrics 2 and three may be found in attachment B.

For other salmonids, the first two metrics used for coho will be determined, as well as a third metric which is the average number of juveniles observed per site.  Densities will not be determined because of the reasons outlined in the attached memo from Jeff Rodgers.

How will the sampling enable detection of trends in distribution and abundance? 

Increases or decreases in density or average fish per site will allow for abundance trend detection.  Changes in the frequency of occurrence metrics and mapping of the spatially explicit sample sites, will allow for analysis of distributional changes.

Will the sampling be adequate to detect range expansion due to habitat recovery? 

This question implies that the intent of this sampling is to establish a direct link between fish populations and habitat recovery.  This is not the intent of the proposal.  The purpose of the sampling is to provide information on status and trends in fish populations and habitat conditions.  From this information alone it will not be possible to establish a direct correlation between the two variables.  The sampling will, however, be adequate to detect range expansions and habitat changes.    

What exactly do the precision estimates mean? 

Relative 95% confidence intervals, i.e. 95% of the time the true value lies within the specified proportion of the point estimate.

How will hatchery and wild spawners be differentiated? When the fish are alive or as carcasses? 

Adipose fin clips on carcasses and live spawners for coho, Adipose fin clips on live spawners for steelhead.

How will the data be analyzed? 

Fin mark ratios will be used to estimate hatchery-wild ratios of naturally spawning populations.  These ratios will also be applied to abundance estimates to estimate the abundance of naturally produced adults. Fin mark data will be stratified temporally and spatially to reduce bias to the extent that this is compatible with maintaining adequate sample sizes.   

In using the AUC technique, what value for stream life is used and why? 

11.3 days.  Best available estimate. See above.

Is stream life assumed to be constant? If so, why? 

Yes.  We don’t have a practical means of estimating the variability.

Why are coastal cutthroat and chinook not included in the monitoring? 

Methods are not appropriate.  However we will include counts of these species in the course of our sampling.

Is the sampling intensity proposed in these provinces comparable to other provinces?

Yes, the proposed sampling intensity for adult, juvenile, and habitat monitoring is identical to what ODFW has implemented in coastal watersheds since 1997 and will implement in the Columbia Plateau in 2002.
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MEMORANDUM

 Department of Fish and Wildlife

Intra Departmental

Date:

November 7, 2001
To:

Bruce McIntosh
From:
Jeff Rodgers

Subject:
 Summary of evaluation of the use of snorkeling and electrofishing for monitoring juvenile steelhead.

As you requested, here is a summary of my evaluation of the use of snorkeling and electrofishing as tools to monitor juvenile steelhead populations.

Theoretical Narrative 

Snorkeling strengths:  Can collect lots of data over a broad geographic area for relatively low cost.  Snorkel surveys can be conducted in stream segments that are too large to be cost effectively sampled with electrofishing gear.  As a result, because the majority of juvenile steelhead in a river basin may reside in larger “nonwadeable” reaches, an often much larger proportion of the overall population of juvenile steelhead may be monitored by snorkeling.  Because it is an observational sampling method, snorkeling does not have the potential for physical harm to fish populations that electrofishing does.

Electrofishing strengths:  Can provide more precise and less biased data than snorkeling within the stream size range of its effectiveness.  Provides positive species ID and ability to collect accurate size and age information.  Electrofishing estimates can be conducted in both fastwater (riffle/rapid) and pool habitat, resulting in the ability to estimate the total abundance of juvenile steelhead in the sample reach.

Snorkeling weaknesses:  Variable and often unknown percentages of the actual population of fish are observed due to differences between observers, variable hiding cover and water clarity, species identification problems, and the often recluse nature of juvenile steelhead.  Counts for age 0+ trout can be particularly imprecise and biased because they often are found in shallow water along the stream margins and in pool tailouts that are difficult to snorkel.  Extremely high imprecision and bias of snorkel counts in fast water habitat limit the use of snorkel surveys to pool habitat.  As a result, snorkel counts can only be used as an index of abundance.

Electrofishing weaknesses:  Relatively high cost per unit of sampling.  Can cause direct mortality of fish.  Cannot be cost effectively conducted in larger streams.  As a result, in some river basins, only a small proportion of the overall population is being monitored.


The argument for why snorkeling is a better tool to use to monitor juvenile steelhead populations than electrofishing is based on the premise that in many instances a large proportion of the juvenile population resides in stream reaches larger than can be systematically and quantitatively be sampled with electrofishing gear.  It is likely that differences in streamflow patterns from one year to the next affect distribution so it is unlikely that the proportion of juveniles rearing in the “wadeable” stream reaches is relatively constant from year to year.  Unless there is some way of knowing what this proportion is, it may be false to assume that monitoring the population in wadeable streams provides information on the status of the overall population. 


The argument for why electrofishing is a better tool than snorkeling is based on the fact that the proportion of the actual number of fish present that are observed by snorkelers is often unknown and quite variable.  The types of analyses that are greatly affected by this fact are those that try to compare one sample site to another or that compare observed numbers or calculated densities to a benchmark.  Uncalibrated snorkel data should not be used for these types of analyses.  


So, how can snorkel counts be used to monitor juvenile steelhead populations?  The key to this is the random sample design and it’s amelioration of the impact of unknown and variable observation probabilities.  If we design a survey in an area the size of our Coho Gene Conservation Areas, each of the sites we select will have an unknown yet real observation probability associated with it.  The average and variance of these sites observation probabilities represent the precision and bias associated with that years sampling information.  Since the sites were selected at random, the precision and bias of any one years sampling effort should be roughly the same as another if there are no major changes from one year to the next that would systematically alter observation probabilities of a large subset of sample sites compared to previous years.  As a result, snorkel surveys should be useful in tracking trends in juvenile steelhead populations.

One factor that might systematically alter observation probabilities is drastic changes in hiding cover that might be associated with habitat restoration. The effect of habitat restoration on observation probabilities is probably minimal since most restoration efforts are conducted in wadeable rather than nonwadeable stream reaches.  Since the bulk of many populations live in the nonwadeable reaches, observation probabilities associated with the bulk of the population samples should not be systematically biased.  In addition, across the complete range of steelhead distribution, the relative impact of habitat restoration on overall stream complexity and thus hiding cover is probably small.  

Another factor that might systematically alter observation probabilities is the effect of different observers.  This is a quality control issue that should be managed by training and resurveys that will allow quantification of observer bias.  While observer bias does occur, past data indicates its effects on overall bias are relatively small in magnitude.

Empirical Narrative  


We have ten years of data from Tenmile Creek, an ocean tributary situated in the Mid-Coast near Yachats.  In this study, we monitor smolt numbers in the spring and conduct Hankin and Reeves population estimates and habitat surveys in the summer.  We conduct population estimates and sampling for eight separate stream reaches in Tenmile Creek.  These separate reaches are shown in figure 1.


To conduct the Hankin and Reeves population estimates, we first survey the habitat, estimating the surface area of pools, riffle/rapids, and glides.  We next snorkel one third of the pools in each stream and then conduct electrofishing in riffles/rapids and glides.  By multiplying the average density of juvenile steelhead in riffle/rapids and glides by the total surface area of these habitats, we obtain an estimate of the total population of juvenile steelhead in these habitat types.  We also electrofish a subset of the snorkeled pools to obtain a correction factor for the snorkel counts.  By multiplying the raw snorkel counts by this correction factor and then multiplying by three, we obtain an estimate of the total number of juvenile steelhead in pools.  We obtain an estimate of the total population of juvenile steelhead in the study stream or reach by summing the individual estimates for pools, riffle/rapids, and glides.  The population estimates derived from this survey method provide the best approximation of the actual population of fish that can be obtained at the scale we are sampling.

From this dataset we can look at the relationship of basin-wide snorkel surveys and electroshocking in wadeable stream reaches to the overall population of juvenile steelhead.  For this analysis, I considered reaches 1, 2, to be “nonwadeable”, and reaches 3, 4 and the tributary streams as being wadeable.   

Figure 2 shows there is a poor relationship between the density of 1+ steelhead juveniles in the wadeable reaches and the overall population of 1+ steelhead as estimated by the Hankin and Reeves sampling.  Figure 3 shows that there is a significant correlation between the number of 1+ steelhead observed in basin-wide surveys and the total population estimated by the Hankin and Reeves sampling.  There are probably four factors responsible for this result:  1) the proportion of 1+ steelhead rearing in the wadeable streams is variable from year to year (figure 4); 2) the majority of fish (68%) rear in the nonwadeable reaches; 3) the majority of fish rear in pools in the nonwadeable reaches (64%) whereas only 40% rear in pools in the wadeable reaches, and 4) the snorkel surveys are more comprehensive and thus provide larger sample sizes that provide more representative data for any given reach than the smaller sample sizes obtained by electrofishing.

Conclusions


Neither electrofishing in wadeable reaches or basin-wide snorkel surveys can provide information on the absolute abundance of juvenile steelhead populations.  Snorkel surveys can provide information on trends in the population.  Electrofishing can provide information on the use of tributary streams by juvenile steelhead but, because the abundance of populations in the tributary streams do not necessarily correlate with the overall population, electrofishing in wadeable stream reaches cannot be used to track overall population trends.


It is important to remember that the Tenmile Creek study was not designed specifically to look at this question.  In addition, Tenmile Creek is a relatively small system.  The results may vary in larger river systems.  It is my feeling that the results may be even stronger in supporting the use of snorkel counts in larger river systems because an even higher proportion of the total population may reside in the nonwadeable reaches.  As the Smith River study progresses, we will have more information on this subject.  

In addition to the analysis described above, there is also information on the performance of snorkeling as a tool to detect trends in the abundance of juvenile steelhead from  three other streams.  The U.S. Forest Service PNW Laboratory found  significant correlations between pool snorkel counts and smolt production from Fish Creek in the Clackamas drainage and Elk River on the south coast.  Both of these watersheds are larger than Tenmile Creek.  We found a significant correlation between pool snorkel counts and smolt production in Cummins Creek, a small ocean tributary near Tenmile Creek.  To my knowledge, PNW has not done a similar analysis with electroshocking data (they may not have such information).  I did not analyze the relationship between electroshocking data and smolt production in Cummins Creek because all of Cummins Creek is in wadeable stream reaches. 
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Percentage of the total population of juvenile steelhead in Tenmile Creek that resided in wadeable stream reaches, 1991-1999.
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Figure 3.  Relationship between basin-wide snorkel counts in pools for 1+ juvenile steelhead and the total population of 1+ juvenile steelhead in Tenmile Creek.  Each data point represents one sample year. 
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Figure 2.  Relationship between the density of 1+ juvenile steelhead in pools in tributary streams as determined by electrofishing and the total population of 1+ steelhead in all reaches of Tenmile Creek.  Each data point represents one sample year. 





Figure 1.  Location of eight sample reaches in Tenmile Creek.
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99tmr1

		SCODE		YEAR		UNIT#		STYPE		SC		IS		ET		COHO		CUT		STHD		0+		CHIN		AREA		COHO		CUT		STHD		0+		CHIN		CAL				COHO		CUTS		STHD		0+		CHINOOK						P O O L S										G L I D E S								COHO		CUT		STHD		0+		CHIN		COHO		CUT		STHD		0+		CHIN		COHO		CUT		STHD		0+		CHIN		COHO		CUT		STHD		0+		CHIN		COHO		CUT		STHD		0+		CHIN

		184.01		1999		8		6		N		N		R		0		1		8		38				172		1		2		5		50				P				-1		-1		-1		-1		-1																								0		0		4		2916		0												0.0147479356		0.1327314205		59.2916349435		1023.7097091147		0		0		0		2.5895069207		322.7939915171		0		20.8319785752		15.8717550796		454.3161360171		885.0200842542		0				POOLHR1		2.145				{BIGRIGHT 3}				{EDIT}						SUM Yi-Rhat^2				POOLS		GLIDES						HR P VAR		DN R VAR		DN G VAR		TOT HP-DGR VAR				DN P VAR		TOT DPGR VAR

		184.02		1999		33		6		N		N		R		18		4		24		63		0		204.2		20		3		8		27		0		P				-1		-1		-1		-1		-1						NOTE: BELOW FORMULAS ARE FOR COPY ONLY																		0		0		4		2809		0												0.0159920711		0.1439286402		65.6257700881		1335.8526611592		0		0		0		3.0917887744		481.3881576544		0		22.5893638348		17.210695993		496.3180851506		1170.3457064722		0				POOLHR2		2.145				{RIGHT 2}				{DOWN}								COHO		57.3865784499		0				COHO		83.4655014923		131.4360423367		0		214.901543829				21871.5547639087		22002.9908062454

		184.01		1999		43		7		N		N		R		0		2		10		55				85.5		0		3		11		34				P				-1		-1		-1		-1		-1						NHAT		95% CI		D.F.+1														0		0		4		9604		0												0.0148552906		0.133697615		59.8355969298		136.7054213599		0		0		0		2.6318797349		664.1997419873		0		20.9836212309		15.9872906771		457.9341773781		194.5033733704		0				POOLHR3		2				{DOWN 2}				{EDIT}								CUTS		68.2065805914		0				CUTS		133.9002767783		651.5704184004		0		785.4706951787				7325.2849910788		7976.8554094792

		184.01		1999		77		6		N		N		R		0		0		32		89				299		0		6		14		42		5		P				-1		-1		-1		-1		-1												HPG;DR												0		0		121		3721		0												0.0086254305		0.0776288741		12.8289581741		22.7131508243		0		0		0		67.8948793416		35.5570494134		0		12.1837243647		9.2827039148		46.6506552592		9.290590567		0				POOLDEN1		2.145				{EDIT}				{DOWN}								STHD		766.0828402367		0				STHD		997.7857015524		62982.6397182292		13840.7487484257		77821.1741682073				31834.2592943469		108657.647761002

		184.01		1999		93		6		N		N		R		0		2		17		34				136.1		0		5		19		40				P				-1		-1		-1		-1		-1																								0		0		49		5625		0												0.0148552906		0.133697615		7.4821245256		127.8683906549		0		0		0		11.4088105589		7.6843882086		0		20.9836212309		15.9872906771		268.940210786		81.9668287747		0				POOLDEN2		2.145				{DOWN}				{EDIT}								0+		11913.5530730964		0				0+		27308.9583459681		937706.097186175		229270.277784553		1194285.3333167				415858.430805339		1582834.80577607

		184.01		1999		117		6		N		N		R		0		1		17		77				147		0		2		16		64				P				-1		-1		-1		-1		-1																								0		0		256		3481		0												0.0063157447		0.0568417021		93.1649877831		7.4208899081		0		0		0		185.9984471193		141.7237142429		0		8.9212118501		6.7970158949		0.5516721274		17.5899760071		0				POOLDEN3		2				{EDIT}				{DOWN}								CHIN		0		0				CHIN				0		0						0		0

		184.01		1999		165		6		N		N		R		3		2		38		64				280.2		7		6		18		74		3		P				-1		-1		-1		-1		-1																								0		0		64		7225		0												0.0098656119		0.0887905075		0.00440269		215.0600878043		0		0		0		25.4829675144		683.2547323782		0		13.9355244177		10.617389494		122.5209918019		272.3179508748		0				GLIDEHR1		0				{DOWN}				{EDIT}

		184.02		1999		196		6		N		N		R		0		2		13		94		0		170.1		0		1		10		37		0		P				-1		-1		-1		-1		-1																								0		0		0		729		0												0.0043652612		0.0392873512		27.8504349336		391.4820891857		0		0		0		3.8556675401		147.7056007139		0		6.1660852819		4.6979020759		160.8934661127		344.6173407305		0				GLIDEHR2		2				{EDIT}				{DOWN}

		184.01		1999		207		6		N		N		R		0		1		6		73				190.3		0		0		5		32				P				-1		-1		-1		-1		-1																								0		0		4		9604		0												0.0486649841		0.4379848571		244.0012071501		3388.7972289442		0		0		0		20.7590642857		1071.2057564953		0		68.7410044215		52.3733442874		1628.2717303841		2930.3955780951		0				GLIDEHR3		2				{DOWN}				{EDIT}

		184.02		1999		238		2		N		N		R		4		0		0		11		0		39.4		0		0		0		2		0		P				-1		-1		-1		-1		-1																								0		0		121		18225		0												0.0231358323		0.2082224904		1.3210305825		744.7919539336		0		0		0		41.9838177583		2012.6135411877		0		32.6801780973		24.898824701		331.2982423309		906.2633420997		0				GLIDEDEN1		4.303				{EDIT}				{DOWN}

		184.02		1999		279		6		N		N		R		9		9		24		90		0		139.6		6		8		12		33		0		P				-1		-1		-1		-1		-1																								0		25.2044981258		109.4437869822		329.4473634828		0												0.027191864		0.2447267763		354.5179799047		771.1450800935		0		0		0		734.3683650918		76.0407832569		0		38.4094658518		29.263933454		0.1169590446		611.0543424482		0				GLIDEDEN2		2				{DOWN}				{RIGHT 2}

		184.02		1999		378		6		N		N		R		0		2		14		28		0		73.8		0		2		15		15		0		P				-1		-1		-1		-1		-1																								16		0		0		58.1592786486		0												15.8266382451		0.0042494386		3.012387171		19.2459234819		0		16		0		0.4170406481		3.5225060914		0		10.1336190407		0.5081392796		17.4027233101		15.8811267086		0				GLIDEDEN3		2				{EDIT}~				{UP}

		184.02		1999		393		7		N		N		R		7		3		8		45		0		75.2		6		3		8		16		0		P				-1		-1		-1		-1		-1								0				HP;DGR												1		1		256		25281		0												0.7268979504		0.3110842973		17.8512628712		2982.2969904638		0		1		1		134.9967827153		5132.3123487209		0		20.6159021812		14.7155648042		151.3299333332		3287.5358145161		0				RIFDEN1		2.306				{RIGHT}				{EDIT}

		184.02		1999		398		6		N		N		R		2		8		21		61		0		177.1		4		8		12		33		0		P				-1		-1		-1		-1		-1																								1.0439508507		0.4535610162		0.0946745562		2147.8055154507		0												0.0089981556		0.5118317504		0.1790717178		850.9911140995		0		0		1		26.8409891823		331.7348721905		0		12.7102117175		4.4600603608		104.2705483848		751.7053323414		0				RIFDEN2		2				{EDIT}				{UP}

		184.02		1999		420		6		Y		N		R		4		4		8		40		0		76.9		2		0		3		12		0		P				-1		-1		-1		-1		-1																								0		0.4535610162		57.9940828402		958.5749173755		0												0.0065725103		0.5727264732		110.7640959634		383.8301658246		0		0		1		212.8853816596		838.5072508638		0		9.2839022784		2.7541943591		2.0612213816		444.8334596163		0				RIFDEN3		2				{UP}				{EDIT}
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Nestucca

		LOCATION		SPECIES		HRPOOLS		DENSRIF		DENSPOOL		DENSGLIDE		SNORKKPOOL		LENGTH		snork/m		Total est/m		rifarea		poolarea		glidearea		totalarea		snork/m2		hr/m2

		NESTLO SUM88		ST1+		-1		65		110		84		0		1017.3		0		0.25463		2946.2		22661.6		4938.5		30546.2		0		0.00848

		FAN SUM88		ST1+		10		24		26		0		7.9		545.5		0.0144821265		0.06192		671.3		298.3		103.3		1072.9		0.026483406		0.03148

		ELKUP SUM88		ST1+		59		457		216		58		46.61		1257.3		0.0370715024		0.45679		3403.9		3957.7		443.2		7804.8		0.0117770422		0.07358

		CLEAR SUM88		ST1+		73		13		14		0		57.67		1004.9		0.0573887949		0.08594		1758.8		1041.5		388.5		3188.8		0.0553720595		0.02708

		EAST SUM88		ST1+		403		478		142		49		318.37		5012.3		0.0635177463		0.18565		14609		7247		2956		24812		0.0439312819		0.03750

		EBEAVUP SUM88		ST1+		85		100		227		59		67.15		953.5		0.0704247509		0.25587		1750.1		2011.7		587.2		4349		0.0333797286		0.05610

		NESTMID SUM88		ST1+		-1		821		272		229		115		1497.7		0.0767844028		0.88220		4639.6		10879		7582.8		23101.4		0.0105708245		0.05719

		ELKLO SUM88		ST1+		90		343		0		16		71.1		887.2		0.0801397656		0.50690		4175.1		2551.3		237.5		6963.9		0.0278681457		0.06458

		MOONUP SUM88		ST1+		385		286		831		134		304.15		3587		0.0847923055		0.22435		5486		6177		2687		14350		0.0492391128		0.05608

		NESTUP SUM88		ST1+		-1		119		162		23		130		977.2		0.133033156		0.31157		2065.4		5445.2		582.2		8092.8		0.0238742379		0.03762

		EBEAVLO SUM88		ST1+		184		466		232		0		145.36		1085.6		0.1338983051		0.59914		6391.3		1242.9		395.3		8029.5		0.116952289		0.08100

		MOONLO SUM88		ST1+		285		29		1046		188		225.15		1134.05		0.1985362197		0.44303		1716.6		4493.5		1527.4		7737.5		0.0501057082		0.06493





Tenmile CUT Reach Data

		YEAR		STREAM		HRPOOLS		RIF&RA		GLIDES		TOTCUT		95% CI		VARIANCE		SNORKPOOLS		RHAT		SMOLTS160Y+1

		1991		XTOTAL		2888		757		378		4023		431		46344		1769				429

		1992		XTOTAL		1944		1351		208		3503		694		120452		1208				350

		1993		XTOTAL		2089		974		168		3231		566		80166		1607				123

		1994		XTOTAL		1645		708		187		2540		351		30823		1639				182

		1995		XTOTAL		1730		960		132		2822		218		11845		878				117

		1996		XTOTAL		3025		1094		137		4256		394		38758		2012				523

		1997		XTOTAL		1572		608		60		2240		208		7453		1112				644

		1998		XTOTAL		1386		1263		48		2697		415		43116		1268				687

		1999		XTOTAL		2876		1254		73		4203		386		37172		2136				1434





Cummins 0+ survival

		YEAR		REACH		0+popest		1+sthdy+1		%survival

		1991		Cummins		6467		3010		47

		1992		Cummins		8104		2946		36

		1993		Cummins		4646		2255		49

		1994		Cummins		7998		3689		46

		1995		Cummins		9383		5002		53

		1996		Cummins		8625		4798		56

		1997		Cummins		17927		7171		40

		1998		Cummins		11132		5472		49





Cummins CR 0+ Reach Data

		YEAR		REACH		HRPOOLS		RIF&RA		GLIDES		POP. EST.		95% C.I.		TOT. VAR

		1991		TOTAL		2720		2930		817		6467		1578		648389.500

		1992		TOTAL		3558		3952		594		8104		1529		608256.879

		1993		TOTAL		1785		2473		388		4646		1514		596691.619

		1994		TOTAL		3196		3316		1486		7998		1878		918530.560

		1995		TOTAL		3600		4813		970		9383		866		194998.719

		1996		TOTAL		3361		4520		744		8625		1303		442130.655

		1997		TOTAL		7400		8170		2357		17927		2434		1541618.900

		1998		TOTAL		3803		6674		655		11132		2570		1719567.120

		1999		TOTAL		4596		7329		1109		16717		3571		3319781.651





Tenmile 0+ survival

		YEAR		STREAM		0+ POP.EST.		1+STHD y+1		%survival

		1991		Tenmile		79958		16324		20

		1992		Tenmile		66226		18417		28

		1993		Tenmile		70664		12180		17

		1994		Tenmile		54865		12818		23

		1995		Tenmile		69391		19784		29

		1996		Tenmile		63193		13441		21

		1997		Tenmile		59710		12197		20

		1998		Tenmile		60903		16352		27





Tenmile 0+ Reach Data

		YEAR		STREAM		POOLS		RIF&RA		GLIDES		POP.EST.		95% CI

		1991		TOTAL		33315		33311		13332		79958		0

		1992		TOTAL		21850		31460		12916		66226		0

		1993		TOTAL		27725		33000		9939		70664		0

		1994		TOTAL		17802		28094		8969		54865		0

		1995		TOTAL		24163		35678		9550		69391		0

		1996		TOTAL		30862		27773		4558		63193		0

		1997		TOTAL		20710.0		32280.0		6720.0		59710.0		0

		1998		TOTAL		23605		31128		6170		60903		0





Tenmile STHD Reach Totals

				POOLS		RIFFLES		GLIDES		TOTAL

		Reach 1		22251		3519		895		26665

		Reach 2		38586		22008		6546		67140

		Reach 3		11798		9687		1305		22790

		Reach 4		2328		6111		551		8990

		South Fork		2081		5070		432		7583

		Wildcat		2193		2316		449		4958

		Total		79237		48711		10178		138126

		<4		72635		35214		8746		116595		0.1558794144

		>3		6602		13497		1432		21531





Sheet4

		YEAR		R1&2POOLS		R1&2RIF		R1&2GLIDE		R1&2TOT		R1&2PSNORK		STHDPOOLS		STHDRIF		STHDGLIDES		STHDTOT		Pool Snorkel		RESTPOOLS		RESTRIF		RESTGLIDE		RESTTOT		RESTSNORK		R3POOL		R3RIF		R3GLIDE		R3TOT		R3NSORK		R123POOL		R123RIF		R123GLIDE		R123TOT		R123SNORK		>3POOL		>3RIF		>3GLIDE		>3TOT		>3SNORK		>3pdens

		1991		8827		2309		571		11707		3642		10933		4607		1073		16613		4938.0593997054		2106		2298		502		4906		1297		1287.0		811.0		333.0		2431		819		10114.0		3120.0		904.0		14138.0		4460.7		819.0		1487.0		169.0		2475.0		477.3		0.1305

		1992		6326		3523		2701		12550		2610		7942		5393		2989		16324		4162.9519688108		1616		1870		288		3774		1553		924.0		854.0		102.0		1880		837		7250.0		4377.0		2803.0		14430.0		3446.7		692.0		1016.0		186.0		1894.0		716.3		0.148

		1993		8432		2469		1314		12215		7743		11501		5228		1688		18417		9880.6028652402		3069		2759		374		6202		2138		2071		1399		196		3666		1411		10503.0		3868.0		1510.0		15881.0		9153.6		998.0		1360.0		178.0		2536.0		727.0		0.0868

		1994		3976		3434		643		8053		2449		5289		5812		1079		12180		3368.2095756384		1313		2378		436		4127		919		924		1200		190		2314		630		4900.0		4634.0		833.0		10367.0		3079.4		389.0		1178.0		246.0		1813.0		288.9		0.1423

		1995		5484		2288		641		8413		4798		6860		5053		905		12818		5631.4435051092		1376		2765		264		4405		834		773		1380		143		2296		432		6257.0		3668.0		784.0		10709.0		5229.5		603.0		1385.0		121.0		2109.0		401.9		0.1129

		1996		10493		3349		180		14022		10080		13754		5591		439		19784		12175.0743951408		3261		2242		259		5762		2095		2377		829		157		3363		1656		12870.0		4178.0		337.0		17385.0		11736.2		884.0		1413.0		102.0		2399.0		438.9		0.1468

		1997		5507		2596		746		8849		2523		7288		5194		959		13441		3410.1493265171		1781		2598		213		4592		887		817		959		57		1833		423		6324.0		3555.0		803.0		10682.0		2945.6		964.0		1639.0		156.0		2759.0		464.6		0.1038

		1998		4912		2627		392		7931		3747		6380		5281		536		12197		4887.1358586204		1468		2654		144		4266		1140		905		940		107		1952		708		5817.0		3567.0		499.0		9883.0		4454.5		563.0		1714.0		37.0		2314.0		432.6		0.0734

		1999		6880		2932		253		10065		4024		9290		6552		510		16352		5541.7644085296		2410		3620		257		6287		1518		1720		1315		20		3055		957		8600.0		4247.0		273.0		13120.0		4981.3		690.0		2305.0		237.0		3232.0		560.5		0.1353

				SUMMARY OUTPUT

				Regression Statistics

				Multiple R		0.3248251221

				R Square		0.1055113599

				Adjusted R Square		-0.0222727315

				Standard Error		0.0275286313

				Observations		9

				ANOVA

						df		SS		MS		F		Significance F

				Regression		1		0.0006257368		0.0006257368		0.8257002789		0.3937274264

				Residual		7		0.0053047788		0.0007578255

				Total		8		0.0059305156

						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Intercept		0.0714787849		0.0541560571		1.3198668574		0.2284034758		-0.0565798495		0.1995374194		-0.0565798495		0.1995374194

				X Variable 1		0.0000031601		0.0000034777		0.9086805153		0.3937274264		-0.0000050633		0.0000113835		-0.0000050633		0.0000113835





Sheet1

		STREAM		YEAR		REACH1		REACH2		REACH3		REACH0		REACH4		WC		SF		WC&SF		>3PDENS		>2PDENS

		TENMILE		1992		0.0649		0.1711		0.091		0.1204		0.1363		0.0769		0.1783		0.1276		0.1305		0.120625		16324

		TENMILE		1993		0.049				0.0649		0.1548		0.1233		0.144		0.1767		0.1604		0.148		0.127225		18417

		TENMILE		1994		0.1043		0.1652		0.0856		0.0965		0.0861		0.051		0.1233		0.0872		0.0868		0.0865		12180

		TENMILE		1995		0.0802		0.0745		0.1498		0.1228		0.1785		0.1631		0.0852		0.1241		0.1422666667		0.14415		12818

		TENMILE		1996		0.0772		0.2517		0.1181		0.124		0.1469		0.1084		0.0836		0.096		0.1129666667		0.11425		19784

		TENMILE		1997		0.1345		0.0705		0.0685		0.1129		0.1411		0.1693		0.1301		0.1497		0.1468333333		0.12725		13491

		TENMILE		1998		0.0977		0.1565		0.1468		0.1249		0.0971		0.0557		0.1586		0.1072		0.1038		0.11455		12204

		TENMILE		1999		0.123		0.1171		0.0722		0.0948		0.0923		0.0792		0.0488		0.064		0.0734333333		0.073125		11258

		TENMILE		2000		0.123		0.1276		0.2237		0.1668		0.1928		0.085		0.128		0.1065		0.1352666667		0.157375		16179





DENSITY

		Group		STREAM		GEOLOGY		YEAR		REACH		PDSTHD		SORT		STREAM		GEOLOGY		REACH		FISH/SQM		STDDEV		SAMPLE SIZE (YEARS)		STDERROR		T-VAL		95%CI

		1		CUMMINS		IS		1991		1		0.075724692		1		CUMMINS REACH 1		BASALT		1		0.111		0.0365		7		0.0138		2.969		0.0410034399

		1		CUMMINS		IS		1992		1		0.0936011125		2		CUMMINS REACH 2		SANDSTONE		2		0.204		0.1672		5		0.0748		2.776		0.2076160756

		1		CUMMINS		IS		1994		1		0.0748528526		3		CUMMINS REACH 3		SANDSTONE		3		0.105		0.0790		5		0.0353		2.776		0.0980537534

		1		CUMMINS		IS		1995		1		0.1115922634		4		SOUTH FORK TENMILE		BASALT		0		0.127		0.0432		10		0.0136		2.262		0.0308737562

		1		CUMMINS		IS		1996		1		0.1075236497		5		TENMILE REACH 1		BASALT		1		0.088		0.0286		9		0.0095		2.306		0.0220203524

		1		CUMMINS		IS		1997		1		0.1365578055		6		TENMILE REACH 2		BASALT		2		0.142		0.0587		8		0.0208		2.365		0.0490892559

		1		CUMMINS		IS		1998		1		0.1780184154		7		TENMILE REACH 3		BASALT		3		0.113		0.0524		9		0.0175		2.306		0.04028699

		2		CUMMINS		IS		1994		2		0.046488729		8		TENMILE REACH 4		BASALT		4		0.133		0.0373		9		0.0124		2.306		0.0286944126

		2		CUMMINS		IS		1995		2		0.079805358		9		WILDCAT		BASALT		0		0.111		0.0491		10		0.0155		2.262		0.0351027106

		2		CUMMINS		IS		1996		2		0.2374453532		10		EFLOBSTER		SANDSTONE		0		0.047		0.0277		10		0.0088		2.262		0.0198311203

		2		CUMMINS		IS		1997		2		0.1885785788		11		UMLOBSTER		SANDSTONE		0		0.021		0.0174		9		0.0058		2.306		0.0133444698

		2		CUMMINS		IS		1998		2		0.469103235		12		East		SANDSTONE		0		0.041		0.0203		5		0.0091		2.776		0.0252146477

		3		CUMMINS		IS		1994		3		0.0173130194		13		Moon		BASALT		0		0.133		0.0679		5		0.0304		2.776		0.0842672097

		3		CUMMINS		IS		1995		3		0.0256410256

		3		CUMMINS		IS		1996		3		0.1836810626

		3		CUMMINS		IS		1997		3		0.1690687361

		3		CUMMINS		IS		1998		3		0.1309029678										Avg Dens		Sample Size		STDDEV		STDERR		TVAL		95%CI

		4		SOUTH FORK		IS		1991		0		0.1568572978				RS = RESISTANT ROCK - SEDIMENTARY						0.035		19		0.0263648596		0.0060		2.093		0.012659539

		4		SOUTH FORK		IS		1992		0		0.1783149579				RO = RESISTANT ROCK - OTHER						0.087		10		0.0674597145		0.0213		2.262		0.0482544199

		4		SOUTH FORK		IS		1993		0		0.1767131623				IS = INTERMEDIATE ROCKS - SEDIMENTARY						0.123		72		0.0649498284		0.0077		1.994		0.0152628949

		4		SOUTH FORK		IS		1994		0		0.1233291485

		4		SOUTH FORK		IS		1995		0		0.0852356321

		4		SOUTH FORK		IS		1996		0		0.0835537311

		4		SOUTH FORK		IS		1997		0		0.1300550101

		4		SOUTH FORK		IS		1998		0		0.1585876055

		4		SOUTH FORK		IS		1999		0		0.0487905443

		4		SOUTH FORK		IS		2000		0		0.1280314321

		5		TENMILE		IS		1992		1		0.0638148006

		5		TENMILE		IS		1993		1		0.0648863977

		5		TENMILE		IS		1994		1		0.0490137092

		5		TENMILE		IS		1995		1		0.104300208

		5		TENMILE		IS		1996		1		0.0802297457

		5		TENMILE		IS		1997		1		0.0771908288

		5		TENMILE		IS		1998		1		0.1345276263

		5		TENMILE		IS		1999		1		0.0976987308

		5		TENMILE		IS		2000		1		0.1230045438

		6		TENMILE		IS		1992		2		0.1711019698

		6		TENMILE		IS		1994		2		0.1651634623

		6		TENMILE		IS		1995		2		0.0744986559

		6		TENMILE		IS		1996		2		0.2517054403

		6		TENMILE		IS		1997		2		0.0704786949

		6		TENMILE		IS		1998		2		0.1565484857

		6		TENMILE		IS		1999		2		0.117122446

		6		TENMILE		IS		2000		2		0.1276444276

		7		TENMILE		IS		1992		3		0.0909821547

		7		TENMILE		IS		1993		3		0.0648863977

		7		TENMILE		IS		1994		3		0.0855893456

		7		TENMILE		IS		1995		3		0.1498362796

		7		TENMILE		IS		1996		3		0.1180960501

		7		TENMILE		IS		1997		3		0.0684622521

		7		TENMILE		IS		1998		3		0.1468174014

		7		TENMILE		IS		1999		3		0.072234335

		7		TENMILE		IS		2000		3		0.2236986313

		8		TENMILE		IS		1992		4		0.1362522714

		8		TENMILE		IS		1993		4		0.1233189985

		8		TENMILE		IS		1994		4		0.0861067089

		8		TENMILE		IS		1995		4		0.1784527906

		8		TENMILE		IS		1996		4		0.1468956848

		8		TENMILE		IS		1997		4		0.1410633802

		8		TENMILE		IS		1998		4		0.097059134

		8		TENMILE		IS		1999		4		0.0923076923

		8		TENMILE		IS		2000		4		0.1927845276

		9		WILDCAT		IS		1991		0		0.1814285399

		9		WILDCAT		IS		1992		0		0.0768928378

		9		WILDCAT		IS		1993		0		0.144017094

		9		WILDCAT		IS		1994		0		0.0509912268

		9		WILDCAT		IS		1995		0		0.1630636466

		9		WILDCAT		IS		1996		0		0.1083988453

		9		WILDCAT		IS		1997		0		0.1693212838

		9		WILDCAT		IS		1998		0		0.0557174078

		9		WILDCAT		IS		1999		0		0.0792401933

		9		WILDCAT		IS		2000		0		0.0849741879

		10		EFLOBSTER		RS		1988		0		0.0255474453

		10		EFLOBSTER		RS		1990		0		0.0145363183

		10		EFLOBSTER		RS		1991		0		0.0302723384

		10		EFLOBSTER		RS		1992		0		0.0366293897

		10		EFLOBSTER		RS		1993		0		0.0325598071

		10		EFLOBSTER		RS		1994		0		0.0809686265

		10		EFLOBSTER		RS		1995		0		0.0807443768

		10		EFLOBSTER		RS		1996		0		0.0340968246

		10		EFLOBSTER		RS		1997		0		0.0422385176

		10		EFLOBSTER		RS		1998		0		0.0952352776

		11		UMLOBSTER		RS		1988		0		0.0195781377

		11		UMLOBSTER		RS		1990		0		0.0384633988

		11		UMLOBSTER		RS		1991		0		0.0113288622

		11		UMLOBSTER		RS		1992		0		0.0122706313

		11		UMLOBSTER		RS		1993		0		0.0071544663

		11		UMLOBSTER		RS		1994		0		0.0111317683

		11		UMLOBSTER		RS		1995		0		0.001128745				0.0263648596

		11		UMLOBSTER		RS		1996		0		0.0501873312

		11		UMLOBSTER		RS		1998		0		0.0409924488

		12		East		RO		1988		0		0.0195943149

		12		East		RO		1990		0		0.0260416667				0.0674597145

		12		East		RO		1991		0		0.0717827859

		12		East		RO		1992		0		0.0443677714

		12		East		RO		1994		0		0.0440516873

		13		Moon		RO		1988		0		0.1403593978

		13		Moon		RO		1990		0		0.0835377487

		13		Moon		RO		1991		0		0.1603125421

		13		Moon		RO		1992		0		0.0523718124

		13		Moon		RO		1994		0		0.2261811333

										average		0.102840123

						Black symbols are for intermediate rock - sedimentary

						Red symbols are for resistant rock - sedimentary (classic sandstone)

						Blue symbols are for resistant rock - other





DENSITY

		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0

		0						0		0		0		0		0		0		0		0

		0						0		0		0		0		0		0		0		0

								0		0		0		0		0		0		0		0

								0		0				0		0		0		0		0

								0										0		0
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PROPORTION

		YEAR		R1		R2		r1&2		R3		R4		sf		wc		>2		TOTAL		%>2		>2np		%>2np		<3np		%<3np

		1991		3789		7918		11707		2431		939		974		562		4906		16613		29.5		2106		42.9		8827		75.4

		1992		1463		11087		12550		1880		424		1020		450		3774		16324		23.1		1616		42.8		6326		50.4

		1993		2636		9579		12215		3666		1097		723		716		6202		18417		33.7		3069		49.5		8432		69.0

		1994		1699		6354		8053		2314		903		619		291		4127		12180		33.9		1313		31.8		3976		49.4

		1995		2884		5529		8413		2296		880		704		525		4405		12818		34.4		1376		31.2		5484		65.2

		1996		6252		7770		14022		3363		941		897		561		5762		19784		29.1		3261		56.6		10493		74.8

		1997		2800		6049		8849		1833		1336		826		597		4592		13441		34.2		1781		38.8		5507		62.2

		1998		1963		5968		7931		1952		785		980		549		4266		12197		35.0		1468		34.4		4912		61.9

		1999		3179		6886		10065		3055		1685		840		707		6287		16352		38.4		2410		38.3		6880		68.4

																						32.4				40.7				64.1





PROPORTION
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Tenmile STHD Reach Data
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East Creek STHD

		YEAR		STREAM		STHDPOOLS		STHDRIF		STHDGLIDES		STHDTOT		HR95%CI		VARIANCE		Rhat		Pool Snorkel		120smoltsy+1

		1991		TOTAL		10933		4607		1073		16613		1791		802337.4				4938		6312.0

		1992		TOTAL		7942		5393		2989		16324		2476		1532536.1				4163		7817.0

		1993		TOTAL		11501		5228		1688		18417		1263		398750				9881		5420

		1994		TOTAL		5289		5812		1079		12180		2710		1835377				3368		2342

		1995		TOTAL		6860		5053		905		12818		618		95418				5631		4652

		1996		TOTAL		13754		5591		439		19784		1422		505362				12175		7334

		1997		TOTAL		7288		5194		959		13441		1635		668129				3410		11869

		1998		TOTAL		6380		5281		536		12197		1735		752812				4887		7315

		1999		TOTAL		9290		6552		510		16352		1660		689205				5542		13627

		1991				0		0		0		0		0		0		0		0

		1992				0		0		0		0		0		0		0		0

		1993				0		0		0		0		0		0		0		0

		1994				0		0		0		0		0		0		0		0

		1995				0		0		0		0		0		0		0		0

		1996				0		0		0		0		0		0		0		0

		1997				0		0		0		0		0		0		0		0

		1998				0		0		0		0		0		0		0		0

		1999				0		0		0		0		0		0		0		0

						1287.0		245.0		231.0		343.0		16613		2106.0		12.677

						924.0		150.0		292.0		250.0		16324		1616.0		9.900

						2071		362		189		447		18417		3069.0		16.664

						924		190		135		64		12180		1313.0		10.780

						773		120		250		233		12818		1376.0		10.735

						2377		287		330		267		19784		3261.0		16.483

						817		478		258		228		13441		1781.0		13.251

						905		193		203		167		12197		1468.0		12.036

						1720		303		193		194		16352		2410.0		14.738





Moon Creek STHD

		YEAR		HR Pools		Den. Pools		Den. Glide		Den. Riffle		HRP;DGR		RHAT		Snorkpools

		1988		403		142		49		478		930		1.29		312

		1989		205		-1		245		680		1130		1.7828571429		115

		1990		552		540		68		247		867		1.32		418

		1991		871		1462		68		208		1147		1.37		636

		1992		755		913		122		489		1366		1.85		408

		1993		1581		1718		238		431		2250		4.15		381

		1994		433		825		129		359		921		1.6		271

		1996		929		1223		2		663		1594		0.9		1032



Average of all years



Upper Lobster STHD

		YEAR		HR Pools		Den. Pools		Den. Glide		Den. Riffle		HRP;DGR		RHAT		snorkpools

		1988		385		867		134		286		805		0.84		458

		1989		287		-1		79		343		709		1.345		213

		1990		885		613		116		226		1227		1.39		637

		1991		523		1190		64		239		826		1.21		432

		1992		252		382		86		201		539		0.91		277

		1993		1238		1073		160		390		1788		1.72		720

		1994		598		1441		128		612		1338		2		299

		1996		454		935		13		459		926		0.825		550



Average of all Years



East Fork Lobster STHD

		YEAR		HR Pools		Den. Pools		Den. Glide		Den. Riffle		HRP;DGR		RHAT		snorkpools		smoltsyr+1

		1988		224		168		30		183		437		4		56		0

		1989		107		-1		31		110		248		1.855634675		58		14

		1990		437		325		69		372		878		0.7043103621		620		36

		1991		172		181		21		42		235		0.83		207		284

		1992		184		198		17		15		216		0.88		209		209

		1993		93		120		23		32		148		0.29		321		101

		1994		82		152		24		44		150		4.5		18		10

		1995		62		14		4		46		112		0.5		124		2

		1996		832		576		46		159		1037		2.45		340		6

		1998		559		380		154		196		909		1.421052632		393		147

		1999		576		322		17		213		806		1.235294118		466		494

		2000		841		1103		82		377		1300		2.833		297



Average of all years



Cummins Cut Reach Data

		YEAR		HR Pools		Den. Pools		Den. Glide		Den. Riffle		HRP;DGR		RHAT		poolsnork		smoltsyr+1

		1988		490		224		16		24		530		3		163		1

		1989		666		0		33		93		792		2.69875		247		32

		1990		102		93		89		282		473		0.3870967742		264		45

		1991		238		227		39		266		543		0.98		243		49

		1992		252		252		51		60		363		1.88		134		117

		1993		475		271		20		177		672		1.4		339		26

		1994		333		468		40		95		468		3.38		99		21

		1995		469		319		79		255		803		3.06		153		3

		1996		210		131		42		160		412		4.8		44		14

		1997		133		235		0		0		133		1.416666667		94		455

		1998		392		203		50		312		754		2.4375		161		169

		1999		305		181		42		231		578		2.833333333		108		714

		2000		467		586		33		300		800		2.375		197



solazzim:
based on COPE habitat survey

average of all years



Cummins STHD Reach Data

		YEAR		REACH		POOLS		RIF&RA		GLIDES		POP. EST.		95% C.I.		TOT. VAR		RHAT		SNORKPOOLS		SMOLT160Y+1

		1991		1		272		68		30		370		229		1423.600		0.909		299.2299229923

		1991		2 and 3		439		267		101		807		626		31336.900		0.909		482.9482948295

		1991		TOTAL		711		335		131		1177		362		32760.500		0.909		782.1782178218		36

		1992		1		364		11		15		390		556		840.389		1.856		196.1206896552

		1992		2 and 3		893		259		49		1201		798		20225.555		1.856		481.1422413793

		1992		TOTAL		1257		270		64		1591		290		21065.944		1.856		677.2629310345		35

		1993		1		299		24		0		323		411.397		411.397		1.152		259.5486111111

		1993		2 and 3		600		298		53		951		749		82983.867		1.152		520.8333333333

		1993		TOTAL		899		322		53		1274		578		83395.264		1.152		780.3819444444		64

		1994		1		532		22		26		580		286		1038.447		2.034		261.5535889872

		1994		2		261		158		58		477		320		8840.210		2.034		128.3185840708

		1994		3		166		52		6		224		421		9564.679		2.034		81.6125860374

		1994		TOTAL		959		232		90		1281		279		19443.336		2.034		471.4847590954		30

		1995		1		362		132		8		502		287		6083.977		1.938		186.790505676

		1995		2		436		252		40		728		485		34785.865		1.938		224.9742002064

		1995		3		153		103		16		272		213		4400.291		1.938		78.9473684211

		1995		TOTAL		951		487		64		1502		426		45270.133		1.938		490.7120743034		88

		1996		1		445		73		4		522		214		968.890		1.319		337.3768006065

		1996		2		490		183		101		774		269		6569.330		1.319		371.493555724

		1996		3		165		72		12		249		108		326.224		1.319		125.0947687642

		1996		TOTAL		1100		328		117		1545		177		7864.443		1.319		833.9651250948		127

		1997		1		779		66		41		886		611		2762.010		1.778		438.1327334083

		1997		2		666		492		64		1222		699		29004.690		1.778		374.5781777278

		1997		3		112		173		24		309		224		3269.523		1.778		62.9921259843

		1997		TOTAL		1557		731		129		2417		374		35036.223		1.778		875.7030371204		94

		1998		1		825		106		24		955		427		6520.207		1.5245901639		541.1290322581

		1998		2		901		401		106		1408		627		33824.000		1.5245901639		590.9784946237

		1998		3		79		76		6		161		144		332.327		1.5245901639		51.8172043011

		1998		TOTAL		1805		583		136		2524		403		40676.534		1.5245901639		1183.9247311828		162

		1999		1		953		35		8		996		464		1815.3027003204		1.9333333333		492.9310344828

		1999		2		933		414		41		1388		501		25361.9181896968		1.9333333333		482.5862068966

		1999		3		196		114		8		318		229		3943.3677750727		1.9333333333		101.3793103448

		1999		TOTAL		2082		563		57		2702		353		31121		1.9333333333		1076.8965517241		160





		YEAR		REACH		POOLS		RIF&RA		GLIDES		POP. EST.		95% C.I.		TOT. VAR		RHAT		Pool Snorkel		SMOLT120Y+1

		1991		TOTAL		1287		726		293		2306		649		109573.000		0.971		1325		786.0

		1992		TOTAL		2222		592		196		3010		554		79807.526		1.931		1151		1424.0

		1993		TOTAL		1834		965		147		2946		945		232617.897		0.997		1840		1623.0

		1994		TOTAL		1488		582		185		2255		423		46508.722		1.238		1202		1167

		1995		TOTAL		2344		1082		263		3689		606		95447.432		1.097		2137		2303.0

		1996		TOTAL		3466		1126		410		5002		474		58548.814		1.172		2957		2790.0

		1997		TOTAL		3126		1367		305		4798		702		128400.014		1.2		2605		1816.0

		1998		TOTAL		4410		2405		356		7171		1016		268822.023		1.525		2892		2311.0

		1999		TOTAL		3523		1685		264		5472		600		90040		1.587		2220		3206.0
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