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ABSTRACT 

Biological assessment of benthic macroinvertebrate communities was completed at forested 
stream reference sites in three ecoregions of Washington State: Puget Lowlands, Columbia 
Basin, and Cascades. Characteristic chemical and biological patterns were explored through 
reference sites within each ecoregion. Physical characteristics of the reference sites within an 
ecoregion were reflective of mid-order stream types and conformed, as closely as possible, to 
the predefined site selection criteria. 

Habitat and biological conditions in each ecoregion were determined by using a modified version 
of the Environmental Protection Agency's Rapid Bioassessment Protocols (RBP). Habitat 
condition determined through the qualitative RBP scoring system indicated specific seasons that 
habitat availability to benthic macroinvertebrate communities was reduced due to changing 
wetted stream bottom surface areas. Each region had characteristic natural disturbances that 
determined timing of habitat instability. 

Benthic macroinvertebrate communities and surface water conditions were examined for 
uniqueness by ecoregions and change by calendar seasons. The benthic macroinvertebrate 
information was initially examined by detrended correspondence analysis (DCA), and best 
distinctions among ecoregions occurred during the fall, spring, and summer seasons. Two-way 
indicator species analysis (TWINSP AN) produced lists of genera that were considered unique 
to each ecoregion. The functional attributes of these "unique assemblages" were used to relate 
water quality and physical habitat influences that were thought to shape community patterns. 
Seasonal taxonomic lists were also constructed for each ecoregion that included 
macroinvertebrates assumed to appear in streams similar to those used in this project. 

Seven RBP biometrics were used to define ecoregion macroinvertebrate conditions. Each of the 
biometrics was examined individually during each calendar season. Three of the metrics 
commonly used by benthologists were problematic. The "shreddersltotal abundance of sample 
organisms" ratio had consistently low values in each ecoregion during the fall and winter. The 
"EPT/Chironomidae abundance" ratio was not useful for Cascades ecoregion reference streams 
because of highly variable results. The "scrapers/collector-fllterer abundance" ratio was least 
useful during winter 1991 in this ecoregion, also. 

Surface water information was examined through use of principal components analysis to defme 
parameter relationships among the three ecoregions. Many of the parameters measured in this 
project revealed close associations between the Columbia Basin and Puget Lowland reference 
sites. The Cascade streams maintained distinct surface water conditions from the other two 
regions, probably due to increased streamflows and higher gradients. Biological, chemical, and 
physical instream information surveyed in this project contrasted the mountain ecoregion streams 
with the valley/plains ecoregion streams. 
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INTRODUCTION 

Biological Assessment 

The past decade has been a prolific period for the introduction of environmental evaluation 
techniques. These methods are intended to give regulatory agencies a better understanding of 
the continued impact human society places on natural resources.. The United States 
Environmental Protection Agency (EPA) has produced mOnitoring program guidance documents 
for the evaluation of water resources that are both understandable and have widespread 
distribution (plafkin el a1., 1989). As a result, state agencies responsible for water resource 
surveys use this guidance to efficiently initiate integrated monitoring programs including 
chemical, physical, and biological components of aquatic systems. Development of 
environmental assessment methodology usually serves as a major obstacle for state regulatory 
agencies in implementing efficient monitoring programs. 

Biological assessment, or bioassessment, can be applied at one or- more levels within an 
ecosystem. For instance, monitoring for environmental effects may take place at the 
microorganism level, where algae and protozoa may be of primary interest (Cairns el aZ., 1972; 
Cairns and Pratt, 1986; Cairns et aZ., 1986). More commonly, bioassessment focuses on benthic 
macroinvertebrates, which are comprised mostly of aquatic insects. Current protocol in analysis 
of benthic communities examines both the structural and functional attributes (Klemm et aZ., 
1990). The structural features of a benthic community are abundance-based and so deal with 
the relative abundance of organisms present at a particular site. Functional attributes of a 
community are defined by the "feeding" mechanisms exhibited by the various taxa (Cummins, 
1973; Cummins, 1974; Cummins and KIug, 1979). The same community analysis strategies are 
also applied to fish assemblages (Karr et a1., 1986; Miller et a1., 1988). These biological 
analyses help integrate monitoring information and aid state and federal agencies in designing 
their programs. 

Integration of Monitoring Strategies 

Physical and chemical water quality parameters are commonly used as surrogate criteria for 
beneficial uses of fresh and marine waters. Beneficial uses include water supply, recreation, and 
support of aquatic life. However, physical and chemical analyses should be integrated with 
direct biological assessment of stream communities for more complete resource evaluation. The 
integration of biological information with other analyses enhances water resource evaluation by: 
1) validating water quality conditions indicated by physical and chemical analyses and criteria; 
2) determining expected biological conditions in an aquatic environment; and 3) detecting the 
presence of intermittent toxic discharges or other limiting factors that may not be identified by 
periodic water quality monitoring. Incorporation of biological assessment into surface water 
evaluations further supports the water resource decision-making process by better estimating 
attainment of designated uses (Ohio EPA, 1990). 
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Existing State Programs 

A number of states have developed and implemented integrated water quality and biological 
assessment programs. An impetus in developing an integrated monitoring strategy.has resulted 
from the EPA's expectation that all states implement both narrative and numeric biocriteria 
within the next decade. 

The Ohio EPA has pioneered a methodology for establishing effective biocriteria. Biosurveys 
have been conducted at more than 3,000 sites in Ohio since the late 1970's (Ohio EPA, 1990). 
These surveys include chemical and physical water quality measurements, fish and benthic 
macroinvertebrate collections, and physical habitat assessment. Ohio EPA has also implemented 
numerical biological criteria for both fish and macroinvertebrate assemblages for each of its five 
ecoregions. 

The Maine Department of Environmental Protection has instituted a biological assessment 
program to support the aquatic life standards outlined in their Water Quality Classification Law 
(Courtemanch el aZ., 1989; Davies, 1987). The Maine sampling strategy has focused on benthic 
macroinvertebrate communities upstream and downstream of significant dischargers. Impacted 
stream reaches were sampled in order to define the most degraded biological conditions. The 
integrated biological information was then used to implement and evaluate Maine's water quality 
management policy. 

The North Carolina Division of Environmental Management has used a standardized qualitative 
benthic macroinvertebrate sampling approach for wadeable streams (Lenat, 1983). They have 
used a variety of biological metrics to determine the condition of water resources. Narrative 
biocriteria were developed for three ecoregions using total taxa richness and EPT taxa richness 
(EPT = Ephemeroptera, Plecoptera, Trichoptera). Good correlation between these biometrics and 
the Water Quality Index (wQI) on individual streams demonstrated that biological assessment 
was a useful indicator of changes in surface water conditions. 

The Arkansas Department of Pollution Control and Ecology has used a modified version of the 
EPA Rapid Bioassessment Protocols for the past few years (Kathman and Brinkhurst, 1991; 
Shackleford, 1988). Their primary emphasis has been placed on streams possessing high 
resource value and reaches with the potential for water quality problems. Much information has 
been gathered from permitted point source dischargers where an upstream/downstream sampling 
strategy was implemented. Narrative biological criteria have been proposed for the six . . 

ecoregions of Arkansas. 

Review of Federal Agency Guidance 

The concept of biological assessment has also been embraced by federal agencies, which 
acknowledge its sensitivity in evaluating nonpoint source impacts on water resources. The 
United States Forest Service Intermountain Region developed a macroinvertebrate Biotic 
Condition Index (BCn as a component of their General Aquatic Wildlife System. The BCI 
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correlates taxon presence with a limited number of chemical and physical parameters (Winget 
and Mangum, 1979). 

The United States Fish and Wildlife Service (USFWS) produced a guide for resource managers 
to evaluate water quality impacts through indicator aquatic organisms (Krueger er aI., 1988). 
The concept of an indicator organism encounters logical problems when applied within an 
ecological framework. The document does not discuss methodology for collection of 
macroinvertebrates, but does examine biometrics .associated with analysis of each biological 
group (bacteria, algae, protozoans, macroinvertebrates, fish). 

A Water Quality Indicators Guide has been compiled by the United States Department of 
Agriculture for use by Soil Conservation Service field personnel, particularly district 
conservationists (Terrell and Perfetti, 1989). The guidance relies on qualitative observations that 
are more effectively applied with increased evaluator experience. The qualitative evaluation is 
integrated with an existing water quality monitoring program. Biological groups used for this 
evaluation scheme include benthic macroinvertebrates, fish, algae, and aquatic plants. 

The United States Environmental Protection Agency has developed a plan to monitor the status 
and trends of ecological conditions through the Environmental Monitoring and Assessment 
Program (EMAP) (Hunsaker and Carpenter, 1990). This federal program is aimed at 
confirming the maintenance and improvement of the nation's ecological resources. A similar 
plan implemented by the United States Geological Survey is the National Water Quality 
Assessment Program (NAWQA). The objectives for NAWQA projects are to provide consistent 
descriptions of the nation's water resources, define long-term water quality trends, and to 
determine major factors that affect water quality conditions and trends (Hirsch et al., 1988). 

Regional Stream Biological Assessment Approach 

A number of monitoring methods have been developed to help identify attainable biological 
conditions in streams. Prior approaches have included sampling strategies confmed by watershed 
boundaries or upstream/downstream and before/after study designs. Intensive investigations of 
biological impact are well suited for a site-specific monitoring approach, but information gained 
by this work is generally not applicable to other areas. A regional approach to biological 
assessment allows one to more broadly defme community reference conditions. Regional 
biological assessment has applicability to: identification of natural ecological trends; provision 
of a reference condition for comparison to impacted sites; detection of obscured nonpoint source 
pollution impact; and development of reasonable chemical and biological standards (Omernik and 
Griffith, 1991). 

Regional monitoring for the purpose of managing environmental resources is potentially an 
effective approach. Developing regional expectations for physical, chemical, and biological 
attributes is both time- and cost-efficient for the resources expended. The effectiveness of such 
a program relies on the ability to locate reference sites that are representative of the water 
resource being evaluated (Hughes et al., 1986). A collection of reference sites within a region 
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defines a range of physical, chemical, and biological characteristics to which streams suspected 
of being disturbed may be compared (Hughes and Larsen, 1988). The reference condition is not 
reflective of the ecological potential of all streams within a region. Unique conditions may 
occur on a site-specific basis, such as natural springs that sustain stream discharge, barriers to 
migration, and proximity to large waterbodies. 

Regional management of water resources for the protection of beneficial uses has been 
approached by defining the inherent natural variability of environmental parameters. Biological 
assessment in Ohio streams has included analysis of fish assemblages as well as the benthic 
macroinvertebrate assemblages (Karr, 1981; Larsen et al., 1986; Whittier et al., 1987). Data 
sets that were partitioned using regional geographic characterization, defined macroinvertebrate 
assemblage patterns. Assemblage descriptors such as number of taxa or species diversity showed 
unique distribution measures on a regional basis. The same regional patterns existed for surface 
water quality parameters (Larsen et al., 1988). Analytical methods such as multivariate analysis 
and biotic index scores have been applied in identifying distinct regional conditions. Ordination 
of fish, benthic macroinvertebrate, and periphyton assemblages have been used to define spatial 
patterns in Oregon stream ecosystems (Hughes et al., 1987; Whittier et al., 1988). Other 
examples of regional biological, chemical, and physical survey approaches include those from 
Arkansas, Minnesota, Wisconsin, and Nebraska (Rohm et aI., 1987; Heiskary, 1989; Lyons, 
1989; Bazata, 1991). 

Regions that may be used in defining water resource conditions should exhibit continuities in a 
number of physical, chemical, and biological attributes. Ideally, intra-regional variation should 
be less than inter-regional variation to permit effective delineation of spatial management units. 
Gallant et al. (1989) describe how regional delineation is used in determining physical, chemical, 
and biological similarities. The most effective regional strategy employed to date has been the 
ecOlogical region or "ecoregion" delineation (Omemik, 1987). Omemik's ecoregions are 
defined by mappable quantitative characteristics including: land surface form, soil type, land use, 
and potential natural vegetation. These four characters have been used to define a national 
ecoregional map at a scale of 1:7,500,000 as well as a northwest regional map at a scale of 
1:2,500,000 (Omemik and Gallant, 1986). 

Objectives of the Ecoregion Bioassessment Pilot Project 

An ecoregion bioassessment project was initiated in Washington to evaluate the usefulness of a 
monitoring protocol to detect water resource impacts due to forest practices. The 
TimberlFishlWildlife Program (TIFIW) funded Phase I of the project, which concentrated on 
defining a reference condition for three ecoregions in the state: Puget Lowlands, Cascades, and 
Columbia Basin. The planned second phase of this project will address streams that experience 
a gradient of forest practice impacts. Specific objectives for this pilot project included: 
1) provision of complete data sets for surface water quality, benthic macroinvertebrates, and 
habitat in each ecoregion; 2) defmition of reference conditions for water quality, 
macroinvertebrates,and habitat on a seasonal basis; and 3) description of a sampling and data 
analysis protocol for defming ecoregion reference conditions. 
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MATERIALS AND METHODS 

Site Selection Criteria 

Reference site selection in each ecoregion was based on historical physical habitat information 
and professional judgement of regional biologists. Existing physical habitat information was 
obtained from ongoing stream surveys of the United States Forest Service (USFS, 1990); United 
States Geological Survey (USGS, 1991), and the Timber/Fish/Wildlife Ambient Monitoring 
Program (T/F/W-AMP) (Cupp, 1989; Ralph, 1990; Ralph et al., 1991). Regional biologists 
representing the United States Forest Service, Washington State Department of Wildlife, and 
Washington State Department of Fisheries were surveyed for suggestions of reference stream 
locations within their respective management jurisdictions. 

Candidate and Final Site Selection 

A list of "candidate" reference sites was compiled using existing quantified habitat information 
in addition to informed suggestions of the regional biologists surveyed. The criteria used for 
identifying potential candidate sites were: 

1. availability of current or historical habitat information to expedite the screening process; 

2. the drainage was mostly contained within a single ecoregion; 

3. reference site condition was as completely undisturbed by typical regional land use activities; 

4. potential site locations were situated on mid-order streams where forest practice activities 
elicit some of the greatest impacts (an exception to this rule were Puget Lowland streams); 
and 

5. year-round accessibility. 

Final reference site selection in each of the ecoregions focused on more detailed aspects of 
candidate streams, including elevation, gradient, substrate size, discharge, and broad spatial site 
locations within an ecoregion. Our ultimate goal was to select habitat conditions that were most 
representative of each ecoregion. Reference site locations in this project are displayed in 
Figure 1. A total of six stream reaches were identified in each of three ecoregions. The six 
sites were used as replicates to define baseline ecological reference conditions. On-site surveys 
were completed for final identification of reference stations before monitoring began. 

Habitat Structure Survey 

Reference stream reaches were 100 meters in length. Reference site location considered physical 
habitat characteristics that typified streams within each ecoregion. The reference stream reaches 
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• Puget Lowland 

• Columbia Basin 

.A Cascades 

Figure 1. Location and identification of sites surveyed in the Ecoregion Bioassessment Pilot 
Project. 
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within each ecoregion were typified by a heterogeneous set of habitat characters. These physical 
habitat characters were reflective of natural stream conditions expected in the ecoregion. 

The qualitative habitat evaluation used in this project was that described in the Rapid 
Bioassessment Protocols (plafkin et al., 1989). The habitat survey was comprised of three major 
components: primary parameters (substrate and instream cover), secondary parameters (channel 
morphology), and tertiary parameters (riparian and bank structure). Nine habitat parameters 
were scored on a numerical scale based on poor, fair, good, and excellent categories. A 
qualitative habitat assessment is limited to detecting substantial alterations from expected 
conditions. 

The habitat survey form used by the evaluator was duplicated from the Rapid Bioassessment 
Protocols Document (plafkin et al., 1989) and is provided in Appendix A. Two evaluators 
participated in habitat assessment at each stream reach. Habitat assessment was completed from 
November 1990 to August 1991. Future use of qualitative habitat assessment will be guided by 
a scoring form reflective of Pacific Northwest stream conditions (Hayslip and Montgomery, 
1992). 

Habitat Analysis 

Habitat information for this pilot project was summarized using notched box plots. The purpose 
for examining habitat score distributions was to provide a measure of habitat score expectations 
for each ecoregion. Notched box plots were used to display habitat score information on an 
ecoregion-by-season basis (SYSTAT, 1990). Habitat scores were then partitioned into primary, 
secondary, and tertiary components for further analysis of habitat-limiting regional features. 

Benthic Macroinvertebrate Monitoring 

Benthic macroinvertebrates were collected during four consecutive seasons from fall 1990 to 
summer 1991. Sampling was completed at the midpoint of each season (i.e. fall=November 
1990, winter = February 1991, spring=May 1991, summer = August 1991). Seasonal reference 
sampling for invertebrates was essential in accounting for life cycle stage progression, 
identifying the influence of natural seasonal disturbance frequencies, and for direct comparison 
to other project samples collected during the same season. Months included within each season 
were as follows: fall (October-December), winter (January-March), spring (April-June), and 
summer (July-September). 

Field Sampling Equipment 

Macroinvertebrate sampling methodology was adopted from the U.S. EPA's Rapid 
Bioassessment Protocols (plafkin et al., 1989). A 1 square meter kick net was used. The kick 
net was constructed of nylon screen mesh with 500 micron openings. Two one-inch wooden 
dowels were attached at opposite sides of the net with plastictie-downs strung through grommets 
spaced at eight inch intervals along each side. A weighted cord was placed along the bottom 
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edge of the kick net to prevent organisms from passing under the net. An important aspect 
regarding net mesh size of the sampling apparatus is that it is a major determinant of collection 
abundances (Storey et al., 1991; Minshall, pers. comm., 1992). 

Site Sampling Methodology 

Duplicate invertebrate samples were collected from each reference stream reach. Two transects 
were randomly located within each 100-meter reference reach. Two random numbers were 
generated with a hand-held calculator (Hewlett-Packard HP-32S). Each transect within the reach 
was then sampled by compositing material collected within the square meter kick net from the 
closest riffle and closest run either upstream or downstream of the transect location. A "riffle" 
was identified by broken surface water and a "run" was identified by unbroken continuously 
moving surface water. Thus the total area sampled at each transect from a stream reference site 
was 2 square meters. Composite samples were first collected from downstream portions of a 
reach, working in an upstream direction. Streams that are not dominated by riffles will present 
greater difficulty when locating the sampler under this project's guidelines. It is suggested for 
future studies that the investigator examine stream characteristics of a region and consider a 
multihabitat sampling approach. Duplicate samples were collected in order to eliminate 
investigator bias through stream sampler placement, and also to maximize the likelihood of 
collecting the greatest variety of taxa. 

Sub-Sampling Methodology 

Each 2 square meter benthos sample was emptied into a 24cm x 36cm sub-sampling tray gridded 
with 6cm x 6cm squares. The benthic material was then evenly spread over the bottom and 
benthic macroinvertebrates were sub-sampled by randomly selecting grid squares. All 
invertebrates were removed from one square at a time until at least one hundred organisms were 
collected. A minimum of two squares in the sub-sampling tray were picked using a lighted 
hand-held magnifying glass (magnification = 5X). Organisms were placed into 250 mL Nalgene" 
jars with screw top lids. Field preservative was 10% formalin diluted from a stock solution of 
37% formaldehyde. When field conditions were unsuitable for sub-sampling (i.e., heavy rain, 
snow, high winds), kick net samples were placed in double Ziploc" freezer bags. Formalin 
preservative was added to the inner freezer bag containing the sample and a label with site, 
collection date, transect number, and preservative was placed in the dry space between the first 
and second freezer bag. These benthic collections were sub-sampled at a later date in the 
laboratory using the same procedure. The formalin preservative was replaced with 70% ethanol 
for subsequent laboratory sorting and identification. Attention was given to the Chironomidae 
(midges) and Elmidae (riffle beetles) when picking insects in the laboratory. Taxa representing 
these families tend to be easier to find in live samples. 

LaboratOlyEquipment and Sample Processing 

Sorting and identification of the benthic macroinvertebrate samples were completed in the 
laboratory with a Unitron" Dissecting Stereoscope (magnification range: 7X-45X). Taxa were 
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identified to genus and sometimes species, where reasonably possible. An exception to generic 
taxonomic identification were the Chironomidae, Simuliidae, Lumbriculidae, Naididae, families 
of Coleoptera, Planariidae, and Hydracarina. The primary taxonomic keys used were Merritt 
and Cummins (1984), Pennak (1978), and Wiggins (1977). Additional taxonomic keys that were 
found useful in this project are listed in Appendix B. A comprehensive literature review for 
aquatic macroinvertebrate taxonomic keys can be found in Clark (1991). 

Benthic Macroinvertebrate Data Analysis 

Ordination: Detrended Correspondence Analysis and TWINSPAN 

The benthic rnacroinvertebrate data set was analyzed using exploratory statistical techniques. 
Detrended Correspondence Analysis (DCA) and TWINSPAN (Two Way Indicator Species 
Analysis) were used for data sets comprised of counts of individuals (Hill, 1979a; Hill, 1979b; 
James and McCulloch, 1990). DCA and TWINS PAN analyses (Hill, 1979) are components of 
the Cornell Ecology Programs (CEP) (Mohler, 1987). A 10g\O(x+ 1) .transformation was used 
because of the difference in magnitude between some taxa abundances (Zar, 1984). Otherwise, 
the ordination analyses used with the macroinvertebrate datasets would have weighted the more 
abundant taxa in favor of the rarer taxa (Gauch, 1982). 

Ecoregion . differentiation by season was examined from DCA results. The pUIpOse was to 
determine uniqueness of community assemblages within the three ecoregions examined and to 
identify optimal biological sampling seasons for each ecoregion. TWINSPAN was used to 
determine site associations within each season and to identify distinct taxa associations. These 
taxa associations were further examined for relationships to other ecosystem components such 
as habitat and surface water characteristics. Consistent associations between taxa and 
environmental variables helped defme "indicator assemblages". 

Rapid Bioassessment Protocol Analysis 

Rapid Bioassessment Protocol (RBP) metrics were calculated based on macroinvertebrate datasets 
identified to both the familial and generic taxonomic levels (plafkin et aI., 1989). The pUIpOse 
for comparison of metric information derived from family level and generic level identification 
was to evaluate the most time-efficient and cost-effective approach in applying the RBP's. A 
list of the biological metrics evaluated in this project is provided in Appendix C. 

The distribution of values for each metric was described by notched box plots produced with the 
SYGRAPHIB software statistical package (SYSTAT, 1990). The pUIpOse for the "notched" 
boxplot was to detect significantly different median metric conditions at the 95 % confidence 
level within particular sampling seasons. 
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Surface Water Monitoring 

Physical and chemical surface water parameters were also characterized monthly in each 
ecoregion between November 1990 and August 1991. Water samples were collected at the 

. downstream boundary of the 100 meter reference reach prior to collecting the macroinvertebrate 
samples. Table 1 describes the surface water parameters measured and methods of analysis. 
Water samples collected each day were shipped within 24 hours to Ecology's Manchester 
Environmental Laboratory. 

Ecoregional Surface Water Patterns 

Physical and chemical variables from surface water analysis were analyzed using Principal 
Components Analysis (PCA). PCA uses multiple variable data sets in constructing a multiple 
axis cloud of data points. The number of axes corresponds to the number of variables. The first 
component is a line through the cloud of points that represents the longest distance. PCA 1 
now represents variance among the water quality variables and defines-variable groups that may 
be associated with regional conditions. All variable observations are located somewhere along 
this line and explain contribution of each variable to total variance. The parameters used in this 
ordination analysis were not measured on the same scale (unit and magnitude differences) and 
thus were analyzed by using the correlation matrix (James and McCulloch, 1990). Interpretation 
of surface water parameter associations through ordination are made on the assumption that 
natural linear or near-linear relationships exist among some variables (Ludwig and Reynolds, 
1988). Principal components analysis is useful when the objectives are in data reduction and 
interpretation (Johnson and Wichern, 1988). 

Quality Control/Quality Assurance Procedures 

Habitat Assessment 

Qualitative habitat scoring was replicated by two evaluators at each reference station on a 
seasonal basis. Individual differences in the cumulative habitat scores were presumed to result 
from evaluator unfamiliarity with regional physical characteristics, evaluator experience, and 
individual habitat metrics that are not amenable to qualitative evaluation. Scores were compared 
between investigators and justifications for scoring decisions were discussed in order to make' 
the scoring exercise consistent between evaluators. 

Benthic Macroinvertebrate Assessment 

Duplicate macroinvertebrate samples were collected from similar combinations of habitat types 
(riffle and run) at each reference station. The location of multiple reference stations within each 
ecoregion satisfied statistical requirements for sample independence, which' was necessary to . 
address the multivariate normal assumption associated with ordination analysis (Johnson and 
Wichern, 1988). Lack of independent sampling with adequate reference station replication may 
result in weak inferences of an ecoregion effect (Hurlbert, 1984). 
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Table I. Parameters, analysis methods, and detection limits of water quality data evaluated 
for the Ecoregion Bioassessment Pilot Project . 

. Parameter Method Detection Limits 

Temperature Mercury-Filled Thermometer + 0.1 ° Centigrade * 

pH Beckman pH Instrument ± 0.2 pH units * 

Conductivity YSI Conductivity Meter, ± 2.5 JLmhos/cm 
Null Indicator at 25°C * 

Dissolved Oxygen YSI Membrane Electrode, ± 0.2 mglL * 
Model 57 

Discharge Swoffer Flow Meter ± 20 percent of total * 

Turbidity Nephelometric 1 NTU 

Alkalinity Titrimetric 1 mg/L as CaC~ 

Hardness EDT A Titrimetric 1 mg/L as Mg+Ca 

Total Organic Dohrman TOC Analyzer 0.1 mg/L 
Carbon 

Ammonia-Nitrogen Automated Phenate Method 0.01 mg/L 

Nitrate+ Nitrite-Nitrogen Colorimetric, Automated, 0.01 mg/L 
Cadmium Reduction 

Total Phosphorus Colorimetric, Automated, 0.01 mg/L 
Ascorbic Acid 

Ortho-Phosphate Colorimetric, Automated, 0.01 mg/L 
Ascorbic Acid 

Total Persulfate Digestion Technique, 0.02 - 0.2 mglL 
Nitrogen EPA Method 353.2 

* Field parameter, value reflects instrument error rather than detection limit. 

Analytical methods outlined by EPA (1983) and APHA (1989). 
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Precision of replicate macroinvertebrate sampling was determined at each reference reach by 
calculating the coefficients of variation (equivalent to the % relative standard deviation) for taxa 
richness in fall 1990 and spring 1991 samples. Individual reference reach coefficients of 
variation were partitioned by ecoregion and the root mean square of these were calculated. 
Distribution of the individual coefficients of variation within an ecoregion indicate the necessity 
for: 1) increased replication of macroinvertebrate samples at a site, or 2) reduction of sampling 
effort to fewer samples per site. The root mean square of the ecoregion coefficients of variation 
describes the expectation of ecoregional replicability between stream sites of similar physical 
condition (i.e. reference sites). 

Surface Water Duality Assessment 

Replication of surface water samples was achieved through independent sampling of different 
streams within the same ecoregion. Duplicate samples were collected from one station in each 
of two ecoregions every month in order to achieve ten percent replication overall. Stations were 
randomly chosen for duplicate sampling within the two ecoregions; also, the two ecoregions 
were never the same on consecutive months. 

Field instruments were used to take in situ measurements for temperature, pH, dissolved oxygen, 
and conductivity. Calibration of the pH meter (Orion, Model 250A) was carried out at each site 
before water samples were collected. The dissolved oxygen probe (ySI, Model 57) was 
calibrated daily and at each station before use. Dissolved oxygen readings were taken from the 
sample container following collection. The conductivity meter (Beckman Solu Bridge, 
Model RB5) was calibrated at a frequency of once per month. Sample blanks of deionized water 
were also analyzed periodically with reference station sample sets in order to detect the presence 
of cross-contamination. 

RESULTS 

Physical Description of Reference Sites 

Reference site descriptions were based on the "final site selection" criteria. A compilation of 
elevation information for each sample reach is provided in Table 2. Sample reaches in the Puget 
Lowlands ranged from 120-650 feet in elevation. Cascade reach elevations ranged from 1,000-
2,950 feet. Columbia Basin reference sites were located within the elevation range of 1,600-
2,600 feet. . 

Upstream drainage area was also calculated for each reference site in all three ecoregions 
(Table 2). Hughes and Omernik (1983) discussed alternatives for characterizing stream size and 
concluded that watershed area and mean annual discharge per unit area relayed a more accurate 
representation of stream size. The ratio of mean annual discharge per watershed area provides 
a standard by which hydrologic watershed characteristics may be compared. Upstream 
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Table 2. Physical characteristics of the basin area upstream of the reference sites. 

Site Identification: Basin Descriptors: Reference Reach Locations: 
Elevations Upstream 
(ft. above Drainage 
mean sea level) Basin Latitude Longitude Legal Descri ption 

Basin Sample Area Sub-
Ecoregion Station Maximum Reach (sq.mi.) DegMinSec Deg MinSec Township Range Sec. sec. 

2 Bingham 2600 650 4.6 47 16 36 123 20 36 TIIN RSW 29 S2 
2 Snow 4250 300 11.4 47 56 25 122 53 13 TI8N R2W 11 NE4 
2 Seabeck 540 120 2.2 47 37 15 122 50 17 TI5N RIW 31 NE4 
2 Dewatto 400 180 5.44 47 31 20 122 57 38 TI3N R2W 5 N2 
2 Tahuya 1600 400 8.03 47 31 3 122 52 44 TI3N R2W 1 NW4 
2 Toboton 800 460 2.2 46 50 17 122 29 9 Tl6N R2E. 25 SE4 
4 Hedrick 4900 1000 1.98 48 53 41 121 58 9 T39N R6E I 
4 Greenwater 4900 2300 52.1 47 7 26 121 31 57 Tl9N RI0E 21 NE4 
4 American 6500 2950 79.1 46 58 38 121 10 4 Tl7N R13E 12 .... 4 Entiat 6500 1950 158 47 54 12 120 28 22 TI8N R19E 29 N2 w 
4 Trapper 3900 1800 6.9 45 53 44 122 o 55 T5N R6E 23 SE4 
4 MFTeanaway 5900 2600 26 47 17 43 120 57 34 TIIN R15E 21 
10 Naneum 5900 2600 66.8 47 8 21 120 28 19 Tl9N R19E 16 W2 
10 Umtanum 3900 1600 52 46 36 19 120 29 19 Tl6N RI9E 19 SE4 
10 LKlickitat 4600 1800 78 45 51 5 120 47 1 T5N R16E 10 NE4 
10 Cummings 4900 2300 19 46 34 55 1\7. 39 14 TlON R41E 22 
10 NFAsotin 4900 2400 42 46 14 32 117 19 12 T9N R44E 23 
10 Spring 2800 1600 18 47 45 22 117 5316 TI6N R39E 16 NE4 

2 = Puget Lowland Ecoregion 

4 = Cascades Ecoregion 

10 = Columbia Basin Ecoregion 



watershed area and the discharge regime of a reference site are variables that can be used to 
relate similar streams within an ecoregion. Table 3 summarizes the water yield per unit area 
for each reference site. Water yields were higher in the Puget Lowland and Cascade streams. 
Streams with larger watershed areas generally yielded smaller quantities of water to surface flow 
probably due to the variety of associated hydrologic processes. Surveys of mid-order streams 
in this project were chosen based on a hypothesis that greatest macroinvertebrate taxonomic 
richness exists in these reaches (Vannote et al., 1980; Minshall et al., 1985). 

Substrate size in reference reaches of the Puget Lowland were predominantly cobble, gravel, and 
sand. The Cascade substrates were cobble, pebble, and boulder, with intermittent gravel 
dispersion at some sites. Columbia Basin substrates were primarily cobble and gravel. The 
aforementioned substrate categories are based on the Wentworth Substrate Particle Size 
Classification (Cummins, 1962). Detailed descriptions of substrate size at reference sites are 
contained in Appendix D. 

Stream gradient was measured previously by surveyors participating in the T/FIW-AMP at sites 
in the vicinity of each reference reach. Continuity in stream gradient was maintained among the . 
replicate sites within each ecoregion. Discharge rates measured at each reference site are 
presented in Appendix F, and a summary plot ofresults is shown in Appendix Jl5. Discharge 
in the Cascades ecoregion was considerably higher than in the Puget Lowland and Columbia 
Basin ecoregions. 

Seasonal Habitat Scores 

Seasonal habitat scores were summarized using notched box plots. The box plots provided 
distributional information for the qualitative habitat condition within each ecoregion and 
examined changes that occurred seasonally (Figure 2). The notched boxplot diagrams exhibit 
some folding; meaning that the 95% confidence interval about the median lies beyond either the 
25th or 75th interquartile interval. The highest habitat score possible using the Rapid 
Bioassessment Protocol survey form was 135 points. Seasonal partitioning of habitat scores 
within the Puget Lowland ecoregion showed very similar median values (Figure 3). The 
Cascades ecoregion had larger seasonal differences in total habitat scores (Figure 3). Significant 
median differences existed between fall 1990 and winter 1991 habitat conditions (p=0.05). The 
Columbia Basin possessed the greatest habitat score differences between successive seasons 
(Figure 3). 

As mentioned earlier, the habitat assessment method used in the U.S. EPA Rapid Bioassessment 
Protocols is based on categories defined by: 1) primary parameters (substrate and instream 
cover); 2) secondary parameters (channel morphology); and 3) tertiary parameters (riparian and 
bank structures). The potential cause of the differences in habitat scores between seasons was 
explored by examining these habitat score components. 
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Table 3. Water yield per unit basin area estimated from watershed area above the reference 
site location. 

Reference Stream Mean Annual Basin Water Yieldl 
Discharge Area Basin Area 

(cfs) (mF) (cf/mi2) 

Puget Lowland 

Bingham Creek 21.23 4.6 4.62 
Snow Creek 18.86 11.4 1.65 
Seabeck Creek 8.36 2.2 3.8 
Dewatto River 15.49 5.44 2.85 
Tahuya River 32.02 8.03 3.99 
Toboton Creek 6.11 2.2 2.78 

Cascades 

Hedrick Creek 13.0 1.98 6.57 
Greenwater River 175.39 52.09 3.37 
American River 247.11 79.05 3.13 
Entiat River 188.2 158.4 1.19 
Trapper Creek 41.74 6.9 6.05 
Middle Fork 

Teanaway River 62.71 26.0 2.41 

Columbia Basin 

Naneum Creek 43.47 66.8 0.65 
Umtanum Creek 1.56 52.0 0.03· 
Little Klickitat 

River 54.84 78.0 0.70 
Cummings Creek 7.2 19.03 0.38 
North Fork Asotin 

Creek 41.83 42.0 0.99 
Spring Creek 0.91 18.03 0.05· 

• Note: Umtanum Creek and Spring Creek have sustained flows through contribution of 
groundwater input. 
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Box Plot Example 

o ................... Data outlier (greater than 3.0 times the 
interquartile range) 

* ................... Data outlier (within 1.5-3.0 times the 
interquartile range) 

................... -Maximum data point (within 1.5 times 
above the interquartile range) 

r-'~ ................. ·75th Percentile 
I J . 
)----1 ................. Median 

·················-Notch 
~. ·Interquartile range 

c......,r-' ................. ·25th Percentile ... : 

1. ................. ··Minimum data point (within 1.5 times 
below the interquartile range) 

(notches in the box indicats 95% confidence intervals about the median) 

Figure 2. Interpretation of the notched boxplot characteristics 
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Figure 3. Total RBP habitat scores for each season in three ecoregions (puget Lowland, 
Cascade, Columbia Basin) (n=6 observations per season). 
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Partitioned median habitat scores were highly consistent for Puget Lowland reference sites 
among all four seasons. Primary, secondary, and tertiary habitat parameters revealed no 
digressive trends (Figure 4). Partitioned habitat score distributions for the Cascades and 
Columbia Basin ecoregions showed the same general parameters trend as for the habitat score 
totals except for tertiary parameters (Figures 5 and 6). The seasonal habitat changes that were 
identified by this evaluation constitute physical constraints imposed on the macroinvertebrate 
community. 

Benthic Macroinvertebrate Data Analysis 

Detrended Corresoondence Analysis meA) 

Detrended correspondence analysis was performed on seasonal macroinvertebrate abundance data 
sets (Figures 7-10). The most distinct separation of ecoregion reference sites occurred for fall 
1990, spring 1991, and summer 1991 benthic macroinvertebrate assemblages. The Cascades 
ecoregion invertebrate assemblages during the fall season were completely distinct from the other 
two ecoregions (Figure 7). Further statistical examination was limited to fall and spring 
assemblages. The summer benthic macroinvertebrate assemblage was not further analyzed 
because climatic conditions may have favored emergence for some populations and the remaining 
taxa collected during summer 1991 were similar to those collected in spring of 1991. A 
Columbia Basin stream outlier occurred in each of the fall 1990, spring 1991, and summer 1991 
detrended correspondence analysis (Figures 7, 9~ and 10). Naneum Creek (fall 1990), Umtanum 
Creek (spring 1991), and Little Klickitat River (summer 1991) were not closely clustered with 
other replicate Columbia Basin streams. 

Two-Way Indicator Species Analysis CfWINSPANl 

TWINSP AN was used to produce benthic macroinvertebrate taxa lists that discriminated between 
each ecoregion during fall 1990 and spring 1991. The two taxonomic lists represent benthic 
macroinvertebrates that define an "indicator assemblage." A summer 1991 indicator assemblage 
list was not produced because TWINSP AN results did not reveal strong clusters of taxa that 
were consistently associated with single ecoregions. Lack of distinct taxa assemblages in each 
ecoregion during summer 1991 could have been a result of insect emergence timing and, 
therefore, a transition period for macroinvertebrate population patterns. TWINSPAN analyses 
were based on the percentage composition of taxa at each reference station. Only taxa that had 
5 % or greater representation in a reference site community were included and considered 
dominant in streams within an ecoregion. Frequency of taxa appearance was identified by 
percent representation of total sample abundance. 

Taxa that are frequently present in an ecoregion during a particular season can be used as a 
"fingerprint" to describe the structural and functional characteristics of regional 
macroinvertebrate conditions. Thus the seasonal lists of macroinvertebrate occurrence 
frequencies reported in Appendix G provide some indication of biological expectation for other 
streams within the same ecoregion. A tabulation of represented functional attributes describes 
the expected macroinvertebrate conditions in an ecoregion during each season. Taxa included 

18 



60 
~. 

50 * E '" ¥ e 
0 
<.> 40 rn 
Ii; 
0; 
E 30 e 
8: 
>- 20 f- -Q; 
E 
it 

10 -
Columbia Basin 

0 
Fall Spring Summer Winter 

60 

? b g 50 
'" 

~ ~ 
" 40 f-rn 

t 30 
l' 
8: 
>- 20 Ii; 

~ 
10 

Cascades 

0 
Fall Spring SlSnmer Winter 

60 

• 50 b :B: ~ :g '" ~ 
<.> 40 • • -rn -'" 0; -E 30 
l' ., 
a. 
>- 20 -Q; 
E 
it 

10 
Puget Lowlands 

0 
, 

Fall Spring Summer Winter 

Season 

Figure 4. Primary RBP habitat parameter scores for each season in three ecoregions 
(puget Lowland, Cascade, Columbia Basin) (n=6 observations per season). 
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Figure 5. Secondary RBP habitat parameter scores for each season in three ecoregions 
(puget Lowland, Cascade, Columbia Basin) (n=6 observations per season). 
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Figure 6. Tertiary RBP habitat parameter scores for each season in three ecoregions 
(puget Lowland, Cascade, Columbia Basin) (n=6 observations per season). 
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Figure 8. Detrended Correspondence Analysis of benthic macroinvertebrate communities 
during winter 1991. 
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in this description had 5 % and greater representation of total relative abundance per site 
collection. These taxa were likely to be collected at a reference site and had a smaller likelihood 
of chance collection. 

Ecoregion Indicator Assemblages 

Taxa that were dominant and unique to the Puget Lowlands during fall 1990 are listed in 
Table 4. The assemblage includes a variety of Plecoptera (stoneflies), Trichoptera (caddisflies), 
and Diptera (midges, mosquitoes, blackflies). The functional description of Puget Lowlands 
macroinvertebrate indicator taxa during fall 1990 was that of a "shredder/collector-gatherer" 
community. The Columbia Basin indicator assemblage during fall 1990 included one mayfly, 
Cinygmula #2, and a host of other taxa, most of which were functionally classified as predators 
or scrapers. The" Cascades ecoregion contained the highest representation of mayfly and stonefly 
taxa as unique indicators during fall 1990. Only a single dipteran taxon was characteristic of 
Cascades reference sites. Overall, the Cascades macroinvertebrate assemblage was functionally 
characterized as a "scraper/collector-gatherer" community. 

The Puget Lowlands contained the smallest number of indicator taxa during the spring 1991 
season (Table 5). As in fall 1990, mayfly indicator taxa were absent. This assemblage was 
functionally represented by all the primary and secondary macroinvertebrate consumers 
(shredders, scrapers, collector-filterers, collector-gatherers), but predators were most common. 
The Columbia Basin indicator assemblage in spring 1991 contained considerably more taxa than 
either the Paget Lowlands or Cascades. This ecoregion was characterized primarily by the 
"collector-gatherers" with good representation from other functional groups. The Cascades 
ecoregion, like the Puget Lowlands, produced an indicator assemblage dominated by predators. 

A set of tables was prepared that describes the frequency of macroinvertebrate taxa occurrence 
both seasonally and spatially within an ecoregion (Appendix G). These tables identify 
"frequently present" and "occasionally present" taxa for each ecoregion by season. The utility 
of these taxonomic lists is to provide an indication of expected taxa in forested reference areas 
within each ecoregion. Appendix G also lists macroinvertebrates that appeared in all three 
ecoregions during the same season. These ubiquitous taxa represent tolerant or generalist 
benthic macroinvertebrates that may represent basic functional characterizations of all ecoregions 
surveyed in this project. 

The functional classification of feeding strategies changed within each ecoregion as seasons 
progressed (Table 6). The most notable change in the Puget Lowlands reference condition 
occurred between fall 1990 and winter 1991 macroinvertebrate communities, when a community 
dominated by predators and collector-gatherers was joined by the other major functional groups 
(shredders, scrapers, and collector-filterers). Seasonal changes occurred in functional groups 
other than the predators and collector-gatherers which tended toward dominating the taxonomic 
composition of the Columbia Basin and Cascade ecoregions. 

Biological Metrics: Rapid Bioassessment Protocols (RBP) 

Single community measures such as diversity, total abundance, and species richness do not 
individually portray an accurate image of biological condition. However, combining a variety 
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Table 4. Unique taxa defined for each ecoregion: Puget Lowland, Columbia Basin, and 
Cascades (Fall 1990). 

Puget Lowland 
Plecoptera 

Capniidae 
Doddsia 
Pteronarcella 
Nemoura 

Trichoptera 
Hydatophylax 
Moselyana 
Micrasema 

Diptera 
Chironomidae (Pupa) 
Glutops 
Psychodidae (Pupa) 
Ptychoptera 
Tipula 

Coleoptera 
Cleptelmis 
Lara 

Amphipoda 

Isopoda 

Cascades 
Ephemeroptera 

Plecoptera 

Drunella doddsi 
Drunella spinifera 
Drunella coloradensis 
EurylopheUa 

Setvena 
Alloperla 
Doroneuria 
Haploperla 
Kathroperla 
Uta perla 
Podmosta 

Trichoptera 
Ochrotrichia 
Ecclisomyia 
Glossosoma 
Neophylax 
Para psyche 
Psychomyia 

Diptera 
Pericoma 
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Columbia Basin 
Ephemeroptera 

Cinygmula #2 
Plecoptera 

Kogotus 
Hesperoperla 
Skwala 
Diura 

Trichoptera 
Cheumatopsyche 
HeUcopsyche 
Polycentropus 

Diptera 
Dixa 
Tabanus 

Coleoptera 
Stenelmis 
Psephenus 

Megaloptera 
Sialis 

Acari 
Hydracarina 

Oligochaeta 
Naididae 
Rhynchelmis 

Odonata (Zygoptera) 
Argia 

Gastropoda 
Physa 



· Table 5. Unique taxa defined for each ecoregion: Puget Lowland, Columbia Basin, and 
Cascades (Spring 1991). 

Puget Lowland 
Plecoptera 

Kogotus 
Trichoptera . 

Ceratopsyche 
Ecclisomyia 

Diptera 
Chelifera 
Pseudolimnophila 

Odonata 
Anisoptera 

Gastropoda 
Juga 

Cascades 
Ephemeroptera 

Drunella coloradensis 
Attenella 

Plecoptera 
Skwala 

Trichoptera 
Lepidostoma 
Limnephilidae (Pupa) 
Pedomoecus 
Para psyche 

Diptera 
Atherix 
Bihiocephala 
Molophilus 
Oreogeton 

Lepidoptera 
Pyralidae 

Acari 
H ydracarina 

Turbellaria 
Planariidae 

Nematoda 
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Columbia Basin 
Ephemeroptera 

Cinygmula #2 
lronodes 

Plecoptera 
Cultus 
Skwala 
Amphinemura 
Capniidae 
Podmosta 

Trichoptera 
Amiocentrus 
Cheumatopsyche 
Moselyana 
Arctopsyche 
Neophylax 

Diptera 
Clinocera 
Pericoma 
Dixidae 

Coleoptera 
Lara 
Psephenus 
Optioservus (Adult) 
Heterlimnius 
Heterlimnius (Adult) 

Megaloptera 
Sialis 

Oligochaeta 
Naididae 



r------------------------------- ---

Table 6. - Macroinvertebrate community characterization using the trophic descriptions 
for frequently occurring taxa in each ecoregion. 

Trollhic FunctiQn Puget Lowland Columbia Basin Cascades 
(no. taxa! ecoregion) 

Fall 1990 
Predators 8 8 7 
Shredders 0 2 0 
Scrapers 0 3 4 
Collector-fIlterers I 3 2 
Collector-gatherers 4 7 4 
Piercers 0 0 0 

Winter 1991 
Predators 9 9 5 
Shredders 2 4 3 
Scrapers 4 1 3 
Collector-fIlterers 3 4 2 
Collector-gatherers 6 8 4 
Piercers 0 0 0 

Spring 1991 
Predators 4 6 7 
Shredders 1 2 4 
Scrapers 2 5 7 
Collector-filterers 2 5 4 
Collector-gatherers 3 10 8 
Piercers 0 0 0 

Summer 1991 
Predators 7 8 10 
Shredders 2 8 1 
Scrapers 2 6 3 
Collector-fIlterers 1 2 3 
Collector-gatherers 4 10 5 
Piercers 0 0 06 
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of biological metrics or "biometrics" enables a more comprehensive evaluation of biological data 
sets because ineffectiveness of one biometric may be supplemented by more sensitive information 
in another. The biometrics used in this project are described in Appendix C. Each of the 
metrics describes an ecological aspect of the macroinvertebrate community collected from 
streams used in this survey. Seven of the eight original metrics listed in Platkin et al. (1989) 
were used. The "Community Similarity Index" was not calculated because impaired site 
information was not available for comparison to the reference condition. 

The biological metrics were calculated for each reference station in an ecoregion during each 
season. The biometric values were then displayed as box plots to compare the three ecoregions 
each season (Appendix H). All biometrics generally performed similarly throughout the seasons. 
Two biometrics were of questionable value on an ecoregional basis. The ratios of "Shredder 
AbundancelTotal Number of Sample Organisms" were very low and thus would likely be of 
little value in detecting substantial changes in the reference communities. The ratios of "Total 
EPT Taxa AbundancelChironomidae Abundance" produced acceptable distribution ranges for 
the Puget Lowlands and Columbia Basin ecoregions, but this metric was not well suited for the 
Cascades ecoregion during fall, winter, and spring due to the high variability. Seasonal 
variation of "Scraper Abundance/Collector~filterer Abundance" in the Cascade streams produced 
a wide distribution of values during winter 1991, but improved in summer 1991. Problems with 
the ratio biometrics occur when either of the numerator or denominator do not reflect regional 
consistency within macroinvertebrate assemblage structural or functional attributes. 

Some of the RBP III biometrics delineated ecoregional conditions quite clearly. Spring 1991 
macroinvertebrate conditions were best described by the "Hilsenhoff Biotic Index," "EPT 
Index," and "Taxa Richness." The EPT Index was effective in separating ecoregion condition 
during fall 1990, while the Hilsenhoff Biotic Index was the only biometric that differentiated 
ecoregion conditions during winter 1991. The RBP IT biometrics displayed strongest ecoregion 
delineation with "Family Richness" and "% Contribution of Dominant Family" during summer 
1991. Family Richness was also a useful biometric in delineating biological conditions in spring 
1991 benthic macroinvertebrate surveys. 

Comparison of RBP III and RBP IT Biological Metric Results 

Family-level RBP IT and generic-level RBP III biometric results were compared to determine the 
potential gain or loss of biological information associated with evaluating data at two different 
taxonomic levels. Three biometrics were compared: Taxa Richness, EPT Index, and Percent 
Contribution by the Dominant Taxon. 

Differences between RBP III and RBP II metrics were reviewed by using the medians produced 
in box plots for each metric (Appendices H and 1). The Cascades ecoregion generally contained 
the greatest differences for taxa richness and the EPT Index values when RBP III and RBP II 
were compared. The Puget Lowlands maintained the smallest score differences between the 
RBP III and II comparisons. Fall 1990 and summer 1991 macroinvertebrate RBP score 
differences were largest overall. 
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Quality Assurance Results 

Distribution of the coefficients of variation within each ecoregion was generally below 
20 percent. This meant that taxa richness estimates in replicate samples within a site varied by 
less than 20 percent. The trend toward lower coefficients of variation in taxa richness was 
consistent for fall 1990 and spring 1991 benthic macroinvertebrate samples (Figures 11 and 12, 
respectively). The root mean square of the coefficients of variation in each ecoregion was 
between 10 and 20 percent for the Cascades and Columbia Basin during both seasons. The 
ecoregional sampling precision estimate for the Puget Lowlands was higher for spring 1991 
macroinvertebrate samples than the fall season. The same streams from each ecoregion had the 
highest coefficients of variation for fall 1990 and spring 1991. The outliers had a tendency to 
increase the regional replicate sampling precision estimate. 

Principal Components Analysis (PeA) of Surface Water Parameters 

Surface Water Parameter Associations 

Principal components analysis was used for examining surface water quality and quantity data 
from two perspectives. First, parameter associations were defined by examining the spatial 
correlations displayed in Figure 13. Principal component 1 explained 43.6 percent of the data 
set variance and principal component 2 explained an additional 23.4 percent of the variance. 
A point of perspective was defmed for this two-dimensional analysis of surface water parameters 
which shall be termed the "origin." The origin from which lines are drawn to each parameter 
indicates that nutrients and other chemical parameters are separated to the right on principal 
component 1. Left of the origin lies discharge, and to a lesser degree, dissolved oxygen and 
percent oxygen saturation. Relative position of the chemical/physical parameters to the origin 
indicates the nature of relationship between one or groups of parameters (direct or inverse 
relationship). Each of the surface water quality parameters were further examined by relating 
the parameter medians defined in notched box plots (Appendix 1) to the ecoregion(s) that 
demonstrated significantly higher median estimates. Parameters to the right of the origin on 
principal component 1 had significantly higher medians in the Puget Lowland and Columbia 
Basin ecoregions. Median discharge was located to the left of the origin on principal 
component 1 and was significantly higher in the Cascades ecoregion streams. 

An overall examination of surface water parameter separation revealed Puget Lowlands and 
Columbia Basin (valley/plains) ecoregion separation from the Cascades (mountains). Dissolved 
oxygen and percent oxygen saturation were similar among all three ecoregions and were spatially 
separated from the other two groups of parameters. Additionally, discharge seemed to be 
inversely related to the nutrients and most of the chemical parameters while water temperature 
was inversely related to dissolved oxygen concentrations. Explanation of the total variance for 
each principal component is defined by the chemical/physical parameter covariances. A list of 
these parameters and corresponding covariances (or eigenvectors) is displayed in Table 7. The 
eigenvectors are further grouped by similar loading values for each component and may, in part, 
discriminate logical regional surface water patterns. 
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ecoregion using total number of taxa from replicate macroinvertebrate samples 
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Table 7. PrinCipal component analysis loadings for the surface water quality parameters 
measured at ecoregional reference sites. 

Parameters 

Conductivity 
Alkalinity 
Hardness 
Nitrate+ Nitrite-nitrogen 
Total Phosphorus 
Ortho-Phosphate 
pH 
Total Persulfate Nitrogen 
Ammonia-nitrogen 
Turbidity 
Temperature 
Total Organic Carbon 
Percent Oxygen Saturation 
Dissolved Oxygen 
Discharge 

Component 1 

0.965 
0.957 
0.952 
0.863 
0.801 
0.766 
0.729 
0.596 
0.456 
0.357 
0.328 
0.287 
-0.091 
-0.311 
-0.548 

Loadings 

Component 2 

-0.054 
-0.062 
-0.070 
0.373 
0.105 

-0.215 
0.505 
0.226 

-0.372 
0.485 

-0.912 
0.301 
0.904 
0.937 

-0.032 

Note: The loadings are equivalent to the covariances which estimates each parameter's 
contribution to the explanation of the principal component variance. 
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PCA Ecoregion-by-Season Relationships 

Principal components analysis was also used to generate a spatial plot of how ecoregion water 
quality varies by season (Figure 14). In this analysis, the Cascades ecoregion completely 
separated from the other two ecoregions. This pattern reflects the surface water quality 
parameter associations presented above. Seasonal water quality information partitioning 
distinguished the valley/plains ecoregions (puget Lowlands and Columbia Basin) from the 
mountains (Cascades). Close association of the reference sites in valleys/plains ecoregions 
results from minimal differences in water quality measurements collected throughout the year. 

Cluster Analysis Using the Ecoregion-by-Season Matrix 

Closer confirmation of ecoregion-by-season relationships was demonstrated with cluster analysis 
using the average-linkage method and Euclidean distances (Figure 15). The dendrogram 
produced from the cluster analysis confirmed that seasonal water quality conditions were more 
characteristic of a particular ecoregion. Specific seasonal associations within each ecoregion 
were also defined by cluster analysis. For instance, fall and winter surface water parameters 
were more similar to each other than to other seasons or other ecoregions in both the Cascades 
and Puget Lowlands. 

DISCUSSION 

Seasonal Habitat Scores 

Evaluations of Puget Lowland reference sites were completed before the fall 1990 flood events 
began. There typically were higher surface water discharge rates at Puget Lowland stations 
following the summer due to increased rainfall frequency. Fall 1990 habitat conditions were 
improved with increased flow by creating additional useable instream habitat (Figure 3). The 
hydrologic year in Cascade streams culminated in an extreme low discharge period during winter 
1991 while precipitation was bound in the form of snowpack. The low winter 1991 habitat 
condition in the Cascades may also have been influenced by ice formation and general loss of 
useable instream habitat (Figure 3). The best Cascades ecoregion habitat score occurred during 
fall 1990 when sufficient water discharge and existing riparian and bank structure were major 
influences. The Columbia Basin ecoregion had similar seasonal patterns as those occurring 
within the Cascades. Riparian and bank structure habitat scores increased in the Columbia Basin 
during fall 1990 due to higher discharge rates that provided additional habitat availability 
(Figure 3). 

Benthic Macroinvertebrate Patterns 

Detrended Correspondence Analysis (DCA) 

Detrended correspondence analysis identified fall 1990, spring 1991, and summer 1991 
macroinvertebrate communities as more distinct within each ecoregion than were the winter 1991 
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Figure 14. Principal components analysis of ecoregions by seasonal surface water quality 
information (fall, winter, spring, summer). 
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Figure 15. Cluster analysis (average-linkage) of seasonal ecoregion surface water quality 
parameters. 
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collections (Figures 7, 9, and 10). Hynes (1970) summarized the determinants of 
macroinvertebrate community structure and function that best explain regional distinctions as: 
current speed, temperature, substratum, and dissolved substances. Water temperature is known 
to be influenced by seasonality and altitude. 

The distinction of the fall 1990 macroinvertebrate communities collected in each ecoregion may 
have been a result of good instream habitat conditions and the maturation of larval instars or 
winter emerging insects. Natural disturbance frequencies were also low in each ecoregion 
during fall 1990. Moderate surface water temperatures and favorable current velocities may 
have contributed to the distinction of each ecoregion' s reference streams by allowing efficient 
macroinvertebrate use of instream resources. 

The return of more stable physical habitat conditions in each ecoregion during spring 1991 
marked another season where macroinvertebrate communities were most distinct. Numerous 
populations of macroinvertebrates appear from development of diapausing eggs during spring 
conditions. The development of diapausing eggs is strongly influenc~ by increasing surface 
water temperatures (Sweeney, 1984). 

Winter 1991 reference conditions were marked by frequent natural disturbances in the Puget 
Lowlands (flooding and erosion), Columbia Basin (ice formation, peak flows), and Cascades (ice 
formation, snow load, torrential flows). Although some macroinvertebrates can withstand 
environmental extremes, life-cycle strategies such as egg diapause and hyporheic residence may 
occur during highly variable seasons (Vogl, 1980; Butler, 1984; Williams, 1984). 

The summer season is typically a period of mass emergence of many species (Williams, 1984). 
Summer stream conditions within the Columbia Basin may beCome temperature limiting, which 
would promote life-cycle progression to emergence. The hyporheos also provides temporary 
refuge of cooler water temperatures for macroinvertebrate habitation (Butler, 1984; McElravy 
and Resh, 1991). Summer months may be appropriate for sampling when conditions are 
favorable. The regionally distinct summer macroinvertebrate assemblages determined by DCA 
demonstrate good biological characterization of ecoregions. 

Two-Way Indicator Species Analysis: Indicator Assemblages 

An important aspect of the distinct regional assemblages are their functional characteristics. The 
fall 1990 indicator macroinvertebrates collected from Puget Lowland reference sites were 
represented by shredders and collector-gatherers (fable 4). Energy input and available detrital 
material may have been primarily from allochthonous input; that is, organic material contributed 
from outside of the stream. Allochthonous input from riparian vegetation may also have 
encouraged the presence of certain feeding groups such as the shredders and collector-gatherers 
(Ward, 1984). The presence of many shredder and collector-gatherer taxa would infer that 
coarse particulate organic matter (CPOM) was abundant in Puget Lowland streams and also that 
microbial decay of freshly input material was efficient. Leaf processing by shredders produces 
fme particulate organic matter (FPOM) that is readily used by collector taxa. Microbial activity, 
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including rates of processing, is known to be dependent on water temperature and the type of 
allochthonous material entering the stream (Cairns et aZ., 1972; Cummins 1974; Lamberti and 
Moore, 1984; Merritt et al., 1984; Chergui and Pattee, 1990; Quinn and Hickey, 1990). The 
Columbia Basin and Cascades macroinvertebrate assemblages were also represented by many 
gatherer taxa during fall 1990, but were additionally characterized by "scraper" taxa (Table 4). 
These two ecoregions maintained three conditions that would favor a scraper/collector-gatherer 
community: 1) cooling water temperatures, 2) stable current regime, and 3) adequate 
photoperiod. Favorable flows and instream detrital retention encourage algal proliferation and 
an accumulated food base, respectively (Minshall et al., 1983; McCormick and Stevenson, 1991; 
Richardson and Neill, 1991). 

The Puget Lowland reference streams experienced functional feeding group diversification during 
spring 1991 (Table 5), probably because of an increased variety in food resources and stabilizing 
instream habitat conditions. The collector-gatherers and predators were present during all 
seasons in the three ecoregions (Table 6). Alterations in other functional feeding groups were 
examined to provide evidence of seasonal change. Spring 1991 macroinvertebrate communities 
in the Columbia Basin and Cascades ecoregions progressed to shredder/collector-gatherer 
communities. Richardson (1991) demonstrated that increases in shredder abundance and biomass 
resulted from increased availability of food. Forest leaf litter may have been transported via 
snowmelt and gusting wind events to reference streams in these two ecoregions (Merritt et aZ., 
1984). Shredders were most active in the Cascades during spring 1991 while Columbia Basin 
shredders reached peak abundance in the summer. Also, adequate microbial processing of 
in stream leaf litter may be seasonally delayed in these ecoregions until spring months. 
Decomposition rates of instream leaf litter vary depending on leaf type and may not be 
substantially decreased by a low water temperature. Cascade streams contained a larger number 
of predators than Columbia Basin streams. High substrate heterogeneity in Cascade streams may 
provide a variety of habitable substrate surfaces for prey items which sustain the diverse number 
of predator taxa (peckarsky, 1984). The Baetidae were a ubiquitous taxon in Cascade region 
streams during spring 1991 and characteristically exhibit rapid generation succession (Anderson 
and Wallace, 1984). Predator populations may also have been sustained by this large prey 
popUlation comprised by the baetid mayflies during the spring. 

The taxa assemblages listed in Appendix G have been delineated as either frequently present or 
occasionally present in an ecoregion during each season. These lists were compiled to indicate 
the potential taxa that would likely be distributed within each ecoregion. Physical/chemical 
tolerances as well as individual pollution tolerances may largely account for those benthic 
macroinvertebrate community patterns (Beck, 1977; Harris and Lawrence, 1978; Hubbard and 
Peters, 1978; Surdick and Gaufin, 1978; Klemm et aZ., 1990). 

Biolo~ical Metrics: Rapid Bioassessment Protocols fRBP) 

The biometric "shredder abundance/total number of sample organisms" was found to be 
exceptionally low in all ecoregions over all seasons (Appendix H). Shredder abundance should 
not be confused with the greater shredder taxa richness found under fall 1990 conditions in Puget 
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Lowland streams. Difficulty in shredder collection was the primary reason for this metric's poor 
performance. Collection timing is important because shredders appear with litter drop and 
population increases occur following leaf litter conditioning (Cummins et aZ., 1989). Loss of 
smaller shredder taxa during sample collection may be a function of the sampler net mesh size. 
Other surveys in Washington have similarly found shredder taxa and abundance to be 
represented in smaller quantities than other functional feeding groups (Munn et aZ., 1990). A 
seasonally-focused, multihabitat sampling approach that includes detrital deposition zones may 
be needed to adequately characterize the shredder community. 

The "total EPT taxa abundance/Chironomidae abundance" metric was not effective in the 
Cascades ecoregion. Variability for the metric was generally high during all seasons except 
summer 1991, when a reduction of EPT taxa abundance from adult emergence minimized 
variability. This metric should only be used in the Cascade ecoregion streams when depositional 
areas are included in the sampling approach. Chironomid taxa are not typically abundant in 
higher gradient, non-depositional stream areas (Hynes, 1970). 

The "scraper abundance/collector-fIlterer abundance" metric indicated a wide distribution of 
values from Cascade reference streams during winter 1991. Improvement in metric performance 
in summer 1991 may have been due to increased abundance of the collector-fIlterer community. 
Increased particulate transport following late-spring/early-summer runoff in Cascade streams can 
provide the food base to sustain collector-fIlterer abundance (Minshall et at., 1983). The 
scraper/collector-fIlterer abundance and EPT/Chironomidae abundance metrics were not able to 
discern mountain streams from the valleys/plains streams in the three ecoregions. Barbour et 
aZ. (1992) demonstrated this same difficulty with these two metrics. 

Rapid Bioassessment Protocols: Comparison of RBP II and RBP III 

Taxa richness and EPT index medians in the Cascades ecoregion had the largestRBP II and RBP 
III comparison differences. This occurred because Cascade streams have smaller taxonomic 
variety at the family level, but numerous genera within each family. Information loss in moving 
from a generic to familial level ultimately lowers sensitivity of these two metrics in impact 
assessment. 

"Percent Contribution of Dominant Taxa" metric values were larger for RBP II than RBP ill. 
The reason for this is that with RBP II, multiple genera were represented under one Family 
while RBP ill retained information from a single Genus. 

Biological screening level activities for detecting heavily impacted stream conditions can be 
addressed through use of RBP II. Resolution between expected biological conditions and 
impaired biological condition is probably detectable when using Family levels of taxonomic 
identification. Detection of subtle anthropogenic stream disturbances must use the RBP ill 
methodology where generic taxonomic identification would provide adequate resolution of 
biological impairment. 
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Samplin~ Ouality Assurance 

Low site-specific coefficients of variation for taxa richness in both fall 1990 and spring 1991 
indicated that single samples from a site may be adequate to characterize conditions. In terms 
of efficiency, single samples collected at each site would allow additional sites to be monitored 
for benthic macroinvertebrates. If the purpose for conducting bioassessments is to define general 
regional conditions, then single samples at each site following the compositing methodology 
outlined in this project would be appropriate. Near-field intensive surveys require replicate 
sampling, regardless, in order to evaluate ecological conditions with a much higher level of 
sampling precision. Intensive surveys may be performed in response to a compliance regulatory 
action and are, therefore, scrutinized more carefully. 

One stream in each ecoregion is identified in Figures 11 and 12 as an extreme outlier beyond 
the root mean square of the coefficients of variation. The same streams were outliers in both 
the fall 1990 and spring 1991 samples (puget Lowlands-Bingham Creek; Cascades-Middle Fork 
Teanaway River; Columbia Basin-Naneum Creek). Precision in replicate sampling was not 
satisfactory at these sites for the following possible reasons: 1) small number of taxa present in 
the stream, 2) a high frequency of natural stream disturbance, 3) an existing impact that was not 
immediately evident, or 4) a combination of the prior conditions. Sampling precision may have 
future application in further reference site selection procedures. Highly variable precision 
estimates within a candidate site may indicate a potential problem that warrants further 
investigation. 

Surface Water Patterns 

Surface Water Parameter Associations 

The Columbia Basin surface waters were characterized by higher concentrations in hardness, 
alkalinity, ortho-phosphate, total phosphorus and high conductivities. Columbia Basin soils, 
primarily loess, may release substantial portions of adsorbed phosphorus nutrients in this 
ecoregion's surface waters (Omernik and Gallant, 1986). The origin of phosphorus associated 
with the soil would have been derived from organic decay, primarily grasses or grazing activity 
in previous decades. Loess is comprised of clay and various calcareous components which may 
have been historically deposited by overlying water or transported by wind in arid regions 
(Loomis, 1948; Tweney and Hughes, 1965). A naturally occurring hard pan layer of secondary 
carbonates may contribute to the high alkalinity and hardness concentrations in Columbia Basin 
surface waters. Deep percolation water that generally supplies a high percentage of base flow 
in surface waters during low flow seasons may transport ionic constituents derived from the hard 
pan soil layer to surface waters (Keller, pers. comm., 1992). Low stream discharges were 
observed during the summer season where deep percolation groundwater formed a larger 
percentage of the base flow, as well, contributed in greater percentage of flow to the alkalinity 
and hardness concentrations. 
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Puget Lowlands streams generally maintained higher nitrate+nitrite-nitrogen concentrations than 
streams in the other two ecoregions, perhaps due to input and processing of substantial quantities 
of leaf litter. There were many higher nitrate+nitrite-nitrogen concentration outliers in 
Columbia Basin stream observations (Appendix J4). These outliers were recorded from Spring 
Creek (Appendix F). Some eastern Columbia Basin streams, particularly those associated with 
palouse soils, carry much of the current and historic nonpoint source impacts due to agricultural 
practices. These high nitrate + nitrite-nitrogen concentrations perhaps reflect these land use 
impacts and may be an indelible effect on eastern Columbia Basin streams. The most distinct 
stream characteristic in the Cascades was discharge; a likely indicator of the increased 
precipitation, snowpack, and highly variable watershed sizes in this ecoregion. 

Prevailing water quality conditions within each of the ecoregions can be related to observed 
biological conditions. The valley/plains regions contain streams that typically act as catchments 
from piedmont and mountainous areas. Accumulation of nutrients in lowland streams may be 
derived from higher elevation sources as well from regional land use impacts. Higher nutrient 
concentrations provide conditions under which periphyton communitie$ flourish (Hynes, 1970). 
The potential for increased algal community development in Columbia Basin streams may, in 
part, explain the presence of season specific indicator taxa that belong to the scraper functional 
feeding group. 

Prevalence of total organic carbon (TOC) in surface waters may be used as an estimate for the 
presence of consumable detrital material. An indirect relationship between presence of 
macroinvertebrate collectors and TOC concentrations may be defined if increase in 
macroinvertebrate collector presence is directly proportionate to TOC increases. TOC is a 
measure of organic particulates larger than 450 micro millimeters which corresponds to the 
subclasses of particles UPOM (ultrafine particulate organic matter) and smaller quantities of . 
FPOM (fine particulate organic matter) (Cummins, 1980; APHA, 1989). Macroinvertebrate 
collectors use both FPOM and UPOM where there is a tendency toward increased concentrations 
in downstream reaches. The benthic macroinvertebrate collector community also increases 
proportionately with increases in the small organic particle size classes. Either external organic 
allochthonous (from outside the stream) input or macroinvertebrate shredder processing will 
contribute to production of this particle size class (Vannote et al., 1980; Merritt et al., 1984; 
Wallace et al., 1991). TOC in Cascade reference streams was probably less prevalent because 
increased flow generally moves organic particulates further downstream before it is processed 
to this particle size class and a useable form by the collectors functional group (Newbold et al., 
1981; Minshall et al., 1983). 

PCA Ecoregion-by-Season Relationships 

The spatial PCA plot of ecoregions by season in Figure 14 reveals the separation of reference 
site conditions, into valleys and plains versus mountains which confirms the water quality 
parameter associations described above. A cluster analysis of these same ecoregion-by-season 
variables revealed complete separation of all seasonal water quality information by ecoregion 
(Figure 15). Within the clusters, both fall 1990 and winter 1991 surface water parameters for 
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the Cascades and Puget Lowlands reference streams were most similar. Fall and winter 
conditions in the Puget Lowlands streams were frequently disturbed by flooding, while Cascades 
streams experienced much more stable flow conditions. A chart was created to better define the 
physical/chemical relationships among the three ecoregions on a seasonal basis (Figure 16). 
These relationships were important determinants of biological community composition in each 
ecoregion's streams. 

CONCLUSIONS AND RECOMMENDATIONS 

Habitat Information 

1. The qualitative habitat information collected for this project was suitable in detecting 
seasonal differences. However, this same information may not maintain an adequate 
degree of sensitivity for detecting subtle instream impacts. 

2. Quantitative habitat evaluation should occur on an occasional basis at each reference station 
for purposes of calibrating the qualitative assessment methodology. 

Benthic Macroinvertebrate Information 

1. The sampling and analysis methods used in this project were effective in producing 
biological data that were supported by water quality and habitat information. Sampler 
type, net mesh size, and sampling intensity are major determinants of the sampling 
efflciency in a benthic macroinvertebrate survey. 

2. The ecoregion approach to defining reference sites produced a representative taxonomic 
list. 

3. The most distinct seasons for benthic macroinvertebrate sampling were fall, spring, and 
summer. Early fall season sampling in the Puget Lowlands streams is recommended due 
to increasing flood frequencies when the wet season begins. Early spring sampling in the 
Cascades should be conducted prior .to snowmelt (mid-May was suitable for sampling east 
side Cascade streams, while later March or April was suitable for west side Cascade 
streams). Timing of spring snowmelt will vary, therefore, sampling during this season 
should be determined by predicted climatological patterns for that year. 

4. The Rapid Bioassessment Protocol biometrics that were inconsistent in performance were: 
1) shredder abundance/total number of sample organisms, 2) total EPT taxa 
abundancelChironomidaeabundance,and 3) scraper abundancelcollector-fllterer abundance. 
The shredder/total sample abundance metric may be improved by either using a sampler 
type with a small net mesh size (250 microns) or by adopting a multihabitat sampling 
approach. 
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Natural Stream Disturbance 
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Figure 16. Natural stream disturbance intensity and seasonal timing in three ecoregions of 
Washington: Cascades, Columbia Basin, and Puget Lowlands. 
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RBP III biometrics that distinguished ecoregions were: HilsenhoffBiotic Index, EPT Index, 
and Taxa Richness. All three of these biometrics distinguished ecoregion conditions during 
spring 1991, whereas only single biometrics differentiated the regional biological conditions 
in other seasons. Further modification and development of biometrics is required in order 
to determine ecoregion differences on a seasonal basis. 

Site-specific and ecoregion-wide precision estimates for sample replicates indicate that 
single composite macroinvertebrate samples could be collected at a site. Coefficients of 
variation for taxa richness were generally less than 20 percent at each reference reach and 
for each ecoregion. Regional biological sampling could be expanded through reduced site­
specific sampling and by sampling additional reference reaches. 

General Synopsis 

1. The modified Rapid Bioassessment Protocol sampling methodology for benthic 
macroinvertebrates was effective in discerning ecoregion community differences. The 
methods for collection and analysis of macroinvertebrates are described in this document. 
Further modification of sampling methodology and development of additional biometrics 
may be necessary when impacted stream conditions are surveyed. 

2. Similarity of reference stations between ecoregions in this project seemed to be related to 
two categories: mountains or valley/plains. In choosing reference stations for extrapolation 
to other streams within the ecoregion, attention should be given to maintaining reference 
site selection in mountain, piedmont, or valley bottoms. 

3. Cooperative monitoring among government agencies, private interests, and academic 
research institutions should be maintained. A standard database should be developed to 
promote sharing of biological assessment data. 

Future Effort 

1. The next logical phase of this project is an expansion of sampling to include a gradient of 
impacted sites for Comparison to reference sites. This information is a necessary 
prerequisite to development of biocriteria. 

2. Additional ecoregions should be monitored for biological, chemical, and physical 
characterization. Seasonal partitioning of biological monitoring into fall, spring, and 
summer periods is deemed most appropriate based on observations from the current 
project. Summer sampling should be conducted before substantial emergence activity 
appears. Drought years will accelerate insect life cycle progression that leads to early 
emergence. 
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3. An integrated freshwater ecosystem monitoring approach should be further refined to a 
systematic methodology. Simultaneous monitoring of physical, chemical, and biological 
attributes of a stream should be used to indicate relative "health" which would then guide 
future pollution abatement procedures and evaluation monitoring. 

4. The number of chemical parameters monitored could be reduced by measuring one of a set 
of highly intercorrelated variables (i.e., alkalinity, hardness, conductivity, pH). Other 
useful diagnostic indicators of surface water quality are ortho-phosphate, ammonia­
nitrogen, total organic carbon, temperature, and discharge. 

5. Reference site selection in this project was constrained by having continuous annual 
accessibility which, in some cases, resulted in choices of mid-elevation reaches that had 
experienced historical impact and minor current activity. Future biological assessment 
activities should expand the number of reference sites by locating in roadless areas. 
Access to the more remote sites would be necessary during the fall and spring seasons 
when macroinvertebrate assemblages are considered most distinct between the ecoregions 
surveyed in this project. Stream reaches chosen for the Columbia Basin and Puget 
Lowland survey sites may presently be the least impacted. Cascade stream sites may be 
improved by locating in seasonally accessible roadless areas. Reference streams in 
ecoregions not surveyed in this project should be sited in the roadless areas initially. 

6. Stream conditions in remote areas should be compared to the stream conditions surveyed 
in this project in order to evaluate possible information loss due to the accessibility of a 
stream. 
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Appendix A 

Rapid Bioassessment Protocol 
Habitat Form 
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co.r.a 9,aval; and/or 
aoa. channali •• tioa 
pra.ant. 

1-11 

'-)0\ affact.d. Scour 
at con.t,iction •• nd 
vhar. 9rada •• taap.n • 
So.a dapo.ltion in pool •• 

1-11 

Rota: - _ Habitat para.ete,a not currantly incorporated Lnto 8rOS. 

10-30\ rubble, ,ravel 
or otb.r Itable babitat. 
Habitat a",aUabil1ty 
.1 ••• th.n d •• irabl •• 

'-10 
Grava., cobbla, and 
bovldar partlcla. ar. 
b.twaan SO and lS \ 
.urround.d by flna 

'-10 

0.01-0.0) ca. 1.'-1 cl., 
O.Ol-O.OS c •• 11-2 cIs' 

1-10 

Only 2 at tha 4 babit.t 
cat.90ri •• pra.ant 
,_i •• int rilfl.s/run. 
racaiva lovar .eor.,. 

"odar.t. d.po.ltion 01 
nev ".vel. coar ••• and 
on old .nd nav b.r.: 
pool. p.rtially flil_d 
v/.ilt: and/or a.bank­
• ant •. on both b.nk •• 

'-1 
JO-SO\. aUactad • 
Depoal~' and .cour at 
ob.truction., con-
• triction •• nd b.nd •• 
So •• lillin, 01 pools. 

.-1 

Poor 

L ••• tban 10\ rubble 
".11'.1 or otb.r .tabla 
babitat. Lack at 
habitat i. ob"'iou •• 0-, 
Graval. cobbla. and 
boutda, partlcla •• ra 
ova' 15 \ aurroandad 
by flna •• dl.ant 

(0.01 c •• ,.' cr" 
(0.0] c •• 11 ct.1 

Ooain.tad by on. 
",.locity/d.pth 
catatorv lu.~.lly 
paoli . 

0-. 

0-, 

0- • 

He.", dapo.lt. ·01 Ilna 
.at.,I.l. incr •••• d bar 
da •• lop.ent: .o.t pool. 
flJI.d v/.llt: .nd/or 
a.ten,i •• ch.nn.li.att ••• 

0-) 

"ora th.n '0\ of tha 
bottoa chan9lo9 
n.a,ly ya.r 10n9 • 
'001. al.o.t ab.ant 
due to d.position. 
OalV lar9. rocks 
in rilfla •• po •• d. 

0-) 

'" t--' 



I. 

1. 

Pool/flftl., run/b.nd 
rat10 {diataac. 
b.tv •• n r1tt1 •• divldad 
by .tr.a. _idtb, 

,.nk Itabllity·a) 

I. e.n_,v~2.1&'lVI 
atablhty 

t. 

HABITAT ASSE5S~£"T rltLO D~TA SHeeT Icont.1 

'.c.ll.nt 

S-1. Variety·ot 
habitat. D •• p riftl •• 
and 1"001 •• 

u-u 
5tabl.. Ko .vidanca 
of aro.ion or 
bank 'aihua. 
Sida alopaa .an.r­
.lly (lO'. Litt.l. 
pot..ntial 'or tut.ur. 
probl ••. 

9-10 

Ov.r 10\ at thl 
atr ••• bank aurfac •• 
cov.r.d by 
v.,.tation or bould.ra 
• nd cobbl.'. 

9-10 

Doainant .I,.tation 
1. ahrub. 

1-10 

Scar. 

Cat.20ry 
Good 

1-1S. ~d.quat. deptb 
in pools and ritfl ••. 
,.nd. prov1d. babitat. 

1-11 

"od.rately at.ble. 
lnt.-aquent, a .. 11 ar ••• 
at .rol10n a.atly healad 
over. Side .lop •• up to 
40\ on on. bank. Sli,ht 
pot.nt1a1 1n •• tr ••• 
flood •. 

I-I 

50-19' ot the atr ••• bank 
.urtac.a covl,.d by 
vI,atat.ion, 9,a •• 1 or 
lar,l, .at.rlal. 

Doain.nt vI,.tatio. 
i._or tr •• tara. 

1-' 

LS-2S. Occa.aional 
riffle or b.nd. lotto. 
contour. provide ao •• 
babi-tAt. 

"od.rataly un.tab1a. 
"oderata frequlncy .nd 
.i.e at .ro.iona1 area •. 
'ida alop •• up to 10' 
on .0 •• b.nka. High 
ero.ion potantaal 
during •• tr ••• hi,h 
flov. 

1-' 
25-41\ ot the .tr.aa­
bank lurtaca. co •• rad 
by vI,atation, ,ravIl, 
or 1.r,lr •• tari.l . 

Oo.inaAt •• ,.tation 
i. 9r.a. or rorb ••. 

.-. 

Poor 

)25. C.s.nti.l1y. 
.t.rai,bt .tr •••. 
a.nerally all flat. 
vater or .blllov 
rifU.. Poo.­
habitat. 

Unatabl.. "any 

0-' 
.rodad .r.... 'ida 
alop •• '10\ co •• on. 
·.av· ar.a. fr.qulnt 
alan, at.ra'tbt aact10n. 
and band •. 

, 0-2 

L ••• th.n 25\ of tha 
atrl •• bank aurfacl. 
eovlrad by Vltllation. 
,rl.ll, or lar,er 
..t.ri.l. 

0-' 
O.er SO\ of thl atr ••• -
b.nk h •• no vI •• t.tion 
and do.inant .atltial 
i. aoil, rock, bridqa 
•• t.rial., culv.rt., 
or .ine tailin,a. 

0-' 
/ 



Appendix B 

List of Useful Taxonomic Macroinvertebrate Keys 



General Taxonomic Keys 

Edmondson, W.T. (Ed.) 1959. Fresh-Water Biology, 2nd Ed. John Wiley & Sons, New 
York, NY. 1248 p. 

Merritt, R.W. and K.W. Cummins (Eds.). 1984. An Introduction to the Aquatic Insects of 
North America, 2nd Ed. KendalllHunt Publishing Company, Dubuque, Iowa. 722 p. 

Pennak, R.W. 1978. Fresh-Water Invertebrates of the United States, 2nd Ed. John Wiley 
& Sons, New York, NY. 803 p. 

Pennak, R.W. 1989. Fresh-Water Invertebrates of the United States: Protozoa to Mollusca, 
3rd Ed. John Wiley & Sons, New York, NY. 628 p. 

Usinger, R.L. 1963. Aquatic insects of California with keys to North AMerican genera and 
California species. University of California Press, Berkeley, CA. 

Ephemeroptera 

Allen, R.K. 1955. Mayflies of Oregon. Department of Zoology, University of Utah. 
Master's Thesis. 162 p. 

Allen, R.K. 1963. A revision of the Genus Ephemerella (Ephemeroptera: Ephemerellidae) 
VI. The subgenus Serratella in North America. Ann. Entom. Soc. Amer. 56:583-
600. 

Allen, R.K. 1965. A review of the subfamilies of Ephemerellidae (Ephemeroptera). J. 
Kansas Entom. Soc. 38: 262-266. 

Allen, R.K. and G.F. Edmunds, Jr. 1962. A revision of the Genus Ephemerella 
(Ephemeroptera: Ephemerellidae) V. The Subgenus Drunella in North America. 
Misc. Pub!. Entom. Soc. Amer. 3: 147-179. 

Allen, R.K. and G.F. Edmunds, Jr. 1963. A revision of the Genus Ephemerella 
(Ephemeroptera: Ephemerellidae) VII. The Subgenus Eurylophella. Can. Entom. 
95: 597-623. 

Allen, R.K. and G.F. Edmunds, Jr. 1965. A revision of the Genus Ephemerella 
(Ephemeroptera: Ephemerellidae) VITI. The Subgenus Ephemerella in North 
America. Misc. Pub!. Entom. Soc. Amer. 4(6): 244-282. 

Edmunds, G.F.,Jr. and R.K. Allen. 1964. The Rocky Mountain species of Epeorus (Iron) 
Eaton (Ephemeroptera: Heptageniidae). J. Kansas Entom. Soc. 37: 275-288. 



Edmunds, G.F.,Jr., S.L. Jensen and L. Berner. 1976. The Mayflies of North and Central 
America. University of Minnesota Press, Minneapolis, Minnesota. 330 p. 

Jensen, S.L. 1966. The Mayflies of Idaho (Ephemeroptera). Department of Zoology and 
Entomology, University of Utah. Master's Thesis. 367 p. 

Traver, J.R. 1933. Heptagenine mayflies of North America. J. New York Entom. Soc. 
41: 105-125. 

Plecoptera 

Baumann, R.W., A.R. Gaufin, and R.F. Surdick. 1977. The stonflies (plecoptera) of the 
Rocky Mountains. Mem. Amer. Entom. Soc. 31: 1-208. 

Hoppe, G.N. 1938. Plecoptera of Washington. University of Washington Publications in 
Biology 4(2): 139-174. 

Hynes, H.B.N. 1988. Biogeography and origins of the North American Stoneflies 
(plecoptera). Mem. Entom. Soc. Can. 144: 31-38. 

Jewett, S.G., Jr. 1959. The stoneflies (plecoptera) of the Pacific Northwest. Oregon State 
Monographs 3: 1-95. 

Stark, B.P. and A.R. Gaufin. 1976. The nearctic Genera of Perlidae (Plecoptera). Misc. 
Publ. Entomol. Soc. Amer. 10(1): 1-80. 

Stark, B.P., S.W. Szczytco and B.C. Kondratieff. 1988. The Cultus decisus complex of 
Eastern North America (plecoptera: Perlodidae). Proc. Entomol. Soc. Wash. 90(1): 
91-96. 

Stewart, K.W. and B.P. Stark. 1989. Nymphs of North American stonefly genera 
(plecoptera). Thomas Say Foundation Series, Volume 12, Amer. Entomol. Soc., 
Hyatsville, MD. 

Szczytco, S.W. and K.W. Stewart. 1979. The Genus Isoperla (plecoptera) of Western 
North America; holomorphology and systematics, and a new Stonefly Genus 
CascadoperZa. 

Trichoptera 

Anderson, N.H. 1976. The distribution and biology of the Oregon Trichoptera. 
Agricultural Experiment Station, Technical Bulletin 134. Oregon STate University, 
Corvallis, OR. 152 pp. 



Newell, R.L. and D.S. Potter. 1973. Distribution of some Montana caddisflies. Proc. 
Montana Acad. Sci. 33: 12-21. 

Nimmo, A.P. and G.G.E. Scudder. 1978. An annotated checklist of the Trichoptera 
(Insecta) of British Columbia. SYESIS 11: 117-134. 

Roembild, G. 1982. The Trichoptera of Montana with distributional and ecological notes. 
Northwest Science 56(1): 8-13. 

Ross, H.H. 1956. Evolution and classification of the mountain caddisflies. The University 
of Illinois Press, Urbana, IL. 213 pp. 

Smith, S.D. 1968. The Rhyacophila of the Salmon River drainage of Idaho with special 
reference to larvae. Annals Entomol. Soc. Amer. 61(3): 655-674. 

Wiggins, G.B. 1965. Additions and revisions to the genera of North American caddisflies 
of the family Brachycentridae with special reference to the larval stages (Trichoptera). 
Canad. Entomol. 97: 1089-1106. 

Wiggins, G.B. 1977. Larvae of the North American caddisfly genera (Trichoptera). 
University of Toronto Press, Toronto, Ontario. 401 pp. 

Diptera: General 

McAlpine, J.F., B.V. Peterson, G.E. Shewell, H.J. Teskey, J.R. Vockeroth, and 
D.M.Wood, Eds. 1981. Manual of Nearctic Diptera, Volume 1. Research Branch, 
Agriculture Canada. Biosystematics Research Institute, Ottawa, Ontario. 674 pp. 

McAlpine, J.F., B.V. Peterson, G.E. Shewell, H.J. Teskey, J.R. Vockeroth, and 
D.M.Wood, Eds. 1987. Manual of Nearctic Diptera, Volume 2. Research Branch, 
Agriculture Canada. Biosystematics Research Institute, Ottawa, Ontario. pp. 675-
1332. 

Diptera: Chironomidae 

Mason, W.T., Jr. 1968. An introduction to the identification of chironomid larvae. 
Federal Water Pollution Control Administration, Division of Pollution Surveillance, 
Cincinnati, OR. 89 pp .. 

Oliver, D.R., D. McClymont, and M.E. Roussel. 1978. A key to some larvae of 
Chironomidae (Diptera) from the Mackenzie and Porcupine River Watersheds. 
Fisheries and Marine Service, Technical Report No. 791. Winnipeg, Manitoba. 73 
pp. 



Roback, S.S. 1971. The subfamily Tanypodinae in North America. Monogr. Acad. Nat. 
Sci. Philad. 17: 1-410. 

Simpson, K. W. 1982. A guide to basic taxonomic literature for the genera of North 
American Chironomidae (Diptera)-adults, pupae, and larvae. New York State 
Museum, Bulletin No. 447. Albany, New York. 43 pp. 

Wiederholm, T., Ed. 1983. Chironomidae of the Holarctic region keys and diagnoses: Part 
I-Larvae. Entomologica Scandinavica, Supplement No. 19. 457 pp . 

. Diptera: Simuliidae 

Adler, P.H. and K.C. Kim. 1986. The blackflies of Pennsylvania (Simuliidae, Diptera): 
bionomics, taxonomy, and distribution. The Pennsylvania State University, College 
of Agriculture, Agricultural Experiment Station, Bulletin 856 .. University Park, PA. 
88 pp. 

Kim, K.C. and R.W. Merritt, Eds. 1987. Black flies: ecology, population management, 
and annotated world list. The Pennsylvania State University. University Park, PA. 
528 pp. 

Other Taxonomic Keys 

Burch, J .B. 1972. Biota of Freshwater Ecosystems Identification Manual No.3. 
Freshwater sphaeriacean clams (Mollusca-Pelecypoda) of North America. Museum of 
Zoology, The University of Michigan, Ann Arbor, Michigan. 31 pp. 

Hobbs, H.H., Jr. 1972. Biota of Freshwater Ecosystems Identification Manual No.9. 
Crayfishes (Astacidae) of North and Middle America. Smithsonian Institution, 
Washington, D.C. 173 pp. 

Holsinger, J.R. 1972. Biota of Freshwater Ecosystems Identification Manual No.5. The 
freshwater amphipod crustaceans (Gammaridae) of North America. Old Dominion 
University, Norfolk, Virginia. 89 pp. 

Kenk, R. 1972. Biota of Freshwater Ecosystems Identification Manual No. 1. Freshwater 
planarians (Turbellaria) of North America. Smithsonian Institution, Washington, 
D.C. 81 pp. 



Appendix C 

Description of 
Rapid Bioassessment Biometrics 



(reprinted from PIafkin et al., 1989) 
Rime/Run Sample 

Metric I. Species Richness 

RefleclS health of the community 
through a measurement of the variety of 
taxa (total number of genera and/or species) 
present. Generally increases with increasing 
water quality, habitat diversity, and/or habi­
tat suitability. Sampling of highly similar 
habitalS will reduce the variability in this 
metric attibutable to factors such as current . 
speed and substrate type. Some pristine 
headwater streams may be naturally 
unproductive, supponing only a very 
limited number of taxa. In these situations, 
organic enrichment may result in an 
increase in number of taxa (including EPT 
taxa). 

Metric 2. Modified Hilsenhoff Biotic Index 

Tolerance values range from 0 to JO, 
increasing as water quality decreases. The 
index was developed by HiiseRhoff (1987b) 
to summarize overall pollution tolerance of 
the benthic anhropod community with a 
single value. This index was developed as a 
means of detecting organic pollution in 
communities inhabiting rock or gravel rif­
fles. and has been modified for this docu-

ment to include non-anhropod species as 
well, on the basis of the biotic index used 
by the State of New York (Bode 1988). 

Although Hilsenhorrs biotic index was 
originally developed for use in Wisconsin, 
it is successfully used by several States and 
should prove reliable for extensive use, 
requiring regional modification in some 
instances. Alternative tolerance classifica­
tions and biotic indices have also been 
developed by some State agencies (Appen­
dix Cl. The formula for calculating the 
Biotic Index is: 

where 

x· t· 
HBI - "< -'-' -" n 

Xi = number of individuals within a species 
to = tolerance value of a speoies 
n = total number of organisms in the sample 



Although it may be applicable for other 
types of pollutants, use of the HBI in 
detecting non-organic pollution effects has 
not been thoroughly evaluated. The State of 
Wisconsin is conducting a study to evaluate 
the ability of Hilsenhoff's index to detect 
non-organic effects. Winget and Mangum 
(1979) have developed a tolerance classifica­
tion system applicable to the assessment of 
nonpoint source impact. Additional biotic 
indices are also listed in U.S. EPA (1983). 

Metric 3. Ratio of Scraper and Filtering Collector 
Functional Feeding Groups 

The Scraper and Filtering Collector 
Functional Group ratio reflects the riffle/run 
community foodbase and provides insight 
into the nature of potential disturbance fac­
tors. The proportion of the two feeding 
groups is important because predominance 
of a particular feeding type may indicate an 
unbalanced community responding to an 
overabundance of a particular food source. 
The predominant feeding strategy refl~ts 
the type of impact detected. 

A description of the Functional Feeding 
Group concept can be round in Cummins 
(1913). Genus-level Functional Feeding 
Group designations Tor most aquatic insects 
can be found in Merritt and Cummins 
(1984). 

The relative abundance of Scrapers and 
Filtering Collectors in the riffle/run habitat 
provides an indication of the periphyton 
community composition and availability of 
suspended Fine Particulate Organic Material 
(FPOM) associated with organic enrich­
ment. Scrapers increase with increased 
abundance of diatoms and decrease as 
filamentous algae and aquatic mosses 
(which cannot be efficiently harvested by 
Scrapers) increase. However, filamentous 
algae and aquatic mosses provide good 
attachment sites for Filtering Collectors, 
and the organic enrichment often responsi­
ble for overabundance of filamentous algae 
provides FPOM utilized by the Filterers. 

Filtering Collectors are also sensitive to 
toxicants bound to fine particles and may 
decrease in abundance when exposed to 
sources of such bound toxicants (Cummins 
1987). The Scraper to Filtering Collector 
ratio may not be a good indication of 
organic enrichment if adsorbing toxicants 
are present. This situation is often 



associated with point source discharges 
where cenain toxicants adsorb readily to 
dissolved organic maUer (DOM) forming 
FPOM during flocculation. Toxicants thus 
become available to Filterers via FPOM. In 
these instances the HBI and EPT Index may 
provide additional insight. Qualitative field 
observations on periphyton abundance may 
also be helpful in interpreting results. 

Metric 4. Ratio of EPf and Chironomidae 
Abundances 

The EPf and Chironomidae abundance 
ratio uses relative abundance of these indi­
cator groups as a measure of community 
balance. Good biotic condition is reflected 
in communities having a fairly even distri­
bution among all four major groups and 
with substantial representation in the sensi­
tive groups Ephemeroptera. Plecoptera. and 
Trichoptera. Skewed populations having a 
disproportionate number of the generally 
tolerant Chironomidae relative to the more 
sensitive insect groups may indicate 
environmental stress (Ferrington 1987). 
Cenoin species of some genera such as 
Cric%pus are highly tolerant (Lenat 1983. 
Mount et al. 1984). opportunistic. and may 
become numerically dominant in habitats 
exposed to metal discharges where EJ7f 
taxa are not abundant. thereby providing a 

good indicator of toxicant Slress (Winner 
et aI. 1980). Clements et al. (1988) found 
that mayflies were more sensitive than 
chironomids when exposed to 15 to 32 "giL 
of copper. 

Chironomids tend to become increas­
ingly dominant in terms of percent taxo­
nomic composition and relative abundance 
along a gradient of increasing enrichment' 
or heavy metals concentration (Ferrington 
1987). 

An alternative to the ratio of EPT and 
Chironomidae abundance metric is the Indi­
cator Assemblage Index (IAI) developed by 
Shackleford (1988). The IAI integrates the 
relative abundances of the EPT taxonomic 
groups and the relative abundances of 
chironomids and annelids upstream and 
downstream of a pollutant source to evalu­
ate impairment. The IAI may be a valuable 
metric in areas where the annelid commu­
nity may fluctuate substantially in repsonse 
to pollutant stress. 



Metric 5. Percent Contribution of Dominant 18xon 

The percent contribution of the numeri­
cally dominant raxon to the total number of 
organisms is an indication of community 
balance at the lowest positive taxonomic 
level. (The lowest positive taxonomic level 
is assumed to be genus or species in most 
instances.) A community dominated by rela­
tively few species would indicate environ­
mental stress. (If the Pinkham and Pearson 
Similarity Index is used as a conununity 
similarity index for metric number 7, this 
metric may be redundant.) Shackleford 
(1988) has modified this metric to reflect 
"dominants in common" (DIe) utilizing the 
dominant five taxa at the stations of 
comparison. 

This DlC approach is based on the 
original metric used in earlier drafts of this 
RBP document. The ole will provide a " 
measure of replacement or substitution 
between the reference community and the 
downstream station. The purpose of the 
modification to "percent contribution of 
dominant raxon" used in RBP III (and RBP 
II) is to focus on evenness/redundancy of 
the benthic community regardless of taxa 
composition. Compositional shifts are mea­
sured by other metrics such as the commu­
nity similarity indices. 

Metric 6. EPT Index 

The EPT Index generally increases with 
increasing water quality. The EPT Index is 
the total number of distinct taxa within the 
orders Ephemeroptera, Plecoptera, and 
Trichoptera. This value sununarizes taxa 
richness within the insect orders that are 
generally considered to be pollution 
sensitive. 

Headwater streams which are naturally 
unproductive may experience an increase in 
taxa (including EPT taxa) in response to 
organic enrichment. In this situation, a 
"missing genera" approach may be more 
valuable. Shackleford (1988) uses a "miss­
ing genera" metric to evaluate the loss of 
EPT taxa from upstream to downstream to 
avoid the complication in data interpretation 
resulting from the addition or replacement 
of genera. 



CPOM Sample 

Metric 8. Ratio of Shredder Functional Feeding 
Group and Total Number of Individuals 
Collected 

Also based on the Functional Feeding 
Group concept, the abundance of the Shred­
der Functional Group relative to the abun­
dance of all other Functional Groups allows 
evaluation of potential impairment as indi­
cated by the CPOM-based Shredder com­
munity. Shredders are sensitive to riparian 
zone impacts and are panicularly good indi­
cators of toxic effects when the toxicants 
involved are readily adsorbed to the CPOM 
and either affect the microbial communities 
colonizing the CPOM or the Shredders 
directly (Cummins 191fT). 

The degree of toxicant effects on Shred­
ders versus ·Filterers depends on the nature 
of the toxicants and the organic panicle 
adsorption efficiency. Generally, as the size 
of the panicle decreases, the adsorption 
efficiency increases as a function of the 
increased surface to volume ratio (Hargrove 
1m). As stated in metric 3, water-borne 
toxicants are readily adsorbed to FPOM. 
Toxicants of a terrestrial source (e.g., pesti­
cides, herbicides) accumulate on CPOM 
prior to leaf fall thus having a substantial 
effect on Shredders (Swift et al. 1988a and 
1988b). The focus of this approach is on a 
comparison to the reference community, 
which should have an abundance and diver­
sity of Shredders representative of the par­
ticular area under study. This allows for an 
examination of Shredder or Collector "rela­
tive" abundance as indicators of toxicity. 



Appendix D 

Reference Site Descriptions 

By 
Henry L. Dietrich 



Puget Lowlands Ecoregion Reference Sites 

BINGHAM CREEK 

The Bingham Creek site is within second growth timber and located on commercial forest lands. 

The sample station is approximately 650 feet above mean sea level in elevation. Upstream 

drainage basin area is 4.6 square miles. The basin terminates in the surrounding hills, 2 miles 

upstream from the sampling site. Highest elevations within the Bingham Creek drainage reach 

2,600 feet. Bingham Creek is a tributary of the East Fork Satsop River. 

Stream substrate within the sample reach contains cobble, gravel, and silty areas. Large 

diameter woody debris is present along and within the stream. The reference reach was nearly 

dry during water quality and benthic macroinvertebrate sampling in May. The sample reach was 

dry in June and August. A large marsh persists just downstream of the reference reach. 

Outflow from this marsh maintains stream flow in the lower reaches of Bingham Creek year 

round. 

Forests in the vicinity of the sample station are dominated by Douglas fir (Pseudotsuga 

menziesiz) which are 1-2 feet diameter. Larger well rotted stumps are visible above the forest 

floor. Other tree species observed include western hemlock (Tsuga heterophylla), big-leaf maple 

(Acer macrophyllum), red alder (Alnus rubra), and black cottonwood (Populus Trichocarpa). 

Tall shrubs include osoberry (Oemieria cerasifonnis), vine maple (Acer circinatum), and 

ninebark (Physocarpus capitatus at this site). Lower shrubs include Oregon grape (Berberis 

nervosa), salal (Gaultheria shallon), baldhip rose (Rosa gymrwcarpa), red huckleberry 

(Vaccinium parvifolium), and salmonberry (Rubus spectabilis). Herbs include swordcfern 

(Polystichum munitum), false lily-of-the-valley (Maianthemum dilatatum), rattlesnake-plantain 

(Goodyera oblongifolia), bleeding heart (Dicentra jonnosa), pig-a-back-plant (Tolmiea 

menziesii), and Siberian miner's lettuce (Montia sibirica). 



SNOW CREEK 

The sample reach on Snow Creek is 300 feet above mean sea level. Approximately 6 miles 

upstream, the basin reaches its highest point at Mount Zion, about 4,250 feet in elevation. 

Drainage area upstream from the sample reach is 1.1.4 square miles. The stream substrate is 

primarily cobble, gravel, and sand. However, ,a few areas have been scoured to bedrock. 'The 

mouth of Snow Creek is located at Discovery Bay. 

Red alder was the most common tree species noted in creekside areas. An occasional western 

red cedar can be found along the sample reach. Big leaf maple and vine maple are also present. 

Douglas fir and western hemlock are scattered among deciduous trees on slopes above the east 

bank of the sample reach. Elderberry (Sambucus species), osoberry, and salmonberry are 

abundant shrubs. 

SEABECK CREEK 

Upstream drainage basin area for the original Seabeck Creek sample reach was 2.2 square miles. 

The site was changed to a point one mile downstream from the original location in May 1991. 

A reference site change was necessary when surface flow ceased and intergravel flow persisted. 

Intergravel stream flow during the spring was also observed at the Bingham Creek reference site. 

The new reference reach is just upstream from Seabeck Creek's mouth at Seabeck Bay. This 

change more than doubled the upstream drainage basin area of the reference site. Highest 

elevations within this basin are 540 feet above mean sea level. The original sample reach was 

located at 120 feet elevation while the new location is approximately at sea level. Current uses 

include minimial residential development, grazing, and forest practice activities. 

Stream substrate was cobble, gravel, and sand. Water was clear, but with a slight brown tint 

indicating the presence of naturally occurring organic acids. Algal growth was noted on the 

stream substrate during the May site visit. Large diameter woody debris was absent from the 

sample reach. 

Tree species along the creek include western red cedar to three feet in diameter at breast height, 

Douglas fir, and red alder. 'Shrubby plants inGlude salmonberry, thimbleberry (Rubus 



parvijlorus), osoberry, cascara (Rhamnus purshiana) , and vine maple. Herbs include horsetail 

(Equisetum species), ladyfern (Athyrium filix-femina) , buttercup, and non-native species. 

DEW A ITO RIVER 

Drainage basin area upstream of the Dewatto River sample reach is 5.5 square miles. The 

sample reach is located at 180 feet above mean sea level and the highest points within the basin 

exceed 400 feet elevation. Basin uses include historical forest practices and minimal residential 

development. Dewatto River enters the lower south end of Hood Canal. 

Stream substrate within the sample reach is primarily gravel and sand. Water is tea colored. 

Large organic debris is present within and along the river. The river is heavily shaded by 

adjacent deciduous trees and shrubs. Evidence of recent beaver activity within the sample reach 

was found during the August site visit. 

Vegetation along slopes above the eastern side of the sample reach was dominated by moderately 

sized big-leaf maples. Red alder and black cottonwood were found near the river. Scattered 

second growth western red cedar and western hemlock were noted as well. The tall shrub layer 

along the sample reach consists of a particularly dense coverage of vine maple. Other shrubby 

species include: salmonberry, devil's club «(Oplopanax horidum) , ninebark, salal, and evergreen 

huckleberry (Vaccinium ovatum). Herbaceous species include: ladyfern, bleeding heart, and pig~ 

a-back plant. The distribution of original growth stumps and downed wood within and along 

the sample reach indicates this sites vegetation was historically dominated by large diameter 

western red cedar as was most of the Puget Lowland ecoregion. 

TAHUYA RIVER 

The Tahuya River sample reach is located on Department of Natural Resources (DNR) land at 

400 feet elevation above mean sea level. Upstream drainage basin area is 8 square miles and 

includes Panther and Tahuya Lakes. The highest points within the basin are near 1600 feet 

elevation at Green Mountain and Gold Mountain. The Tahuya River empties into the south end 

of Hood Canal. 

-- . ----------------------------



Stream substrate is primarily cobble, gravel, and sand. Large amounts of deciduous leafy debris 

are also present within the stream. Portions of the sample reach are overhung by dense 

deciduous shrubs, especially ninebark. Water was clear, but tea colored during the May site 

visit. Large organic debris is present in small quantities within the sample reach. 

Tree species include second growth Douglas fir and western hemlock in upland areas and 

western red cedar along the river. The largest conifers approached 2 feet diameter at breast 

height. Red alder was also commonly encountered. Close to the river, shrubby plants 

encountered include: ocean spray (Holodiscus discolor), spirea (Spirea species), devil's club, 

ninebark, and salmonberry. Snowberry (Symphoricarpos species), salal, oregon grape, baldhip 

rose, cascara, red huckleberry, evergreen huckleberry, and twinflower (Linnaea borealis) were 

found in upland areas. Herbaceous species include: ladyfern, brakefern (Pteridium aquilinum), 

vanillaleaf (Achlys triphylla) , and fragrant bedstraw (Galium triflorum). 

TOBOTON CREEK 

The Toboton Creek sample reach is 460 feet above mean sea level. Upstream basin area is 2.2 

square miles. The highest point in the basin is 800 feet elevation about three miles upstream 

of the sample reach. Toboton Creek originates from springs, a likely source being nearby Clear 

Lake. Present basin uses include minimal residential development and some nearby recreation. 

Typical stream substrate within the sample reach includes moss covered cobbles, gravel, and 

sand. Water is slightly tea colored. Large organic debris is present in the creek. Shrubs close 

over portions of the channel and, in combination with overstory trees, provide a high degree of 

stream shading. 

Overstory of the creekside areas is dominated by red alder and western red cedar. Douglas fir 

and pacific yew (Taxus brevifolia) are present as well. Common shrubs include Oregon grape, 

ninebark, ocean spray, elderberry, devil's club, salmonberry, thimbleberry, osoberry, and 

snowberry. Herbs include swordfern, ladies-fern, nettles, skunk cabbage (Lysichitum 

americanum), fragrant bedstraw, and grasses. 

----- ----------------' 



Cascades Ecoregion Reference Sites 

HEDRICK CREEK 

Hedrick Creek lies northwest of Mt. Baker in the Mt. Baker-Snoqualmie National Forest and 

is one of a series of steep, narrow creek basins bisecting the northeast-facing slopes of Slide 

Mountain. The sampling station's elevation is 1,00.0 feet above mean sea level. The drainage 

basin area upstream is approximately 2 square miles. Two miles upstream from the sampling 

site, Hedrick Creek reaches the highest point of the basin at an elevation of 4,900 feet. The 

creek enters the North Fork of the Nooksack River a short distance downstream from the sample 

reach. 

Hedrick Creek is the northernmost Cascade reference stream evaluated in this pilot project. 

Stream substrate is primarily cobbles and boulders. Destabilized banks, loss of streamside 

vegetation, and characteristic mountain stream channel revisions resulted from winter storm 

runoff in Hedrick Creek prior to the January 1991 surface water sampling. Portions of the 

slopes along the lower end of the sample reach were undercut, exposing a 25-foot denuded bank 

on the east side of the creek. Recently-fallen trees initially layover the channel at the midpoint 

of the sample reach, but were removed immediately above the wetted channel during the spring. 

Upland areas near the Hedrick Creek site contain closed canopy second growth western hemlock 

and Douglas fIr forests with dominants 1-2 feet in diameter. Decidious tree species common in 

the vicinity include red alder, big-leaf maple, and willows (Salix sp.). Vine maple as well as 

salmonberry and devil's club in low areas were noted in the shrub layer near the creek. Herbs 

include lady-fern, sword-fern, and pig-a-back-plant. 

GREENWATER RIVER 

The headwaters of the Greenwater River originate in mountainous slopes west of the PacifIc 

Cascade Crest in the vicinity of Naches Pass (4,9.0.0 feet elevation). The sample reach on the 

Greenwater river is located at around 2,300 feet elevation and nine miles downstream from the 

river's origin. Drainage basin area upstream of the sampling site is 52 square miles. This basin 

is located within the Mt. Baker-Snoqualmie National Forest. Minor impacts from riverside car 



campers were noted downstream from the sample reach this spring and include: abandoned trash, 

multiple fire pits, minor streamside alterations, and vegetation disturbance. Land uses within 

this basin include recreation and forestry. The Greenwater River is part of the Puyallup River 

drainage. 

River substrate is primarily boulder and cobble within the sample reach. River banks are lined 

with deciduous trees of moderate height. A paved mainline forest road runs along lower slopes 

above the south bank of the sample reach. Slopes above the north river bank are covered with 

large conifers. A few large stumps with springboard notches were noted along the rivers edge. 

It is likely that more of the river was shaded by overhead canopy historically. The deciduous 

riparian areas show signs of seasonal inundation. However, the river .. channel is well stabilized 

in this reach with a narrow flood plain. During low flows at the August site visit, attached 

green filamentous algae were noted. 

Tree species in the riparian areas include red alder, willow species, and an occasional large 

black cottonwood. Currents (Ribes species), vanilla leaf, coltsfoot (Petasites species), and 

Siberian miner's lettuce were also found here. Slopes above the north side of the river contain 

large Douglas fu, silver fir (Abies amabilis), western hemlock, and moderately sized western 

red cedar. South of the river, between the riparian area and the road, a stand of Douglas fir, 

Western hemlock, Western red cedar, Pacific yew, grand fir (Abies grandis), and vine maple 

are regenerating. 

AMERICAN RIVER 

The American River sample reach is approximately 2,950 feet above mean sea level and located 

20 miles downstream from the rivers headwaters. The highest points within the basin exceed 

6,500 feet elevation in the vicinity of Chinook Pass. Upstream of the sample reach, the 

American River watershed covers 79 square miles. Much of this drainage is within two USFS 

wilderness areas, although the river corridor itself is not. This watershed originates along the 

eastern edge of the Cascade Crest and is part of the Yakima River drainage. 

River substrate is boulder and cobble. Banks of the sample reach are stable and contain 



deciduous shrub thickets in places. Moderate shading of the reach is provided by adjacent 

conifers. A partially stabilized cobble and boulder island is located at the upper end of the 

sample reach. Human influences of note along the sample reach include a paved road 

parallelling the river on the north side. A USGS gauging station is located at the base of the 

sample reach. River water was cloudy during August 1991. An identifiable layer of silt had 

been deposited in pools and along channel edges prior to our August site visit. Five miles 

upstream of the reference reach the river water was clear during the same site visit in August 

1991 . 

Douglas fir, grand fir, and Ponderosa pine are common in the upland forests along the river 

reach. Oregon grape, Oregon boxwood (Pachystima myrsinites), and snowberry shrubs are 

common in forested areas. Calypso orchids (Calypso bulbosa) were in bloom during the May 

site visit. A few black cottonwoods are scattered closer to the river. Red-osier dogwood 

(Comus stolonifera) and alder provide much of the shrub cover along the river. Knapweed 

(Centaurea species), monkey-flowers (Mimulus species), lupines (Lupinus species), grasses, and 

other herbs were present in open areas. 

ENTIAT RIVER 

The Entiat River valley is oriented northwest to southeast. It is bordered by the Entiat Mountains 

on the south and the Chelan Mountains to the north. High points within the watershed are well 

over 6,500 feet above mean sea level. The sample reach is at 1,950 feet elevation. Upstream 

basin area is 158 square miles. The river originates 24 miles above the sample reach and 

empties into the Columbia River about 28 miles downstream. 

Slopes along the sample reach include a patchwork of bare rock, young post-fire reproduction, 

and open pine forest. These areas had been burned over within the last several years as a result 

of a naturally occurring forest fue. Patches of dead standing trees are visible on upper slopes. 

A recently cut Ponderosa pine stump has a diameter of 2 feet and shows 110 annual rings. 

River substrate is primarily boulder, cobble, and gravel. Kick net samples contain a coarse 

white quartz sand. 



Ponderosa pine is the predominant upland tree species in the vicinity of the sample reach. 

However, Douglas fir saplings are present in moderate numbers. Riparian areas contain black 

cottonwood and willows. Shrubs include baldhip rose, Ceanothus species, and Oregon box. 

Common herbs include lupine and yarrow (Achillea species). 

TRAPPER CREEK 

The Trapper Creek sample reach and its entire upstream drainage basin are located within U.S. 

Forest Service-designated wilderness area. Drainage area upstream of the sample reach is 7 

square miles. The sample reach is approximately 1,800 feet above mean sea level. The steep 

upper portions of this drainage exceed 3,900 feet elevation within 3 miles of the reference site. 

This area appears to be used for only low-impact recreational activiti~s at present. A few old 

. cut stumps were noted along the western bank, but in most cases the logs had not been removed 

and have rotted on site. Trapper Creek is a tributary to the Wind River. 

Creek substrate is primarily boulder and gravel. Streamside rocks are moss-covered. Large 

organic debris of varied decay class, including cedar logs greater than 6 feet in diameter, are 

. present in and along the stream. This is the only reference stream found for this project which 

is currently recruiting debris logs with diameters greater than 2 to 3 feet. Although streambanks 

may be seasonally inundated, there is no evidence of recent bank failure or stream course 

changes. 

Trees found along the sample reach include: Douglas fir and western red cedar frequently in 

excess of 6 feet diameter at breast height (DBH); western hemlock often greater than 4 feet 

DBH; and big-leaf maple. No fire scars were seen. Small red alders dominate narrow open 

areas along the stream. Where the forest canopy has been opened by windthrow, western 

hemlock appears to dominate regeneration. Shrubs along the sample reach include: vine maple, 

salmonberry, red huckleberry, and devil's club. Herbaceous species along the sample reach 

include: Trillium (Trillium ovatum), swordfern, brake fern, maidenhair fern (Adiantum pedarum), 

ladyfern, vanilla leaf, bleeding heart, and violet (Viola species). 



MIDDLE FORK TEANA WAY RIVER 

The Middle Fork of the Teanaway River drains a 26 square mile area upstream of the sample 

reach. The sample site is 2,600 feet elevation above mean sea level and highest elevations 

within the basin exceed 5,900 feet. The Middle Fork of the Teanaway originates about 9 miles 

upstream of the sample reach. Most of this basin is within the Wenatchee National Forest, 

however, portions checkered are with private forest lands. 

Substantial changes in the river course occurred last winter just upstream from the sample reach. 

Bare dirt and clay banks were exposed where the river cut new channels. Upland conifers up 

to 2 feet in diameter fell into the river and large amounts of gravel and cobble were deposited 

within the sample reach. Spring benthic sampling took place in June,. as the river was too high 

to sample during the May visit. Water was clear during the June visit. The August site visit 

showed very low flows and a newly deposited layer of fine silt on the stream substrate. 

Common upland tree species found along the sample reach include grand fir, western hemlock, 

and Ponderosa pine. Dominants are 1-2 feet in diameter. Black cottonwood, willows, and 

alders occur along the river. Shrubs noted include: vine maple, oregon boxwood, bald-hip rose, 

and red-osier dogwood. Herbaceous species include starflower (Trientalis lan/olia) and monkey­

flowers. 



Columbia Basin Ecoregion Reference Sites 

NANEUM CREEK 

The Naneum Creek reference reach is located on private timberlands near 2,600 feet above mean 

sea level. The highest points within the basin exceed 5,900 feet elevation approximately 13 

miles upstream. Drainage basin area upstream of the sample reach is 67 square miles. 

Creekside areas are fenced leaving an ungrazed riparian buffer, but the uplands within this basin 

are grazed by cattle. Naneum Creek is a tributary of the Yakima River. 

Stream substrate within the sample reach is composed of moderately embedded cobble and 

gravel. Water is typically clear. Variation in stream flow is partially' moderated by water 

impounded behind a 200 foot long beaver dam just upstream from the sample reach. Beaver 

dam construction may be a regular occurrence in streams draining the east side Cascades into 

the Columbia Basin. Partial shading of the sample reach results from the upper, open deciduous 

canopy along the creek. Minor washouts as well as gravel deposition and seasonal inundation 

have occurred along banks within the reference reach. Occasional pieces of large organic debris 

can be found in and along the creek. 

Upland areas are composed of open Ponderosa pine forests with sagebrush (Artemisia species) 

and bunchgrass understory. Alder and black cottonwood are scattered along the creek. Red­

osier dogwood is dense and very common along the creek border. Other common shrubby 

species include: willow species, snowberry,ninebark, ocean-spray, blue elderberry (Sambucus 

ceruZea), chokecherry (Prunus virginiana) , and rarely oregon grape. Herbaceous species noted 

include: iris (Iris missouriensis), sedges (Carex species) and knapweed. 

UMTANUM CREEK 

The Umtanum Creek sample reach is located within the LT Murray Wildlife area. The sample 

reach is about 1,600 feet above mean sea level. Upstream basin area is 52 square miles and the 

highest points within the drainage are about 3,900 feet in elevation. Umtanum Creek's valley 

is oriented west to east between Manastash Ridge to the north and Umtanum Ridge to the south. 

Umtanum Creek originates from a series of springs approximately 15 miles upstream from the 



sample site. A short distance downstream from the sample reach, Umtanum Creek empties into 

the Yakima River. 

Streamside vegetation within the sample reach is dominated by willow species which provide 

a high degree of shading to the stream. Alder and cottonwood are present in the riparian area 

as well. The creek substrate is cobble and gravel interspersed with decomposed organics. There 

are no signs of recent erosion or channel changes within the sample reach. Streamflow is 

relatively constant year-round. Large organic debris is not found within this sample reach. 

Upland vegetation becomes sparse and the most noticeable plants are sagebrush and knapweed. 

Cactus (Opuntia species) were in bloom during the June visit. Steeper portions of the valley 

walls north of the stream are talus slopes. South of the stream, sagebrush, knapweed, and 

bunchgrass cover areas between basalt cliffs. 

LITTLE KLICKITAT RIVER 

The Little Klickitat River sample reach is located along Highway 97 about 1,800 feet above 

mean sea level. The upstream drainage basin area is 52 square miles and includes the southern 

slopes of the Simcoe Mountains. Highest elevations within the drainage exceed 4,600 feet in 

elevation about 10 miles north of the reference reach. Land uses within the basin include 

dryland farming and grazing. Streamside fencing provides intact riparian wne vegetation. The 

Little Klickitat River is a tributary of the Klickitat River. 

Substrate within the sample site includes cobbles and leafy organic debris. Banks are gently 

sloping, covered with vegetation, and without signs of recent erosion. Partial shading is 

provided by riverside trees. 

Tree species along the sample reach include alder and willow. Upland areas contain scattered 

Ponderosa pine. Red-osier dogwood was the most notable shrubby plant species along the 

stream edge. Herbaceous species include: horsetail, reeds (Juncus species), sedges, and grasses. 



CUMMINGS CREEK 

Cummings Creek is a tributary of the Tucannon River. The sample site is located on Washington 

Department of Wildlife land at around 2,300 feet in elevation. Cummings Creek extends about 

8 miles upstream beyond the reference reach to elevations of near 4,900 feet. It drains a narrow 

north-by-northwest to south-by-southeast oriented valley. Upstream of the sample reach are 19 

square miles of land within the drainage basin. The Blue Mountains and Umatilla National 

·Forest lie to the south. 

Streamside vegetation is mostly deciduous and the creek substrate contains noticeable quantities 

of detrital material. Moss-covered cobble, gravel, and silt are present as well. The stream 

channel appears stable, without recent signs of erosion.. Infrequent grazing activity may occur 

along this stream reach, although there was little recent evidence of such activity. 

Upland areas contain open Ponderosa pine forests with some fire scars. Quaking aspen (Populus 

tremuloides) is found along the creek. Shrubs in the vicinity of the sample reach include red­

osier dogwood, ninebark, blue elderberry, snowberry, rose, and alder. Horsetails and grasses 

grow along the stream riparian zone. 

NORTH FORK ASOTIN CREEK 

The North Fork Asotin Creek sample reach is located about 2,400 feet above sea level. 

Upstream from this reference site the creek drains 42 square mile of canyon country between 

Smoothing Iron Ridge to the south and Bracken Ridge to the north. Higher elevations within this 

drainage exceed 4900 feet. Lands within this drainage are managed by the Washington 

Department of Wildlife, Washington Department of Natural Resources, and U.S. Forest Service. 

This stream is a part of the Snake River drainage. 

The southern edge of the sample reach is bounded by highly weathered rock cliffs. The northern 

creekside areas contain both deciduous and coniferous forest. Stream substrate is cobble and 

gravel. Leafy organic input to the stream is large. 

Ponderosa pine and Douglas fir up to 2 feet in diameter occur in upland areas. Deciduous trees 



and shrubs include water-birch (Betula occidentalis), blue elderberry, rose, and ocean-spray. 

Sagebrush and grasses provide understory below patches of open coniferous forest in upland 

areas. A very large thistle (probably Carduus sp.) was observed on the access road to the 

stream reach. 

SPRING CREEK 

The Spring Creek sample reach is located 1,600 feet above sea level and drains an 18 square 

mile area. The upstream drainage area reaches elevations of 2800 feet. Much of the upper end 

of this basin consists of rolling plateaus and buttes. Above the reference reach, Spring Creek 

changes from a network of grassy swales running across fields at its headwaters to a rock-lined 

creek in a narrow, forested canyon further downstream. All of. the drainage basin was 

reportedly forested in historic times prior to its present use of dryland farming. Spring Creek 

is a tributary of the Spokane River. 

As the name suggests, this creek originates from springs in its upper reaches. Stream substrate 

within the reference reach is cobble, boulder, and mud. No large organic debris was found 

within the reference reach. Deciduous shrubs and tall grasses inhabit portions of the stream 

riparian area along the reference reach. Rock slides and talus are found on the steep slopes 

above the road on the north side of the sample reach. 

Above a break in slope along the south side of the creek is an open Douglas fir forest. Above 

the road on the north side of the canyon is an open, mixed forest of Ponderosa pine and Douglas 

fir. Alders, birch, and quaking aspen are scattered close to the stream. Shrubs noted include: 

snowberry, thimbleberry, rose, and red-osier dogwood. Herbs include nettles and grasses. 

Duckweed (Lemnaceae Family) is growing in slower flowing stream areas. 



Appendix E 

Benthic Macroinvertebrate Mean Abundance Tables 



FalL 1990 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Fami ly Genus/Species Bingham Dewatto Seabeck Snow Tahuya loboten 

ACARI 
AMPHIPOOA 
AMPHIPOOA 
ARACHNOIDEA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
DECAPOOA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

UNIDENTI FlED 
TALITRIDAE 
UNIDENTIFIED 
ARANEAE 
ELMIDAE 
ELMIDAE 
ElMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
PSEPHENIDAE 
ASTACIDAE 
ATHERICIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
DIXIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHOOIDAE 
PSYCHODIDAE 
PSYCHOD IDAE 
PTYCHOPTERIDAE 
SIMULIIDAE 
TABANIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TJ PUll DAE 
UNIDENTIFIED 
BAETJDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPT AGEN II DAE 

Hydracarina 
Hyalella 
~;poda 

Araneae 
Cleptelmis 
Heterl ilTllius 
Lara 
Optioservus 
Stenelmis 
Zaitzevia 
p'sephenus 
Pacifasticus Leniusculus 
Atherix 
Ch i ronomi dae 

Chironomidae (Pupa) 

Dixa 
Oreogeton 
Glutops 
Maruina 
Pericoma 
Psychodidae (Pupal 
Ptychoptera 
Sirruliidae 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
LinnophiLa 
Tipula 
;mature 
Unidentified 
Baetis 
Cannella 
Drunella coloradensis 
Drunella doddsi 
Drunella spinifera 
Eurylophella 
Serratella 
Cinygrrula #1 
Cinygrrula #2 
Epeorus 

Creek 

0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.25 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.75 
0.00 
0.00 

River 

0.00 
.70 

0.00 
0.00 

. 1.40 

5.60 
.70 

0.00 
0.00 
0.09 
0.00 
0.00 
0.00 
4.20 
0.00 
0.00 
0.00 

.70 
3.50 
0.00 

.70 

.70 
0.00 
0.00 

.70 
1.40 

·3.50 
0.00 

.70 
0.00 
0.00 
2.80 
0.00 
0.00 
0.00 
0.00 
0.00 
1.40 

42.00 
0.00 
0.00 

Creek Creek: 

0.00 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 

.25 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
3.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.25 
0.00 
0.00 
0.00 
0.00 

.85 
0.00 
0.00 
0.00 
1.70 
0.00 
0.00 
4.25 

.85 
0.00 
0.00 
0.00 
0.00 

24.65 
0.00 
0.00 

.85 
.0.00 
0.00 
5.95 
2.55 
0.00 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.35 
0.00 
0.00 
0.00 

.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.35 
0.00 
0.00 
1.05 
1.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.95 
0.00 
0.00 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 . 

1.50 
0.00 
0.00 
0.00 
3.75 
0.00 
3.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.75 
0.00 

.75 
4.50 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.25 
0.00 
0.00 

Note: Seabeck Creek Fall 1990 and Yinter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPOOA 
GASTROPOOA 
GASTROPOOA 
GASTROPODA 
HEMIPTERA 
ISOPOOA 
MEGALOPTERA 
OOONATA 
OOONATA 
OLIGOCHAETA 
OLiGOCHAETA 
OLiGOCHAETA 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPIERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

Farn; Ly 

HEPTAGENIIDAE 
LEPTOPHLEBIIDAE 
TRICORYTHIDAE 
ANCYLIDAE 
PHYSIDAE 
PLANORBIDAE 
PLEUROCERIDAE 
UNIDENTIFIED 
UNIDENTIFIED 
SIALIDAE 
AN I SOPTERA 
COENAGRIONIDAE 
LUMBRI CULiDAE 
LUMBR I CULIDAE 
NAIDIDAE 
SPHAERIIDAE 
CAPNIIDAE 
CAPNIIOAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIOAE 
NEMOURIDAE 
NEMOURIDAE 
PEL TOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLODIDAE 
PERLODIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLODIDAE 
PERLODIDAE 
PERLOOIDAE 

Fall 1990 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Species 

Rh i th rogena 
paraleptophlebia 
Tricorythodes 
Ferrissia 
Physa 
Gyraulus 
Juga 

Hemiptera 
Isopoda 
Sial is 
Anisoptera 
Argia 
LlIJ'briculidae 
Rhynchelrnis 
Naididae 
Pisidiln 
Unidentified 
Utacapnia 
ALloperla 
Haplopeda 
Kathroperla 
Sweltsa. 
Unidentified 
Utaperla 
Perlornyia 
Nemoura 
Pocinosta 
Zapada 
Yoraperla 
Cal ineuria 
Claassenia 
Doroneuria 
HesperoperLa 
Cultus 
Oiura 
Isoperla 
Kogotus 
osobenus 
Perl inodes 
Setvena 
Skwala 
Unidentified 

Bingham Dewatto 
Creek River 

1.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9.80 
10.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00· 

4.90 
0.00 
0.00 
0.00 

.70 
0.00 
0.00 
0.00 
0.00 

23.80 
0.00 
0.00 
0.00 
0.00 
0.00 
2.80 
0.00 
3.50 
0.00 
0.00 
0.00 
0.00 

.0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.70 

Seabeck 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Snow 
Creek 

45.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.95 
1.70 
0.00 
0.00 
0.00 
6.80 
0.00 
0.00 
0.00 
6.80 
0.00 
0.00 
0.00 
0.00 
0.00 
4.25 
0.00 

10.20 
9.35 
0.00 
5.10 
5.95 
0.00 
2.55 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Tahuya 
River 

4.90 
1.05 
0.00 
0.00 
0.00 

.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

loboton 
Creek 

0.00 
8.25 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
0.00 
3.75 
0.00 

49.50 
0.00 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 

.75 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macro invertebrate samples were collected at an upstream Location. 
Spring 1991 and S~r 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Fall 1990 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Family Genus/Species Bingham Dewatto Seabeck Snow Tahuya Toboton 

Creek River Creek Creek River Creek 

------------------ ------------------ ------------------------
PLECOPTERA PTERONARCYIDAE Pteronarcella 0.00 .70 0.00 0.00 0.00 0.00 

PLECOPTERA PTERONARCYIDAE Pteronarcys 0.00 0.00 0.00 0.00 0.00 0.00 

PlECOPTERA TAENIOPTERYGIDAE Doddsia 2.00 0.00 0.00 0.00 0.00 0.00 

PLECOPTERA TAENIOPTERYGIDAE Taenionema 0.00 0.00 0.00 .85 1.75 .75 

TRICHOPTERA BRACHYCENTR IDAE Brachycentrus 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA BRACHYCENTRIDAE Micrasema 0.00 0.00 0.00 0.00 .70 0.00 

TRICHOPTERA GLOSSOSOMA TI DAE Glossosoma 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HElICOPSYCHIDAE Hel i copsyche, 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIDAE Arctopsyche 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCH IDAE Ceratopsyche 0.00 1.40 0.00 0.00 0.00 4.50 

TRICHOPTERA HYDROPSYCHIDAE Cheunatopsyche 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCH 10AE Hydropsyche 0.00 0.00 0.00 5.95 0.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Parapsyche 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYDROPTllIOAE Ochrotrichia 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA lIMNEPHILIDAE Ecc l i somyi a 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA lIMNEPHllIDAE Hydatophylax 0.00 .70 0.00 0.00 0.00 0.00 

TRICHOPTERA lIMNEPHllIDAE Moselyana 0.00 .70 0.00 0.00 0.00 0.00 

TRICHOPTERA lIMNEPH III OAE Neophylax 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPODIDAE Polycentropus 0.00 0.00 0.00 .85 0.00 0.00 

TRICHOPTERA PSYCHOMYIIOAE Psychomyi a 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA PSYCHOMYlIOAE Tinodes 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA RHYACOPHllIDAE Rhyacoph i l a #1 0.00 0.00 0.00 2.55 0.00 8.25 

TRICHOPTERA RHYACOPHllIDAE Rhyacoph i lo #2 0.00 3.50 0.00 2.55 0.00 .75 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

ACARI 
AMPHIPOOA 
AMPHIPCDA 
ARACHNOIDEA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
DECAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPOOA 

Family 

UNIDENTI FLED 
TAlITRIDAE 
UNIDENTIFIED 
ARANEAE 
ElMIDAE 
ELMIDAE 
ELMIDAE 
ElMIDAE 
ElMIDAE 
ELMIDAE 
PSEPHENIDAE 
ASTACIDAE 
ATHERICIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
DIXIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHOO IDAE 
PSYCHQD IDAE 
PSYCHODIDAE 
PTYCHOPTERIDAE 
SIMULIIDAE 
TABANIDAE 
TlPUlIDAE 
TlPUlIDAE 
TIPUlIDAE 
TI PUll DAE 
TlPULlDAE 
TlPULlDAE 
UNIDENTI F I ED 
BAETIDAE 
EPHEMERElllDAE 
EPHEMERELlIDAE 
EPHEMERELlIDAE 
EPHEMERELlIDAE 
EPHEMERELlIDAE 
EPHEMERELlIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPT AGEN II DAE 
HEPTAGEN IIDAE 
LEPTOPHLEBIIOAE 
TR I CORYT H IDAE 
ANCYlIDAE 

Fall '?90 Synoptic Taxonomic list: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Spec i es 

Middle Fork 
American Entiat Greenwater Hedrick Teanaway Trapper 

Hydra~arina 

Hyalella 
Amphipoda 
Araneae 
Cleptelmis 
Heterl innius 
lara 
Opt i oservus 
Stenelmis 
Zaitzevia 
Psephenus 
Pacifasticus leniusculus 
Atherix 
Ch i ronomi dae 
Chironomidae (Pupa) 
Dixa 
Oreogeton 
Glutops 
Maruina 
Peri coma 

Psycnodidae (Pupa) 
Ptychoptera 
Simuliidae 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
lillllophila 
Tipula 
inmature 
Unidentified 
Baetis 
Dannella 
Orunella coloradensis 
Drunella dodds; 
Drunella spinifera 
Eurylophella 
Serratella 
CinygmuLa #1 
CinyglTJJla #2 
Epeorus 
Rhithrogena 
Paraleptophlebia 
Tricorythodes 
Ferrissia 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.50 
0.00 
1.50 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 

32.50 
0.00 
0.00 
0.00 

.50 
0.00 
2.50 

11.50 
0.00 
3.50 

12.00 
.50 

0.00 
0.00 

River 

0.00 
0.00 
0.00 
0.00 

.35 
1.40 
0.00 

.35 
0.00 
0.00 
0.00 
0.00 

.35 

.70 
0.00 
0.00 
0.00 
0.00 
0.00 

.35 
0.00 
0.00 
1.40 
0.00 
0.00 

.70 
0.00 
0.00 
0.00 
0.00 
0.00 

20.65 
0.00 
.70 

2.45 
2.45 
0.00 
0.00 

17.50 
0.00 
5.95 
4.55 
0.00 
0.00 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0:00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
8.40 
2.40 
1.20 
0.00 
0.00 
0.00 
0.00 

26.40 
0.00 
0.00 
4.80 
3.60 
0.00 

36.00 
103.20 

0.00 
0.00 

58.80 
0.00 
0.00 
0.00 

Creek. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 

.75 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
1.75 
0.00 

.50 
2.50 
0.00 
0.00 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
1. 10 
0.00 
1.10 
0.00 
0.00 
0.00 
2.20 
6.60 
0.00 
0.00 
9.90 
0.00 
0.00 
5.50 

140.80 
0.00 
0.00 

19.80 
0.00 
0.00 
0.00 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

23.10 
0.00 
0.00 

10.50 
1.05 
1.05 

13.65 
94.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Note: Mean density of taxa were caLculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

GASTROPOOA 
GASTROPOOA 
GASTROPODA 
HEMIPTERA 
ISOPOOA 
MEGALOPTERA 
OOONATA 
OOONATA 
OLI GOCHAETA 
OLIGOCHAETA 
OLIGOCHAETA 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TR ICHOPTERA 

Farni ty 

PHYSIDAE 
PLANORBIOAE 
PLEUROCER IOAE 
UNIDENTIFIED 
UNIDENTI FlED 
SIALIDAE 
AN I SOPTERA 
COENAGR I ON IOAE 
LUMBRICULIDAE 
LUMBR I CUll DAE 
NAIDIDAE 
SPHAERIIDAE 
CAPNIIDAE 
CAPNIIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLI DAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
PELTOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOCIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLODIDAE 
PERLOCIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOCIDAE 
PTERONARCYIDAE 
PTERONARCYIDAE 
TAENIOPTERYGIDAE 
TAENIOPTERYGIDAE 
BRACHYCENTRIDAE 
BRACHYCENTRIDAE 
GLOSSOSOMATIDAE 
HELICOPSYCHIDAE 

Fall 1990 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Species 

Physa 
Gyraulus 
Juga 
Hemiptera 
Isopoda 
SiaLls 
Anisoptera 
Argia 
Ll.Il1briculidae 
Rhynchelmis 
Naididae 
Pisiditn 
Unidentified 
Utacapnia 
Alloperla 
HapLoperla 
Kathroperla 
Sweltsa 
Unidentified 
Utaperla 
Perlomyia 
Nemoura 
Podmosta 
Zapada 
Yoraperla 
Cal ineuria 
CLaassenia 
Doroneuria 
Hesperoperla 
Cultus 
Oiura 
Isoperla 
Kogotus 
osobenus 
Perl inodes 
Setvena 
Skwala 
Unidentified 
Pteronarcella 
pteronarcys 
Doddsia 
Taenionema 
Brachycentrus 
Micrasema 
Glossosoma 
Hel i copsyche 

American Entiat 
River River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.00 
.50 

0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 

.50 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
2.50 
1.00 

.50 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.45 
0.00 
0.00 
0.00 
0.00 
0.00 

.70 
0.00 
0.00 
2.10 

.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.70 
0.00 

.70 

0.00 
.35 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.70 
0.00 
0.00 
0.00 

Greenwater 
River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
3.60 
0.00 
4.80 
0.00 
0.00 
0.00 
0.00 

22.80 
0.00 
0.00 
0.00 
0.00 
0.00 
4.80 
0.00 
0.00 
0.00 

Hectrick 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15.00 
0.00 
0.00 
0.00 
0.00 

MiddLe Fork 
Teanaway 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
0.00 

18.70 
1. 10 
0.00 
0.00 
0.00 
0.00 
3.30 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
1.10 
0.00 
4.40 
1.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
0.00 
0.00 
1.10 
0.00 

Note: Mean density of taxa were caLculated from two replicate transect collections that were two· square meters 
each in substrate area sampled. 

Trapper 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.10 
2.10 

43.05 
0.00 
1.05 
0.00 
0.00 
1.05 
3.15 
0.00 
0.00 
0.00 

10.50 
0.00 
0.00 
0.00 
1.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.05 
0.00 
1.05 
0.00 
0.00 
4.20 
0.00 



Fall 1990 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of organisms/Square Meter) 

Middle Fork 

order Fami ly Genus/Spec i es· American Entiat Greenwater Hedrick Teanaway 

River River River Creek River 
.... _------------- ------------------ ------------------------ -------- ---------- ----------
TRICHOPTERA HYOROPSYCHIOAE Arctopsyche 1.00 1.40 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIOAE Ceratopsyche 0.00 1.05 0.00 0.00 9.90 

TRICHOPTERA HYOROPSYCHIOAE Cheunatopsyche 0.00 0.00 0.00 0.00 .0.00 

TRICHOPTERA HYOROPSYCHIOAE Hydropsyche 0.00 0.00 15.60 0.00 0.00 

TRICHOPTERA HYDROPSYCHIOAE Parapsyche 0.00 0.00 0.00 .25 0.00 

TRICHOPTERA HYOROPTI LI OAE Ochrotrichia 0.00 .35 0.00 0.00 0.00 

TR I CHOPTERA LIMNEPHILIOAE Ecclisomyia 0.00 0.00 0.00 0.00 0.00 

TR I CHOPTERA LIMNEPHILIOAE Hydatophylax 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIOAE Moselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIOAE Neop/lylax 1.00 0.00 0.00 0.00 6.60 

TRICHOPTERA POLYCENTROPODIOAE Polycentropus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA PSYCHOMYIIOAE Psychomyi a 0.00 0.00 0.00 0.00 0.00 

TR I CHOPTERA PSYCHOMY I JOAE Tinodes .50 0.00 0.00 0.00 0.00 

TRICHOPTERA RHYACOPHI LIOAE Rhyacoph i 1 a #1 .50 .35 4.80 .25 2.20 

TRICHOPTERA RHYACOPHILIOAE Rhyacoph it a #2 1.50 .70 0.00 .50 0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 

Trapper 
Creek 

0.00 
2.10 
0.00 
0.00 
2.10 
0.00 
4.20 
0.00 
1.05 
0.00 
0.00 
1.05 
0.00 
1.05 
9.45 



Fall 1990 Synoptic Taxonomic List: Columbia Basin Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Little North Fork 

Order Fami Ly Genus/Species Cummings Klickitat Asotin Naneum Spring Umtanum 

ACARI 
AMPHIPODA 
AMPHIPODA 
ARACHNOIDEA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
DECAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

UNIDENTI flED 
TALI TR IDAE 
UNIDENTIFIED 
ARANEAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
PSEPHENIDAE 
ASTACIDAE 
ATHERICIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
DIXIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHODIDAE 
PSYCHOD I DAE 
PSYCHODIDAE 
PTYCHOP.TERIDAE 
SIMULIIDAE 
TABANIDAE 
T1PULIOAE 

TlPULlDAE 
TlPULlDAE 
T1PULIDAE 

TI PUll DAE 
TI PUll DAE 
UNIDENTIFIED 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGEN IIDAE 
HEPTAGENIIDAE 
LEPTOPHLEBIIDAE 
TRICORYTHIDAE 

Hydracarina 
Hyatella 
An¢ipoda 

Araneae 
Cleptelmis 
Heterl imius 
Lara 
Opt i oservus 
Stenelmis 
Zaitzevia 
Psephenus 
Pacifasticus teniusculus 
Atherix 
Chironomidae 
Chironomidae (Pupa) 
Dixa 
Oreogeton 
Glutops 
Maruina 
Peri coma 

Psychodidae (Pupa) 
Ptychoptera 
Simul i idae 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
L i rrnoph il a 

Tipula 

ironature 
Unidentified 
Baetis 
Dannella 
Drunella coloradensis 
Drunetla doddsi 
Drunella spinifera 
Eurylophella 
Serratella 
Cinygmula #1 
Cinygmula #2 
Epeorus 
Rhithrogena 
Paraleptophlebia 
Tricorythodes 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
1.00 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
7.00 
0.00 
3.00 

1.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

47.00 
23.00 
2.00 
0.00 

13.00 
0.00 

River 

.60 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 

.60 
0.00 
4.20 

.60 
0.00 
6.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.60 
0.00 
0.00 

20.40 
0.00 
0.00 
0.00 
0.00 
1.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.60 
2.40 
4.80 

.60 
3.00 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.80 
0.00 
0.00 
0.00 
0.00 
6.65 
9.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.50 
0.00 
2.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

78.85 
0.00 
0.00 
0.00 
1.90 
0.00 

.95 

.95 
0.00 
0.00 

13.30 
0.00 
0.00 

Creek Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 

28.80 
0.00 
2.40 
0.00 
0.00 
0.00 
4.80 
0.00 
0.00 
0.00 
0.00 
3.60 
0.00 
0.00 
0.00 
2.40 
0.00 
1.20 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 

60.00 
0.00 
0.00 
0.00 
0.00 
0.00 

45.60 
34.80 

7.20 
1.20 
2.40 
2.40 
0.00 

0.00 
.80 

0.00 
0.00 
0.00 
0.00 
0.00 

17.60 
0.00 
0.00 
0.00 

. 0.00 
0.00 

12.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 
0.00 
5.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.60 
0.00 

17.60 
0.00 
0.00 
0.00 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 

.75 
0.00 
0.00 
0.00 
2.25 
0.00 
9.00 
0.00 

.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.25 
0.00 

10.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

45.75 
0.00 

I 



Order 

GASTROPODA 
GASTROPODA 
GASTROPODA 
GASTROPODA 
HEMIPTERA 
ISOPODA 
MEGAlOPTERA 
ODONATA 
ODONATA 
OllGOCHAETA 
OllGOCHAETA, 
Ol I GOCHAET A 
PElECYPOOA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
TRICHOPTERA 
TRICHOPTERA 

Fall 1990 Synoptic Taxonomic List: Columbia Basin Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Family 

ANCYlIoAE 
PHYSIoAE 
PlANORBIoAE 
PlEUROCERIDAE 
UNIDENTIFIED 
UNIDENTI FI ED 
SIAlIoAE 
AN I SOPTERA 
COENAGRIONIDAE 
lUMBRICUlIoAE 
lUMBR I CUll DAE 
NAIDIDAE 
SPHAER I 10AE 
CAPNIIoAE 
CAPNIIDAE 
CHLOROPERLIDAE 
CHlOROPERlIDAE 
CHlOROPERlIoAE 
CHLOROPERlIoAE 
CHlOROPERlIoAE 
CHlOROPERlIoAE 
lEUCTRIoAE 
NEMOURIOAE 
NEMOURIDAE 
NEMOURIoAE 
PEL TOPERlIoAE 
PERlIoAE 
PERlIoAE 
PERlIoAE 
PERlIoAE 
PERlOOIDAE 
PERlODIDAE 
PERlODIoAE 
PERlOOIoAE 
PERlODIoAE 
PERlODIOAE 
PERlOOIoAE 
PERlOOIOAE 
PERlODIoAE 
PTERONARCYIDAE 
PTERONARCYIDAE 
TAENIOPTERYGIoAE 
TAENIOPTERYGIoAE 
BRACHYCENTR IOAE 
BRACHYCENTRIDAE 

Genus/Species 

Ferrissia 
Physa 
Gyraulus 
Juga 
Hemiptera 
Isopod_ 
Sial is 
Anisoptera 
Argia 
lllTbri cUl idae 
Rhynchelmis 
Naididae 
Pisidic.n 
Unidentified 
Utacapnia 
Alloperla 
H_ploperla 

Kathroperla 

Swel tsa 
Unidentified 
Utaperla 
Perlomyia 
Nemoura 
Pocmosta 
Zapada 
Yoraperla 
Cal ineuria 
Claassenia 
Ooroneuria 
Hesperoperla 
Cultus 
Oiura 
Isoperla 
Kogotus 
osobenus 
Perlinodes 
Setvena 
Skwala 
Unidentified 
Pteronarcella 
Pteronarcys 
Ooddsia 
Taenionema 
Srachycentrus 
Hicrasema 

Little North Fork 
Cummings Klickitat Asotin 
Creek River Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
1.00 
0.00 
2.00 
0.00 
0.00 
4.00 
0.00 
1.00 
4.00 
0.00 
9.00 
5.00 
1.00 
1.00 
2.00 
2.00 
5.00 
0.00 
2.00 
0.00 
0.00 
8.00 
0.00 
9.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.80 
3.00 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27.00 
0.00 
0.00 
3.60 
0.00 
0.00 

.60 
0.00 

16.80 
0.00 
0.00 
9.60 
3.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.95 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.85 
0.00 
0.00 
1.90 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.90 
0.00 
0.00 
0.00 
0.00 
0.00 
1.90 
0.00 
2.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.95 
22.80 
0.00 
0.00 

64.60 
0.00 

Naneum Spring Umtanum 
Creek Creek Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
2.40 
0.00 
0.00 
0.00 
0.00 
0.00 

15.60 
0.00 
0.00 
1.20 
1.20 
0.00 
3.60 
0.00 
0.00 
6.00 
3.60 
1.20 
6.00 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
4.80 

0.00 
17.60 
1.60 . 
0.00 
0.00 
0.00 
2.40 
0.00 
0.00 
2.40 

63.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
2.25 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.75 
0.00 
0.00 
7.50 
0.00 
1.50 
0.00 
0.00 
7.50 
4.50 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Fall 1990 Synoptic Taxonomic List: Columbia Basin Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Little North Fork 

Order Fami ly Genus/Species Curmings Kl ickitat Asotin Naneun Spring 

Creek River Creek Creek Creek 

------------------ ------------------ ------------------------ -------- ---------- --------
TRICHOPTERA GLOSSOSOMATIDAE Glossosoma 0.00 0.00 5.70 0.00 0.00 

TRICHOPTERA HELICOPSYCHIOAE Hel i copsyche 0.00 1.80 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCH IDAE Arctopsyche 2.00 0.00 0.00 4.80 0.00 

TRICHOPTERA HYDROPSYCHIDAE CerCiitopsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Chel.lJ'latopsyche 0.00 17.40 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Hydropsyche 3.00 0.00 12.35 15.60 .80 

TRICHOPTERA HYDROPSYCHIDAE Parapsyche 0.00 0.00 0.00 0.00 0.00 

TR I CHOPTERA HYDROPTI LI DAE Ochrotrichia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPH 1 L1DAE Ecclisomyia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LI MNEPH 1 LI DAE Hydatophylax 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Moselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Neophylax 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPOOIDAE Polycentropus 16.00 0.00 0.00 0.00 0.00 

TRICHOPTERA PSYCHOMYIIDAE Psychomyia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA PSYCHOMY llOAE Tinodes 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA RHYACOPH I L1DAE Rhyacoph Ha #1 6.00 0.00 .95 1.20 .80 

TRICHOPTERA . RHYACOPHI L1DAE RhyacophHa #2 0.00 0.00 0.00 0.00 0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled_ 

Umtanl.lTl 
Creek 

0.00 
0.00 
0.00 
0.00 
7.50 

48.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
1.50 
0.00 



Order 

ACARI 

AMPHIPODA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLEOPTERA 

COLLEMBOLA 

DECAPOD A 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

DIPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

Winter 1991 Synoptic Taxonomic List: Puget lowLand Streams 

Famil y 

UNIDENTIFIED 

TALITRIDAE 

ELMIDAE 

ELMIDAE 

ELMIDAE 

ELMIDAE 

ELMIDAE 

HYDROPHI L IDAE 

PSEPHENIDAE 

PTI LODACTYLIDAE 

UN IDENTI flED 

ASTACIDAE 

ATHERICIDAE 

BLEPHARICERIDAE 

BLEPHARICERIDAE 

CERATOPOGONIDAE 

CHIRONDMIDAE 

CHIRONOMIDAE 

EMPIDIDAE 

PELECORHYNCHIDAE 

PSYCHODIDAE 

SIMULIIDAE 

SIMULIIDAE 

TABANIDAE 

TABANIDAE 

TI PUll DAE 

TlPULlDAE 

TlPULlDAE 

TlPULlDAE 

TlPULlDAE 

TIPULIDAE 

BAETIDAE 

EPHEMERELLIDAE 

EPHEMEREL LI DAE 

EPHEMERELLIDAE 

EPHEMERELLIDAE 

EPHEMERELLIDAE 

EPHEMERELLIDAE 

EPHEMERELLIDAE 

HEPTAGENIIDAE 

HEPTAGENIIDAE 

HEPTAGENIIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Species 

Hydracarina 
Hyalella 
CLeptelmis 
Lara 
Opt i oservus 
SteneLmis (Adult) 
Zaitzevia 
Hydrophi l idae 

Psephenus 

Pti lodactyl idae 
Collenbola 

Pacifasticus leniuscuLus 
Atherix 
Bibiocephala 
Phi lorus 
Bezzia 
Chironomidae 
Chironomidae (Pupa) 

CheLifera 
Glutops 
Per"icoma 
Simul i idae 
Simul i idae(Pupa) 
Chrysops 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
Linnophila 
Molophi lus 
unidentified 
Baetis 
Caudatel la 
Drunella coloradensis 
Drune lla dodds i 
DruneLLa spinifera 
Eph_rella 

Eurylophella 

Serratella 
Cinygrrula #1 
Epeorus 
Rhithrogena 

Bingham Dewatto 
Creek River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 

.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.25 
0.00 

.50 

1.75 
0.00 
0.00 
0.00 
0.00 
1.75 
7.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.25 

42.00 
1.75 
0.00 
0.00 
0.00 

31.50 
0.00 
0.00 
0.00 
0.00 
0.00 

43.75 
0.00 
0.00 
0.00 

15.75 
0.00 
0.00 
0.00 
0.00 
1.75 
0.00 
0.00 

245.00 
7.00 
0.00 

Seabeck Snow 
Creek Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.25 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
5.40 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
1.35 
0.00 
1.35 
6.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.70 
0.00 
0.00 
0.00 

68.85 
0.00 
0.00 
5.40 
0.00 
1.35 
0.00 
8.10 

98.55 
4.05 

33.75 

Tahuya T obaton 
River Creek 

0.00 
0.00 
0.00 
0.00 
5.40 
0.00 
2.70 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 

39.15 
0.00 
1.35 
0.00 
0.00 

22.95 
1.35 
0.00 
1.35 
0.00 
0.00 

20.25 
0.00 
0.00 
0.00 
4.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.20 
0.00 
0.00 
0.00 
0.00 

59.20 
6.40 
0.00 
0.00 
0.00 

11.20 
0.00 
1.60 
0.00 
4.80 
6.40 

11.20 
0.00 
0.00 
0.00 

24.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
27.00 124.80 
4.05 3.20 

24.30 0.00 

Note: Seabeck Creek FaLL 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location.· 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth·of Seabeck Creek. 

Mean density of taxa were caLcuLated from two replicate transect collections that were two·square meters 
each in substrate area sampled. 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPODA 
ISOPODA 
MEGALOPTERA 
ODONATA 
OOONATA 
OLIGOCHAETA 
PElECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TR I CHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 

Winter 1991 Synoptic Taxonomic list: Puget Lowland Streams 

Fam; Ly 

LEPTOPHLEBIIDAE 
SIPHLONURIDAE 
PLEUROCER IDAE 
UNIDENTIFIED 
SIALIDAE 
COENAGRIONIDAE 
GOMPHIDAE 
LUMBR I CUll DAE 
SPHAER IIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIOAE 
LEUCTRIDAE 
NEMOURIOAE 
NEMOURIOAE 
NEMOURIDAE 
PELTOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLODIDAE 
PERLODIDAE 
PERLODIDAE 
PERLODIDAE 
PERLOOIDAE 
PTERONARCYIDAE 
PTERONARCYIDAE 
TAENIOPTERYGIDAE 
BRACHYCENTRIDAE 
BRACHYCENTRIDAE 
BRACHYCENTRIDAE 
GLOSSOSOMATIDAE 
HYDROPSYCH IDAE 
HYDROPSYCHIDAE 
HYDROPSYCHIOAE 
HYDROPSYCHIDAE 
LEPIDOSTOMATIDAE 
LI MNEPH I LlDAE 
LlMNEPHILlDAE 
LlMNEPHILlDAE 

Benthic Macro;nvertebrate Mean Abundance TabLes 
(Density of Organisms/Square Meter) 

Genus/Species 

Paraleptoph Lebi a 
Ameletus 
Juga 
Isopoda 
SiaL is 
Argia 
Gol!l'hus 
Lunbriculidae 
Pisidhlll 
cut tus 
Haploperta 
KathroperLa 
Paraperla 
Sweltsa 
Perlomyia 
Malenka 
Nemoura 
Zapada 
Yoraperla 
CaLineuria 
Claassenia 
Doroneuria 
Hesperoperla 
cut tus 
Ooroneuria 
Isoperla 
Perl inodes 
SkwaLa 
Pteronarcella 
pteronarcys 
Taenionema 
Ami Deent rus 
Brachyeentrus 
Micrasema 
Glossosoma 
Aretopsyche 
Ceratopsyche 
Hydropsyche 
Parapsyche 
Lepidostoma 
Eccl isomyia 
Moselyana 
Pedomoecus 

Bingham Dewatto Seabeck Snow 
Creek River" Creek Creek 

0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.50 
7.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.1.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.00 
0.00 
0.00 
0.00 
1.75 
0.00 

10.50 
0.00 
0.00 

15.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

25.65 
0.00 
0.00 
1.35 
0.00 
0.00 
2.70 
5.40 
0.00 
0.00 
0.00 
0.00 

10.80 
0.00 
0.00 

10.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.40 
0.00 
0.00 
0.00 
0.00 
0.00 

Tahuya Tobaton 
River Creek 

1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

55.35 
5.40 
0.00 
0.00 
0.00 
0.00 
2.70 
1.35 
0.00 
1.35 
0.00 
0.00 

20.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

48.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.60 
0.00 
4.80 
0.00 
0.00 
0.00 
4.80 

32.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.80 
0.00 
9.60 
1.60 
0.00 
6.40 
0.00 
0.00 
3.20 
0.00 
0.00 

11.20 
.0.00 
0.00 
1.60 
0.00 
6.40 
0.00 
0.00 
1.60 
1.60 
0.00 
9.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macro invertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calcuLated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

------------------
TR I CHOPTERA 

TRICHOPTERA 

TR I CLAO lOA 

Family 

Winter 1991 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of organisms/Square Meter) 

Genus/Species Bingham Dewatto Seabeck. Snow Tahuya loboton 

Creek. River Creek. Creek River Creek. 

------------------ ------------------------
RHYACOPH III OAE Rhyacoph it a #1 0.00 5.25 0.00 9.45 1.35 3.20 

RHYACOPHILIOAE Rhyacoph i 10 #2 0.00 0.00 0.00 0.00 8.10 25.60 

PLANAR II OAE Planariidae 0.00 0.00 0.00 0.00 0.00 0.00 

Note: Seabeck Creek. Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an Upstream location. 
Spring 1991 and Summer 1991 macro invertebrate samples were collected near the mouth of Seabeck. Creek. 

Mean density of taxa were calculated from two replicate-transect collections that were two-square meters 

each in substrate area sampled. 



Order 

ACARI 
AMPHIPODA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLLEMBOLA 
DECAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

Winter 1991 Synoptic Taxonomic List: Cascade Streams 

Farn; ly 

UNIDENTIFIED 
TALITRIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
HYDROPHILIDAE 
PSEPHENIDAE 
PTI LODACTYL IDAE 
UNIDENTIFIED 
ASTACIDAE 
ATHERICIDAE 
BLEPHARICERIDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHODIDAE 
SIMULI IDAE 
SIMULI IDAE 
TABANIDAE 
TABANIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TI PULIDAE 
TI PUll DAE 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERE LLI DAE 
EPHEMERELL IDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELL IDAE 
HEPTAGENllDAE 
HEPTAGENllDAE 
HEPTAGENIIDAE 
LEPTOPHLEBIIOAE 
SIPHLONURIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Speci es 

Hydracarina 
Hyalella 

Cleptelmis 
lara 
Optioservus 
Stenelmis (Adult) 
Zaitzevia 
Hydroph i l ; dae 
Psephenus 
Pti lodactyl idae 
Collembola 

Pacifasticus leniuscuLus 
Atherix 
Bibiocephala 
Phi torus 
Bezzia 
Chironomidae 
Chironomidae (Pupa) 
Chel i fera 
Glutops 
Peri coma 
SilTUliidae 
SimuLiidae(Pupa) 
Chrysops 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
L imoph; La 
Motophilus 
UnidentHied 
Baetis 
Caudatella 
Drunella coloradensis 
Orunel La doddsi 
Drunella spinifera 
Ephemerella 
Eurylophella 

SerratelLa 
Cinygmula #1 

Epeorus 
Rhi throgena 
Paraleptophlebia 
Ameletus 

Middle Fork 
American Entiat Greenwater Hedrick Teanaway Trapper 

River River River Creek River Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.25 
0.00 
0.00 
0.00 
1.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.50 
0.00 
0.00 
0.00 

41.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 1.25 
0.00 0.00 
0.00 0.00 
0.00 1.25 

66.50 128.75 
0.00 0.00 
0.00 0.00 

.95 11.25 
0.00 1.25 
0.00 0.00 

.95 3.75 
4.75 6.25 

48.45 78.75 
1.90 16.25 

25.65 10.00 
0.00 ·1.25 

0.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.90 
0.00 
2.70 
0.00 
0.00 
0.00 
0.00 

.90 
0.00 
0.00 
0.00 
0.00 
0.00 
2.70 

.90 
0.00 
0.00 

62.10 
0.00 
0.00 
2.70 
0.00 
5.40 

.90 
41.40 
49.50 

9.90 
2.70 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 

12.00 
1.50 

15.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 
2.00 
0.00 
2.00 

64.00 
0.00 
6.00 
8.00 
0.00 
0.00 
0.00 
0.00 

266.00 
12.00 
16.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.70 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
4.05 
0.00 
0.00 
0.00 

29.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.40 

122.85 
17.55 
1.35 

.1.35 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two· square meters 
each in substrate area sampled. 



Winter 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Famil y Genus/Species 

Middle Fork 
American Entiat Greenwater Hedrick Teanaway Trapper 

GASTROPODA 
ISOPOOA 
MEGALOPTERA 
OOONATA 
OOONATA 
OLI GOCHAETA 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICl~DlOA 

PLEUROCERIDAE 
UNIDENTIFIED 
SIALIDAE 
COENAGRIONIDAE 
GOMPHIDAE 
LUMBRICULIDAE 
SPHAER I IDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIOAE 
NEMOURIDAE 
PEL TOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLODIDAE 
PERLOOIDAE 
PTERONARCYIDAE 
PTERONARCYIDAE 
TAENIOPTERYGIOAE 
BRACHYCENTRIOAE 
BRACHYCENTRIOAE 
BRACHYCENTRIDAE 
GLOSSOSOMATIDAE 
HYDROPSYCH IDAE 
HYDROPSYCHIDAE 
HYDROPSYCHIDAE 
HYDROPSYCHIDAE 
LEPIDOSTQMATIDAE 
L1MNEPHILIDAE 
L1MNEPHILIDAE 
LI MNEPH I L1DAE 
RHYACOPHI LIDAE 
RHYACOPHILIDAE 
PLANARIIDAE 

Juga 
Isopoda 

Sial is 
Argia 
G~hus 

LlIl'tlr; cul idae 
Pisidil.ll1 
Cut tus 
Haploperl. 
Katl1roperla 
Paraperla 
Swel tsa 
Pertomyia 
Malenk.a 
Nemoura 
Zapada 
Yoraperle 
Cal ineuria 
Claassenia 
Doroneuria 
Hesperoperia 
Cut tus 
Doroneuria 
Isoperla 
Perl inodes 
Skwata 
Pteronarcella 
Pteronarcys 
Taenionema 
Amiocentrus 
Bracl1ycentrus 
Micrasema 
Glossosoma 
Arctopsycl1e 
Ceratopsyche 
Hydropsyche 
Parapsyche 
lepidostoma 
Eccl i somyi a 
Moselyana 
Pedomoecus 
Rhyacoph i La #1 

Rhyacophi la #2 
Planari idae 

River River 

0.00 
0.00 
0.00 
0.00 
0.00 

19.00 
0.00 
0.00 
0.00 
0.00 
0.00 

21.85 
1.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.95 
0.00 
0.00 

.95 
0.00 

.95 
0.00 
0.00 
0.00 
5.70 

.0.00 
.95 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.95 
0.00 
8.50 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

12.50 
0.00 
1.25 
0.00 
0.00 
0.00 
3.75 
2.50 
0.00 
0.00 
3.75 
0.00 
0.00 
0.00 
0.00 
5.00 
1.25 
0.00 
0.00 
0.00 
1.25 
0.00 
1.25 
3.75 
0.00 
6.25 
0.00 
1.25 
7.50 
0.00 
0.00 
0.00 
1.25 
0.00 
2.50 
0.00 
0.00 
2.50 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.70 
0.00 
0.00 
0.00 

14.40 
.90 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.80 
2.70 
0.00 
0.00 
1.80 
0.00 
0.00 
0.00 
5.40 
0.00 
3.60 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 
5.40 
0.00 

.90 

.90 
0.00 

Creek. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
6.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

307.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
1.50 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 

16.00 
0.00 
2.00 
6.00 

12.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 

54.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 

14.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two·square meters 
each in substrate area sampled. 

Creek. 

0.00 
0.00 
0.00 
0.00 
0.00 
9.45 
0.00 
0.00 
1.35 
2.70 
0.00 

48.60 
4.05 
2.70 
0.00 
6.75 
0.00 
0.00 
0.00 

10.80 
0.00 
0.00 

10.80 
0.00 
0.00 
0.00 
0.00 
0.00 
2.70 
0.00 
0.00 
0.00 
4.05 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
2.70 
0.00 
0.00 
2.70 
1.35 



Order 

ACARI 
AMPHI PODA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLLEMBOLA 
DECAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

Winter 1991 Synoptic Taxonomic list: Columbia Basin.Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

little North Fork 
farni ly Genus/Species Cummings Klickitat Asotin Naneum Spring Umtanum 

UNIDENTIFIED 
TALITRIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
HYOROPHILIDAE 
PSEPHENIDAE 
PTI LODACTYLIDAE 
UNIDENTIFIED 
ASTACIDAE 
ATHERICIDAE 
BLEPHARICERIDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHOD IDAE 
SIMULIIDAE 
SIMULIIDAE 
TABANIDAE 
TABANIDAE 
TI PUll DAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
T1PULIDAE 
T1PULIDAE 
BAET IDAE 
EPHEHERElllDAE 
EPHEMERELLIDAE 
EPHEMERE L LI DAE 
EPHEMERELLIDAE 
EPHEMERELLIOAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGEN IIDAE 
LEPTOPHLEBIIDAE 
SIPHLONURIDAE 

Hydracarina 
Hyalella 
Cleptelmis 
lara 
Optioservus 
Stenelrnis (Adult) 
Zaitzevia 
Hydroph; l i dae 
Psephenus 
Ptilodactylidae 
Co II embol a 

Pacifasticus leniusculus 
Atherix 
Bibiocephala 
Philorus 
Benia 
Chironomidae 
Chironomidae (Pupa) 
Chel i fera 
Glutops 
Peri coma 
Simul i idae 
Sirruliidae(Pupa) 
Chrysops 
Tabanus 
Antocha 
Dicranota 
Hexatoma 
l imnophi La 
Moloph; lus 
Unidentified 
Baetis 
Caudatella 
Drunella coloradensis 
DrunelLa doddsi 
Drunella spinifera 
Ephemerella 
Eurylophella 

Serratella 
Cinygmula #1 

Epeorus 
Rhithrogena 
Paraleptophlebia 
Ameletus 

Creel<. 

0.00 
0.00 
0.00 
2.50 

"12.50 
0.00 

17.50 
0.00 
0.00 
0.00 
0.00 
5.00 
0.00 
0.00 
0.00 
0.00 

30.00 
2.50 
0.00 

12.50 
10.00 
2.50 
0.00 
0.00 
2.50 
2.50 
5.00 
0.00 
0.00 
0.00 
0.00 

47.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.50 

120.00 
35.00 

0.00 
7.50 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

42.35 
1.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.55 
0.00 

13.20 
0.00 
0.00 
0.00 
4.95 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.10 
6.05 
2.20 

13.20 
1.10 
0.00 

Creek 

0.00 
3.00 
0.00 
0.00 

42.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 

30.00 
0.00 
3.00 
0.00 

141.00 
15.00 
0.00 
0.00 
0.00 

57.00 
3.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 

642.00 
3.00 
0.00 
0.00 
3.00 
0.00 

15.00 
3.00 
0.00 

57.00 
78.00 

0.00 
0.00 

Creel<. Creel<. Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

162.00 
0.00 
0.00 
3.00 
0.00 
6.00 
0.00 
0.00 
0.00 
9.00 
0.00 
6.00 
0.00 
0.00 
0.00 

273.00 
3.00 
0.00 

0.00 
0.00 
0.00 
0.00 
1.60 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 
0.00 
0.00 
0.00 
0.00 
0.00 
6.40 
0.00 
0.00 
0.00 
0.00 
1.60 
0.00 

1.75 
3.50 
0.00 
0.00 

10.50 
0.00 
0.00 
0.00 
0.00 
0-.00 

0.00 
1.75 
0.00 
0.00 
0.00 
0.00 

33.25 
0.00 
0.00 
0.00 
0.00 

31.50 
0.00 

0.00 0.00 
0.00 0.00 
3.20 40.25 
0.00 3.50 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

52.80 106.75 
0.00 0.00 
0.00 0.00 

9.00 0.00 0.00 
0.00 
0.00 
0.00 
8.75 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

39.00 73.60 
240.00 142.40 

15.00 11.20 
3.00 0.00 

45.00 
3.00 

0.00 
0.00 

54.25 
1.75 

Note: Mean density of taxa were calculated from two replicate transect collections that were two· square meters 
each in substrate area sampled. 



Winter 1991 Synoptic Taxonomic List: Columbia Basin Streams 

Benthic Macroin,vertebrate Mean Abundance Tables 
(Density of organisms/square Meter) 

. Little North Fork 
Order Farni 1 y Genus/Sped es Cummings Klickitat Asotin Naneum Spring Umtanum 

Creek River Creek Creek Creek Creek 

GASTROPODA 
ISOPOOA 
MEGALOPTERA 
OOONATA 
OOONATA 
OLI GOCHAET A 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TR I CHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TR I CHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICHOPTERA 
TRICLADlDA 

PLEUROCERlDAE 
UNIDENTIFIED 
SIALIDAE 
COENAGRIONIDAE 
GOMPijIDAE 
LUMBR I CUL lDAE 
SPHAERIlDAE 
CHLOROPERL lDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURlDAE 
PEL TOPERLI DAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOOIDAE 
PERLOOlDAE 
PERLOOlDAE 
PERLOOIDAE 
PERLOOIDAE 
PTERONARCYIDAE 
PTERONARCYIDAE 
TAENIOPTERYGIDAE 
BRACHYCENTRIDAE 
BRACHYCENTRIDAE 
BRACHYCENTRIDAE 
GLOSSOSOMATIDAE 
HYDROPSYCHIDAE 
HYDROPSYCHIDAE 
HYDROPSYCH lDAE 
HYDROPSYCHIDAE 
LEPIDOSTOMATIDAE 
LI MNEPH I LI DAE 
LIMNEPHILlDAE 
LIMNEPHILlDAE 
R HYACOPH I Ll DAE 
RHYACOPH I Ll DAE 
PLANAR IlDAE 

Juga 
Isopoda 
Sialis 
A'rgia 
GofJ1Jhus 
L\JIt)riculidae 
Pisidil.rn 
cut tus 
Haploperla 
Kathroperla 
Paraperla 
Sweltsa 
Perlomyia 
Malenka 
Nemoura 
Zapada 

Yoraperla 
Calineuria 
Claassenia 
Ooroneuria 
Hesperoperla 
cut tus 
Doroneuria 
Isoperla 
Perl inodes 
Skwala 
Pteronarcella 
pteronarcys 
Taenionema 
Amiocentrus 
Bracnycentrus 
Micrasema 
Glossosoma 
Arctopsyche 
Ceratopsyche 
Hydropsyche 
Parapsyche 
Lepidostoma 
Eccl i samyi a 

Moselyana 
Pedomoecus 
Rhyacoph it a #1 

Rhyacophila #2 

Planari idee 

0.00 
0.00 
0.00 
0.00 
0.00 

42.50 
0.00 
0.00 
0.00 
0.00 
0.00 
5.00 
0.00 
0.00 
0.00 
2.50 
0.00 
2.50 
0.00 
7.50 

45.00 
0.00 
7.50 
2.50 
0.00 
0.00 
0.00 
7.50 

130.00 
0.00 
0.00 
0.00 
0.00 
2.50 

22.50 
2.50 
0.00 
0.00 
0.00 
0.00 
0.00 
5.00 

65.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
3.85 

.55 
0.00 
0.00 
0.00 
0.00 
5.50 

.55 
0.00 
2.20 
0.00 
0.00 

12.65 
0.00 
0.00 
0.00 
0.00 
0.00 
1.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.60 
0.00 
0.00 
0.00 

.55 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

24.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 

45.00 
3.00 

150.00 
0.00 
0.00 

27.00 
0.00 
0.00 

33.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
3.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

24.00 
0.00 

12.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
9.00 
0.00 

15.00 
12.00 
0.00 
9.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
3.00 

12.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
3.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 
1.60 
0.00 
0.00 

25.60 
3.20 
0.00 
0.00 
0.00 
0.00 
6.40 
0.00 

11.20 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate 'area sampled. 

0.00 
0.00 
5.25 
1.75 
0.00 

19.25 
1.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.00 
0.00 
1.75 
0.00 
3.50 
0.00 
0.00 
3.50 

12.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

49.00 
0.00 
0.00 
0.00 
5.25 
0.00 
0.00 
1.75 
0.00 



Spring 1991 Synoptic Taxonomic List: Puget LowLand Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

order Fami Ly Genus/Species Bingham Dewatto Seabeck Snow Tahuya Tobaton 

ACARI 
AMPHIPOOA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
OeCAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DlpTERA' 
DIPTERA 
DIPTERA 
DlpTERA 
DlpTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DlpTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DlpTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DlpTERA 
DIPTERA 
EPHEMEROPTERA 
EpHEMEROpTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

UN I DENTI FI ED 
TALITRIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
HYDROpH I LlDAE 
pSEpHENIDAE 
ASTACIDAE 
ATHERICIDAE 
BLEPHAR I CER IDAE 
BLEpHARICERIDAE 
BLEPHARICERIOAE 
CERA TOpOGON IDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
DIXIDAE 
EMPIDIDAE 
EMplDIDAE 
PELECORHYNCHIOAE 
PSYCHODIDAE 
SIMULI IOAE 
SIMULIIDAE 
TABANIDAE 
TIPULIDAE 
TlPULlDAE 
TIPULIDAE 
TlPULlDAE 
TI PUll DAE 
TI PUll DAE 
TI PUll DAE 
TlPULlDAE 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELL IOAE 
EpHEMERELLlDAE 
EPHEMERELLIDAE 

Hydracarina 
Hyalella 
CLepteLmis 
HeterLinnius 
Heterlinnius (Adult) 
Heterlimnius (Exuvia) 
Lara 
Opt i oservus 
Optioservus (AduLt) 
Stenelmis 
Hydroph i 1 i dae 
Psephenus 
Pacifasticus leniusculus 
Atherix 
Agathon 
Bibiocephala 
Bibiocephala (Pupa) 
Bezzia 
~hironomidae 

Chironomidae (Pupa) 
Dixidae 
Cl ioocers 
Oreogeton 
Glutops 
Pericoma 
Simuliidae 
Simuliidae (Pupa) 
Tabanus 
Antocha 
Chel Hera 
Oi cranota 
Hexatoma 
Lirmophila 
Holophilus 
PseudoL innophi La 
Unidentified (Pupa) 
Baetis 
AtteneL La 
Caudatella 
OruneLla coLoradensis 
OrunelLa doddsi 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

River 

0.00 
0.00 
4.80 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
2.40 

62.40 
1.20 
0.00 
0.00 
0.00 
0.00 
0.00 
9.60 
0.00 
0.00 
0.00 
0.00 
0.00 

15.60 
27.60 
0.00 
0.00 
0.00 

21.60 
0.00 
0.00 
0.00 
0.00 

Creek Creek River 

0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

44.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.00 
6.00 
2.00 
0.00 
0.00 

23.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
2.00 

28.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
2.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

180.00 
0.00 
0.00 
0.00 
4.00 

1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
d.oO 
1.35 
0.00 
0.00 
0.00 
0.00 
1.35 

39.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.10 

55.35 
0.00 
0.00 
0.00 
4.05 
0.00 
0.00 
0.00 
0.00 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

21.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.00 
0.00 
0.00 
0.00 
2.50 
2.50 
6.25 
6.25 
0.00 
1.25 
0.00 

30.00 
0.00 
0.00 
0.00 
0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macro invertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPODA 
GASTROPODA 
GASTROPOOA 
LEPIDOPTERA 
MEGALOPTERA 
NEMATODA 
NEMATOMORPHA 
ODONATA 
OLIGOCHAETA 
OLI GOCHAET A 
OLI GOCHAET A 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

Spring 1991 Synoptic Taxonomic list: Puget lowland Streams 

FamiLy 

EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENI IDAE 
HEPT AGEN I I DAE 
HEPTAGENIIDAE 
HEPT AGEN [[ DAE 
HEPTAGEN I IDAE 
HEPTAGENI IDAE 
LEPTOPHLEBIIDAE 
SIPHLONURIDAE 
UNIDENTIFIED 
ANCYLIDAE 
PHYSIDAE 
PLEUROCERIDAE 
PYRALIDAE 
SIALIDAE 
UN IDENT I F I ED 
UNIDENTIFIED 
ANISOPTERA 
LUMBR I CUll DAE 
LUMBR I CULlDAE 
NAIDIDAE 
SPHAERIIDAE 
CAPNIIDAE 
CHLOROPERLlDAE 
CHLOROPERLlDAE 
CHLOROPERLIOAE 
CHLOROPERLlDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
PEL TOPERLl DAE 
PERLlDAE 
PERLlDAE 
PERLIDAE 
PERLlDAE 
PERLODIDAE 
PERLODIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Spec i es 

Orunella spinifera 
Ephemerella 
Eurylophella 

Serratella 
Cinygmula #1 
Cinygmula #2 
Epeorus 
lronodes 
Rh i throgena 
Unidentified 
Paraleptophlebia 
AmeLetus 
Unidentified 
Ferrissia 
Physa 
Jugus 
pyralidae 
Sial is 
Unidentified 
Unidentified 
Anisoptera 
Ll.KIOricul idae 
RhyncheLmis 
Naididae 
Pisidilm 
Unidentified 
HapLoperla 
KathroperLa 
Neaviper: la 
Sweltsa 
Perlomyia 
A"l'hinemura 
Nemoura 
Podnosta 
Zapada 
Yoraperla 
Cal ineuria 
CLaassenia 
Ooroneuria 
Hesperoperla 
Cul tus 
lsoperla 

Bingham Oewatto 
Creek River 

1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.50 
0.00 

.0.00 
0.00 
0.00 
0.00 
0.00 
1.00 

0.00 
0.00 
0.00 
2.40 

27.60 
0.00 
3.60 
0.00 
0.00 
0.00 
9.60 

20;40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

61.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.40 
0.00 

10.80 
0.00 
0.00 
0.00 
0.00 
1.20 

Seabeck Snow 
Creek Creek 

8.00 
0.00 
0.00 
3.00 

42.00 
0.00 

13.00 
0.00 
0.00 
0.00 

19.00 
4.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 

32.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
1.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
2.00 

20.00 
0.00 
0.00 

10.00 
84.00 

0.00 
56.00 
0.00 

12.00 
0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 

18.00 
0.00 
0.00 

Tahuya Toboton 
River Creek 

0.00 
0.00 
0.00 

28.35 
1.35 
0.00 
8.10 
0.00 
0.00 
0.00 

18.90 
8.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

37.80 
0.00 
0.00 
0.00 
0.00 

22.95 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 

10.80 
0.00 
0.00 
0.00 
0.00 
2.70 

0.00 
0.00 
0.00 
0.00 
8.75 
0.00 
2.50 
0.00 
0.00 
0.00 

33.75 
0.00 
0.00 
0.00 
0.00 
6.25 
0.00 
0.00 
0.00' 
0.00 
1.25 

70.00 
0.00 
0.00 
5.00 
0.00 
6.25 
0.00 
0.00 
0.00 

10.00 
0.00 
0.00 
0.00 
7.50 
1.25 
5.00 
0.00 
0.00 
0.00 
0.00 
1.25 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



---------------------------------------------

Spring 1991 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Famfl y Genus/Spec i es Bingham Dewatto Seabeck: Snow Tahuya loboton 

Creek River Creek Creek. River Creek 
-.---------------- -----------------. ------------------------
PLECOPTERA PERLODIDAE Kogotus D.OO 0.00 0.00 0.00 0.00 1.25 
PLECOPTERA PERLODIDAE Skwala 0.00 0.00 0.00 0.00 0.00 0.00 
PLECOPTERA PERLOOIDAE Unidentified 0.00 0.00 0.00 0.00 0.00 0.00 
PLECOPTERA PTERONARCYIDAE Pteronarcys 0.00 0.00 0.00 0.00 0.00 0.00 
PLECOPTERA TAENIOPTERYGIDAE Taen; onema 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA BRACHYCENTRIOAE Amiocentrus 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA BRACHYCENTRIDAE Brachycentrus 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA BRACHYCENTRIDAE Micrasema 0.00 0.00 0.00 4.00 0.00 0.00 
TRICHOPTERA GLOSSOSOMA TI DAE . Glossosoma 0.00 1.20 0.00 4.00 0.00 0.00 
TRICHOPTERA GLOSSOSQMATIDAE Glossosoma (Pupa) 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIOAE Arctopsyche 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA HYOROPSYCHIDAE Ceratopsyche 0.00 1.20 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIDAE Cheunatopsyche 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCHIOAE Hydropsyche 0.00 0.00 0.00 10.00 0.00 1.25 
TRICHOPTERA HYDRDPSYCHIDAE Parapsyche 0.00 0.00 0.00 0.00 0.00 0.00 

TR I CHOPTERA LEP I DOSTOMA T1DAE Lepidostoma 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHI L1DAE Dicosmoecus 0.00 0.00 0.00 0.00 1.35 0.00 

TRICHOPTERA L1MNEPHILIOAE Ecc l i somyi a 0.00 1.20 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIDAE Limnephilidae (Pupa) 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIDAE Moselyana 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA LlMNEPHILlOAE Neophylax 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Onocosmoecus 0.00 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIDAE Pedomoecus 0.00 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPOOIOAE Pol ycentropus 0.00 0.00 0.00 0.00 68.85 21.25 

TRICHOPTERA R HYACOPH I L IDAE Rhyacophila #1 0.00 0.00 0.00 0.00 0.00 1.25 
TRICHOPTERA RHYACOPHILIDAE Rhyacoph ila #2 0.00 7.20 4.00 28.00 5.40 2.50 

TRICHOPTERA RHYACOPH I L I DAE Rhyacophila (Pupa) 0.00 1.20 0.00 0.00 4.05 1.25 
TRICHOPTERA UNIDENTIFIED Unidentified (Pupa) 0.00 0.00 0.00 0.00 0.00 0.00 

TRICLADIDA PLANAR II OAE Planari idae 0.00 0.00 0.00 0.00 0.00 0.00 

Note: Seabeck Cree~ Fall 1990 and Winter 1991 benthic macro invertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macro invertebrate samples were collected near the mouth of Seabeck Cree~. 

Mean density of taxa were calculated from two replicate transect collections tnat were two-square meters 
each in substrate area sampled. 



Order 

ACARI 
AMPHIPODA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
DECAPODA 
DIPTERA 
DIPTERA 
OIPTERA 
OIPTERA 
OIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
OIPTERA 
OIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

Spring 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(DenSity of Organisms/Square Meter) 

Middle Fork 

Fami l Y Genus/Speci es American Entiat Greenwater Hedrick Teanaway 

UNIDENTIFIED 
TALITRIDAE 
ELMIDAE 
ELMIOAE 
ELMIOAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
HYOROPHILIOAE 
PSEPHENIOAE 
ASTACIDAE 
ATHERICIDAE 
BLEPHARICERIOAE 
BLEPHARI CERIDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CHIRONOMIDAE 
CHIRONOMIOAE 
DIXIOAE 
EMPIDIDAE 
EMPIOIOAE 
PELECORHYNCHIDAE 
PSYCHOOIDAE 
SIMULIIOAE 
SIMULlIDAE 
TABANIDAE 
TI PUll DAE 
TIPULlDAE 
TIPULlOAE 
TlPULlOAE 
TIPULlDAE 
TlPULlOAE 
TlPULlOAE 
TlPULlOAE 
BAETIOAE 
EPHEMERELLIOAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIOAE 
EPHEMERELLIOAE 

Hydracarina 
Hyalella 
Cleptelmis 
Heterl irmius 
Heterlimnius (Adult) 
Heterlimnius (Exuvia) 
lara 
Optioservus 
Optioservus (Adult) 
Stenelmis 
Hydroph i 1 i dae 
Psephenus 
Pacifasticus leniusculus 
Atherix· 
Agathon 
Bibiocephala 
Bibiocephala (Pupa) 
Bezzia 
Ch i ronomi dae 
Chironomidae (Pupa) 

Dixidae 
CL inocera 
oreogeton 
GLutops 
Peri coma 

Sirruliidae 
Simuliidae (Pupa) 

Tabanus 
Antocha 
Chel ifera 
Dicranota 
Hexatoma 
Li rrnoph it a 
MoLoph; lus 
Pseudol ifl110phi La 
Unidentified (Pupa) 
Baetis 
Attenella 
Caudatella 
Drunella coloradensis 
Drunella doddsi 
Drunella spinifera 

River River 

3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
1.50 
0.00 
7.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

106.50 
7.50 
0.00 
0.00 

13.50 
10.50 

2.20 
0.00 
3.30 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.20 
0.00 
0.00 
0.00 
1.10 
7.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.20 
1.10 
6.60 
0.00 
0.00 

84.70 
1.10 
1.10 
0.00 
0.00 
5.50 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
6.75 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
8.10 
0.00 
0.00 
0.00 
0.00 

72.90 
0.00 
0.00 
0.00 
2.70 
6.75 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
1.50 
0.00 
0.00 

103.50 
0.00 
0.00 
0.00 
1.50 
1.50 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.50 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.25 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
9.00 
4.50 
2.25 
0.00 
0.00 
0.00 

11.25 
11.25 
0.00 
0.00 
0.00 

11.25 
0.00 
0.00 
2.25 

20.25 
2.25 

Note: Mean density of taxa were calculated from two repLicate transect collections that were two· square meters 
eacn in substrate area sampled. 

Trapper 
Cr~k 

0.00 
0.00 
4.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 

14.00 
0.00 
0.00 
0.00 
0.00 

100.00 
0.00 
0.00 
0.00 
4.00 
0.00 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPODA 
GASTROPODA 
GASTROPODA 
lEPIOOPTERA 
MEGAlOPTERA 
NEMATODA 
NEMATOMORPHA 
ODONATA 
OLIGOCHAETA 
OLIGOCHAETA 
OLIGOCHAETA 
PElECYPODA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PLECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PLECOPTERA 
PlECOPTERA 
PlECOPTERA 
PLECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PlECOPTERA 
PLECOPTERA 

Fami ly 

EPHEMERElllDAE 
EPHEMERElLIDAE 
EPHEMERElLIDAE 
HEPTAGENIIDAE 
HEPT AGEN I IOAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIOAE 
HEPTAGENIIDAE 
lEPTOPHlEBIIDAE 
SIPHLONURIDAE 
UNIDENTIFIED 
ANCYlIOAE 
PHYSIOAE 
PlEUROCERIDAE 
PYRAllDAE 
SIALIDAE 
UNIDENTI FlED 
UNIDENTIFIED 
AN I SOPTERA 
lUMBR I CULIDAE 
lUMBR I CULIOAE 
NAIDIOAE 
SPHAER IIDAE 
CAPNIIDAE 
CHlOROPERLIDAE 
CHlOROPERLIDAE 
CHlOROPERllDAE 
CHlOROPERlIDAE 
lEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
PEL TOPERlIDAE 
PERlIDAE 
PERlIDAE 
PERllDAE 
PERlIDAE 
PERlODIDAE 
PERlODIDAE 
PERLODIDAE 
PERlODIDAE 

Spring 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Species 

Middle Fork 
American Entiat Greenwater Hedrick Teanaway Trapper 

Ephemerella 
Eurylophella 
Serratella 
C;nygmula #1 
Cinygmula #2 
Epeorus 
Ironodes 
Rh i th rogena 
Unidentified 
Paraleptophlebia 
Ameletus 
Unidentified 
Ferrissia 
Physa 
Jugus 
pyrat idae 

Sial is 
Unidentified 
Unidentified 
Anisoptera 

Lunbriculidae 
Rhynchelmis 
Naididae 

Pisidit.!ll 
Unidentified 
Hapl,operla 
K.athroperla 
Neaviperla 
Sweltsa 
perlomyia 
AmphineJJIJra 
Nemoura 
Podmosta 
Zapada 

YorElperta 

Cat ineuria 
Claassenia 
Doroneuria 
Hesperoperla 
Cul tus 
Isoperla 
Kogotus 
SkwaLa 

River River 

1.50 
0.00 

15.00 
25.50 
0.00 

93.00 
0.00 
7.50 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 

82.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
6.00 

7.70 
3.30 
0.00 

26.40 
0.00 
2.20 
0.00 
3.30 
0.00 
0.00 
5.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.20 
0.00 
0.00 
0.00 
0.00 

31.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.10 

River 

0.00 
0.00 

12.15 
91.80 
0.00 

48.60 
0.00 
2.70 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

24.30 
0.00 
0.00 
0.00 
0.00 

25.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
4.05 
0.00 
9.45 
0.00 
0.00 

Creek 

0.00 
0.00 
1.50 

24.00 
0.00 

214.50 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 

21.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

River 

9.00 
4.50 
0.00 

63.00 
0.00 

144.00 
0.00 

42.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 

42.75 
0.00 
0.00 
0.00 
0.00 

114.75 

0.00 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Creek 

0.00 
0.00 
0.00 

112.00 
0.00 

106.00 
0.00 
6.00 
0.00 
8.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

52.00 
0.00 
0.00 
0.00 
0.00 

84.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
0.00 
4.00 
0.00 
0.00 

30.00 
0.00 
0.00 

Note: Mean dens ity of taxa were caLcuLated from two repl icate transect cot tections that were two-squar,e meters 

each in substrate area sampled. 



Spring 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrat"e Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Middle Fork 

Order Famil y Genus/Species American Entiat Greenwater Hedrick Teanaway 
River River River Creek. River 

------------------ ------------------ ... _-------------------- _ .... _-- ---------- -----------
PlECQPTERA PERLODIDAE Unidentified 0.00 0.00 0.00 0.00 0.00 

PLECOPTERA PTERONARCYlOAE Pteronarcys 0.00 0.00 0.00 0.00 2.25 

PlECQPTERA TAENIOPTERYGIOAE Taenionema 0.00 0.00 0.00 4.50 0.00 

TR I CHOPTERA BRACHYCENTRIOAE Amiocentrus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA BRACHYCENTRIOAE Brachycentrus 6.00 28.60 2.70 0.00 0.00 

TR I CHOPTERA BRACHYCENTRIOAE Micrasema 0.00 2.20 0.00 0.00 0.00 

TRICHOPTERA GLOSSOSQMATIOAE Gtossosoma 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA GLOSSOSOMATIOAE Glossosoma (Pupa) 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIOAE Arctopsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCH IDAE Ceratopsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCH IDAE Cheumatopsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYOROPSYCHIOAE Hydropsyche 0.00 0.00 16.20 0.00 11.25 

TRICHOPTERA HYOROPSYCHIOAE Parapsyche 0.00 0.00 0.00 4.50 0.00 

TRICHOPTERA LEPIOOSTOMATIOAE Lepidostoma 1.50 0.00 0.00 0.00 0.00 

TRICHOPTERA LI MNEPH I L10AE Dicosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIDAE Ecclisomyia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Linnephil idae (Pupa) 3.00 4.40 0.00 0.00 2.25 

TRICHOPTERA LlMNEPHILIDAE Maselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIDAE Neophylax 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LlMNEPHILlDAE Onocosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Pedamoecus 0.00 0.00 2.70 0.00 0.00 

TR I CHOPTERA POlYCENTROPODIDAE Potycentropus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA RHYACOPHILIDAE Rhy~coph ila #1 4.50 1.10 5.40 4.50 4.50 

TRICHOPTERA RHYACOPHILIOAE Rhyacoph ila #2 13.50 7.70 8.10 3.00 6.75 

TRICHOPTERA RHYACOPHI LlOAE " Rhyacoph i 1 a (Pupa) 1.50 0.00 0.00 1.50 0.00 

TRICHOPTERA UNIDENTIFIED Unidentified (Pupa) 0.00 0.00 0.00 0.00 0.00 

TR I CLAD IDA PLANAR I iOAE Planariidae 3.00 3.30 0.00 0.00 0.00 

Note: Mean density of tax~ were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 

Trapper 
Creek 

0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
0.00 
6.00 
2.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
6.00 
8.00 
4.00 
0.00 
4.00 



Order 

ACARI 
AMPHIPOOA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
OECAPODA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
OIPTERA 

DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

EPHEMEROPTERA 

EPHEMEROPTERA 

Spring 1991 Synoptic Taxonomic list: Columbia Basin Streams 

Fami t y 

UNIDENTIFIED 
TALITRIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
HYDROPHILIDAE 

PSEPHENIDAE 
ASTACIDAE 
ATHERICIDAE 
BLEPHARICERIDAE 
BLEPHARICERIDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CHIRONOMIDAE 
CHIRONQMIDAE 
DIXIDAE 
EMPIDIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHOOIDAE 
SIMULIIDAE 
SIMULIIDAE 
TABANIDAE 
T1PULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULlDAE 
T1PULIDAE 
TIPULIDAE 
TIPULIDAE 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 

EPHEMERELLIDAE 
EPHEMERELLIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

little North Fork 
Genus/Species 

Hydracarina 
Hyalella 
Cleptelmis 
Heterlimnius 
Heterlimnius (AduLt) 
Heterlimnius (Exuvia) 
Lara 
Optioservus 
Optioservus (Adult) 
Stenelmis 
Hydrophi 1 idae 
Psephenus 
Pacifasticus leniusculus 
Atherix 
Agathon 
Bibiocephala 
Bibiocephala (Pupa) 
Bezzia 
Ch i ronomi dae 
Chironomidae (Pupa) 
Dixidae 
Cl inocera 
Oreogeton 
Glutops 

Peri coma 

Simul i idae 
Simuliidae (Pupa) 
Tabanus 
Antocha 
Chel ifera 
Oicranota 
Hexatoma 
L imnophi la 
Molophilus 
Pseudol imnophi la 
Unidentified (Pupa) 
Baetis 
Attenella 
Caudatella 
Drunella coloradensis 
Drunella doddsi 
Drunella spinifera 
Ep/1emerella 

C1.I1JTIings 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 

186.00 
12.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
9.00 

27.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

114.00 
0.00 
0.00 
0.00 
0.00 
6.00 
3.00 

Kl ickitat 
River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
0.00 
0.00 

12.15 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 

116.10 
14.85 
0.00 
8.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.10 
0.00 
0.00 

43.20 
0.00 
0.00 
0.00 
6.75 

32.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Asotin 
Creek 

0.00 
0.00 
0.00 
0.00 
6.00· 
0.00 
0.00 

34.00 
0.00 
4.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

34.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 

32.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 

94.00 
0.00 
8.00 
0.00 
0.00 

20.00 
4.00 

Naneurn 
Creek 

0.00 
0.00 
0.00 
2.40 
0.00 
0.00 
1.20 
2.40 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
2.40 

25.20 
2.40 
0.00 
0.00 
0.00 
0.00 
2.40 

10.80 
1.20 
0.00 
2.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Spring 
Creek 

0.00 
2.00 
0.00 
0.00 
2.00 
4.00 
0.00 

Umtanurn 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 14.00 
0.00 1.75 
0.00 19:25 
0.00 0.00 
0.00 0.00 
0.00 5.25 
0.00 0.00 
0.00 0.00 
0.00 0.00 
2.00 0.00 
0.00 0.00 

66.00 175.00 
16.00 3.50 
2.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
2.00 3.50 
0.00 0.00 
0.00 0.00 

30.00 3.50 
0.00 0.00 
0.00· 1.75 

0.00 0.00 
0.00 
0.00 
0.00 
2.00 

0.00 
0.00 
0.00 

·1.75 
57.60 212.00 110.25 

0.00 0.00 0.00 
0.00 
0.00 
0.00 
0.00 
2.40 

0.00 
0.00 
0.00 
0.00 

24.00 

0.00 
0.00 
0.00 
0.00 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Spring 1991 Synoptic Taxonomic list: columbia Basin Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Little North fork 
Order FamiLy Genus/Species Cummings KLickitat Asotin Naneum Spring Umtanum 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPODA 
GASTROPODA 
GASTROPODA 
LEPIDOPTERA 
MEGALOPTERA 
NEMATODA 
NEMATOMORPHA 
ODONATA 
OLiGOCHAETA 
OLiGOCHAETA 
OLiGOCHAETA 
PELECYPOOA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PlECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGEN II DAE 
HEPT AGEN I IDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
LEPTOPHLEBIIDAE 
SIPHLONURIDAE 
UNIDENTIFIED 
ANCYLIDAE 
PHYSIDAE 
PLEUROCER I DAE 
PYRALIDAE 
SIAllDAE 
UNIDENTIFIED 
UNIDENTIFIED 
ANISOPTERA 
LUMBR I CUll DAE 
LUMBR I CUll DAE 
NAIDIDAE 
SPHAERIIDAE 
CAPNIIDAE 
CHLOROPERLIDAE 
CHLOROPERL IDAE 
CHLOROPERLI DAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMDURIDAE 
NEMDURIDAE 
NEMOURIDAE 
NEMDURIDAE 
PEL TOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLOOIDAE 
PTERONARCYIDAE 

Eurylophella 

Serratella 
Cinygll'lJla #1 

CinyglJJJla #2 
Epeorus· 
I ronodes 
Rhithrogena 
Unidentified 
ParaLeptophlebia 
Ameletus 
Unidentified 
Ferrissia 
Physa 
Jugus 
pyral idae 
Sial is 
Unidentified 
Unidentified 
Anisoptera 
lumbricul idae 
Rhynchelmi s 
Naididae 
Pisidil.lT1 
Unidentified 
Haploperla 
Kathroperla 
Neaviperla 
Swet tsa 
Perlomyia 
Amph i nemura 
Nemoura 
Poctnosta 
Zapada 
Yoraperla 
Cal-ineuria 
Claassenia 
Dorone-uria 
Hesperoperla 
CuL tus 
IsoperLa 
Kogotus 
Skwala 
Unidentified 
Pteronarcys 

Creek 

0.00 
0.00 

210.00 
0.00 

90.00 
3.00 
0.00 
0.00 

30.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

21.00 
0.00 
3.00 
0.00 
6.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 

15.00 
12.00 
0.00 

30.00 
0.00 
0.00 
0.00 
0.00 
6.00 
3.00 

River 

0.00 
0.00 
6.75 

0.00 
5.40 

·0.00 
2.70 
0.00 
2.70 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.80 
4.05 
0.00 
1.35 
0.00 
0.00 
0.00 
0.00 

13.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

33.75 
8.10 
0.00 
0.00 
2.70 
0.00 
0.00 
0.00 
0.00 
0.00 

Creek 

0.00 
0.00 
6.00 
0.00 

58.00 
0.00 

40.00 
2.00 
0.00 
0.00 
0.00 
2.00. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 
4.00 
6.00 
0.00 
0.00 
0.00 
6.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 

30.00 

CreeK. Creek. 

7.20 
13.20 
24.00 
3.60 

22.80 
0.00 
7.20 
0.00 

22.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 
0.00 
0.00 
0.00 
6.00 
0.00 

18.00 
1.20 
0.00 
0.00 
0.00 
0.00 
3.60 
0.00 
0.00 
0.00 
2.40 
0.00 
0.00 
0.00 
1.20 
0.00 
8.40 
0.00 
4.80 
0.00 
1.20 
0.00 
0.00 

0.00 
0.00 

28.00 
0.00 

50.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
4.00 
4.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Note: Mean density of taxa were calculated from two repLicate transect collections that were two-square meters 
each in substrate area sampled. 

Creek. 

0.00 
0.00 
1.75 

0.00 
0.00 
0.00 
0.00 
0.00 

22.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.25 
0.00 
5.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0·.00 
3.50 
0.00 
0.00 
0.00 

17.50 
0.00 
8.75 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Spring 1991 Synoptic Taxonomic List: CoLumbia Basin Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

little North Fork 
Order Farn; ly Genus/Species ClITITlings Klick.itat Asotin Naneun Spring 

Creek. River Creek Creek Creek. 
------------------ --._------_._----- ------------------------ -------- --------- ----------
PLECOPTERA TAENIOPTERYGIOAE Taenionema 0.00 0.00 0.00 3.60 0.00 
TRICHOPTERA BRACHYCENTRIOAE Ami ocentrus 0.00 0.00 0.00 2.40 0.00 
TRICHOPTERA BRACHYCENTRIOAE Brachycentrus 0.00 0.00 68.00 0.00 0.00 
TRICHOPTERA BRACHYCENTRIOAE Micrasema 0.00 2.70 2.00 6.00 8.00 
TRICHOPTERA GLOSSOSOMATIOAE Glossosoma 0.00 1.35 18.00 1.20 0.00 
TRICHOPTERA GLOSSOSOMATIOAE Glossosoma (Pupa) 0.00 0.00 2.00 0.00 0.00 
TRICHOPTERA HYOROPSYCHIOAE Arctopsyche 3.00 0.00 0.00 6.00 0.00 
TRICHOPTERA HYOROPSYCH 10AE Ceratopsyche 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA HYOROPSYCHIOAE Cheumatopsyche 0.00 6.75 0.00 0.00 0.00 
TRICHOPTERA HYOROPSYCH 10AE Hydropsyche 12.00 13.50 10.00 13.20 28.00 
TRICHOPTERA HYOROPSYCH IOAE Parapsyche 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA LEP 100STOMA TI OAE Lepidostoma 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIOAE Dicosmoecus 3.00 2.70 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIOAE Eccl isornyia 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIDAE Umnepnil idae (Pupa) 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIOAE Moselyana 0.00 0.00 0.00 1.20 0.00 
TRICHOPTERA L1HNEPHILIOAE Neophylax 0.00 0.00 8.00 0.00 4.00 
TRICHOPTERA L I MNEPH I LI OAE Onocosmoecus 12.00 0.00 0.00 0.00 0.00 
TRICHOPTERA LI MNEPH I LI OAE Pedomoecus 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA POL YCENTROPOO'IOAE Po l ycent ropus 0.00 0.00 0.00 1.20 0.00 
TRICHOPTERA RHYACOPH I LI OAE Rnyacopni La #1 9.00 1.35 12.00 10.80 10.00 
TRICHOPTERA RHYACOPH I L10AE Rhyacophila #2 57.00 0.00 0.00 0.00 0.00 
TR I CHOPTERA RHYACOPHILIOAE Rhyacophila (Pupa) 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA UNIDENTIFIED Unidentified (Pupa) 3.00 0.00 0.00 0.00 O.llO 
TRICLAOIOA PLANARIIOAE PlanarHdae 0.00 0.00 0.00 0.00 0.00 

Note: Mean density of taxa were calcuLated from two repLicate transect collections that were two-square meters 
each in substrate area sampled. 

Urntanln 
Creek 

0.00 
0.00 
0.00 
0.00 
1.75 
0.00 
0.00 
0.00 
0.00 
8.75 
0.00 
0.00 
5.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.75 
1.75 
0.00 
0.00 
3.50 
0.00 



Order 

ACARI 
COLEOPTERA 

·COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 

COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLLEMBOLA 
DECAPOOA 

DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
OIPTERA 

DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 

EPHEMEROPTERA 

Summer 1991 Synoptic Taxonomic List: Puget Lowland Streams 

Farn; l y 

UNIDENTIFIED 
CHRYSOMELIDAE 
DYTISCIDAE 
DYTISCIDAE 
ELMIDAE 
ELHIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
GYRINIDAE 
HYDROPH I L1DAE 
HYDROPHILIDAE 
PSEPHENIDAE 
UNIDENTIFIED 
ASTACIDAE 
ATHERICIDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CH I RONOMIDAE 
CH I RONOMIDAE 
EMPIDIDAE 
EMPIDIDAE 
PELECORHYNCH IDAE 
PSYCHODIDAE 
PTYCHOPTERIDAE 

SIMULIIDAE 
SIMULIIDAE 
TABANIDAE 
TABANIDAE 
T1PULIDAE 
TIPULIDAE 
T1PULIDAE 
T1PULIDAE 
TI PULIDAE 
T1PULIDAE 
T1PULIDAE 
TI PUll DAE 
BAETIDAE 
EPHEMERELLIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/square Meter) 

Genus/species 

Hydracarina 
Donacia (AduLt) 
Hydaticus 
Hydrovatus 
CLeptelrnis 
Heterl irmius 
Heterlimnius (Adult) 
Optioservus 
Optioservus (Adult) 
Optioservus (Pupa) 
SteneLmis 
Gyrinidae 
Hydrophi l idae 
Hydrophilidae (Adult) 
psephenus 
Co II erilo I a 
Pacifasticus leniusculus 
Atherix 
Agathon 
Bezzia 
Chironomidae 
Chironomidae (Pupa) 
Cl inocera 
Oreogeton 
Glutops 
Maruina 
Ptychoptera 
Sirrul i idae 
Simuliidae (Pupa) 
Tabanidae (Pupa) 
Tabanus 
Antocha 
Dicranota 
Hesperoconopa 
Hexatoma 
L irrnophHa 
Tipula 
Unidentified 
Unidentified (Pupa) 
Baetis 
Drunella coLoradensis 

Dewatto Seabeck Snow 
River Creek Creek 

2.25 
0.00 
0.00 
0.00 
2.25 
2.25 

45.00 
0.00 
2.25 
0.00 
0.00 
0.00 
6.75 
0.00 
0.00 
0.00 
2.25 
2.25 
0.00 
0.00 

81.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

29.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 

45.00 
0.00 

5.00 
0.00 
0.00 
0.00 
1.00 
2.00 
2.00 
1.00 
0.00 
0.00 
0.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

69.00 
0.00 
1.00 
0.00 
3.00 
0.00 
0.00 

36.00 
0.00 
0.00 
0.00 
0.00 
1.00 
5.00 
1.00 
0.00 
0.00 
0.00 
0.00 

109.00 
0.00 

3.00 
0.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 

27.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
9.00 
3.00 
0.00 

99.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
3.00 
0.00 
0.00 

171.00 
0.00 

Tahuya Toboton 
River Creek 

14.45 
0.00 
0.00 
0.00 
4.25 
2.55 
1.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.80 
0.00 
0.00 
0.00 

49.30 
.85 

0.00 
0.00 
0.00 
0.00 
0.00 
1.70 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.55 
0.00 
0.00 
0.00 
0.00 

11.90 
0.00 

4.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
3.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
5.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 

15.00 
0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were coLlected at an upstream location. 
Spring 1991 and Summer 1991 macro invertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of tnxa were calculated from two replicate transect collections that were two-square meters 

each in substrate area sampled. 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPODA 
GASTROPODA 
MEGALOPTERA 
NEMATODA 
ODONATA 
OLIGOCHAETA 
OLIGOCHAETA 
OLIGOCHAETA 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

Sumner- 1991 Synoptic Taxonomic List: Puget Lowland Streams 

Fam; ly 

EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELL lOAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENI lOAE 
LEPTOPHLEBIIDAE 
LEPTOPHLEBIIDAE 
SIPHlONURIDAE 
PHYSIDAE 
PLANORBIDAE 
SIALIDAE 
UNIDENTIFIED 
GOMPHIDAE 
LUMBR I CUll DAE 
LUMBRICULIDAE 
NAlOlDAE 
SPHAERI lOAE 
CAPNIIDAE 
CHlOROPERlIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURlOAE 
PELTOPERLIDAE 
PEL TOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLODIDAE 
PERLODIDAE 
PERLODIDAE 
PERLODIDAE 

Benthic Macroinvertebr-ate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Spec; es 

DruneL La doddsi 
DrunelLa spinifera 
Ephemerella 
Eurylophella 

Serratella 
Timpanoga 
Cinygnula #1 

CinY9nula #2 
Epeorus 
Heptagenia 
Rhithrogena 
P. bicor-nuta 
Paraleptophlebia 
Ameletus 
Physa 
Gyraulus 
Sial is 
Unidentified 
OctogCJll1lhus 
ll.Jl'bricuLidae 
Rhynchelmis 
Naididae 
Pisidium 
Capni idae 
HaploperLa 
Kathroperla 
Neaviperla 
Sweltsa 
perlomyia 
Amph i nefJLrr a 
Nemoura 
Zapada 
Soliperta 
Yoraperla 
Calineuria 
Claassenia 
Doroneuria 
Hesperoperla 
Cultus 
Isoperla 
Kogotus 
Perl inodes 

Dewatto Seabeck 
River Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.75 

24.75 
0.00 
0.00 
0.00 
0.00 
4.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

20.25 
0.00 
2.25 
0.00 

" .25 
0.00 
0.00 

40.50 
0.00 
0.00 

99.00 
0.00 
0.00 
0.00 
0.00 

0.00 
19.00 
0.00 
0.00 
0.00 

11.00 
13.00 
5.00 
0.00 
0.00 
0.00 
0.00 
5.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 

44.00 
0.00 
0.00 
4.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Snow 
Creek 

84.00 
0.00 
0.00 
0.00 

12.00 
0.00 

30.00 
102.00 

3.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.00 
36.00 

0.00 
0.00 
0.00 

45.00 
0.00 
0.00 

27.00 
0.00 
0.00 

198.00 
0.00 
9.00 
0.00 
0.00 

Tahuya 
River 

0.00 
0.00 
0.00 
0.00 
0.00 
0;00 

.85 
14.45 
0.00 
1.70 
0.00 
6.80 
7.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.80 
4.25 
0.00 

.85 
0.00 
0.00 
0.00 

27.20 
0.00 

.85 
0.00 
3.40 
0.00 
0.00 

20.40 
0.00 
0.00 

26.35 
0.00 
0.00 
0.00 
0.00 

Toboton 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 

30.00 
1.00 
1.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
1.00 
2.00 
2.00 
2.00 

15.00 
5.00 
0.00 
0.00 
0.00 
0.00 
0.00 

28.00 
2.00 
0.00 
0.00 

12.00 
3.00 
0.00 
2.00 
0.00 
0.00 

22.00 
0.00 
0.00 
1.00 
0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macro invertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect coLlections that were two·square meters 
each in substrate area sampled. 



S.umner 1991 Synoptic Taxonomic List: Puget Lowland Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Fami t y Genus/Spec; es Dewatto Seabeck Snow Tahuya Toboton 
River Creek Creek. River Creek 

-.------------_ ... ------------------ ----------------------_. 
PLECOPTERA PERLOOIDAE Set vena 0.00 0.00 0.00 0.00 0.00 

PLECOPTERA PERLOOIDAE Skwala 0.00 19.00 0.00 0.00 4.00 

PLECOPTERA PERLOOIOAE Unidt!ntified 0.00 0.00 0.00 0.00 0.00 

PLECOPTERA PTERONARCYIDAE Pteronarcella 0.00 0.00 0.00 0.00 0.00 

PLECOPTERA PTERONARCYIDAE Pteronarcys 0.00 0.00 0.00 0.00 1.00 

PLECOPTERA TAENIOPTERYGIDAE Taenionema 0.00 1.00 0.00 2.55 1.00 
TRICHOPTERA BRACHYCENTRIDAE Brachycentrus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA BRACHYCENTRIDAE Hicrasema 0.00 1.00 0.00 0.00 0.00 

TRICHOPTERA GLOSSOSOMATIDAE Glossosoma 0.00 4.00 12.00 0.00 1.00 

TRICHOPTERA GLOSSOSOMATIDAE Glossosoma (Pupa) 0.00 0.00 0.00 0.00 0.00 

TRI CHOPTERA HYDROPSYCHIOAE Arctopsyche 0.00 0.00 24.00 0.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Ceratopsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Chel.l1lBtopsyche 0.00 0.00 0.00 1.70 0.00 

TRICHOPTERA HYDROPSYCHIDAE Hydropsyche 33.75 0.00 21.00 2.55 12.00 

TRICHOPTERA HYDROPSYCHIDAE Parapsyche 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LEPIDOSTOMATIOAE Lepidostoma 2.25 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIDAE Apatani8 2.25 1.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Clostoeca 0.00 oeoo 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Oicosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIDAE Ecclisocosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LI MNEPH I L1DAE Ecc( i samyi a 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L IMNEPH I L IDAE Moselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPODIOAE Po 1 ycent ropus 72.00 1.00 3.00 10.20 0.00 

TRICHOPTERA RHYACOPHI L1DAE Rhyacoph i lo #1 0.00 0.00 3.00 .85 0.00 

TRICHOPTERA RHYACOPHI LIDAE Rhyacoph i la #2 6.75 2.00 3.00 5.10 2.00 

TR I CHOPTERA RHYACOPHILIDAE Rhyacophila (Pupa) 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA UNIDENTI FlED Unidentified (Pupa) 2.25 3.00 18.00 .85 0.00 

TRICLADIDA PLANAR I IDAE Planariidae 0.00 0.00 0.00 .85 0.00 

Note: Seabeck Creek Fall 1990 and Winter 1991 benthic macroinvertebrate samples were collected at an upstream location. 
Spring 1991 and Summer 1991 macroinvertebrate samples were collected near the mouth of Seabeck Creek. 

Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Summer 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Order Famil y Genus/Species 
Middle Fork 

American Entiat Greenwater Hedrick Teanaway Trapper 

ACARI 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLLEMBOLA 
DECAPODA 
OIPTERA 

DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 

DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

UNIDENTIFIED 
CHRYSOMELI DAE 
DYTISCIDAE 
DYTISCIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ElMIDAE 
ELMIDAE 
ELMIDAE 
GYRINIDAE 
HYDROPHILIDAE 
HYOROPH I LIDAE 
PSEPHENIDAE 
UNIDENTIFIED 
ASTACIDAE 
ATHER I CIDAE 
BlEPHARICERIDAE 
CERATOPOGON IDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
EMPIDIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHODIDAE 
PTYCHOPTERIDAE 
SIMULIIOAE 

SIMULI IDAE 
TABANIDAE 
TABANIDAE 
T1PULIDAE 
TIPULIOAE 
T1PUlIDAE 
TIPULIDAE 
T1PULIDAE 
TIPULIDAE 
T1PULIDAE 
T1PULIDAE 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELL IDAE 
EPHEMERE L LI DAE 

Hydracarina 
Donacia (Adult) 
Hydaticus 
Hydrovatus 
Cleptelmis 
Heterlilll"lius 
Heterlilll"lius (Adult) 
Opt i oservus 
Optioservus (Adult) 
Optioservus (Pupa) 
Stenelmis 
Gyrinidae 
Hydroph i l i dae 
Hydrophilidae (Adult) 
Psephenus 
Collembola 
Pacifasticus leniusculus 
Atherix 
Agathon 
Bezzia 
Chironomidae. 

. Chi ronomidae (Pupa) 
Cl inocera 
Oreogeton 
Glutops 
Haruina 
Ptychoptera 
Sirruliidae 
SimuLi~dae (Pupa) 
Tabanidae (Pupa) 

Tabanus 
Antocha 
Dicranota 
Hesperoconopa 
Hexatoma 
UlII"IOphila 

Tipula 
Unidentified 
Unidentified (Pupa) 
Baetis 
Drunella coloradensis 
Drunella doddsi 
Drunelta spinifera 

River River 

2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

36.00 
2.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
4.50 
0.00 
0.00 
2.25 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00· 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 

33.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
4.50 
0.00 
0.00 
0.00 

River 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

69.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 0.00 
171.00 202.50 321.00 

0.00 2.25 0.00 
9.00 2.25 42.00 
0.00 20.25 30.00 

Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 

174.00 
2.00 
0.00 
6.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 

46.00 
0.00 

16.00 
2.00 
0.00 
0.00 
0.00 

92.00 
0.00 
2.00 
4.00 

River 

6.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

105.00 
33.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
3.00 
0.00 

18.00 
0.00 
0.00 
0.00 
6.00 

132.00 
0.00 

18.00 
0.00 

Note: Mean density of. taxa were calculated from two replicate transect coLlections that were two-square meters 
each in substrate area sampled. 

Creek 

18.00 
0.00 
0.00 
0.00 
0.00 

24.00 
21.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

54.00 
3.00 
0.00 
0.00 
6.00 
0.00 
0.00 

15.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 

93.00 
0.00 

33.00 
3.00 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 

. EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPOOA 
GASTROPODA 
MEGALOPTERA 
HEMATOOA 
ODONATA 
OLI GOCHAETA 
OLI GOCHAET A 
OLI GOCHAET A 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

Summer 1991 Synoptic Taxonomic List: Cascade Streams 

Farn; l y 

EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGEN IIDAE 
HEPTAGEN IIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
LEPTOPHLEBIIDAE 
LEPTOPHLEBIIDAE 
SIPHLONURIDAE 
PHYSIDAE 
PLANORB lOAE 
SIALIDAE 
UNIDENTIFIED 
GOMPHIDAE 
LUMBR I CULI DAE 
LUMBR I CUL lOAE 
NAIDIDAE 
SPHAERIIDAE 
CAPNllOAE 
CHLOROPERLIDAE 
CHLOROPERLIOAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIOAE 
NEMOURIDAE 
NEMOURIDAE 
PEL TOPERLIOAE 
PELTOPERLIDAE 
PERLIOAE 
PERLIDAE 
PERLIOAE 
PERLIDAE 
PERLOOIDAE 
PERLODlOAE 
PERLODIDAE 
PERLOOIDAE 
PERLODlDAE 
PERLODlDAE 
PERLOOIOAE 
PTERONARCYIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Genus/Species 

Ephemerella 
Eurytophella 
Serratet La 
Ti~no9a 

Cinygrwta #1 
Cinygmul. #2 
Epeorus 
Heptagenia 
Rhithrogena 
P. bicornuta 
Paraleptophlebia 
Ameletus 
Physa 
Gyraulus 
Sial is 
Unidentified 
Octogornphus 
LlITbricul idae 
Rhynchelrnis 
Naididae 
Pisidiln 
Capn; idae 
Haploperla 
Kathroperla 
Neaviperla 
Sweltsa 
Perlomyia 
Arnphinenura 
Nemoura 
Z.pad. 
Sol iperla 
Yoraperta 
Cal ineuria 
Claassenia 
Doroneuria 
Hesperoperla 
Cut tus 
Isoperla 
Kogotus 
Perl inodes 
Setvena 
Skwala 
Unidentified 
Pteronarcetla 

Middle fork 
American Entiat Greenwater Hedrick Teanaway Trapper 

River River River Creek River Creek 

2.25 
0.00 
4.50 
0.00 
4.50 
9.00 

15.75 
0.00 

22.50 

0.00 
0.00 
6.75 
0.00 

40.50 
0.00 

85.50 
0.00 

27.00 
0.00 0.00 

13.50 6.75 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

38.25 189.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 2.25 
2.25 11.25 

78.75 
0.00 
0.00 
0.00 

. 9.00 

0.00 
0.00 
0.00 
0.00 

11.25 
0.00 
2.25 
0.00 
0.00 
0.00 
0.00 

40.50 
0.00 
0.00 

22.50 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 
4.50 
0.00 
0.00 
9.00 
2.25 
0.00 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 

3.00 
0.00 

108.00 
0.00 
0.00 
6.00 
6.00 
0.00 

21.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 
3.00 

15.00 
186.00 

0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
3.00 
0.00 
9.00 
9.00 
0.00 
0.00 
3.00 
0.00 
0.00 

27.00 
0.00 
0.00 

0.00 
4.00 
4.00 
0.00 

38.00 
0.00 
0.00 
0.00 

18.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 

62.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 

26.00 
0.00 

10.00 
0.00 
0.00 

12.00 
16.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

60.00 
150.00 

3.00 
0.00 

39.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

39.00 
0.00 
0.00 
0.00 
0.00 
0.00 

63.00 
0.00 
0.00 
0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.00 
3.00 
0.00 
0.00 
0.00 
6.00 

117.00 
6.00 
0.00 

0.00 
0.00 

57.00 
0.00 

18.00 
0.00 

15.00 
0.00 
3.00 
0.00 
0.00 

24.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15.00 
0.00 
0.00 
0.00 
0.00 
9.00 

12.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 

12.00 
0.00 

24.00 
·66.00 

0.00 
0.00 
0.00 

24.00 
0.00 

33.00 
0.00 
0.00 

Note: Mean density of taxa were caLcuLated from two repLicate transect coLLec~ions that were two-square meters 
each in substrate area sampled. 



Summer 1991 Synoptic Taxonomic List: Cascade Streams 

Benthic Macroinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Middle Forie 

Order Family Genus/Spec i es American Entiat Greenwater Hedrick Teanaway 
River River River Creek River 

----- •.. _-------_. ------------_.---- ------------------------ -------- ---------- -----------
PLECOPTERA PTERONARCYIDAE Pteronarcys 0.00 4.50 0.00 0.00 0.00 
PLECOPTERA TAENIOPTERYGIDAE Taenionema 0.00 0.00 0.00 8.00 0.00 
TRICHOPTERA BRACHYCENTRIOAE Brachycentrus 9.00 24.75 3.00 0.00 0.00 
TRICHOPTERA BRACHYCENTRIDAE Micrasema 0.00 0.00 0.00 0.00 3.00 
TRICHOPTERA GLOSSOSOMA TJ DAE Glossosoma 0.00 0.00 0.00 0.00 6.00 
TRICHOPTERA GLOSSOSOMA TJ DAE Glossosoma (Pupal 0.00 0.00 0.00 0.00. 3.00 
TRICHOPTERA HYDROPSYCH IDAE Arctopsyche 6.75 18.00 3.00 0.00 0.00 
TRICHOPTERA HYDROPSYCHIDAE Ceratopsyche 0.00 0.00 0.00 0.00 0.00 
TR I CHOPTERA HYDROPSYCHIDAE Chet.rnatopsyche 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA HYOROPSYCHIDAE Hydropsyche 0.00 4.50 12.00 0.00 30.00 

TRICHOPTERA HYDROPSYCHIDAE Parapsyche 0.00 0.00 0.00 12.00 0.00 
TRICHOPTERA LEP I OOSTOMA TJ OAE Lepidostoma 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPH I L10AE Apatania 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIOAE Clostoeca 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPHILIDAE o i cosmoecus 0.00 0.00 0.00 0.00 0.00 
TRICHOPTERA L1MNEPH I LI DAE Eccl iSQCosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA L1MNEPHILIOAE Ecclisomyia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIOAE Moselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPOOIOAE Pol ycent ropu:5 24.75 13.50 18.00 0.00 3.00 
TRICHOPTERA RHYACOPHILIDAE Rhyacoph it a #1 4.50 0.00 0.00 12.00 0.00 
TRICHOPTERA RHYACOPHILIDAE Rhyacophita #2 9.00 0.00 0.00 2.00 0.00 

TRICHOPTERA RHYACOPHILIDAE Rhyacophila (Pupa) 11.25 9.00 12.00 6.00 0.00 

TRICHOPTERA UNIDENTIFIED Unidentified (Pupa) 0.00 2.25 0.00 0.00 6.00 

TRICLAOIDA PLANARIIDAE Planari idae 2.25 2.25 6.00 0.00 0.00 

Note: Mean density of taxa were' calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 

Trappe~ 

Creek. 

6.00 
0.00 
0.00 
9.00 
3.00 
0.00 
0.00 
6.00 
0.00 
3.00 
3.00 
0.00 
0.00 
0.00 
0.00 
9.00 

18.00 
3.00 
0.00 
3.00 

36.00 
0.00 
0.00 

18.00 



Order 

ACARI 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLEOPTERA 
COLLEMBOLA 
DECAPODA 
DIPTERA 
OIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
DIPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 

Summer 1991 Synoptic Taxonomic List: columbia Basin Streams 

Fem; ly 

UNIDENTIFIED 
CHRYSOMELIDAE 
DYTISCIDAE 
DYTISCIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
ELMIDAE 
GYRINIDAE 
HYDROPH I L IDAE 
HYDROPH I LIDAE 
PSEPHENIDAE 
UNIDENTIFIED 
ASTACIDAE 
ATHER I C IDAE 
BLEPHARICERIDAE 
CERATOPOGONIDAE 
CHIRONOMIDAE 
CHIRONOMIDAE 
EMPIDIDAE 
EMPIDIDAE 
PELECORHYNCHIDAE 
PSYCHODIDAE 
PTYCHOPTERIDAE 
SIMULI IOAE 
SIMULI IDAE 
TABANIDAE 
TABANIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TIPULIDAE 
TI PUll DAE 
TIPULIDAE 
TIPlILIOAE 
BAETIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 

Benthic Macroinvertebrate Mean Abundance TabLes 
(Density of Organisms/Square Meter) 

littLe North Fork 

Genus/Species 

Hydracarina 
Donacia (Adult) 
Hydaticus 
Hydrovatus 
CLeptelmis 
Heterl imiu5 
Heterlimius (Adult) 
Optioservus 
Optioservus (AduLt) 
Opt;oservus (Pupa) 
SteneLmis 
Gyrinidae 
Hydrophilidae 
Hydrophilidae (Adult) 
Psephenus 
Collembola 
Pacifasticus leniusculus 
Atherix 
Agathon 
Bezzia 
Chironomidae 
Chironomidae (Pupa) 
Cl inocera 
Oreogeton 
Glutops 
Haruina 
Ptychoptera 
sim.Jliidae 
Simuliidae (Pupa) 
Tabanidae (Pupa) 

Tabanus 
Antocha 
Oicranota 
Hesperoconopa 
Hexatoma 
l imophi La 

Tipula 
Unidentified 
Unidentified (Pupa) 
Baetis 
Drunella coLoradensis 
Drunetta doddsi 
Drunella spinifera 

Cummings Klickitat 
Creek River 

2.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.00 
72.00 
56.00 
0.00 
6.00 
0.00 
2.00 
0.00 
0.00 
0.00 
6.00 
2.00 
0.00 
0.00 

16.00 
0.00 
0.00 
0.00 

20.00 
8.00 
0.00 
6.00 
0.00 
0.00 
2.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

68.00 
0.00 
0.00 
0.00 

2.50 
2.50 
0.00 
0.00 
0.00 
2.50 
2.50 
5.00 
0.00 
0.00 
2.50 
0.00 
0.00 
0.00 

32.50 
0.00 

·2.50 
0.00 
0.00 
0.00 

400.00 
25.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.50 
0.00 
0.00 
0.00 
0.00 

55.00 
0.00 
0.00 
0.00 

Asotin 
Creek 

6.15 
0.00 
0.00 
0.00 
2.25 
0.00 
0.00 

78.15 
38.25 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.25 

15.15 
20.25 

0.00 
119.25 

6.15 
0.00 
0.00 
0.00 
0.00 
0.00 

15.15 
0.00 
4.50 
0.00 

47.25 
18.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

270.00 
0.00 
0.00 
0.00 

Naneum Spring Umtanum 
Creek Creek Creek 

3.00 
0.00 
0.00 
0.00 

15.00 
0.00 
0.00 

30.00 
15.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0.00 
0.00 
3.00 

309.00 
3.00 
0.00 
0.00 
0.00 
0.00 
0.00 

339.00 
6.00 
0.00 
0.00 

12.00 
0.00 
0.00 
3.00 
0.00 
0.00 
0.00 
0.00 

390.00 
0.00 
0.00 
0.00 

8.00 
0.00 
4.00 
6.00 
0.00 
0.00 
0.00 

10.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

94.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.00 
0.00 
0.00 
0.00 
6.00 
6.00 
0.00 
0.00 
0.00 
2.00 
0.00 
2.00 

66.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

10.50 
0.00 

14.00 
0.00 
5.25 
5.25 
0.00 
0.00 
0.00 
0.00 
0.00 

49.00 
0.00 
0.00 
0.00 

36.15 
3.50 
0.00 
0.00 
0.00 
0.00 
0.00 
1.15 
0.00 
0.00 
0.00 
0.00 
1.15 
0.00 
0.00 
0.00 
1.15 
0.00 
·0.00 

54.25 
0.00 
0.00 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 
each in substrate area sampled. 



Order 

EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
EPHEMEROPTERA 
GASTROPOOA 
GASTROPODA 
MEGALOPTERA 
NEMATOOA 
OOONATA 
OLIGOCHAETA 
OLIGOCHAETA 
OLIGOCHAETA 
PELECYPODA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 
PLECOPTERA 

Summer 1991 Synoptic Taxonomic List: Columbia Basin Streams 

Family 

EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
EPHEMERELLIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE 
HEPTAGENIIDAE· 
LEPTOPHLEBIIDAE 
LEPTOPHLEBIIDAE 
SIPHLONURIDAE 
PHYSIOAE 
PLANORB I DAE 
SIALIDAE 
UNIDENTIFIED 
GOMPHIDAE 
LUMBRI CULIDAE 
LUMBRlCULlDAE 
NAIDIDAE 
SPHAER II DAE 
CAPNIIDAE 
CHLORDPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
CHLOROPERLIDAE 
LEUCTRIDAE 
NEMOURIDAE 
NEMOURIDAE 
NEMOURIDAE 
PELTOPERLIDAE 
PELTOPERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLIDAE 
PERLOOIDAE 
PERLOOIDAE 
PERLODIDAE . 
PERLOOIDAE 
PERLODIDAE 
PERLOOIDAE 
PERLOOIDAE 
PTERONARCYIDAE 

Benthic Macroinvertebrate Mean Abundance Tables 
(Oensity of Organisms/Square Meter) 

Little North Fork 
Genus/Species 

Eph_rella 
Eurylophella 
Serratella 
Tirrpanoga 
Cinygmuto #1 

CinY9nula #2 

Epeorus 
Heptagenia 
Rhithrogena 
P. bi cornuta 
Paraleptophlebia 
Ameletus 
Physa 
Gyraulus 
Sial is 
Unidentified 
OctogorqJhus 
Luri:lricul idae 
Rnynchelmis 
Naididae 
PisidilJJl 
Capni ic:lae 
Haploperla 
Kathroperla 
Neaviperla 
Sweltsa 
Perlomyia 
Amph i nenura 
Nemoura 
Zapada 
Sol iperla 
Yoraperla 
Cal ineuria 
Claassenia 
Doroneuria 
Hesperoper 1 a 
Cul tus 
Isoperla 
Kogotus 
Perl inodes 
Setvena 
Skwala 
Unidentified 
Pteronarcella 

Cummings Klickitat 
Creek River 

0.00 
0.00 

14.00 
0.00 
0.00 

20.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

14.00 
0.00 

14.00 
0.00 
0.00 
0.00 
0.00 
0.00 

24.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 

26.00 
B.OO 
0.00 

56.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 
0.00 

0.00 
7.50 
0.00 
0.00 
0.00 

37.50 
10.00 
2.50 
0.00 
0.00 
7.50 
0.00 
0.00 
0.00 
0.00 

15.00 
0.00 

15.00 
0.00 
7.50 
0.00 
0.00 
0.00 
0.00 
0.00 
7.50 
0.00 
0.00 
0.00 

22.50 
0.00. 
0.00 

35.00 
0.00 
2.50 
2.50 
0.00 
0.00 
0.00 
0.00 
0.00 
7.50 
0.00 
0.00 

Asotin 
Creek 

0.00 
4.50 
9.00 
0.00 
6.75 

13.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.75 
0.00 
9.00 

18.00 
0.00 
0.00 
0.00 
0.00 
4.50 

11.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

33.75 
0.00 
0.00 
0.00 
0.00 
0.00 
4.50 
0.00 
6.75 

Naneum Spring Umtanum 
Creek Creek Creek 

0.00 
3.00 

21.00 
0.00 
6.00 

90.00 
3.00 
0.00 
0.00 
0.00 

12.00 
0.00 
0.00 
0.00 
0.00 

57.00 
0.00 
3.00 
3.00 

123.00 
6.00 
0.00 
0.00 
0.00 
0.00 

75.00 
0.00 
0.00 
0.00 

36.00 
0.00 
0.00 
0.00 

lB.OO 
0.00 

18.00 
0.00. 
0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 

0.00 
14.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 10.50 
2.00 138.25 
0.00 
8.00 
2.00 
4.00 
2.00 
0.00 

12.00 
·4.00 

4.00 
2.00 
0.00 
0.00 
0.00 
0.00 . 
0.00 
0.00 
0.00 
2.00 

98.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

38.00 
0.00 
0.00 

0.00 
0.00 
0.00 
1.75 
1.75 
0.00 
5.25 
0.00 
5.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

12.25 
0.00 

49.00 
0.00 
0.00 
7.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.75 
1.75 
0.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two~square meters 
each in substrate area sampled. 

, -

------ ----------------------------------------------------------------



Summer 1991 Synoptic Taxonomic List: Columbia Bas;n Streams 

Benthic Macrcinvertebrate Mean Abundance Tables 
(Density of Organisms/Square Meter) 

Little North Fork 

Order Farn; ly Genus/Spec i es Cummings Klickitat Asotin Naneun Spring 

Creek River Creek Creek Creek 
-------_ ....... _-- ._----------_ .. _-- ........... _-_ .... __ .... -------- --------- --------
PLECOPTERA PTERONARCYIOAE Pteronarcys 22.00 0.00 0.00 0.00 0.00 

PLECOPTERA TAENIOPTERYGIOAE Taenionema 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA BRACHYCENTRIDAE Brachycentrus 0.00 0.00 256.50 0.00 0.00 

TRICHOPTERA BRACHYCENTRIDAE Micrasema 2.00 0.00 22.50 6.00 18.00 

TRICHOPTERA GLOSSOSOMA TI DAE Glossosoma 4.00 5.00 40.50 6.00 4.00 

TRICHOPTERA GLOSSOSQMATIDAE Glossosoma (Pupa) 12.00 17.50 33:75 3.00 2.00 

TRICHOPTERA HYDROPSYCHIDAE Arctopsyche 24.00 0.00 0.00 45.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Ceratopsyche 0.00 0.00 0.00 3.00 0.00 

TRICHOPTERA HYDROPSYCHIDAE Cheunatopsyche 0.00 182.50 0.00 12.00 0.00 

TRICHOPTERA HYDROPSYCHIOAE Hydropsych e 0.00 70.00 18.00 15.00 120.00 

TRICHOPTERA HYDROPSYCHIDAE Parapsyche 0.00 0.00 0.00 0.00 6.00 

TRICHOPTERA LEPIDOSTOMATIOAE Lepidostoma 0.00 2.50 0.00 0.00 0.00 

TRICHOPTERA LlMNEPHILIDAE Apatania 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LIMNEPHILIOAE Clostoeca 0.00 2.S0 0.00 0.00 0.00 

TRICHOPTERA LlMNEPHILIDAE Dicosmoecus 2.00 2.50 0.00 0.00 0.00 

TRICHOPTERA LlMNEPHILIDAE Ecclisocosmoecus 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LI MNEPH I LlDAE Eccl isomyia 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA LlMNEPHILIDAE Moselyana 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA POLYCENTROPOOIDAE Polycentropus 16.00 5.00 4.50 33.00 4.00 

TRICHOPTERA RHYACOPHILIDAE Rhyacoph i la #1 0.00 0.00 2.25 0.00 0.00 

TRICHOPTERA RHYACOPHI LlDAE Rhyacoph it a #2 0.00 0.00 9.00 12.00 0.00 

TRICHOPTERA RHYACOPHILIDAE Rhyacophila (Pupa) 0.00 0.00 0.00 0.00 0.00 

TRICHOPTERA UNIDENTIFIED Unidentified (Pupa) 0.00 0.00 4.50 9.00 2.00 

TRleLADIDA PLANAR II DAE Planariidae 0.00 0.00 0.00 0.00 10.00 

Note: Mean density of taxa were calculated from two replicate transect collections that were two-square meters 

each in substrate area sampled. 

Umtam.IJI 
Creek 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.50 
77.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.75 
7.00 
0.00 
0.00 



Appendix F 

Surface Water Quality Tables 



Bingham Creek Surface Water Field Parameters 

Puget lowlands Ecoregion 

Dissolved Oxygen 
Tetrperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (lIItIos/ cm) (mg/L) (% 02 Sat.) (cubic ft./sec) 

---------- ------------- --------- -------------- -------- ----------- ---------------
8 Apr 1991 6.1 7.2 48.0 13.3 110.0 12.55 

12 Aug 1991 0.00 
13 Dec 1990 6.5 7.5 54.0 12.9 107.0 17.16 

5 Feb 1991 6.3 7.3 47.0 13.0 108.0 74.59 
8 Jan 1991 4.9 7.3 59.0 13.0 104.0 3.91 

17 June 1991 8.1 6.6 70.0 11.6 101.0 0.00 

18 Mar 1991 7.1 7.1 61.0 13.6 115.0 .04 

7 May 1991 8.0 6.9 77.0 11.4 99.0 .01 

27 Nov 1990 6.9 7.3 56.0 14.2 119.0 40.34 

Note: Extreme low discharge occurred during June 1991 sampling and the stream was dry during the August 1991 
sampl in9 date. 



Bingham Creek Surface Water laboratory Parameters 

Puget lowLands Ecoregion 

Total Nitrate+ 
Turbid; ty Alkal inity Hardness Organi c c Arrmonia-N Nitrite-N 

Day Month Year (NTU) (mg/l as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) 
---------- --------- ---------------- -------- --------- ----------- -----------

8 Apr 1991 0 21 15 1.2 .01 .11 
12 Aug 1991 
13 Dec 1990 24 15 2.5 .01 .21 
5 Feb 1991 7 18 15 2.0 .01 .14 
8 Jan 1991 21 17 .8 .01 .24 

17 June 1991 0 29 24 1.6 .01 .13 
18 Mar 1991 0 27 19 3.8 .01 .11 
7 May 1991 0 29 25 2.1 .01 .10 

27 Nov 1990 2 22 18 1.5 .01 .24 

Note: Extreme Low discharge occurred during June 1991 sampLing and the stream was dry during the August 1991 

sampling date. 

Total Or tho- TotaL 
Phosphorus Ph~sphate Persul fate-N 

(mg/L) (mg/L). (mg/L) 

---------- ----------- ------------
.01 .16 

.01 .28 

.03 .02 .10 

.01 .10 

.01 .01 

.02 .10 

.04 .01 .10 

.02 .35 



Dewatto River Surface Water Field Parameters 

Puget Lowlands Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (lIItIos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 
-_.----._- .... ------- ._._----- .. _- .-------- ----_._--- ---------------

8 Apr 1991 7.3 7.2 24.0 12.6 105.0 41.56 
13 Aug 1991 15.5 6.7 65.0 8.7 88.0 2.55 
13 Dec 1990 5.8 6.9 28.0 12.4 100.0 27.39 

5 Feb 1991 6.7 6.9 21.0 13.2 109.0 16.87 
8 Jan 1991 2.5 7.4 48.0 13.3 98.0 14.06 

17 June 1991 12.0 7.0 56.0 9.2 86.0 3.32 
18 Mar 1991 6.8 7.2 38.0 13.0 107.0 9.37 
8 May 1991 10.6 7.7 45.0 10.4 94.0 8.78 

26 Nov 1990 7.7 7.0 33.0 13.3 112.0 



Dewatto River Surface Water laboratory Parameters 

Puget lowlands Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidity Alkal inity Hardness Organic C Anmonia-N N i tri te-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/l as CeC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
---------- --------- --------------- --------- --------- ----------- ----------- ---------- ----------- ------------

B Apr 1991 .4 11 10 3.0 .01 .02 .01 .01 
13 Aug 1991 .7 30 28 3.9 .01 .06 .01 .02 .19 
13 Dec 1990 1.0 12 10 3.5 .01 .11 .01 .32 
5 Feb 1991 1.0 6 7 3.1 .01 .07 .01 .01 .10 
B Jan 1991 1.0 16. 16 2.9 .02 .21 .03 .10 

17 June 1991 .5 26 25 2.6 .01 .04 .01 .12 
18 Mar 1991 .6 14 11 3.2 .01 .06 .01 .12 
B May 1991 1.1 19 20 3.0 .01 .05 .01 .02 3.90 

26 Nov 1990 1.0 11 13 4.3 .01 .22 .01 .01 .41 



------------------------------_ ... _- . 

Seabeck Creek Surface Water Field Parameters 

Puget Lowlands Ecoregion 

Dissolved Oxygen 
TefJ1Jerature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (u:mos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 
---------- ----------- --------- ------------ .-------- -.-------- ---------------

8 Apr 1991 6.9 7.0 29.0 13.2 109.0 6.85 
12 Aug 1991 12.8 7.4 98.0 9.8 93.0 .38 
13 Dec 1990 5.8 7.5 33.0 12.7 102.0 4.89 

5 Feb 1991 7.0 7.1 28.0 13.2 109.0 36.08 
8 Jan 1991 1.2 7.2 41.0 13.4 95.0 

17 June 1991 10.7 7.5 91.0 10.6 96.0 .27 
18 Mar 1991 5.9 7.0 37.0 13.2 106.0 6.85 

7 May 1991 9.4 7.6 81.0 11.4 100.0 1.10 
26 Nov 1990 7.4 7.6 34.0 14.0 117.0 10.46 



Seabeck Creek Surface. Water Laboratory Parameters 

Puget LowLands Ecoregion 

Total Nitrate+ TotaL Ortho· TotaL 
Turbid; ty Alkal inity Hardness Organic C AlTlTlonia·N Nitrite·N Phosphorus Phosphate Persul fate·N 

Day Month Year (NTU) (mg/l as CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
_.-_ ...... ......... .--_._--------- ._------ --------- ---------- --_._ .. _-- ---------- _._---.- . -_._--------

8 Apr 1991 .5 9 11 3.1 .01 .15 .01 .10 
12 Aug 1991 .5 42 44 2.8 .01 .45 .02 .03 .43 
13 Dec 1990 1.0 11 13 4.1 .01 .33 .01 .56 
5 Feb 1991 3.7 6 8 4.3 .02 .26 .02 .01 ".13 

8 Jan 1991 1.0 9 14 3.6 .02 .40 .01 .10 
17 June 1991 .2 39 37 1.5 .01 .42 .01 .42 
18 Mar 1991 • 1 12 11 3.4 .01 .25 .01 .10 
7 May 1991 .4 33 34 2.1 .01 .28 .15 .01 .61 

26 Nov 1990 1.0 8 19 5.8 .01 " .57 .01 .01 .68 



Snow Creek Surface Water Field Parameters 

Puget Lowlands Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge. 

Day Month Year (Celsius) (units) (l>II1os/cm) (mg/L) (%02 Sat.) (cubic ft_/sec) 

---------- ----------- --------- ------------- ---------- ---------- ---------_._---
8 Apr 1991 5.1 8.0 69.0 14.4 114.0 43.81 

12 Aug 1991 13.1 7.2 135.0 10.0 96.0 3.45 
13 Dec 1990 3.4 7.5 78.0 13.4 102.0 21.66 
5 Feb 1991 5.8 7.6 64.0 13.4 108.0 24.97 

8 Jan 1991 1.5 7.5 106.0 13.8 99.0 5.28 
17 June 1991 9.4 7.7 70.0 10.8 95.0 14.24 

18 Mar 1991 4.5 8.2 88.0 14.0 109.0 15.63 

7 May 1991 9.2 8.0 102.0 11.6 102.0 8.27 

26 Nov 1990 3.9 7.7 80.0 14.9 115.0 32.43 



Snow Creek Surface Yater Laboratory Parameters 

Puget Lowlands Ecoregion 

Total Nitrate+ Total Or tho- Total 
TIJrbidi ty Alkalinity Hardness organic C Anmonia-N Nitrite-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/L as CaCa3) (mgfL) (mgfL) (mgfL) (mgfL) (mgfL) (mgfL) (mgfL) 
---------- --------- --------------- --------- --------- ---------- --------- ---------- ---------- ------------

8 Apr 1991 3.1 21 25 5.7 .01 .38 .01 .01 
12 Aug 1991 .3 55 54 5.9 .01 .11 .02 .02 .19 
13 Dec 1990 2.0 25 29 8.0 .01 .83 .02 1.07 
5 Feb 1991 33.0 13 25 8.8 .01 .76 .11 .03 .10 
8 Jan 1991 1.0 36 41 4.0 .01 .47 .03 .45 

17 June 1991 .8 34 35 5.7 .01 .11 .02 .19 
18 Mar 1991 .8 26 30 6.4 .01 .34 .02 .10 
7 May 1991 .8 38 39 4.1 .01 .05 .02 .01 .10 

26 Nov 1990 4.7 21 31 13.9 .01 1.33 .04 .01 1.43 



Tahuya River Surface Water Field Parameters 

Puget Lowlands Ecoregion 

DissoLved Oxygen 

Temperature pH Conductivi ty Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (..mos/em) (mg/L) (%02 Sat.) (cubic ft./sec) 

---------- ---------_.- ------------ --------- ----------- ---------------
8 Apr 1991 7.5 7.2 42.0 12.3 104.0 90.47 

13 Aug 1991 15.7 6.6 66.0 8.6 88.0 .21 

13 Dec 1990 5.6 7.2 47.0 12.1 98.0 67.08 

5 Feb 1991 6.9 6.8 41.0 12.8 107.0 29.27 

8 Jan 1991 1.5 7.0 50.0 13.2 96.0 25.12 

17 June 1991 14.2 7.2 56.0 9.2 91.0 2.39 

18 Mar 1991 6.8 7.1 53.0 13.0 108.0 '25.04 

8 May 1991 11.1 7.8 56.0 10.3 95.0 16.54 

26 Nov 1990 7.6 7.0 54.0 12.7 108.0 



tahuya River Surface Yater laboratory Parameters 

Puget lowlands Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkal inHy Hardness Organic C Anrnonia-N Nitrite-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/Ll (mg/L) 
---------- .. ------- -.----- ..... _-- .. _------ .. _------ ---------- -------.- -----_ ... - ---------- ------------

8 Apr 1991 .5 18 18 2.8 .01 .03 .01 .36 
13 Aug 1991 .5 29 27 5.1 .01 .01 .01 .01 .14 
13 Dec 1990 1.0 12 11 3.8 .01 .18 .01 .37 
5 Feb 1991 1.1 13 14 3.3 .01 .14 .01 .01 .10 
8 Jan 1991 1.0 18 20 1.9 .02 .17 .01 .10 

17 June 1991 .7 27 26 2.6 .01 .01 .01 .15 
18 Mar 1991 .3 20 20 3.0 .02 .06 .01 .10 
8 May 1991. 1.2 23 22 2.7 .01 .01 .01 .01 .10 

26 Nov 1990 1.0 17 19 4.0 .01 .24 .01 .01 .42 



lobaton Creek Surface Water Field Parameters 

Puget Lowlands Ecoregion 

Dissolved Oxygen 
leqJerature pH Conductivity Oxygen saturation Discharge 

Day Month Year (CeLsius) (units) (umhos/cm) (mg/L) (%02 Sat.) Ccu_ ft/see) 
---------- ----------- -------- ------------ --------- ---------- -----------:.. 

9 Apr 1991 6.9 7.2 60.0 12.3 103.0 11.98 
14 Aug 1991 13.4 6.7 124.0 ·9.6 93.0 1.55 
14 Dec 1990 4.7 7.5 79.0 13.4 106.0 4.83 
7 Feb 1991 4.0 7.1 66.0 12.7 98.0 9.32 
9 Jan 1991 1.3 7.4 72.0 14.2 102.0 7.68 

18 June 1991 10.4 7.0 99.0 10.4 95.0 1.01 
19 Mar 1991 5.2 7.6 74.0 14.1 113.0 4.36 
8 May 1991 9.6 7.3 79.0 10.4 93.0 6.76 

27 Nov 1990 5.9 7.2 72.0 13.1 107.0 7.49 



Toboton Creek Surface Water Laboratory Parameters 

Puget L~wlands Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidity Alkal inlty Hardness Organic C AlTlTlonia-N Nitrite-N Phosphorus Phosphate Persulfate·N 

Day Month Year (NTU) (mg/L as CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

---------- --------- --------------- -------- --------- ---------- --------- ---------- --------- ------------
9 Apr 1991 4.9 25 25 8.8 .05 .08 .02 1.05 

14 Aug 1991 2.2 53 47 5.2 .01 .04 .06 .04 .17 
14 Dec 1990 3.0 30 24 11.3 .02 .28 .04 .81 
7 Feb 1991 4.2 22 23 14.4 .01 .15 .03 .02 .10 
9 Jan 1991 6.1 21 23 11.6 .07 .40 .03 .21 

18 June 1991 2.8 44 39 5.8 .01 .03 .21 .05 
19 Mar 1991 8.5 31 27 7.2 .01 .02 .04 .30 
8 May 1991 6.8 33 32 12.7 .02 .05 .09 .01 .35 

27 Nov 1990 3.7 20 28 19.3 .01 .14 .08 .79 



Entiat River Surface Water Field Parameters 

Cascades Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (umos/cm) (mg/l) (%02 Sat.) (cubic ft./sec) 
:0 •••• - -_ ... _---- ----------- -._----- ------.--.--- --------- ---------- --_ ..... _------

16 Apr 1991 4.1 7.2 46.0 11.6 95.0 261.39 
29 Aug 1991 9.7 7.2 42.0 10.8 102.0 206.85 
5 Dec 1990 1.8 7.1 39.0 14.3 110.0 327.14 

12 Feb 1991 2.4 8.0 48.0 12.9 101.0 151.16 
10 Jan 1991 .5 7.3 50.0 13.9 104.0 115.31 
24 June 1991 7.7 6.8 34.0 10.6 95.0 1393.15 
21 Mar 1991 3.3 7.0 47.0 13.9 112.0 184.88 
21 May 1991 5.8 6.9 43.0 12.0 103.0 2062.08 
12 Nov 1990 3.1 7.0 35.0 15.1 121.0 70.67 



Entiat R;ver Surface Water laboratory Parameters 

Cascades Ecoregion· 

Total Nitrate+ Total Ortho- Total 
Turbid; ty Alkal ;n;ty Hardness Organic C Arrmonia-N Nitrite-N Phophorus Phosphorus Persul fate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

---------- --------- --------------- -------- .-------- --------- --------- ---------- ---------- ------------
16 Apr 1991 1.9 19 18 2.6 .01 .01 .01 .10 
29 Aug 1991 1.6 16 13 2.4 .01 .01 .01 .01 .10 
5 Dec 1990 1.0 16 15 2.2 .01 .02 .01 .14 

12 Feb 1991 1.0 19 17 1.8 .01 .01 .01 .02 .10 
10 Jan 1991 1.0 18 16 1.3 .01 .02 .01 .10 
24 June 1991 .5 12 11 1.2 .01 .01 .01 .10 
21 Mar 1991 .1 20 17 2.1 .01 .01 .01 .12 
21 May 1991 4.5 12 12 2.2 .02 .02 .07 .02 .10 
12 Nov 1990 1.0 15 13 2.8 .01 .03 .01 .03 .01 



Greemlater River Surf~ce Water Field Ptlrameters 

Cascades Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (unhos/em) (rng/L) (%02 Sat.) (cubic fL/Sec) 

---------- ------~---- -.---------- ---_ ... -- ---------- ---------------
9 Apr 1991 3.8 7.8 55.0 14.3 118.0 230.35 

14 Aug 1991 15.6 6.9 82.0 9.0 98.0 36.44 

14 Dee 1990 2.9 7.1 54.0 12.9 104.0 183.65 

6 Feb 1991 4.4 7.8 49.0 13.8 116.0 317.54 

9 Jan 1991 2.4 7.4 63.0 13.8 110.0 79.97 

18 June 1991 10.1 7.4 56.0 10.1 98.0 192.03 

19 Mar 1991 3.9 8.4 56.0 13.2 109.0 128.10 

9 May 1991 4.4 7.4 53.0 11.8 99.0 235.02 

21 Nov 1990 4.3 7.8 59.0 14.6 123.0 



Greenwater River Surface Water laboratory Parameters 

Cascades Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkal inity Hardness Organic C Anrnonia-N Nitrite-N Phosphorus Phosphate Persul fate-N 

Day Month Year (NTU) (mg/l as CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)· (mg/l) (mg/l) 

---------- --------- --------------- --------- --------- ---------- ---------- ---------- --,------- ------------
9 Apr 1991 1.0 23 20 1.2 .01 .01 .01 10.00 

14 Aug 1991 .2 29 21 2.9 .02 .01 .03 .02 .10 
14 Dec 1990 1.2 25 17 1.8 .01 .03 .03 .17 
6 Feb 1991 1.5 21 17 2.5 .01 .02 .02 .03 .10 
9 Jan 1991 1.0 26 21 1.1 .01 .01 .01 .10 

18 June 1991 .5 23 17 1.5 .01 .01 .02 .10 
19 Mar 1991 2.4 24 19 1.3 .01 .01 .02 .10 
9 May 1991 2.9 23 18 1.8 .01 .01 .03 .02 .10 

21 Nov 1990 1.0 25 21 1.8 .01 .02 .03 .02 .09 



Hedrick Creek Surface Yater Field Parameters 

Cascades Ecoregion 

Dissolved Oxygen 
Ten;>erature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (lOhos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 
.----.- •.. ._--------- -------- ------------- --------- ---------- ---------------

15 Apr 1991 6.6 7.3 56.0 14.4 122.0 5.87 
28 Aug 1991 11.4 7.3 76.0 11.0 104.0 2.57 
20 Dec 1990 .3 7.3 48.0 12.1 87.0 7.88 
8 Feb 1991 4.8 7.2 45.0 13.5 109.0 25.12 

14 Jan 1991 3.9 7.4 34.0 13.8 109.0 34.53 
24 June 1991 9.8 7.0 40.0 9.9 91.0 7.86 
20 Mar 1991 5.5 7.3 57.0 14.2 117.0 4.43 
9 May 1991 5.5 7.3 38.0 11.4 94.0 14.36· 

20 Nov 1990 3.1 7.3 47.0 15.7 121.0 14.40 



Hedri ck Creek Surface Water Laboratory Parameters 

Cascades Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkalinity Hardness Organic C Arrrnonia-N Nitrite-N Phosphorus Phosphate Perulfate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

---------- --------- --------------- -------- --------- --------- --------- ---------- --------- -----------
15 Apr 1991 1.5 24 23 1.2 .02 .01 .01 .10 
28 Aug 1991 1.5 28 43 3.9 .01 .07 .01 .01 .13 
20 Dec 1990 1.0 21 20 2.5 .01 .07 .01 .10 
8 Feb 1991 3.8 18 17 2.1 .01 .06 .01 .01 

14 Jan 1991 5.1 16 16 4.7 .07 .07 .01 .10 
24 June 1991 1.0 19 17 1.6 .01 .01 .01 .10 
20 Mar 1991 .4 25 21 3.0 .01 .01 .01 .10 
9 May 1991 2.5 18 20 1.7 .01 .01 .01 .01 .01 

20 Nov 1990 1.0 20 21 2.0 .01 .11 .01 .01 .q1 



Middle Fork Teanaway River Surface Water Field Parameters 

Cascades Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivi·ty Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (umhos/cm) (mg/L) (~2 Sat.) (cubic ft./sec) 
-- .. _-_ .. - ----------- ---------.-- ----_ .. _. . ...... _-- .-----_ ..... _--

16 Apr 1991 5.7 7.6 99.0 10.8 95.0 127.73 
29 Aug 1991 15.3 7.5 120.0 8.2 90.0 7.80 
19 Dec 1990 0.0 7.1 102.0 13.6 102.0 
11 Feb 1991 4.2 7.9 112.0 11 .4 96.0 32.54 
17 Jan 1991 3.2 7.8 90.0 11.8 97.0 124.00 
25 June 1991 8.7 7.4 66.0 10.3 97.0 42.79 
15 Mar 1991 3.8 7.5 102.0 12.8 107.0 45.07 
21 May 1001 8.5 7.4 70.0 10.5 99.0 
21 Nov 1990 2.8 8.0 92.0 14.5 118.0 59.01 



Middle Fork Teanaway Surface Water laboratory Parameters 

Cascades Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkal inity Hardness organic C Anrnonia-N Nitrite-N Phosphorus Phosphate Persul fate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L> (mg/L) (mg/L) 

---------- --------- --------------- -------- --------- --------- --------- ---------- ---------- ------------
16 Apr 1991 2.0 45 43 3.1 .01 .01 .01 .10 
29 Aug 1991 1.6 55 53 2.4 .01 .01 .01 .01 .10 
19 Dec 1990 1.3 47 45 3.9 .01 .01 .01 .10 
11 Feb 1991 1.3 46 44 2.9 .01 .01 .01 .02 .10 
17 Jan 1991 3.8 44 41 2.3 .01 .01 .01 .10 
25 June 1991 .5 30 27 1.2 .01 .01 .01 .10 
15 Mar 1991 1.6 47 45 3.5 .01 .03 .01 .10 
21 May 1001 5.3 27 28 3.0 .03 .02 .02 .02 
21 Nov 1990 1.0 42 40 2.7 .01 .01 .01 .01 .05 



American River Surface Water Field Parameters 

Cascades Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxysen Saturation Discharge 

Day Month Year (Celsius) (uni ts) (umhos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 
---------- ----------- -----_ .. _--- --------- ---------- -- .. _._.-------

16 Apr 1991 5.6 7.3 68.0 11.3 100.0 227.00 
29 Aug 1991 9.1 7.4 79.0 9.8 95.0 144.00 
6 Dec 1990 1.7 8.1 54.0 12.1 97.0 192.00 

13 Feb 1991 3.5 8.2 61.0 11.8 99.0 280.00 
11 Jan 1991 1.7 6.9 71.0 12.1 97.0 92.00 
25 June 1991 7.2 7.0 52.0 9.9 92.0 404.00 
22 Mar 1991 2.4 7.3 69.0 12.7 104.0 132.00 
20 May 1991 6.4 7.3 46.0 10.0 91.0 565.00 
13 Nov 1990 5.2 9.0 53.0 13.6 120.0 188.00 



American Riv~r surface Yater laboratory Parameters 

Cascades Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkalinity Hardness Organic C Anmonia-N Nitrite-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/l) 
---------- --------- --------------- -------- --------- --------- --------- ---------- --------- ------------

16 Apr 1991 1.2 28 27 2.0 .01 .02 .01 .10 
29 Aug 1991 3.7 31 53 2.9 .01 .01 .03 .10 
6 Dec 1990 1.0 24 23 3.4 .01 .02 .01 .14 

13 Feb 1991 1.0 25 23 3.4 .01 .01 .01 .02 .10 
11 Jan 1991 1.0 28 26 1.0 .01 .01 .01 .10 
25 June 1991 .9 19 20 1.7 .01 .01 .01 .10 .10 
22 Mar 1991 .7 25 1.6 .01 .01 .01 .10 
20 May 1991 3.3 20 20 2.8 .02 .02 .05 .02 .10 
13 Nov 1990 1.0 21 19 1.6 .01 .01 .01 .01 .01 



Trapper Creek Surface Water Field Parameters 

Cascades Etoregion 

DissoLved Oxygen 
Temperature pH Conductivi ty Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (umhos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 

---------- ----------- ------------ --------- ---------- ---------------
10 Apr 1991 3.9 7.0 39.0 13.1 106.0 100.14 
19 Aug 1991 14.6 6.9 104.0 8.8 92.0 3.98 
17 Dec 1990 3.6 7.4 50.0 13.6 109.0 45.49 
14 Feb 1991 5.4 7.4 44.0 11.4 96.0 1.03 
15 Jan 1991 4.6 7.2 28.0 12.7 105.0 
19 June 1991 9.5 7.1 65.0 10.0 94.0 10.60 
13 Mar 1991 3.4 7.4 48.0 13.8 111.0 40.39 
13 May 1991 5.8 7.2 48.0 13.6 116.0 54.66 
16 Nov 1990 5.6 7.1 43.0 14.4 122.0 77.58 



Trapper Creek Surface Water Laboratory Parameters 

Cascades Ecoregl0n 

Total Nitrate+ Total Ortho- Total 
Turbid; ty Alkalinity Hardness Organic C Anmonia-N Nitri te-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/l as CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/ll 
---------- --------- --------------- -------- --------- --_._._-- --------- ---------- --------- ------------

10 Apr 1991 .2 16 15 1.0 .01 .03 .01 .10 

19 Aug 1991 .8 34 32 2.2 .04 .04 .01 .01 .12 

17 Dec 1990 1.0 19 19 1.2 .01 .02 .02 .10 

14 Feb 1991 1.0 13 11 2.0 .01 .01 .01 .00 .10 

15 Jan 1991 3.2 12 10 2.5 .01 .01 .01 .10 

19 June 1991 .2 24 21 1.0 .01 .03 .01 .10 

13 Mar 1991 1.5 19 16 2.5 .01 .01 .06 .10 

13 May 1991 .3 16 12 1.7 .01 .01 .01 .02 .10 

16 Nov 1990 1.0 17 15 1.2 .01 .01 .01 .01 .01 



--- ------~~--------

Cummings Creek Surface Water Field Parameters 

Columbia Basin Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (...moslem) (ms/Ll (%02 Sat.) (cubic ft./sec) 
---------- ----------- ------------ --------- ---------- -----------._--

11 Apr 1991 4.5 7.6 85.0 11.6 98.0 10.28 
20 Aug 1991 15.8 7.7 110.0 9.2 101.0 2.48 
18 Dec 1990 3.2 7.9 98.0 12.1 98.0 4.75 

20 Feb 1991 7.2 8.0 91.0 11.0 99.0 8.19 
16 Jan 1991 4.1 8.1 82.0 12.5 104.0 9.90 
20 June 1991 9.6 7.4 76.0 9.6 92.0 6.18 
14 Mar 1991 4.4 7.7 89.0 14.2 119.0 9.12 
14 May 1991 8.4 7.4 82.0 10.4 97.0 10.51 
14 Nov 1990 6.0 7.6 100.0 13.8 121.0 3.39 



Cummings Creek Surface Water Laboratory Parameters 

Columbia Basin Ecoregion 

Total Ni trate+ Total Ortho- Total 
Turbid; ty Alkal inity Hardness Organic C Amnonia-N Ni tri te-N Phosphorus Phosphate Persul fate- N 

Day Month Year (NTU) (mg/L as CeC03) (mg/L). (mg/L) (rng/L) (rng/L) (mg/l) (mg/l) (mg/l) 
---------- --------- --------------- -------- --------- --------- --------- ---------- ---------- ------------

11 Apr 1991 2.5 38 33 2.8 .02 .10 .05 4.60 
20 Aug 1991 2.3 51 42 3.6 .04 .07 .07 .04 .18 
18 Dec 1990 1.0 47 41 2.4 .01 .06 .03 .10 
20 Feb 1991 3.2 38 32 4.3 .01 .04 .05 .04 .10 
16 Jan 1991 6.3 44 39 3.0 .01 .16 .06 .01 
20 June 1991 1.6 43 37 2.2 .01 .02 .05 .10 
14 Mar 1991 2.6 41 35 5.6 .01 .03 .05 .10 
14 May 1991 1.8 37 32 4.9 .01 .01 .03 .04 .10 
14 Nov 1990 1.0 48 42 2.5 .01 .02 .04 .05 .01 



littLe Klickitat River Surface Wat~r Field Parameters 

Columbia Basin Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (urnhos/cm) (mg/Ll (%02 Sat.) (cubi c ft ./sec) 
.... _--_.- . __ ........ _. __ ....... - -----_ ... ......... - .... ~.- ..... -.. 

10 Apr 1991 7.7 7.5 69.0 12.6 113.0 101.25 
19 Aug 1991 28.3 8.5 112.0 8.4 115.0 .81 
17 Dec 1990 3.6 8.1 '105.0 13.3 107.0 19.86 
14 Feb 1991 5.4 8.0 74.0 11.7 99.0 87.46 

15 Jan 1991 3.2 7.5 68.0 11.9 95.0 153.00 
19 June 1991 15.9 8.0 88.0 8.7 94.0 11. 73 

13 Mar 1991 5.7 8.1 79.0 14.3 122.0 69.15 

13 May 1991 13.2 7.4 89.0 10.2 104.0 32.54 

28 Nov 1990 3.9 7.6 80.0 12.9 105.0 17.74 



Little Klickitat River Surface Water laboratory Parameters 

Columbia Basin Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidity Alkal inity Hardness Organic C Arrmonia-N Nitrite-N Phosphorus Phosphate Persul fate- N 

Day Month Year (NTU) (mg/l as CaC03) (mg{l) (mg{l) (mg{l) (mg{l) (mg{l) (mg{l) (mg{l) 

---------- --------- --------.------ -------- --------- ._-----.- --------- ---------- ---------- ------------
10 Apr 1991 2.5 32 29 2.6 .01 .01 .01 .97 
19 Aug 1991 2.8 71 57 3.2 .04 .02 .04 .18 .02 
17 Dec 1990 1.0 50 42 3.3 .01 .01 .01 .10 
14 Feb 1991 3.7 35 30 5.7 .01 .01 .03 .01 .10 
15 Jan 1991 10.5 31 27 4.1 .01 .07 .06 .29 
19 June 1991 .6 42 34 1.5 .01 .01 .01 .01 
13 Mar 1991 3.5 34 29 4.2 .01 .01 .03 .10 
13 May 1991 1.8 34 30 5.0 .01 .01 .02 .01 .01 
28 Nov 1990 1.3 36 29 4.1 .01 .01 .02 .16 



North Fork Asotin Creek Surface Water Field Parameters 

Columbia Basin Ecoreg;on 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (urmos/em) (mg/L) (%02 Sat.) (cubic ft./sec) 
- ......... . _--------- ------------ --------- ---------- --_ ....... - .... 

11 Apr 1991 9.2 7.6 76.0 10.6 101.0 41.93 
20 Aug 1991 18.2 7.6 108.0 8.8 102.0 21.56 
18 Dec 1990 4.9 8.4 91.0 12.7 108.0 25.96 
20 Feb 1991 6.4 7.9 87.0 10.9 97.0 36.86 
16 Jan 1991 5.2 8.1 70.0 11.8 102.0 40.82 
20 June 1991 10.7 7.5 74.0 10.0 98.0 40.92 
14 Mar 1991 5.7 8.3 87.0 13.6 119.0 36.33 
14 May 1991 8.6 7.5 62.0 10.8 101.0 107.37 
14 Nov 1990 7.8 8.0 95.0 13.2 121.0 24.74 



~----~ ------~ 

North Fork Asotin Creek Surface Water Laboratory Parameters 

Columbia Basin Ecoregion 

Total Nitrate+ Total Ortha· Total 
Turbid; ty AlkaLinity Hardness Organic C Arnnonia-N Nitrite-N Phosphorus Phosphate . Persul fate-N 

Day Month Year (NTU) (mg/L as CaC03) (mg/L) (mg/L) (mg/Ll (mg/L) (mg/L) (mg/L) (mg/L) 
---------- -_.------ --------------- -------- --------- ------.-- --------- ---------- ---------- ------------

11 Apr 1991 3.1 37 32 3.5 .03 .01 .04 .10 
20 Aug 1991 1.4 47 37 3.9 .04 .06 .04 .03 .23 
18 Oec 1990 1.0 43 37 2.4 .01 .06 .04 .10 
20 Feb 1991 2.0 39 32 5.0 .01 .05 .05 .04 .10 
16 Jan 1991 3.7 40 33 3.0 .01 .08 .07 .10 
20 June 1991 1.7 35 29 1.9 .01 .02 .04 .10 
14 Mar 1991 2.5 40 33 3.5 .01 .03 .05 .10 
14 May 1991 .2.6 27 25 4.1 .01 .01 .04 .03 .10 
14 Nov 1990 1.0 45 37 1.6 .01 .04 .03 .04 .01 



Naneum Creek Surface Water Field Parameters 

Columbia Basin Ecoregion 

DissoLved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (lInhos/cm) (mg/l) (%02 Sat.) (cubic ft./sec) 
-.~~-.- .. - ~.--------- ------------ --------- ---------- ---------------

12 Apr 1991 8.6 7.3 96.0 11.8 111.0 48.31 
21 Aug 1991 18.3 7.6 102.0 8.6 101.0 11.99 
19 Oee 1990 0.0 7.4 95.0 14.1 106.0 
12 Feb 1991 3.1 8.3 90.0 12.3 101.0 25.22 
17 Jan 1991 .7 7.9 91.0 12.8 98.0 24.58 
21 June 1991 9.0 7.5 69.0 10.2 97.0 95.10 
14 Mar 1991 3.1 8.5 98.0 13.2 108.0 33.12 
21 May 1991 8.9 7.3 68.0 11.0 105.0 92.44 
13 Nov 1990 5.4 8.0 85.0 13.5 118.0 16.99 



Naneurn Creek Surface ~ater laboratory Parameters 

Columbia Basin Ecoregion 

Total Nitrate+ Total Ortho- Total 
Turbidi ty Alkalinity Hardness Organic C Arrrnonia·N Nitrite-N Phosphorus Phosphate Persulfate·N 

Day Month Year (NTU) (mg/l as CaC03) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/l) (mg/l) 

---------- --------- --------------- -------- --------- --------- --------- ---------- --------- ------------
12 Apr 1991 3.9 43 38 2.5 .03 .01 .03 .10 
21 Aug 1991 2.3 ~2 34 4.0 .04 .02 .05 
19 Oec 1990 1.6 41 37 5.2 .01 .03 .04 .10 
12 Feb 1991 5.4 42 38 4.6. .01 .02 .03 .06 .10 
17 Jan 1991 3.2 44 33 2.3 .01 .04 .04 1.68 
21 June 1991 2.7 31 27 3.5 .01 .01 .03 .10 
14 Mar 1991 2.6 43 37 5.3 .01 .01 .03 .10 
21 May 1991 2.6 30 27 3.2 .01 .01 .04 .02 .10 
13 Nov 1990 1.0 42 36 2.4 .01 .01 .03 .03 .01 



Spring Creek Surface Water Field Parameters 

Columbia Basin-Ecoregion 

Dissolved Oxygen 
Temperature pH Conductivity Oxygen Saturation Discharge 

Day Month Year (Celsius) (units) (umhos/cm) (mg/L) (%02 Sat.) (cubic ft./sec) 
---------- -~-~~~--- .. ------------ --------- ---------- ---------------

12 Apr 1991 B.4 B.4 360.0 13.2 119.0 .BD 
21 Aug 1991 14.0 7.9 345.0 B.9 92.0 .30 
19 Dec 1990 -.1 B.3 400.0 14.5 105.0 
21 Feb 1991 2.4 B.O 350.0 12.4 96.0 1.14 
17 Jan 1991 1.3 B.4 200.0 12.9 97.0 1.B7 
21 June 1991 10.5 8.3 334.0 9.9 94.0 .2B 
14 Mar 1991 2.7 8.2 320.0 13.3 104.0 1.36 
15 May 1991 7.B 8.1 345.0 10.6 94.0 .75 
15 Nov 1990 4.4 B.l 350.0 15.2 124.0 .79 



Spring Creek Surface Water laboratory Parameters 

Columbia Basin Ecoregion 

Total Nitrate ... Total Ortho~ Total 
Turbidity Alkalinity Hardness Organic C Arrrnonia-N Nitrite·N Phosphorus Phosphate Persulfate~N 

Day Month Yeer (NTU) (mg/L as CeC03) (mg/L) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
~ .. ~ .. --.- . __ ...... •••••• •• ____ ·ww ... __ ... w •• ______ ----- .... ---._. __ . .-_.-._ .. - ..... _ ... . .. _--------

12 Apr 1991 1.5 149 140 4.8 .05 2.66 .06 2.50 
21 Aug 1991 2.8 153 98 3.0 .04 2.20 .06 .06 2.00 
19 Dec 1990 1.0 155 150 3.7 .01 3.52 .03 2.98 
21 Feb 1991 2.4 151 140 4.9 .01 3.16, .08 .08 3.00 
17 Jan 1991 61.0 78 72 12.7 .06 1.94 .21 2.56 
21 June 1991 1.1 147 133 1.9 .02 2.70 .05 2.50 
14 M.r 1991 2.3 153 144 3.2 .01 3.06 .06 2.24 
15 May 1991 1.4 153 142 6.7 .01 2.34 .05 .03 1.26 
15 Nov 1990 1.0 139 138 4.4 .01 3.71 .05 .06 3.24 



Umtanum Creek Surface Water Field Parameters 

Columbia Basin Ecoregion 

Dissolved Oxygen 

Temperature pH Conductivity Oxygen Saturation Discharge 
Day Month Year (Celsius) (uni tS) (..mos/em) (mg/L) (%02 Sat.) (cubic ft./sec) 

---------- ---_._----- -_._-------- --------- ---------- ---------------
16 Apr 1991 12.5 8.1 219.0 10.3 101.0 2.01 
29 Aug 1991 18.2 8.1 230.0 7.9 89.0 .27 
6 Dec 1990 3.1 7.9 209.0 12.4 98.0 1.54 

13 Feb 1991 3.6 8.2 194.0 12.2 98.0 2.18 
11 Jan 1991 1.9 8.2 218.0 13.2 101.0 1.49 
25 June 1991 15.2 8.0 280.0 8.2 87.0 .87 

21 Mar. 1991 9.1 8.2 206.0 11.9 109.0 2.39 
20 May 1991 16.3 8.2 215.0 8.2 89.0 1.39 
13 Nov 1990 9.0 8.3 225.0 12.9 118.0 1.91 



Umtanum Creek Surface Water Laboratory Parameters 

Columbia Basin Ecoregion 

Total Nitrate. Total Ortho- Total 

Turbidity Alkalinity Hardness Organic C Arrmonia-N Nftrite-N Phosphorus Phosphate Persulfate-N 

Day Month Year (NTU) (mg/l as CaC03) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

---------- --------- --------------- -------- --------- --------- --------- ---------. --------- ------------
16 Apr 1991 1.8 103 83 5.6 .02 .01 .86 .10 

29 Aug 1991 3.0 130 100 3.5 .01 .01 .10 .12 .13 

6 Dec 1990 1.0 106 85 7.7 .03 .01 .08 .35 

13 Feb 1991 1.0 95 77 9.0 .01 .01 .07 .11 .10 

11 Jan 1991 1.0 99 Bl 2.3 .01 .01 .02 .10 

25 June 1991 .9 119 92 2.4 .01 .01 .OB .10 

21 Mar 1991 .3 76 2.9 .01 .02 .09 .10 

20 May 1991 '7.5 112 90 7.7 .02 .02 .10 .02 .75 

13 Nov 1990 1.0 110 95 2.0 .01 .01 .08 .OB .01 



Appendix G 

Benthic Macroinvertebrate Occurrence 
Frequency Tables 

--- ~-~---------------------------------I 



TWINSPAN - FALL 1990 BENTHIC MACROINVERTEBRA TES 

REGIONAL OCCURRENCE FREQUENCIES 

Puget Lowlands 

Frequently Present (3-6 Sites) 

Chironomidae 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Paraleptophlebia 
Serratella 

Plecoptera 
Isoperla 
Cultus 
Hesperoperla 
Calineuria 

Trichoptera 
Rhyacophila #1 
Rhyacophila #2 
Ceratopsyche 

Coleoptera 
Heterlimnius 

Diptera 
Hexatomao 

Decapoda 
Pacijasticus leniusculus 



TWINSPAN - FALL 1990 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Columbia Basin 

Frequently Present (3-6 Sites) 

Plecoptera 
Hesperoperla 

Coleoptera 
Optioservus 

Diptera 
Chironomidae 
Simuliidae 
Antocha 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Cinygmula #2 
Paraleptophlebia 
Epeorus 
Serratella 

Plecoptera 
Doroneuria 
Cultus 
Perlomyia 
Calineuria 
Pteronarcys 

Trichoptera 
Cheumatopsyche 
Polycentropus 
Glossosoma 
Brachycentrus 

Megaloptera 
Sialis 

Diptera 
Hexatoma 

Coleoptera 
Psephenus 

Decapoda 
Pacifasticus leniusculus 

Gastropoda 
Physa 

Oligochaeta 
Rhynchelmis 



TWINSPAN - FALL 1990 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Cascades 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Drunella doddsi 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Drunella spinifera 
Serratella 
Epeorus 

Plecoptera 
Doroneuria 
Skwala 
Osobenus 
IsoperZa 
Cuims 

Trichoptera 
Ecciisomyia 
Glossosomd 
Neophylax 
Ceratopsyche 
Brachycentrus 
Rhyacophila #1 
RhyacophUa #2 

Diptera 
Antocha 



TWINS PAN - FALL 1990 BENTHIC MACROINVERTEBRATES 

TAXA WITH DISTRIBUTION AMONG ALL ECOREGIONS 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Rithrogena 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Cinygmula #1 
Baetis 

Plecoptera 
Sweltsa 
Zapada 

Trichoptera 
Hydropsyche 

Oligochaeta 
Lumbriculidae 

Note: "Frequently Present" taxa appeared at 3-6 sites within each of the three ecoregions. 
"Occasionally Present" taxa appeared at 1-2 sites within each of the three ecoregions 
during the season. 



TWINSPAN - WINTER 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Puget Lowlands 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Paraleptophlebia 

Plecoptera 
Calineuria 
Hesperoperla 
Taenionema 

Trichoptera 
Rhyacophila #1 

Diptera 
Simuliidae 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Baetis 
Drunella doddsi 

Plecoptera 
Isoperla 
Nemoura 
Periomyia 

Trichoptera 
Ceratopsyche . 
Hydropsyche 
RhyacophUa #2 

Diptera 
Chironomidae (pupa) 
Dicranota 
Antocha 
Bezzia 

Gastropoda 
Juga 

Pelecypoda 
Pisidium 

Coleoptera 
Zaitzevia 
Cleptelmis 
Optioservus 

Decapoda 
Pacifasticus leniusculus 

Odonata 
Gomphus 



TWINSPAN - WINTER 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Columbia Basin 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Baetis 

Trichoptera 
Hydropsyche 

Diptera 
Antocha 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Paraleptophlebia 

Plecoptera 
Calineuria 
Isoperla 
Nerrwura 
Hesperoperla 
Zapada 
Pterorwrcys 
Doroneuria 

Trichoptera 
Arctopsyche 
Ceratopsyche 
Rhyacophila #1 
Moselyana 

Diptera 
Chironomidae (pupa) 
Simuliidae 
Dicranota 
Tabanus 
Glutops 
Antocha 

Megaloptera 
Sialis 

Coleoptera 
Zaitzevia 
Psephenus 
Lara 
Optioservus 

Amphipoda 
Hyalella azteca 



TWINSPAN - WlNTER 1991 BENfHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Cascades 

Frequently Present (3-6 Sites) 

Plecoptera 
Taenionema 
Sweltsa 

Trichoptera 
Rhyacophila #2 
Moselyana 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Ephemerella 
EurylopheZZa 
Drunella doddsi 

Plecoptera 
Zapada 
Doroneuria 
Perlomyia 
Malenka 
Kathroperla 
Cultus 

Trichoptera 
Glossosoma 
Arctopsyche 
Brachycentrus 

Diptera 
Atherix 



TWINSPAN - WINTER 1991 BENTHIC MACROINVERTEBRATES 

TAXA WITH DISTRIBUTION AMONG ALL ECOREGIONS 

Frequently Present (3-6 Sites) 

Ephemeroptera 
GnygmuZa #1 

Diptera 
Chironomidae 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Se"atella 
Epeorns 
Rithrogena 

Plecoptera 
Sweltsa 

Diptera 
Hexatoma 

Oligochaeta 
Lumbriculidae 

Note: "Frequently Present" taxa appeared at 3-6 sites within each of the .three ecoregions. 
"Occasionally Present" taxa appeared at 1-2 sites within each of the three ecoregions 
during the season. 



TWINSPAN - SPRING 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Puget Lowlands 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Paraleptophlebia 

Plecoptera 
Haploperla 

Trichoptera 
RhyacophUa #2 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Amaletus 

Plecoptera 
Zapada 

Trichoptera 
RhyacophUa (Pupa) 
Polycentropus 

Diptera 
Bezzia 
Dicranota 
Simuliidae 
Chelifera 

, Coleoptera 
Clepteimis 

Gastropoda 
Jugus 



TWINS PAN - SPRING 1991 BENTIIIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Columbia Basin 

Frequently Present (3-6 Sites) 

Epherneroptera 
Paraleptophlebia 

Trichoptera 
Hydropsyche 

Diptera 
Chironornidae (pupa) 
Antocha 

Occasionally Present (1-2 Sites) 

Epherneroptera 
Cirrygmula #2 
Eurylophella 
Rithrogena . 
Ephemerella 

Plecoptera 
Cultus 
Taenionema 
Sweltsa 
Claassenia 
Hesperoperia 
Zapada 
Podmosta 

Trichoptera 
Amiocentrus 
Cheumatopsyche 
Para psyche 
Rhyacophila #1 
Micrasema 
Dicosmoecus 

Diptera 
Clinocera 
Pericoma 
Bezzia 
Tipulidae (pupa) 
Sirnuliidae 

Coleoptera 
Psephenus 
Stenelniis 
Optioservus 
Heterlimnius 

Oligochaeta 
Naididae 
Rhynchelmis 



TWINSPAN - SPRING 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Cascades 

Frequently Present (3-6 Sites) 

Ephemeroptera 
Drunella doddsi 
Drunella spinifera 
Rithrogena 

Plecoptera 
Haploperla 

Trichoptera 
Rhyacophila #1 
Rhyacophila #2 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Taenionema 
Eurylophella 
Attenella 
Drunella coloradensis 
Amaletus 
Ephemerella 

Plecoptera 
Sweltsa 
Skwala 
Pteronarcys 

Trichoptera 
Limnephilidae (Pupa) 
Pedomoecus 
Brachycentrus 
Hydropsyche 
Micrasema 

Diptera 
Simuliidae (pupa) 
Molophilus 
Oreogeton 
Pericoma 
Atherix 
Tabanus 

Coleoptera 
Cleptelmis 
Optioservus 
Stenelmis 

Acari 
Hydracarina 

Lepidoptera 
Pyralidae 

Turbellaria 
Planariidae 



TWINSPAN - SPRING 1991 BENTHIC MACROINVERTEBRATES 

TAXA WITH DISTRIBUTION AMONG ALL ECOREGIONS 

. Frequently Present (3-6 Sites) Occasionally Present (1-2 Sites) 

Ephemeroptera 
Serratella 
CinygmuZa #1 
Epeorus 
Baetis 

Plecoptera 
IsoperZa 
Calineuria 

Diptera 
Hexatoma 
Chironomidae 

Oligochaeta 
Lumbriculidae 

Note: "Frequently Present" taxa appeared at 3-6 sites within each of the three ecoregions. 
"Occasionally Present" taxa appeared at 1-2 sites within each of the three ecoregions 
during the season. 



TWINSPAN - SUMMER 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

. Puget Lowlands 

Frequently Present (3-6 Sites) Occasionally Present (1-2 Sites) 

Ephemeroptera 
ParaleptophZebia bicomuta 
Gnygmula #2 

Plecoptera 
HesperoperZa 
Calineuria 
Amphinemura 

Trichoptera 
Lepidostoma 
Apat(lJ'lia 
Hydropsyche 
Rhyacophila #2 
Rhyacophila (pupa) 

Diptera 
Atherix 
Tabanus 

Megaloptera 
Sialis 

Coleoptera 
Cleptelmis 
Heterlimnius 
Optioservus (Adult) 
Hydrophilidae 

Decapoda 
Pacifasticus leniusculus 



TWINSPAN - SUMMER 1991 BENfHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Columbia Basin 

Frequently Present (3-6 Sites) 

Plecoptera 
Skwala 

Occasionally Present (1-2 Sites) 

Ephemeroptera 
Paraleptophlebia bicomuta 
Heptagenia 
EurylopheUa 
Cirrygmula #2 

Plecoptera 
Amphinemura 
Pteronarcella 
Sweltsa 
Soliperla 
Perlomyia 
Hesperoperla 
Doroneuria 

Trichoptera 
Brachycentrus 
Cheumatopsyche 
Clostoeca 
Lepidostoma 
Dicosmoecus 
Glossosoma 
Glossosoma (pupa) 
Rhyacophila #1 
Micrasema 

Megaloptera 
Sialis. 

Diptera 
Agathon 
Atherix 
Chironomidae (pupa) 
Antocha 

Coleoptera 
Donada (Adult) 
Optioservus (pupa) 
Psephenus 
Cleptelmis 
Heterlimnius 
Heterlimnius (Adult) 



TWINSPAN - SUMMER 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Columbia Basin (Continued) 

Occasionally Present (1-2 sites) 

Coleoptera 
Optioservus 
Optioservus (Adult) 

Decapoda 
Pacifasticus leniusculus 

Oligochaeta 
Lumbriculidae 



TWINSPAN - SUMMER 1991 BENTHIC MACROINVERTEBRATES 

REGIONAL OCCURRENCE FREQUENCIES 

Cascades 

Frequently Present (3-6 Sites) Occasionally Present (1-2 Sites) 

Ephemeroptera 
Drunella dOddsi 
Drunella spinifera 
Drunella coloradensis 
Ephemerella 
Epeorus 
Rithrogena 

Plecoptera 
Cultus 
Neaviperla 
Calineuria 
Doroneuria 
Skwala 
Kathroperla 
Pteronarcys 

Trichoptera 
Brachycentrus 
Hydropsyche 
Rhyacophila #1 
Rhyacophila #2 
Arctopsyche 

Diptera 
Tipula 
Chironomidae (pupa) 
Dicranota 

Oligochaeta 
Rhynchelmis 

Turbellaria 
Planariidae 



----~----------------------------------------------------------------------. 

TWINSPAN - SUMMER 1991 BENTHIC MACROINVERTEBRATES 

TAXA WITH DISTRIBUTION AMONG ALL ECOREGIONS 

. Frequently Present (3-6 Sites) . Occasionally Present (1-2 Sites) 

Ephemeroptera 
Paraleptophlebia sp. 
Cinygmula #1 
Baetis . 

Plecoptera 
Yoroperla 

Trichoptera 
Polycentropus 

Diptera 
Chironomidae 
Hexatoma 
Tipulidae (pupa) 

Coleoptera 
Stenelmis 

Acari 
Hydracarina 

Oligochaeta 
Naididae 

Note: "Frequently Present" taxa appeared at 3-6 sites within each of the three ecoregions. 
"Occaionally Present" taxa appeared at 1-2 sites within eahc of the three ecoregions 
during the season. 



Appendix H 

Rapid Bioassessment Protocol"IiI Biometric Results 
Seasonal Boxpiot Figures 

---------~----------------------------------------------------------



Box Plot Example 

o ................... Data outlier (greater than 3.0 times the 
interquartile range) 

* .............. , .... Data outlier (within 1.5-3.0 times the 
interquartile range) 

................... -Maximum data point (within 1.5 times 
above the interquartile range) 

..--I~ ................. :],5th Percentile I J . 
)--{ ........... , ..... Median 

··················Notch 
~. 'Interquartile range 

<--.......................... '25th Percentile ... : 

1. ................... Minimum data point.{within 1.5 times 
below the interquartile range) 

(notches in thB box indicate 95% confidence intervals about the median) 



Appendix H1. RBP III (Fall 1990) 
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Appendix H2. RBP III (Fall 1990) 
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Appendix H3. RBP III (Fall 1990) 
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Appendix H4. RBP III (Fall 1990) 
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Appendix H5. RBP III (Fall 1990) 

1.0 

0 
:;::: 
as 0.8 a: 
G) 
u 
c 0 as 
~ 0.6 c 
:::I 
.Q 

C -as .. 
0.4 ~ 

"-~ 
G) 
~ 
~ 
G) 0.2 ~ 

.c 
tn 

~ 
0.0 

2 4 10 

(Ecoregion: 2=Puget Lowland, 4=Cascades, 10=Columbia Basin) 



Appendix H6. RBP III (Fall 1990) 
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Appendix H7. RBP III (Fall 1990) 
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Appendix H8. RBP III (Winter 1991) 
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Appendix H9. RBP III (Winter 1991) 
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Appendix H 10. RBP III (Winter 1991) 
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Appendix H11. RBP III (Winter 1991) 
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Appendix H 12. RBP III (Winter 1991) 
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Appendix H13. RBP III (Winter 1991) 
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Appendix H 14. RBP III (Winter 1991) 
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Appendix H15. RBP III (Spring 1991) . 
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Appendix H16. RBP III (Spring 1991) 
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Appendix H17. RBP III (Spring 1991) 
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Appendix H19. RBP III (Spring 1991) 
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Appendix H20. RBP III (Spring 1991) 
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Appendix H21. RBP III (Spring 1991) 
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Appendix H22. RBP III (Summer 1991) 
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Appendix H23. RBP III (Summer 1991) 
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Appendix H24. RBP III (Summer 1991) 
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Appendix H25. RBP II. (Summer 1991) 
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Appendix H26. RBP III (Summer 1991) 
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Appendix H27. RBP III (Summer 1991) 
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Appendix H28. RBP III (Summer 1991) 
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Appendix I 

Rapid Bioassessment Protocol n Biometric Results 
Seasonal Boxplot Figures 



Box Plot Example 

o ................... Data outlier (greater than 3.0 times the 
interquartile range) 

* ................... Data outlier (within 1.5-3.0 times the 
interquartile range) 

................... -Maximum data point (within 1.5 times 
above the interquartile range) 

,---1-'( ............... :],5th Percentile 

)--( ................. Median 

·················Notch 
~. 'Interquartile range 

L--r--I' ................ ·25th Percentile ... : 

1 .................... Minimum data point (within 1.5 times 
below the interquartile range) 

(notches ;n the box indICate 95" confidence intervals about the median) 



Appendix 11. RBP II (Fall 1990) 
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Appendix 12. RBP II (Winter 1991) 
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Appendix 13. RBP II (Spring 1991) 
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Appendix 14. RBP II (Summer 1991) 
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Appendix 15. RBP II (Fall 1990) 
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Appendix 16. RBP II (Winter 1991) 
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Appendix 17. RBP II (Spring 1991) 
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Appendix 18. RBP II (Summer 1991) 
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Appendix 19. RBP II (Fall 1990) 
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Appendix 110. RBP II (Winter 1991) 
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Appendix 111. RBP II (Spring 1991) 
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Appendix 112. RBP II (Summer 1991) 
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AppendixJ 

Surface Water Parameter Ecoregion Distributions 
Boxplot Figures 



Box Plot Example 

o ................... Data outlier (greater than 3.0 times the 
interquartile range) 

* ................... Data outlier (within 1.5-3.0 times the 
interquartile range) 

................... ·Maximum data point (within 1.5 times 
above the interquartile range) 

.--J:"-' ................. ·75th Percentile 

)--{ ................. Median 

··················Notch 
~. ·Interquartile range 

L-,......... ............ , .... '25th Percentile ... : 

1. ................. ··Minimum data point (within 1.5 times 
below the interquartile range) 

(notches in the box indicate 95% confidence intervals about the median) 



Appendix J 1. Ecoregion Conductivity 

500 ~------~----~~----~------~ 

..- 400 
E 
u 

" .crJ 
·0 

300 .c 
E 
::I -->-.... 

"> 200 :;:: 
U 
::I 
"0 
c * 0 
() 

100 . 

o L-______ L-____ ~~ ____ ~L_ ____ ~ 

2 4 10 

(Ecoregion: 2=Puget Lowlands, 4=Cascades, 10=Columbia Basin) 



Appendix J2. Ecoregion Alkalinity 
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Appendix J3. Ecoregion Hardness 
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Appendix J4. Ecoregion Nitrate+Nitrite-Nitrogen 
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Appendix JS. Ecoregion Total Phosphorus 
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Appendix J6. Ecoregion Ortho-Phosphate 
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Appendix J7. Ecoregion pH 
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Appendix Ja. Ecoregion Turbidity 
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Appendix J9. Ecoregion Temperature 
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Appendix J 10. Ecoregion Total Organic Carbon 
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Appendix J 11. Ecoregion Ammonia-Nitrogen 
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Appendix J12. Ecoregion Total Persulfate Nitrogen 



Appendix J 13. Ecoregion Dissolved Oxygen 

20 r-------r-----_.~----_.------~ 

.... 
..I 15 "-g) 

E ..... 
c ., 
g) ,.. 

10 ~ 
0 
'U ., 
> 
'0 
II) 
II) 5 is 

o 
2 4 10 

(Ecoregion: 2=Puget Lowlands, 4=Cascades, 10=Columbia Basin) 



~-------------------- -------

Appendix J 14. Ecoregion Oxygen Saturation 
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Appendix J 15. Ecoregion Discharge 
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