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Executive Summary

Background

In 2001, the Community Futures Development Corporation of Nadina (CFDC Nadina) on behalf of the
Bulkley-Morice Salmonid Preservation Group (BMSPG), drafted a strategic plan for the Bulkley River
watershed “to promote fish sustainability through education, stewardship, protection, restoration and
enhancement of the aquatic ecosystem” (Tamblyn and Donas 2001).

To ensure long-term conservation of fish and fish habitat, the strategic plan formulated a list of key
watershed issues, objectives, and strategies to meet these objectives. One of the key watershed issues was
water quality. To maintain or improve water quality and promote fish sustainability within the watershed, a
recommendation was made to develop indicators that could track effectiveness of preservation and
restoration efforts (Tamblyn and Donas 2001). The development and calibration of a Benthic Index of
Biological Integrity (B-IBI) for the Bulkley River region was initiated in 1999, and continued in 2001 to
help address this recommendation.

Fish populations and habitat depend not only on clean water, but also on functioning riparian and upland
ecosystems in order to remain healthy. The benthic invertebrate index of biological integrity (B-IBI) is a
multimetric approach that relies on biological data to assess the condition of a stream. Biological integrity
is defined as ‘the ability to support and maintain a balanced, integrated, adaptive community of organisms
having a species composition, diversity and functional organization comparable to that of natural habitat
of the region’ (Karr et al. 1987). Each attribute of a sampled benthic invertebrate community, such as the
number of mayfly taxa in a sample, is termed a “metric” (Karr 1981). Metrics that are able to clearly
distinguish streams uninfluenced by land use from streams that are heavily influenced by land use, and
respond predictably over a gradient of land use are assigned a scale of numerical scores over the range of
stream conditions. Benthic invertebrates are present in all streams, and are year-round residents, making
them a good choice for bio-monitoring.

The B-IBI has been shown to be an effective tool for assessing and measuring stream condition in a number
of states in the USA and Japan (Fore et al. 1996; Karr and Chu 1999).

Invertebrate Abundance and Sample Area

Calibration of an index of biological integrity for streams within the Upper Bulkley River watershed began
in 1999. At that time, nine metrics were identified which successfully distinguished uninfluenced from
heavily influenced sites and were included in the locally calibrated B-IBI. However, in other on-going B-
IBI projects in the Bulkley and Kispiox forest districts, naturally low invertebrate abundance at some
uninfluenced sites was found to be skewing metric resuits (Bennett and Hewgill 2001, Bennett 2001a;
2001b). As a solution to this problem, the sample area for each replicate was tripled from 0.09m? to 0.27m’
in the 2001 field season. Increasing the sample area for each replicate successfully increased the average
sample size at all Upper Bulkley sites assessed in 2001, and more than 500 individuals per replicate were
collected from each site.

Metric Calculation

Several changes were made in 2001 with respect to how raw data was treated and how metrics were
calculated. As a result, all the 1999 data was reworked, and the metrics were re-tested. For sites sampled
in 2001, metrics were calculated and tested at two different levels of invertebrate identification, the family
level and genus level. This was done to evaluate the effectiveness at the two levels in accurately
identifying the biological condition of each sampled stream. Although genus-level identification may
strengthen the ability to discriminate among sites of intermediate quality (Salmonweb 2001), family-level
identification might make the sampling more affordable and less time consuming as volunteers rather than
professionals could complete it.

Family-level Metrics

At the family-level, seven metrics were tested for variation across a gradient of human influence. The
following five metrics were found to discriminate uninfluenced sites from heavily influenced sites and were
included in the locally calibrated family-level B-IBI:
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Plecoptera (Stonefly) taxa richness
Trichoptera (Caddisfly) taxa richness
% Ephemeroptera (Mayfly) individuals
% Dominance (1 taxon)
¢ Family Biotic Index (FBI)
Selected metrics were scored and combined to create an Upper Bulkley family-level B-IBI.

Genus-level Metrics

At the genus level, 21 metrics were tested for variation across a gradient of human influence. The
following ten metrics were found to discriminate uninfluenced sites from heavily influenced sites and were
included in the locally calibrated genus-level B-IBI:

Plecoptera (Stonefly) taxa richness
Trichoptera (Caddisfly) taxa richness
% Diptera (True Flies) and non-insects
% Ephemeroptera (Mayfly) individuals
Number of intolerant taxa
% Predators
% Dominance (3 taxa)
% Sediment tolerant individuals
% Clingers

o Hilsenhoff Biotic Index (HBI)
Selected metrics were scored and combined to create an Upper Bulkley genus-level B-IBI.

Results

Metric value cut-off points were selected for scoring sites. A site scored 5 points if the metric value was
similar to those at uninfluenced streams, 1 point if values were similar to heavily influenced streams, and 3
points if values were in-between the two extremes. Based on the metric value cut-off points, the possible
maximum and minimum values for the 5-metric family-level B-IBI and the 10-metric genus-level B-IBI
were 25 and 5, and 50 and 10 respectively. The family-level and genus-level B-IBI scores calculated for
each of the sample sites were compared with each other. Based on pre-set metric value cut-offs, B-IBI
scores were used to assign a relative stream condition (e.g. excellent, good, fair, poor, or very poor) to each
assessment site. Family-level and genus-level B-IBI stream condition assignments were the same for 12
out of 18 sampling sites. The remaining six sites were classified higher using family-level metrics than
they were using genus-level metrics.

® 6 & &6 ¢ 0 ¢ o o

Initial results suggest that both the family- and genus-level indices may be suitable monitoring tools.
However, the family-level index may not be as sensitive to smaller changes in biological integrity,
especially at the higher end of the scoring range (excellent sites). If the goal is to protect uninfluenced
streams in the area, it might be more effective to use the genus-level index. However, these results should
be re-evaluated with data from at least one more year of sampling. Calibration of the Upper Bulkley B-IBI
remains an iterative process, and will benefit from further readjustment as more data becomes available.

Definitions

Benthic invertebrate: A bottom-dwelling organism without a backbone. This includes mayfly, stonefly and
caddisfly larvae, worms, beetles, snails, dragonfly larvae and others (Salmonweb 2001).

Metric: A measure of a single aspect of the sampled benthic invertebrate community.
Taxon: A single taxonomic group (i.e. genus, species, family). Taxa is the plural of taxon.

Taxa richness: A measure of the number of taxa in a sample (e.g. mayfly taxa richness is the number of
unique mayfly taxa in a sample)
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1. Introduction

In 2001, the Bulkley-Morice Salmonid Preservation Group (BMSPG) along with the Community Futures
Development Corporation of Nadina (CFDC Nadina) created a draft strategic plan for the Bulkley River
watershed, entitled Healthy Watersheds, Healthy Communities. The BMSPG came into being in 1998 to
address declining salmonid stocks in the Bulkley River watershed, and is made up of representatives from
First Nations and non-profit community organizations concerned about fish stocks and the health of the
watershed (Tamblyn and Donas 2001). The Bulkley River watershed is known to support populations of
approximately 23 species of economically and culturally important fish, including four species of salmon
(FISS 2001). The primary goal of the strategic plan was “to promote fish sustainability through education,
stewardship, protection, restoration and enhancement of the aquatic ecosystem” (Tamblyn and Donas
2001). Tamblyn and Donas identified the following steps in the plan to fulfill the goal:

1. Determine key watershed issues within the Bulkley-Morice watershed.

2. Determine goals, objectives and strategies to address each key issue.
3. Develop indicators to track effectiveness in reaching a desired end-state.

Ensuring water quality is optimal for fish production was identified as a key watershed issue in Goal 5-1
(Tamblyn and Donas 2001). An objective to “maintain... or improve water quality in the Bulkley River
and its tributaries” was established, and two of the strategies suggested to help meet this objective were:

e to increase public involvement in Streamkeepers programs or other water quality monitoring
programs such as an Index of Biological Integrity, and

e to improve public knowledge of local water quality through education (Tamblyn and Donas 2001).

The benthic invertebrate index of biological integrity (B-IBI) is a multimetric approach that relies on
biological data to assess the condition of a stream. Biological Integrity is defined as ‘the ability to support
and maintain a balanced, integrated, adaptive community of organisms having a species composition,
diversity and functional organization comparable to that of natural habitat of the region' (Karr et al.
1987). Benthic invertebrates are ubiquitous, and relatively sedentary, making them a good choice for bio-
monitoring.

The development and calibration of a Benthic Index of Biological Integrity (B-IBI) for the Bulkley River
region, was initiated to begin the third task of developing indicators to track effectiveness of preservation
and restoration efforts. Fish populations and habitat depend not only on clean water, but also on
functioning riparian and upland ecosystems in order to remain healthy.

1.1 Background

The B-IBI has been shown to be an effective tool for assessing and measuring stream condition in many of
the states in the USA (Fore et al. 1996, Kerans and Karr 1994, Karr and Chu 1999, Major et al. 2001,
Maxted et al. 2000, Deshon 1995) including Ohio, where a benthic invertebrate multimetric community
index has been adopted into biological water quality criteria in their water quality standards (USEPA
2000).

In 1999, with funding and support from Fisheries Renewal B.C., CFDC Nadina, the Wet’suwet’en and B.C.
Environment, calibration of an index of biological integrity for 23 streams within the Upper Bulkley River
watershed began. The B-IBI was calibrated by sampling a number of streams across a gradient of human
influence; from uninfluenced, pristine watersheds, to watersheds with heavy human influence. Nine
metrics were identified which successfully distinguished uninfluenced from heavily influenced sites and
were included in the locally calibrated B-IBI (Rysavy 2000a). In the same year, development and
calibration of a B-IBI specific to forest harvesting impacts was initiated in the Kispiox Forest District
(Rysavy 2000b).

In 2000 and 2001, the B-IBI project in the Kispiox District continued (Bennett 2001a) and new projects
began in the Bulkley Timber Supply Area (BTSA) and the Kalum Forest District (Bennett 2001b, Chaplin
2001, Bennett and Hewgill 2001). All projects were focussed on developing a B-IBI specific to monitoring
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the effects of forest harvesting on water quality and stream condition. In addition, site selection for a
project focussed in the Morice and Lakes Forest Districts began in the fall of 2001, and sampling is
scheduled to begin in the fall of 2002 (C. Croft, pers. comm. Sept 2001). The goal of the project is to
develop and calibrate an indicator of stream quality specific to forest harvesting impacts for the
Tweedsmuir Innovative Forest Practices Agreement.

1.2 Project Objectives

Development and calibration of a multi-metric index is an iterative process. Many changes have been
made to the methods for field collection of invertebrates, laboratory processing of samples, and metric
calculations since the Upper Bulkley B-IBI project began in 1999.

The purpose of this project is to further explore the use of a B-IBI as an effectiveness monitoring and
stream condition assessment tool for long-term trend monitoring of water quality, specific to resources and
land use influences within the Upper Bulkley watershed and nearby Nechako Plateau area. This included:

1. reworking of the 1999 data to incorporate changes to metric calculations,
2. sampling 11 new sites in 2001, and

3. calculating both Family and Genus level metrics, checking for trends with human influence, and
comparing the effectiveness of B-IBI’s developed for the two levels of taxonomic resolution.

2 Methods
2.1 Site Selection

Eleven sites were chosen for assessment in 2001 in collaboration with Greg Tamblyn (Watershed
Stewardship Coordinator for Nadina). Sites were selected that balanced the need to maintain consistency
with previous B-IBI sampling in 1999, and the need to monitor streams that are priorities for current or
upcoming restoration activities. A group of clear, non-glacial stream sites with similar stream orders,
elevations and gradients were selected.

Channel gradient was less than 3% at all eleven sites. Elevation of sampling sites ranged from 554 meters
at the Deep Creek downstream site to 814 meters at the Foxy at Maxan site (as determined with a handheld
Garmin® eTrex Venture GPS unit). Assessment sites at the streams were chosen based on easiest access.
A list of sites sampled in 20601 and a brief description of the location are listed in Table 1, and relative
location is shown in Figure 1.

Table 1: List of 2001 stream sites and approximate locations.

Stream Site |Locaﬁon

Barren immediately upstream of the Highway 16 crossing

Buck @ Mall downstream of Highway 16 and CN bridge crossings

Byman roughly 50 m upstream of Highway 16

Cesford (downstream) roughly 100 m downstream of the Highway 16 crossing

Crow 50 m upstream of Maxan Lake FSR bridge crossing

Deep downstream roughly 100 m downstream of the Farewell Rd. crossing

Deep upstream (Reference) approx. 200 m upstream of irrigation system in Kerr's pasture

Foxy @ Maxan
100 m downstream of Foxy bridge crossing at 10km on Maxan Lake FSR

McQuarrie (downstream) 50 m upstream of Highway 16 crossing

Richfield @ CN immediately upstream of the CN bridge crossing

Richfield downstream (above hwy){Richfield Creek upstream of Nadina staff gauge, above the Highway 16
crossing
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Figure 1: Location of stream assessment sites within the study area (not to scale). Streams not
sampled were not included on the map. Stream sites assessed in 1999 are marked with black circles,
while stream sites assessed in 2001 are marked with red circles.

2.2 Field Methods

In 1999, the late summer, early fall season was chosen for sampling as flows are usually lower at the end of
the summer, and stream temperatures are high. This makes it an ideal period for temperature-related
impact assessment, benthic invertebrate sampling, and in terms of safety and stream wadability. All sites
were sampled during a three day period, which began on September 7%, 2001. Sites were assessed and
sampled by Shauna Bennett and Kim Hewgill. :
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The sampling for benthic invertebrates was consistent with Provincial sampling standards as outlined in the
Freshwater Biological Sampling Manual (Cavanagh ef al. 1997), while maintaining B-IBI sampling
standards as outlined in Karr and Chu (1999). The best natural riffles were selected at each site, and nine
replicates (0.09 m® area each) were collected starting at the downstream end of the site. Every three
replicates were composited together to form one sample, resulting in a total of three composite samples
(0.27 m* area each) for each stream site.

All samples were collected in the main streamflow at depths between 10 and 25 cm. A 250-micron Surber
sampler modified with a Dolphin Adaptor cod end was used for sampling. Larger cobbles were gently
removed from within the sampling area and set aside in a washbasin. Invertebrates were later picked off
the cobbles and added to the appropriate sample jar. Substrate within the sample area was disturbed to a 10
cm depth with a screwdriver for one minute. The sample was carefully transferred from the cod end to a
labelled sample jar and 10% buffered formalin was added as a preservative. The three composite samples
collected at each site were kept separate for identification and enumeration.

Afier benthic invertebrates were collected and preserved, in-stream and riparian conditions were assessed at
each site. Four field forms were filled out at each site and are included in Appendix A. The first two forms
summarized chosen key Fish Habitat Assessment Procedure parameters (Johnston and Slaney 1996). The
second two forms were copied from the Standard Operating Procedures for the Alaska Stream Condition
Index (ASCI) (Major and Barbour 1997). Completed field forms for each site are in Appendix B. Site
position and information and elevation were collected using a handheld Garmin eTrex® Venture GPS unit.

Photographs were taken of the stream, riparian area, substrate size and any potential or actual land use
impacts. One photo of each site has been included in Appendix C.

2.3 Laboratory Procedures

Benthic invertebrate samples were shipped to Fraser Environmental Services (FES) for sorting and
identification to the lowest practical level (usually genus) by taxonomists Linda Currie, Jim Donkersley,
and Sue Salter. Chironomids were identified only to the family level. As part of a large, on-going effort in
the Skeena region, sampling methods were modified in the 2001 field season to ensure that a sufficient
number of invertebrates were captured in each sample. Samples containing fewer than 300 individuals
have been correlated with increased measurement error for some metrics (Fore et al. 2000). The total area
sampled per replicate was increased in 2001 to 0.27 m* from 0.09 m? in the previous field seasons.

However, for streams with abundant invertebrates, the new methods translated into greater than 1000
individuals in many samples. To lessen processing costs and workload, the taxonomist subsampled large
samples (with greater than 1600 individuals). [f the sample contained less than 1000 individuals, the entire
sample was sorted. If the sample was estimated to contain more than 1000 individuals, the taxonomist
screened the entire sample using a one millimetre and 212 micron nested sieve system. The entire contents
of the one millimetre sieve were sorted and counted while the contents of the 212 micron sieve were sub-
sampled using a Caton Tray. A minimum of 660 individuals were sorted and counted in split samples. The
taxonomist marked any especially large individuals in a given sample with an asterix in the data report.

2.4 Metric Calculations & Definitions

Data for all sites was consolidated into an excel spreadsheet. All adults and pupae were eliminated from
the raw data, and invertebrates that were not identified to the family level were ignored during metric
calculation. Raw data has been included in Appendix D.

A number of community attributes, known as metrics, were calculated for each site. Metrics calculated and
presented in this report were those that have been shown in other studies to vary predictably across a
gradient of human influence (Karr and Chu 1999, Major et al. 2001, Zweig and Rabeni 2001, Maxted et al.
2000).

Metrics were calculated at two different taxonomic resolutions of the data, the family-level and genus-
level, as described on the Salmonweb internet site (www.salmonweb.org). Metrics were tested at both
taxonomic resolutions to evaluate the effectiveness at the two levels in accurately identifying the biological
condition of each sampled stream. Generally, a genus-level index more accurately portrays stream
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condition as there are more metrics included in the index, and more information goes into the metrics at
lower levels of identification (Salmonweb 2001). Although genus-level identification may strengthen the
ability to discriminate among sites of intermediate quality, family level identification might make the
sampling more affordable and less time consuming as volunteers rather than professionals could complete
it (Salmonweb 2001). However, where volunteers are used, the cost savings of invertebrate identification
may be outweighed by the costs associated with sample storage for data quality assurance, and reference
sample verification that would be completed by a taxonomist (Lenat and Resh 2001).

2.4.1 Family-Level Metric Definitions

Seven family-level metrics were calculated for each site.

Total taxa richness was the total number of unique taxa identified in each replicate sample. The three
replicates were averaged to give a single number for total taxa richness.

Ephemeroptera taxa richness was the total number of unique mayfly (Order Ephemeroptera) taxa
identified in each replicate sample. The three replicates were averaged to give a single number for
Ephemeroptera taxa richness. Plecoptera and Trichoptera taxa richness were calculated in the same
way as Ephemeroptera taxa richness, except counting the number of taxa in the Order Plecoptera and
the Order Trichoptera respectively. Ephemeroptera, Plecoptera, and Trichoptera taxa richness are
correlated to water quality (Lenat and Resh 2001).

% Ephemeroptera was the average percentage of Ephemeroptera individuals per site, including
individuals identified to the order level.

Percent dominance was calculated as the proportion of individuals in the single most abundant taxon,
averaged for the three replicates.

The Family Biotic Index (FBI) is a modified Hilsenhoff Biotic Index designed for family-level data,
and was calculated by multiplying the number of individuals in each taxa by their assigned tolerance
value (Resh et al. 1996), and then summing these values and dividing the resulting number by the total
number of individuals in the sample. The FBI scores for the three replicates were averaged to give a
final FBI score for the site.

Candidate metrics for the family level and their expected response to increased human influence within the
watershed are included in Table 2.

Table 2: Expected family-level metric response to increasing human influence within a watershed
(modified from Karr and Chu 1999).

Expected Response
. - to Increasing Human
Category Metric Definition Influence within the Reference
watershed
Taxa Richness Total number of different Karr and
& Composition | NO- o Taxa taxa Decrease Chu 1999
No. of Ephemeroptera | Total number of different Decrease Karr and
Taxa Ephemeroptera taxa Chu 1999
Proportion of
% Ephemeroptera Ephemeroptera Variable gdoa(;:toed of &l
individuals
Total number of different Karr and
No. of l_’lecoptera Taxa Plecoptera taxa Decrease Chu 1999
No. of Trichoptera Total number of different Decrease Karr and
Taxa Trichoptera taxa Chu 1999
Population Measures the relative K d
Attributes % Dominant Taxon abundance of the single Increase C:" :'399
most abundant taxon Y
Tolerants / Weighted average based
Intolerants Family Biotic Index on the relative abundance Increase Resh et al
(FBI and tolerance of 1996
organisms
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2.4.2 Genus-Level Metric Definitions

Twenty-one genus-level metrics were calculated for each stream site. Taxa classifications were found on
the Salmonweb internet site (www.salmonweb.org) or were taken from Merritt and Cummins (1996).

Total taxa richness was the total number of distinct taxa identified in each replicate sample. The three
replicates were then averaged to give a single value for total taxa richness.

Ephemeroptera taxa richness was the total number of distinct taxa in the Order Ephemeroptera,
identified in each replicate sample. The three replicates were then averaged to give one number for
Ephemeroptera taxa richness. Plecoptera and Trichoptera taxa richness were calculated in the same
way as Ephemeroptera taxa richness, counting the number of taxa in the Order Plecoptera and the
Order Trichoptera respectively.

% Ephemeroptera was the average percentage of Ephemeroptera individuals per site, including
individuals identified to the order level.

Diptera taxa richness was the total number of distinct Diptera taxa in each sample. The three replicate
samples were averaged to give one number for Diptera taxa richness for each site.

% Dipterans was the average percentage of Diptera individuals per site, including individuals
identified to the order level.

% Non-insects was the average percentage of non-insect individuals per site, including individuals
identified to the order level.

Long-lived taxa richness was defined as the number of taxa that reproduce only once a year, or once
every few years. The best available information was used for this metric, provided by Robert
Wisseman on Salmonweb (NuWiss.Master98), and was not specific to this region. The cumulative
number of unique long-lived taxa in all three replicates was counted (and not averaged over the three
samples).

% Long-lived individuals is the average proportion of long-lived individuals per site.

Intolerant taxa richness was the cumulative number of unique intolerant taxa in all three replicates.
Intolerance is relative to a broad array of disturbances (Fore et al. 1996) and information on which taxa
are intolerant was provided by Robert Wisseman on the Salmonweb website (NuWiss.Master98.xIs).

% tolerant individuals is the total number of tolerant individuals in each replicate, divided by the total
number of individuals in that replicate and multiplied by 100. The results for the three replicates were
averaged to give one final metric score.

Clinger taxa richness is the total number of clinger taxa counted for each replicate and averaged to give
one score for each site. Clinger refers to the primary behaviour exhibited by an invertebrate as
documented by Leska Fore (Salmonweb) or Merritt and Cummins (1996).

% Clingers is the percentage of individuals that exhibit clinger behaviour, calculated for each replicate
and averaged to give one score for each site.

% predator individuals is the percentage of individuals that belong to the predator functional feeding
group. The results for the three replicates were then averaged to give one final metric score.

% dominance is the percentage of individuals that belong to the three most abundant taxa in that
replicate. The results for each replicate were then averaged to give one final metric score for the site.

% sediment tolerant individuals is the percentage of individuals classified as sediment tolerant. The
results for each replicate were then averaged to give one final metric score for each site. Sediment
tolerant taxa were defined by Zweig and Rabeni (2001) and Kleindl (1995).

% sediment intolerant individuals is the percentage of individuals classified as sediment intolerant.
The results for each replicate were averaged to give one final metric score for each site. Sediment
intolerant taxa were defined by Zweig and Rabeni (2001) and Kleindl (1995).
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e % Oligochaetes is the percentage of Oligochaete individuals per sample, including individuals
identified to order. The results for each replicate were averaged to give one final metric score for each
site.

¢ % Dipterans and Non-insects is the percentage of individuals that belong to the Order Diptera and
those that were identified as non-insects. The percent dipterans and non-insects were averaged over
the three replicates to give one final metric score for the site.

e  The Hilsenhoff Biotic Index (HBI) was calculated by multiplying the average number of individuals in
each taxa by their assigned tolerance value, and then summing these values and dividing the resulting
number by the average number of individuals per sample. The HBI is a community index that uses a
tolerance classification based on the effects of organic pollution (Barbour et al. 1995).

A list of taxa, assigned functional feeding group, life history and tolerance designations have been included
in Appendix E. Sample calculations have been posted by the Salmonweb organization on their internet
website. A summary of family- and genus-level metric scores for sites sampled in 1999 and 2001 has been
provided in Appendix F and Appendix G, respectively.

The twenty-one metrics considered have been successfully included in multimetric IBI’s in North America
(Karr and Chu 1999, Maxted et al. 2000, DeShon 1995, Zweig and Rabeni 2001). Genus-level candidate
metrics and their expected response to increased human influence within the watershed are included in
Table 3.
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Table 3: Expected genus-level metric response to increasing human mﬂnence within a watershed

(meodified from Karr and Chu 1999).

Expected Response
to Increasing
Category Metric Definition Human Influence Reference
within the
Watershed
Taxa richness & . Karr and Chu
composition No. of taxa Total number of different taxa | Decrease 1999
No. of Ephemeroptera Total number of different Decrease Karr and Chu
taxa Ephemeroptera taxa i 1999
Relative abundance of . Maxted et a/
% Ephemeroptera Ephemeroptera individuals | Va"iable 2000
No. of Plecoptera taxa g?ggg‘: fa'g different Decrease fgggand Chu
No. of Trichoptera taxa igt;:oﬁg:gmdiﬁerem Decrease !‘(S&;a"d Chu
. Cumulative number of unique Karr and Chu
No. of Long -lived taxa lona-lived taxa Decrease 1999
. Relative abundance of long-
% Long Lived lived individuals Decrease
% Diptera & Non- Relative abundance of all
insects dipterans and non-insects. Increase DeShon 1995
No. of Diptera Taxa B?;?érgut':saer of different Decrease DeShon 1995
] Relative abundance of Diptera Maxted et a/
% Dipterans individuals Increase 2000
. Relative abundance of non- Maxted of af
% Nonnsects insect individuals Increase 2000
Tolerants/ Cumulative number of unique Karr and Chu
Intolerants # of Intolerant taxa intolerant taxa Decrease 1999
Relative abundance of tolerant Karr and Chu
% Tolerants individuals Increase 1999
. Relative abundance of Zweig and
% Sediment Tolerants sediment tolerant individuals Increase Rabeni 2001
. Relative abundance of Zweig and
% Sediment Intolerants sediment intolerant individuals Decrease Rabeni 2001
. Relative abundance of Maxted et a/
% Oligochaetes Oligochaete individuals Increase 2000
. o Weighted average based on
I(-ll_lllgle)nhoff Biotic Index abundance and tolerance of Increase ;A(?é(toed ot al
organisms
Feeding / Habit Relative abundance of Karr and Chu
Metrics % Predators predator individuals Decrease 1999
No. of clinger taxa Total number of clinger taxa Decrease :(g&and Chu
. Relative abundance of clinger Maxted et a/
% Clingers individuals Decrease 2000
Population The proportion of the three Karr and Chu
Attributes % Dominance (3 taxa) most abundant taxa relative to | Increase 1999
the sample size
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2.5 Land Use Classification

Classification of human influence was based primarily on interpretation of Landsat' satellite imagery from
1995, which was provided by the Ministry of Sustainable Resource Management, and review of habitat and
riparian assessment reports where available.

Of the eleven sites sampled in 2001, only one was expected to be uninfluenced, and after review of the
satellite image for the watershed, it appeared that there was some land clearing and possibly agriculture
upstream of the monitoring site. For this reason, four uninfluenced sites from the nearby Bulkley District
that were sampled for another project (Bennett and Hewgill 2002) were added to the dataset for metric
testing. One heavily influenced stream site sampled for the same Bulkiey District project (Robin) was also
added to the dataset as it was in the immediate vicinity of the Deep Creek sites.

There was evidence of agricultural land use or livestock access to the stream at nearly all the stream sites
assessed in 2001. Low levels of agriculture and livestock access can lead to increased taxa richness metrics
through introduction of alien taxa and nutrient enrichment, making it difficult to interpret metric results -
(Karr and Chu 1999). Assessment of the local area surrounding the sampling site, and in-stream conditions
were considered to try and further separate the similar levels of watershed influence.

Stream buffers are important for predicting sediment related impacts (Richards et al. 1996). Sites with
partially disturbed or removed riparian vegetation were expected to have lower metric scores than streams
with intact riparian buffers, and were classified as more highly influenced (e.g. Cesford, Robin, Buck).

Sites were classified into four categories: little or no human influence, low -moderate influence, moderate
influence, and heavy influence. Stream sites and associated human influence classifications are listed in

Table 4.

Table 4: Human influence, location and local site riparian condition for stream sites* sampled in
2001 and used for testing metrics (data for sites in italics from Bennett and Hewgill, 2002).

2002

Stream Site Location Riparian Condition Human influence
Classification
Amett Mature coniferous forest | Uninfluenced
| Driftwood Bulkley Timber Supply Area (TSA) — see Mature coniferous forest | Uninfluenced
Reiseter East Bennett and Hewgill 2002 Mature coniferous forest | Uninfluenced
Reiseter West _Mature coniferous forest | Uninfluenced
Byman upstream of Hwy 16 Deciduous forest (signs | Low-Moderate
Downstream of grazing livestock)
Barren upstream of Hwy 16 Young deciduous forest | Low-Moderate
Crow upstream of Forest Service Road Young, mixed forest Low-Moderate
Deep Reference upstream of Farm irrigation system Mature mixed forest Low-Moderate
Richfield above upstream of Hwy 16 Mature mixed forest, Low-Moderate
Hwy 16 partially disturbed
Richfield @ CN upstream of CN bridge crossing Young deciduous forest, | Low-Moderate
bridge partially disturbed
Foxy @ Maxan above confluence with Maxan Creek Mature mixed forest Moderate
Deep Downstream | downstream of Farewell Creek Rd crossing | Partially removed, Moderate
disturbed in local area
McQuarrie upstream of Hwy 16 Partially removed, Moderate
Downstream disturbed (narrow
| _buffer
Buck @ Mall downstream of Hwy 16 and railway crossing | Partially removed, Moderate
disturbed
| Cesford @ Topley | downstream of Hwy 16 — “Removed High
Robin Buikley TSA — see Bennett and Hewgill Removed High

! Landsat data © 1995 provided by the Ministry of Sustainable Resource Management, Skeena Region,
Government of BC.
2 For consistency, site names are from Rysavy 2000a.
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3 Results & Discussion

3.1 Invertebrate Abundance and Sample Area

Other B-IBI projects in the Skeena Region found that naturally low invertebrate abundance at some
uninfluenced sites was skewing metric results (Bennett and Hewgill 2001, Bennett 2001a and Bennett
2001b). Samples containing fewer than 300 individuals have been correlated with increased measurement
error for some metrics (J. Karr, pers. comm. Feb 2001). For sites with naturally low invertebrate densities,
lower taxa richness can be more strongly linked to the size of the area sampled, than to the level of human
influence in the watershed.

A review of the 1999 Upper Bulkley data found that 64% of sites sampled had fewer than 500 individuals
per sample, and 16% had fewer than 300 invertebrates per sample. As a solution to this regional problem,
the area sampled for each replicate was tripled from 0.09 m® to 0.27m? in the 2001 field season. As shown
in Table 5, more than 500 individuals per replicate were collected from each site in 2001. Invertebrates
were least abundant in Richfield Creek above Highway 16 (684 per sample), and most abundant in Foxy
Creek upstream of the confluence with Maxan Creek (4551 per sample).

Table 5: Average number of individuals collected per replicate at stream sites assessed in 1999 and
2001. Sample area per replicate increased from 0.09 m2 in 1999 to 0.27 m2 in 2001.

Stream Site Average number of invertebrates per replicate
1999 2001
Sample area 0.09m* Sample area 0.27 m*
Aflport 670
Barren 378 1376
Bessemer 1598
Bob 587
Bulkley @ Craker 301
Bulkley @ Knockholt
Bulkley @ Morice
Buck @ Mall 3707
Buck @ 12km FSR crossing }i;
Buck Confluence '
|Byman downstream 3279
Byman Reference
Cesford above hwy 16
Cesford below hwy 16 4152
Cesford Reference 1683
Cesford upsiream 482
Crow 803 1849
Deep downstream 3789
Deep reference 1723
Foxy below mine 535
Foxy @ Maxan 749 4551
Foxy upstream EE 3
Johnny David
McQuarrie downstream 351 3072
McQuarrie Reference 381
[Richfield @ CN 1269 1749
|Richfield above Hwy 16 359
Richfield upstream 454 684
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Invertebrate abundance was plotted against family- and genus-level taxa richness for streams sampled in
1999 and 2001 as shown in Figure 2. In 1999, there was an increasing pattern of taxa richness with
abundance at both the family- and genus-levels. Lower abundance was associated with lower taxa richness,
although higher abundance did not always result in greater taxa richness. In 2001, there was no correlation
between abundance and taxa richness at either the family- or genus-levels.

While sampling over a larger area ensured that richness metric scores were not determined by sample size
at streams with naturally low invertebrate densities, abundance was not considered as a metric for the
multimetric index. Although human influence in a watershed can affect invertebrate abundance (density),
it is not expected to vary predictably with all types of increasing human influence, which makes it an
unreliable community metric for inclusion in a multi-metric index. For example, abundance might increase
with agricultural land use through nutrient enrichment, while it might decrease with increasing industrial
land use and associated point source and non-point source discharges.
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Figure 2: Invertebrate abundance plotted against taxa richness (family- and genus- level) for sites
sampled in 1999 (black diamonds) and 2001 (epen boxes).

3.2 Family-level Metrics

3.2.1 Trends with Human Influence

A multimetric index combines a number of individual metrics into one score or value, easing comparison of
multiple sites. The index of biological integrity is the sum of scores for a set of core metrics that are known
to respond in a predictable way across a gradient of human influence (Karr and Chu 1999). Each metric is
assigned a set of unitless values across the range of results, which reflect whether the results were similar to
those expected of an uninfluenced stream, a moderately influenced stream or a highly influenced stream.

Metrics can be calculated for various taxonomic resolutions of the invertebrate data including family-,
genus- and species-level. In the Puget Sound area, Salmonweb is a community based monitoring program
that uses a combination of a family-level B-IBI with genus- and species-level B-IBI’s when data for the
lower taxonomic resolutions is available.

As shown in Figure 3, two of the seven family-level metrics tested did not vary predictably with increasing
human influence. There was not a clear trend across the gradient of human influence with either total taxa
richness or Ephemeroptera taxa richness.
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Figure 3: Family-level metrics that did not vary predictably with increasing land use influence for
sites sampled in 2001. Human influence increases from uninfluenced on the far left (category 1) to
heavily influenced on the far right (category 4).

Five of the seven metrics tested varied predictably with increasing human influence and clearly
differentiated between uninfluenced sites and heavily influenced sites as shown in Figure 4. The
proportion of the dominant taxon, the family biotic index, Plecoptera taxa richness, Trichoptera taxa
richness and the proportion of Ephemeroptera were all successful metrics. However, there was high
variability at moderately influenced sites for both the Plecoptera and Trichoptera taxa richness metrics.

As expected, the proportion of the dominant taxon and the family biotic index increased with increasing
human influence, while the other three metrics decreased with increasing human influence.
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Figure 4: Family-level metrics that varied predictably with increasing land use influence for sites
sampled in 20601. Human influence increases from uninfluenced on the far left (category 1) to heavily
influenced on the far right (category 4).

Each of the graphs for the five successful metrics was studied closely, and cut-off points were selected for
scoring sites. Similar to Karr and Chu (1999), a site scores 5 points if the metric value was similar to those
at uninfluenced streams, 1 point if values were similar to heavily influenced streams, and 3 points if values
were in-between the two extremes. All selected metrics and scoring cut-off points are summarized in Table
6.

Table 6: Five metrics and scoring cut-offs chosen for inclusion in a Bulkley River watershed family-
level multimetric index.

Metric Score
Metric 1 3 5
No. of Plecoptera Taxa <35 235, <46 246
No. of Trichoptera Taxa <1.8 1.8-2.3 >24
% Ephemeroptera Individuals <22 22-34 > 34
% Dominant Taxon > 50 30-50 <30
Family Biotic Index (FBI) >5 4-5 <4

3.2.2 Family-level site scores based on 1999 & 2001 data

Based on the metric value cut-offs presented in Table 6, family-level B-IBI scores were calculated for all
sites sampled in 1999 and 2001. Since there are five metrics in the family-level B-IBI, the maximum
possible score for a site is 25 and the minimum possible score is 5. A score close to 25 would be expected
at uninfluenced sites. Using an approach similar to one on the Salmonweb (2001), stream conditions were
assigned to sites sampled in 2001 based on the B-IBI score as summarized in Table 7. The family-level B-
IBI score and the average sample size for each site are summarized in Table 8.

Table 7: Five metric Family-level B-IBI scores and associated stream condition

S-metric Family-level B-|  stream Condition
23-25 Excellent
19 - 22 Good
14- 18 Fair
9-13 Poor
5-8 Very Poor

For the 2001 field season, Crow, Amett, Driftwood and Reiseter West creeks had the highest B-IBI scores
(25), while Robin creek had the lowest (5). With one stream scoring the lowest possible score (5) during
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index calibration, this may potentially limit the effectiveness of the index for heavily influenced streams. If
the conditions at that site deteriorate further, the index will not be able to reflect it. As expected, streams
with low to moderate levels of agricultural influence and intact riparian buffers scored relatively high for
taxa richness metrics, most likely due to nutrient enrichment.

There were three sites (Crow, Foxy at Maxan and Richfield CN) that had an average of more than 500
individuals per sample in both 1999 and 2001, despite the difference in sample collection area. At Crow
and Richfield CN, there was an increase in family-level B-IBI scores from 1999 to 2001. At Richfield CN,
scores in 1999 and 2001 both indicated good stream condition. However, at Crow the increase in scores
from 1999 to 2001 translated to an increase from good to excellent stream condition. The higher scores in
2001 may have been due to the increase in area sampled. At the Foxy site, there was an unexpected
decrease in family-level B-IBI scores from 1999 to 2001, and relative stream condition dropped from
excellent to fair.
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Table 8: Average number of invertebrates per sample and 5-metric family level B-IBI results for
Upper Bulkley stream sites sampled in the 1999 and 2001 field seasons’. Samples with an average
number of invertebrates less than 500 have been underlined.

1999 Field Season 2001 Field Season
. Family-
o e o FamiyLova Average 8|, Famiv | stream
per sample per sample Score

Ailport 670 25
Barren 378 15 1376 23 Excellent
Bessemer 1598 21
Bob 587 9
Buck @ Mall 380 5 3707 19 Good
Buck @ 12 km FSR crossing 280 13
Buck @ Bulkley R. confluence 378 9
Bulkley @ Morice 340 1
Bulkiey @ Craker 301 15
Bulkley @ Knackholt 440 21
Byman 198 13 3279 23 Excellent
Byman Reference 245 n
Cesford downstream (above hwy 16) 909 9
Cesford @ Topley (below hwy 16) 4152 9 Poor
Cesford Reference 1683 9
Cesford upstream 482 17
Crow 803 21 1849 25 Excellent
Deep downstream 3789 13 Poor
Deep upstream 1723 23 Excellent
Foxy @ Maxan 749 23 4551 17 Fair
Foxy below mine 535 21
Foxy upstream (above mine) 263 25
Johnny David 436 13
McQuarrie Downstream 351 11 3072 15 Fair
lMcQuarrie Reference 381 19
Richfield CN 1269 19 1749 21 Good
Richfield Downstream (above Hwy 16} 359 11 684 17 Fair
Richfield Upstream 454 15
Amett 686 25 Excellont
Driftwood Reference 1135 25 Excellent
L emieux downstream (above Hwy 16) 979 13 Poor
L emioux upstream 5436 9 Poor
Reiseter East 844 23 Excellent
Reiseter West 846 25 Excellent
Robin 4390 5 Very Poor
3 Data for sites in italics from Bennett and Hewgill 2002.
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3.3 Genus Level Metrics

3.3.1 Trends with Human Influence

In 1999, twelve genus-level metrics were considered for inclusion in the multimetric index. Nine were
found to vary systematically across a gradient of human influence. Several changes were made in 2001
with respect to how raw data was treated, how metrics were calculated, and how sites were classified. Asa
result, all the 1999 data was reworked, and the metrics were re-tested using the 2001 data.

Twenty-one metrics were considered for inclusion in the multimetric index. Each metric was tested to
determine whether it varied systematically across a gradient of human influences specific to the Bulkley
River watershed, and could discriminate uninfluenced sites from heavily influenced sites using simple
graphical analysis.

As shown in Figure 6, eight of the twenty-one metrics tested did not vary predictably with increasing
human influence. Similar to the family-level metrics, there was no decrease in either total taxa richness or
Ephemeroptera taxa richness with increasing human influence. Other richness metrics that did not vary
with human influence were clinger taxa richness and Diptera taxa richness.
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Figure 6: Genus-level metrics that did not vary predictably with increasing land use influence for
sites sampled in 2001. Human influence increases from uninfluenced on the far left (category 1) to
heavily influenced on the far right (category 4).

There were 13 metrics that did vary predictably with human influence, and clearly differentiated between
the two human influence extremes as shown in Figure 7 and Figure 8. However, the three metrics shown in
Figure 7 were redundant with metrics that ended up being selected for inclusion in the genus-level B-IBI
for the Bulkley River watershed.
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Figure 7: Genus-level metrics that varied predictably with increasing land use influence for sites
sampled in 2001, but were redundant with other metrics selected for the index. Human influence
increases from uninfluenced on the far left (category 1) to heavily influenced on the far right
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Figure 8: Genus-level metrics that varied predictably with increasing land use influence for sites
sampled in 2001. Human influence increases from uninfluenced on the far left (category 1) to heavily
influenced on the far right (category 4). Scoring cut-offs have been drawn in for reference.

Each of the graphs for the ten successful metrics was studied closely, and cut-off values were selected for
scoring sites. Similar to Karr and Chu (1999), a site scores 5 points if the metric value was similar to those
at uninfluenced streams, 1 point if values were similar to heavily influenced streams, and 3 points if values
were in-between the two extremes. All selected metrics and scoring cut-off points are summarized in Table
9.

The relative proportion of Ephemeroptera individuals (% Ephemeroptera) does not require taxonomic
resolution lower than the Order level. Therefore, the metric results and scoring cut-off values are the same
at the family- and genus-levels.

Calculated taxa richness values for Plecopterans and Trichopterans increased only slightly at the genus-
level compared with values calculated at the family-level. Cut-off thresholds for scoring the metrics were
set at the same values for both levels of B-IBI. At the genus-level, overall taxa richness was greater in the
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Bulkley River watershed than the Bulkley and Kispiox Forest District areas where the B-IBI is also being
tested (Bennett and Hewgill 2002, Bennett et al. in prep.), and the cut-off values were set higher to reflect
this.

Table 9: Ten metrics selected for inclusion in the genus-level B-IBI for the Bulkley River watershed,
and associated scoring cut-off points.

Metric Metric Score
1 3 5
No. of Plecoptera Taxa <3.5 3.6-45 24.6
No. of Trichoptera Taxa <1.8 1.8-23 224
% Diptera & Non-insects > 50 30-50 <30
% Ephemeroptera <22 22-34 >34
No. of intolerant Taxa <1 2-3 24
% Predators <45 4.5-10 >10
% Dominance (3 taxa) >75 55 - 75 <55
% Sediment Tolerants >10 2.1-10 <2
[% Clingers <20 20-40 > 40
Hilsenhoff Biotic Index (HBI) >4.75 3.75-4.75 <3.75

3.3.2 Genus-level site scores based on 1999 & 2001 data

Based on the metric value cut-offs presented in Table 9, genus-level B-IBI scores were calculated for all
sites sampled in 1999 and 2001. Since there are ten metrics in the genus-level B-IBI, the maximum
possible score for a site is 50 and the minimum possible score is 10. A score close to 50 would be expected
at uninfluenced sites. Using an approach similar to one on the Salmonweb (2001), stream conditions were
assigned to sites sampled in 2001 based on the B-IBI score as summarized in Table 10. The genus-level B-
IBI score and the average sample size for each site are summarized in Table 11.

Table 10: Ten metric genus-level B-IBI scores and relative stream condition.

10-metric Senus-level B stream Condition
46 - 50 Excellent
38 -44 Good
28 - 36 Fair
18 - 26 Poor
10-16 Very Poor

For the 2001 field season, the uninfluenced Arnett, Driftwood and Reiseter West streams had the highest B-
IBI scores (48), while Robin had the lowest (12). As expected, streams with low to moderate levels of
agricultural influence and intact riparian buffers scored relatively high for taxa richness metrics, most likely
due to nutrient enrichment.

Three sites (Crow, Foxy at Maxan and Richfield CN) had an average of more than 500 individuals per
sample in both 1999 and 2001, despite the difference in sample collection area. Similar to the family-level
B-IBI results, at Crow and Richfield CN there was an increase in genus-level B-IBI scores from 1999 to
2001, while at the Foxy site, there was a decrease. Relative stream condition was fair at both Crow and
Richfield CN sites in 1999. At both sites, relative stream condition increased to good in 2001. At the Foxy
site, the relative stream condition was fair in both years and the decrease in B-IBI score was not as great at
the genus-level as it was at the family-level.

Bio Logic Consulting . 20



Expansion & Recalibration of a B-1BI for the Upper Bulkley Watershed
Field Season 2001

Table 11: Average number of invertebrates per sample and 10-metric genus level B-IBI results for
Upper Bulkley stream sites sampled in the 1999 and 2001 field seasons”. Samples with an average
number of invertebrates less than 500 have been underlined.

1999 Field Season 2001 Field Season
Sito inveresbratos | S00us Level | S e (Gonus Levell  Stream
per sample per sample

Ailport 670 44
Barren 378 34 1376 44 Good
Bessemer 1598 32
Bob 587 26
Buck @ Mall 380 20 3707 32 Fair
Buck @ 12 km FSR crossing 290 28
Buck @ Bulkley R. confluence 378 20
Bulkley @ Morice 340 26
Bulkley @ Craker 301
Bulkley @ Knockholit 440 44
Byman 198 30 3279 46 Excellent
Byman Reference 245 28
Cesford downstream (above hwy 18} 909 28
Cesford @ Topley (below hwy 16) 4152 16 Fair
Cesford Reference 1683 18
Cesford upstream 482 36
Crow 803 34 1849 44 Good
Deep downstream 3789 24 Poor
Deep upstream 1723 40 Good
Foxy @ Maxan 749 36 4551 32 Fair
Foxy below mine 535 46
Foxy upstream (above mine) 263 36
Johnny David 436 30
McQuarrie Downstream 351 26 3072 32 Fair
McQuarrie Reference 381 38 '
Richfield CN 1269 32 1749 44 Good
Richfield Downstream {(ab. Hwy) 359 26 684 32 Fair
Richfield Upstream 454 28
Amett 686 48 Excelfent
Driftwood Reference 1135 48 Excellent
Lemisux downstream (ab. Hwy) 979 20 Poor
Lemieux upstream 5436 26 Poor
Reiseter East 844 42 Good
Reiseter West 846 48 Excellent
Robin 4390 12 Very Poor
* Data for sites in italics from Bennett and Hewgill 2002.
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3.4 Taxonomic Resolution and Metric Results

An initial stage family- and genus-level B-IBI were calibrated for the Bulkley River watershed based on
sampling in the 2001 field season at 11 sites, and data for another four uninfluenced sites and one heavily
influenced site from a nearby (BTSA) project (Bennett and Hewgill 2002). B-IBI results were calculated
for the 16 sites, and for two sites on Lemieux Creek that were sampled for the BTSA project. Data from
the Lemieux sites were not used for testing the metrics, as both sites had some degree of influence in the
watershed and were difficult to classify using satellite photo interpretation.

The family-level B-IBI is composed of five metrics, while the genus-level B-IBI is composed of ten
metrics. Other studies have looked at the differences in cost and effectiveness as a monitoring tool between
family- and genus- level multimetric indices. Bailey et al. (2001) found that in areas that are taxonomically
rich, data at the species-level index were more effective for differentiating between reference and stressed
stream conditions than data at the family-level. To compare the effectiveness of family- and genus-level
data in the Bulkley River watershed in assessing stream quality, we focussed on the biotic index metrics
and the overall B-IBI scores and associated stream conditions.

3.4.1 Hilsenhoff Biotic Index

The premise behind the Hilsenhoff biotic index is that organic pollution tolerance differs among various
benthic organisms, and assigning tolerance values to taxa in a sample allows calculation of a weighted
average. Although it is generally calculated at a genus- or species-level, there is also a modified index that
can be calculated for data at the family-level. In this study, both the genus-level Hilsenhoff Biotic Index
(HBI) and a Family Biotic Index (FBI) were calculated for all stream sites. For both indices, scores range
from 0 to 10, and a low score indicates better water quality, while a higher score indicates poorer water
quality.

There are a couple of potential concerns when calculating the biotic index at the family-level. Within a
benthic invertebrate family, there are usually many genera and species, and each of these can vary widely
in pollution tolerance (Lenat and Resh 2001). One tolerance value must be assigned to a family to calculate
the index, although even trying to assign a single pollution tolerance value to a genus can be difficult as the
species within it may have different levels of pollution tolerance. Lenat and Resh (2001) compared a
genus-level biotic index and a family-level biotic index for three regions and found that the family-level
biotic index did not detect the finer differences in water quality, but it could consistently separate reference
sites from stressed sites. The family-level biotic index was not as accurate at detecting water quality
extremes, and missed 22 to 45% of the excellent sites and roughly 28% of the poor sites (Lenat and Resh
2001).

A second concern is that the tolerance values are derived from studies completed mostly in the Eastern
United State, which likely differ substantially from the Pacific Northwest.

In the Kispiox Forest District, the FBI was tested as an indicator of forest harvesting impacts in 2000
(Bennett 2001a). As expected, while the FBI could detect changes in water quality between reference sites
and sites with urban influences, it did not detect differences in water quality at any of the sites with forest
harvesting in the watershed.

However, in the Bulkley watershed, the biotic index was selected as a metric for inclusion in the B-IBIs at
both the family- and genus- levels. Biotic index values increased with increased human influence in a
watershed, and clearly differentiated uninfluenced sites from heavily influenced sites at both taxonomic
resolutions.

When the 2001 FBI results were plotted against the HBI results as shown in Figure 9, the two indices were
correlated (% 0.88) suggesting that they supply similar information.
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Figure 9: Modified Hilsenhoff Family Biotic index values for streams sampled in 2001, plotted
against Genus-level Hilsenhoff Biotic index values (n=18, r* 0.88).

For both the FBI and the HBI, the range of possible scores is from 0 to 10, with 0 representing the best
water quality, and 10 representing the most degraded water quality as shown in Table 12. For the FBI,
values for the 2001 sampled streams varied from 3.41 to 5.8, a total range of 2.39 points. For the HBI,
values for the same sites ranged from 2.61 to 5.69, a total range of 3.08 points.

Table 12: Water Quality based on Hilsenhoff Genus- and Family- level Biotic Index Values
(modified from Resh et al. 1996).

Hilsenhoff and Family
Biotic Index Values Water Quality
0.00-3.75 Excellent
3.76-4.25 Very Good
4.26 - 5.00 Good
5.01-5.75 Fair
5.76 - 6.50 Fairly Poor
6.51-7.25 Poor
7.26 - 10.00 Very Poor

The number of observations for each water quality rating based on the FBI and HBI values were plotted as
shown in Figure 10. Similar to the results of Lenat and Resh (2001), it was found that more excellent water
quality sites were identified with the genus-level biotic index than with the family-level biotic index.
Although there were four uninfluenced sites in the group, the FBI classified only three sites as having
excellent water quality, while the HBI classified nine sites as having excellent water quality.
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Figure 10: Frequency distribution of water quality rating as measured by the Family Biotic Index
and Hilsenhoff Biotic Index (genus-level) for streams sampled in 2001.

Overall, it appears that the biotic index may under-rate water quality at the family-level compared with the
genus-level. However, in this study scoring cut-offs were adjusted for the family-level metric to
accommodate this (see Table 6 and Table 9).

3.4.2 Comparison of Family- and Genus- level B-IBIs

This study has focussed on initial development of two B-IBI’s at different taxonomic resolutions of the
same data for 16 stream sites. A five metric family-level B-IBI and a ten metric genus-level B-IBI were
calibrated for human influence specific to the Bulkley watershed. B-IBI calibration was initiated at two
taxonomic resolutions because the family-level B-IBI may be a less costly monitoring program to maintain
on a regular basis, and may facilitate volunteer help with invertebrate identification compared to the genus-
level B-IBI.

The final scores for the family- and genus-level B-IBI’s were plotted against one another as shown in
Figure 11. The scores for the two B-IBI's were highly correlated (r* 0.91). Stream condition thresholds
were drawn on the graph to help identify streams that were classified differently by the two indices.
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Figure 11: 5-metric family-level B-IBI scores plotted against 10-metric genus-level B-IBI scores for
sites sampled in 2001. (n = 18, r* 0.91)
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In twelve out of eighteen streams sampled, the family-level B-IBI and genus-level B-IBI ranked the stream
condition in the same category. In 6 cases (Barren, Buck @ Mall, Cesford, Crow, Deep upstream, and
Reiseter East), stream sites were classified one level higher by the family-level B-IBI than the genus-level
B-IBI.

Overall, the family-level B-IBI classified more streams as excellent stream condition than the genus-level
B-IBI, as shown in Figure 12. Compared to the number of uninfluenced sites in the group (4), this number
was relatively high. However, if the numbers of excellent and good streams are combined for each B-IBI,
this added up to 9 streams for the genus-level index and 10 streams for the family-level index.

9
8 - B Genus-level B-1BI
B Family-level B-1BI
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Figure 12: Frequency distribution of stream condition for genus- and family-level B-IBI for streams
assessed in the 2001 field season.

3.5 B-IBI and Biotic Index Verification

Comparison of B-IBI results between sites on the same stream provides a preliminary means of verifying
the indices, especially in cases where one site is uninfluenced. Two sites were sampled on each of three
streams in 2001. Streams with two sites included Deep, Richfield and Lemieux. However, all stream sites
had some degree of land use influence at both the upstream and downstream sites. All metric and index
responses between the upstream and downstream sites for the three creeks are summarized in Table 13.

3.5.1 Deep Creek

On Deep Creek, an upstream site was sampled that was relatively uninfluenced compared to the
downstream site. Both the family-level and genus-level multimetric indices described the downstream site
as poor, while the upstream site was described as excellent and good, respectively. The results of family-
and genus- level biotic indices described the upstream water quality as very good (family) and excellent
(genus), while the water quality at the downstream site was described as fair (family) and good (genus).

At the family-level, Plecoptera and Trichoptera taxa richness were slightly lower at the upstream site.
Nutrient enrichment at the downstream site was likely the cause of the slight increase in taxa richness at the
downstream site. Percent dominant taxon, relative abundance of mayflies and biotic index results all
responded as predicted with increasing human influence between the two sites.

At the genus-level, Plecoptera, Trichoptera and intolerant taxa richness were greater at the downstream site.
Relative abundance of predators decreased from 11.7% to 3% at the downstream site. Ephemeroptera
individuals and clingers decreased, and dominance and abundance of Diptera individuals and non-insects
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increased at the downstream site as expected. Relative abundance of sediment tolerant individuals did not
change between the two sites.

Overall, the family- and genus-level multimetric indices decreased at the downstream site compared to the
upstream site.

3.5.2 Lemieux Creek

On Lemieux Creek, two sites were chosen for monitoring as part of the Bulkley TSA B-IBI development
project (Bennett and Hewgill 2002). Land use influence at the upstream site was mostly livestock access to
the stream, with some forest harvesting further upstream. The downstream site was located upstream of
Highway 16, near the Quick Elementary Scheol. Influences at the downstream site included agriculture,
rural residences, road crossings and disturbed riparian areas. Stream water levels and flow were very low
at the downstream site, and habitat was mostly pools. Classification and assignment of a relative degree of
human influence was difficult for both sites, and neither site was used to test metrics. Both the family-level
and genus-leve! multimetric indices described the downstream and upstream sites as poor. With the
family-level index, the upstream site scored lower, while with the genus-level index it scored higher. The
results of family- and genus- level biotic indices found the downstream water quality to be better than the
upstream water quality. The downstream water quality was described as good with both indices, while the
water quality at the upstream site was described as fair with both indices.

At the family-level, Plecoptera and Trichoptera taxa richness were higher at the upstream site. Nutrient
enrichment due to livestock access was likely the cause of the slight increase in taxa richness at the site.
However, streamflow was also greater and the substrate was more suitable for invertebrate colonization at
the upstream site. Percent dominant taxon was higher upstream than downstream, while relative abundance
of mayflies was lower upstream than downstream.

At the genus-level, Plecoptera, Trichoptera and intolerant taxa richness were greater at the upstream site.
Relative abundance of predators was low at both sites, and decreased from 5.4% to 2.6% at the downstream
site. Results for percent dominance were similarly very high at both sites. Ephemeroptera individuals
increased from 13% to 45% at the downstream site, while clingers decreased from 13% to 8%. Abundance
of Diptera individuals and non-insects decreased at the downstream site (42%) from the upstream site
(75%). Relative abundance of sediment tolerant individuals was slightly greater at the downstream site.

3.5.3 Richfield Creek

Two sites were assessed on Richfield Creek; a site upstream of the highway crossing, and a downstream
site located upstream of the railway bridge. The sites were expected to have fairly similar index results
after in-stream habitat assessment was completed and satellite images were reviewed. Surprisingly, the
downstream site above the railway bridge was described as good by both indices, while the more upstream
site above the highway was described as fair. It was not clear why the invertebrate community at the site
above the highway was less taxonomically rich and diverse than the downstream site. However, the biotic
index results agreed at both the family- and genus-levels. Water quality as measured by the FBI and HBI
was very good (3.98) and excellent (3.64) at the site above the railway bridge, while water quality at the
site upstream of the highway was good (4.96 and 4.33) with both indices. These results are very
preliminary but may still provide support for re-assessment of the sites in coming years, and direction for
investigating site-specific water quality issues.

At the family-level, Trichoptera taxa richness and relative abundance of Ephemeroptera individuals were
higher at the downstream site, while Plecoptera taxa richness was lower. Percent dominant taxon did not
change between the two sites.

At the genus-level, Plecoptera taxa richness was slightly higher upstream, while Trichoptera taxa richness
was greater at the downstream site. There were no intolerant taxa at the downstream site, while three
unique intolerant taxa were collected at the upstream site. The proportion of predator, clinger and
Ephemeroptera individuals was twice as great at the downstream site, while the proportion of Diptera and
non-insect individuals was greater at the upstream site. The proportion of sediment tolerant individuals did
not change between the two sites. Percent dominance was slightly greater at the downstream site compared
with the upstream site.
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Table 13: Summary of metric response to family- and genus-level metrics between upstream and
downstream monitoring sites on Deep, Lemieux” and Richfield Creeks. A plus sign represents an
increase at the downstream site, while a minus sign represents a decrease.

Expected Response with | change from Upstream to Downstream

Metrics and Indices increasing human
influence Lemieux | Richfield
luman Influence ? ' ?_
Plecoptera Taxa Richness decrease + - +
Trichoptera Taxa Richness decrease + - -
Ephemeroptera decrease - + +
% Dominant Taxon increase + - =
Family Biotic Index increase + - -
Family-level B4Bi decrease - + +

GenusaL éve

Plecoptera Taxa Richness decrease + -
Trichoptera Taxa Richness decrease + - -
» Ephemeroptera decrease - + +
% Dipterans & Non-insects increase + - -
No. of Intolerant Taxa decrease + - -
% Predators decrease - - +
% Bominance increase + = =
% Sediment Tolerants increase = + =
6 Clingers decrease - - +
Hilsenhoff Biotic Index increase + - -
Genus-level B4B! decrease - - +

4 Recommendations

e Development and calibration of a B-IBI is an iterative process. Any additional benthic invertebrate or
land use classification data collected should be used to re-check metric trends, and re-affirm the metric
scoring cut-off points.

e  Annual variation (temporal variability) of metrics and index results should be evaluated by re-sampling
some of the 2001 sites. Re-sampling uninfluenced sites would be the most practical method for
assessment of year-to-year variability. Particularly, annual variability of metrics that represent a
proportion of the sample (e.g. % Clingers) should be evaluated.

e Both family- and genus-level indices should be validated by sampling several sites with varying
degrees or types of human influence on one stream. Ideally, the sampling should include an
uninfluenced reference site.

e [Initial results suggest that both the family- and genus-level indices may be suitable monitoring tools.
However, the family-level index may not be as sensitive to smaller changes in biological integrity,
especially at the higher end of the scoring range (excellent sites). If the goal is to protect uninfluenced
streams in the area, it might be more effective to use the genus-level index. However, these results
should be re-evaluated with data from at least one more year of sampling.

e For effectiveness monitoring of restoration projects, a BACI (before-after-control-impact) design is
recommended with either index. If before data is not available, efforts should still be made to find a

* Raw data for Lemieux Creek from Bennett and Hewgill 2002.
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suitable upstream reference site. If a reference site is not available, before sampling becomes more
important for establishing baseline information.

e The increase in area sampled per replicate from 0.09 m in 1999 to 0.27 m? in 2001, appeared to lessen
the taxa richness skewing error associated with naturally low invertebrate abundance in some streams.
Any future sampling should maintain the larger area per replicate.

e In similar B-IBI projects, it has been recommended that a core set of streams be identified and
monitored each year that sampling occurs. This core set of streams will be useful for assessing
changes to B-IBI due to widespread, naturally occurring events (for example, a very low water year).
Ideally, this core set of streams would be made up of uninfluenced reference sites.
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Stream Name: EMS:

Site Description:

Date: Time: Field Crew:

Comments:

Air Temp: °C I Water Temp: °C I

Weather Conditions:

Now: [] storm (heavy rain) Past 24 hours: [ ] storm (heavy rain)
[_] rain (steady rain) (1 rain (steady rain)
[[] showers (intermittent) [1 showers (intermittent)

overcast [J overcast

[ clear/ sunny [ clear/ sunny

Has there been a heavy rain in the past 7 days? [ ]Y ] N

Sample Site Location Map (Draw a diagram of the site and indicate the areas sampled, and estimate the
length of channel assessed)

Record Time of Collection for each Benthic Sample:
Sample 1: Sample 2: Sample 3:

Disturbance Indicators: Check off the following disturbance indicators present at the site
Bed Characteristics

[] Extensive areas of scour [C] Extensive areas of (unvegetated) bar
[] Large extensive sediment wedges [C] Elevated mid-channel bars
Extensive riffle zones ] Limited pool frequency and extent

Channel Pattern
(] Multiple channels (braiding)

Banks

(] Eroding banks (] Isolated sidechannels or backchannels
Large Woody Debris

[CJ Most LWD paraliel to banks [J Recently formed LWD jams

B-IBI Field Data Sheet ‘ Page 1




Riparian Vegetation

Check off the dominant vegetation type:

] Unvegetated (much bare mineral soil is visible) [] Shrub / Herb

[ Coniferous Forest [C] Deciduous Forest ] Mixed Conifer - Deciduous Forest

Record the dominant species present:

Record the Structural Stage of the dominant vegetation in the Riparian Area:
[[] Non-vegetated or initial stage following disturbance, with less than 5% cover

[] shrub / herb stage, less than 10% tree cover
[[] pole-sapling stage, with trees overtopping the shrub layer, usually less than 15-20 years old
[ young forest (30- 80 years) - forest canopy is differentiating into distinct layers

mature forest - well developed understory

Canopy Closure (proportion of the surface area of the stream covered by the projecting riparian cano
] 0-20% covered ] 20 - 40% covered [ 40 - 70% covered
[J 70 - 90% covered  [] >90% covered

Stream Characterization Gradient (please estimate % gradient beside box
l i Glacial | ] Steep

J Clear [C] Moderate

[] stained [] Low

] other

Predominant Surrounding Land Use

i I Forest I | Field / Pastute a Agricultural ] Residential
Loggmg 0 Mining [[]1 Commercial / Industrial [1 Other

Lecal Watershed Erosion Local Watershed NPS Pollution
Heavy i | Obvious sources Comments:

(] Moderate [] Some potential Sources

["] None [[] No evidence

Stream Parameters (Record 3 measurements)

Stream Wetted Width: m m m Stream Bankfull Width: m m m

Stream Wetted Depth: m m m Stream Bankfull Depth: m m m

Primary Habitat Units Present (check any habitats that occupy more than 50% of the we width

of the main channel
-] Pools [ Glides (] Riffles [] Cascades ['] Other

Sediment / Substrate

Odors

[] Sewage [] petroleum [] Anaerobic [] Chemical [[] None [ other
Qils

[C] Absent 1 Slight [] Moderate [] Profuse

Bed Material

Substrate Type Diameter % composition in reach (=100%)
Sands, Silts, Clays & fine <2mm

Organic materials

Gravels 2-64 mm

Cobbles 64 - 256 mm

Boulder > 256 mm

Bedrock > 4000 mm

Cover = %

(% cover is the percent of the wetted surface area that is covered by woody debris, boulders, cutbanks,
deep pools, overhanging vegetation (within 1 m of water surface) or instream vegetation)

B-IBI Field Data Sheet " Page 2




Alaska Stream Condition Index (ASCI) Habitat Assessment Field Data Sheet

Major, E.B. and M.T. Barbour. 1997. Standard Operating Procedures for the Alaska Stream Condition
Index: A Modification of the U.S. EPA Rapid Bioassessment Protocols. Prepared for Alaska Department
of Environmental Conservation, Anchorage, Alaska.

Site Name: Date/Time:
Sampling Team: Comments:
Habitat Parameter Category
Optimal Suboptimal Marginal Poor
1. Epifaunal Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
Substrate / Available | substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat
Cover epifaunal colonization, full colonization availability less than is obvious; substrate
mix of snags, potential; adequate desirable; substrate unstable or lacking.
submerged logs, habitat for maintenance frequently disturbed or
undercut banks, cobble | of populations; presence | removed.
or other stable habitat of additional substrate in
and at stage to allow the form of newfall, but
full colonization not yet prepared for
potential (ie, logs/snags | colonization (may rate at
that are not new fall and | high end of scale)
not transient
SCORE 20 191181716 | U154 13 12511 1| -L10°9 8T 6 Dy 201700
2. Embeddedness Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and
boulder particles are 0- | boulder particles are 25- | boulder particles are boulder particles are
25% surrounded by fine | 50% surrounded by fine | 50-75% surrounded by | more than 75%
sediment. Layering of | sediment. fine sediment. surrounded by fine
cobble provides sediment.

substantial niche space.

SCORE 1201958017506 US4 13 425014100 98 T 6 S 4032 01 100
3. Velocity-Depth All four velocity-depth | Only 3 of the 4 Only 2 of the 4 habitat | Dominated by 1
Combinations combinations present combinations present (if | combinations present velocity-depth
(slow-deep, slow- fast-shallow is missing, (if fast-shallow or combination (usually
shallow, fast-deep, fast- | score lower than if slow-shallow are slow-deep).
shallow) missing other missing, score low).
combinations)
SCORE 2201918 1716 A5 14013 12 01 10 9 857 6 S 403 2010
4. Sediment Little or no enlargement | Some new increase in bar | Moderate deposition Heavy deposits of fine
Deposition of islands or point bars | formation, mostly from of new gravel, sand or | material, increased bar
and less than 5% (<20% | gravel, sand or fine fine sediment on old development; more than
for low gradient sediment; 5-30% (20- and new bars; 30-50% | 50% ( 80% for low-
streams) of the bottom 50% for low-gradient) of | for low-gradient) of gradient) of the bottom
affected by sediment the bottom affected; the bottom affected; changing frequently;
deposition. slight deposition in sediment deposits at pools almost absent due
pools. obstructions, to substantial sediment
constrictions, and deposition.
bends; moderate
deposition of pools
prevalent.
SCORE 20 19 48 17 16| 1544 13 1241 | 109 8 16 s a3 2 0]
5. Channel Flow Water reaches base of Water fills >75% of the Water fills 25-75% of | Very little water in
Status both lower banks, and available channel; or the available channel, | channel and mostly
minimal amount of <25% of channel and/or riffle substrates | present as standing
channel substrate is substrate is exposed. are mostly exposed. pools.

SCORE

exposed.

720719 1% 1716

715714 13 12 11

3 BT V)




Habitat Parameter

Catepgory

Optimal Suboptimal Marginal Poor
6. Channel Channelization or dredging | Some channelization Channelization may Banks shored with
Alteration absent or minimal; stream present, usually in arcas | be extensive; gabion or cement; over
with normal pattern. of bridge abutments; embankments or 80% of stream reach
evidence of past shoring structures channelized and
channelization, ie, present on both disrupted. Instream
dredging. (greater than | banks; and 40 to 80% | habitat greatly altered
past 20 yr) may be of stream reach or removed entirely.
present, but recent channelized and
channelization is not disrupted.
present.
SCORE 02001918 17 160 | 1514 13 12 11 | 1059 .8 7 6 |'S 10
7. Channel Occurrence of rifiles (or Occurrence of riffles (or | Occasional riffle or Generally all flat water
Sinuousity bends) relatively frequent; bends) infrequent; bend; botiom or shallow riffles (or
ratio of distance between distance between riffles | contours provide bends); poor habitat;
riffles divided by width of | divided by the width of | some habitat; distance between
the stream <7:1 (generally 5 | the stream is between 7 | distance between riffles divided by the
to 7); variety of habitat is to 15. Only 3 of 4 riffles (or bends) width of the stream is
key. In streams where velocity-depth pattens divided by the width | a ratio of >25.
riffles are continuous, present (ie, slow-deep, of the stream is Dominated by one
placement of boulders or slow-shallow, fast-deep, | between 15 to 235. velocity-depth pattern.
other large, natural fast- shallow). Only 2 velocity-depth
obstruction is important. patterns present;
All 4 velocity-depth usually lacking deep
patterns present. areas.
SCORE 2019 18 17 16 | 15 14 13 12 11 | 10 .9 8 7 6 |5 4 3 2 1 0
8. Bank Stability Banks stable; evidence of Moderately stable; Moderately unstable; | Unstable; many eroded

(score each bank)

erosion or bank failure

infrequent, small areas

30-60% of bank in

areas; ‘raw’ arcas

absent or minimal; little of erosion, mostly reach has areas of frequent along straight
i . ential for future healed over. 5-30% of | erosion; high erosion | sections and bends;
:0::';.1:;3;“1 ;‘ne.ieﬂ or ;I::'}(l)blcms. <5% of bank bank in reach has areas | potential during obvious bank
ghesl Y lelmg affected. of erosion. floods. sloughing; 60 — 100%
downstream of bank has erosional
SCORE (LB) 20 19 18 17 16 | 15 14 13 12 11 | 10.9 8 7 6 4 h B
SCORE (RB) 20719 18 17 160 | 15 14 13 12 11 |10 9 8 7 6 |5 4 3 2 1 -0
9. Bank Vegetative More than 90% of the 70-90% of the strecam- 50-70% of the Less than 50% of the
Protection (score streambank & immediate bank surfaces covered streambank surfaces | streambank surfaces
each bank) riparian zone surfaces by native vegetation, covered by covered by vegetation;
covered by native but one class of plants vegetation; disruption | disruption of
vegetation, including trees, | is not well-represented; | obvious; patches of streambank vegetation
understory shrubs, or disruption evident but bare soil or closely is very high;
nonwoody macrophytes; not affecting full plant cropped vegetation vegetation has been
vegetative disruption growth potential toany | common; less than removed to 5
through grazing or mowing | great extent; more than | one-half of the centimeters or less in
minimal or not evident; one-half of the potential | potential plant average stubble height.
almost all plants allowed to | plant stubble height stubble height
grow nalumlly rema.lrung. remammg.
SCORE (LB) :
SCORE (RB) 16 5 14 ) 2. 1.0
10. Riparian W'dth ol' npanan Zone >18 Width of riparian zone Wldlh ol r:panan Width of riparian zone
Vegetative Zone meters; human activities (ie | 12-18 meters; human zone 6-12 meters; <6 meters; little or no
Width (score each parking, roadbeds, activities have impacted | human activities have | riparian vegetation due

bank riparian zone)

havc nnl lmEactcd zone.

clearcuts, lawns, or crops)

zone only minimally.

impacted zone a great

to human activities.

SCORE (LB)

s

SCORE (RB)




Barren Creek

Figure 1

Buck Creek at Houston Mall

Figure 2
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Figure 4: Cesford Creek at Topley
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Crow Creek

Figure 5

Deep Creek downstream

Figure 6
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Figure 9: Deep Creek Reference
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Figure 10: McQuarrie Creek
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Figure 12: Richfield Creek above highway
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Doop Ustream Doep ds Richfield @ CN | Richfiold ab hwy Barren Buck @ Mail
T 2 3l1+ 2 3f1 2 31+ 2 311 2 311 2 3
Class Order Family Genus 245201 £245200 E238845 E228631 E236826 E238624
Collembola - - o 7 4] 4 2 212 2 610 17
Collembola Sminthuridee - 1
Bootles
insecta Coleoptera - -
Insscta Coleoptera Curculionidae -
Insecta Coleoptera Dytiscidiae -
insecta Coleoptera Dytiscidiae Hydaticus?
insecta Coleoptera Elmidae - 6 2 6 15] 4 2 5 2 1 12 5 9]7 17 28
Insecta Coleoptera Elmidae Clepteimis
Insecta Coleoptera Elmidae Heterfimnius
Insecta Coleoptera Elmidae Lara
insecta Coleoptera Elmidae Narpus 2 2 1
Insecta Coleoptera Eimidae Optioservus
Insecta Coleoptera Elmidae Zaitzevia 8 1 2
Insecta Coleoptera Gyrinidae?
Insecta Coleoptera Haliplidae Brychius
insecta Coleoptera Haliplidae Hatiplus 5
Insecta Coleoptera RHydrophfidae -
insecta Coleoptera Hydrophiidae Lacobius
insecta Coleoptera Noteridae -
Insecta Coleoptera Staphyiinidae -
True Flles
Insecta Diptera - - 2 1
Insecta Diptera Athericidae -
Insecta Diptera Athericidae Atherix 1" 14
insecta Diptera Blephariceridae -
Insecta Diptera Cerafopogonidae - 8 3 1
Insecta Diptera Ceratopogonidae  Bezzia 4 2 121 1 1 5 4 5 4 4 2 8 2
Insecta Diptera Ceratopogonidae  Ceratopogoninae
Insecta Diptera Ceratopogonidae  Forcipomytinae
insecta Diptera Chironomidae - 218 3 373 ]|2893 1988 2024] 656 391 2318 ] 239 340 282 42 59 676 | 1336 1383 2034
insecta Diptera Culicidae -
Insecta Diptera Dbddae -
Ingsecta Diptera Dbddae Dba
insecta Diptera Dbddae Dixetla
Insecta Diptera Diddae Meringodba
Insecta Diptera Delichopodidae
Insecta Diptera Deutercphiebiidee  Deuterophlebia
Insecta Diptera Empididae - 7 8 1 12 3 ar 8
Insecta Diptera Empididae Chefifera 31 33 70 1 52 20 19
Diptera Empididae Clinocera




Doop Ustroam Deop ds Richfield @ CN ] Richfioid ab hwy Barren Buck @ Mail

1 2 311 2 311 2 311 2 s]11 2 311 2 3
Class Order Family Genus E248201 E245200 £238648 E228631 E238626 £238624
Insecta Diptera Empldidae Hemerodromia 2 8 1 1 2
Insecta Diptera Empididae Oreogeton 1
Insecta Diptera Empididee Wiedemannia
Insecta Diptera Ephydridae -
insecta Diptera Muscidae -
ingecta Diptera Pelecorhynchidae  Glutops
Insecta Diptera Phoridae -
insecta Diptera Psychodidae - 4
insecta Diptera Psychodidee Maruina
Insecta Diptera Psychodidae Pericoma 175 72 213 383 127 196] 6 6 21|47 24 53| 60 91 398 1
insecta Diptera Psychodidae Psychoda
Insecta Diptera Sclomyzidae -
insecta Diptera Simutidae - 3 2 7 6 10
Insecta Diptera Simuliidee Cnephia
Insecta Diptera Simudiidae Simutium 16 10 | 185 48 10 41 22 48 7
Insecta Diptera Simutiidae Prosimuiium
Insecta Diptera Stratiomyidae -
Insecta Diptera Tabanidae -
Insecta Diptera Tabanidae Tabanus
Insecta Diptera Tanyderidae - 1 1
insecta Diptera Tiputidae - 4 17 4 3] 13 8
Insecta Diptera Tipulidae Antocha 2 3 24
Insecta Diptera Tipulidae Dicronata 2 8 3 3 | 14 7 13 13 4] 12
Insecta  Diptera Tipuidae Hexatoma 1 1 3 4 119 § 17 4 113 4 513 8 71
Insecta Diptera Tipulidae Limnophila
Insecta Diptera Tipulidae Molophilus
insecta Diptera Tiputidae Omnosia
Insecta Diptera Tipufidae Rhabdomastix
Insecta Diptera Tipuiidae Tipula 2 " 1 5 2

Mayflies

Insecta Ephemeroptera - - 122 1340 1181 36 8 542
Insecta Ephemeroptera  Ameletidae -
insecta  Ephemeroptera Ameletidae Ameletus 8 8 6 | 12 261 3 216 13 8f2 1 1
Insecta Ephemeroptera  Baetidae -
insecta Ephemeroptera  Bastidae Acentrella
Ingecta Ephemeroptera  Baetidae Baetis 650 335 772|150 88 278] 47 60 133 38 73 68 | 21 117 209 80 356 88
Insecta Ephemeroptera  Baetidae Centroptilum
Insecta Ephemeroptera  Baetidae Diphetor
Insecta Ephemeroptera  Ephemerefidae 18 35 53] 11 61 126] 8 69 27| 3 7 3 186 6819 1308
Insecta Ephemeroptera  Ephemerefiidae Attenefla
. Insecta Ephemeroptera  Ephemereiiidae Caudatefla




Deep Ustroam Desp ds Richfield @ CN | Richfield ab hwy Barren Buck @ Mall
1 2 3 1 2 3 1 2 3 1 2 3|1 2 s3] 1 2 3
Class Order Family Genus E245201 E245200 E238645 E228831 €238628 E238324
Insecta Ephemeroptera  Ephemerefidae Druneila 25 22 28§63 52 92]9 44 60 ] 47 44 30|25 13 14] 8 3 18
insecta Ephemeroptera  Ephemereliidae Ephemerella 1
Insecta Ephemeroptera  Ephemerefidae Serratefia 1 2 1 1
ingsecta Ephemeroptera  Ephemereflidae Timpanoga
insecta Ephemeroptera  Heptageniidae - 21 20 133] 24 37 171 ]| 54 1002 487 52 46 | 44 112 2781 20 404 172
Insecta Ephemeroptera  Heptageniidae Cinygmula 1 1 2 1 3
Ingecta Ephemeroptera  Heptageniidae Epeorus 49 27 45) 22 4 34 10 5] 1 3 3] 8 10 15 2
insecta Ephemeroptera  Heplageniidae Heptagenia
insecta Ephemeroptera  Heptageniidae lronodes
Insecta Ephemeroptera  Heptageniidae Nbe
Insecta Ephemeroptera  Heptagenidae Rhithrogena 11 81 112314 30 84 {110 71 122 35 35 36§ 31 44 205 19 17 1
insecta Ephemeroptera  Leptophlebiidae 5 413 20] 8 1 4 1 60§ s
Ingecta Ephemeroptera  Leptophiebiidae Paraleptophlebla 4 22 14 47 7 47 12 7 122 2
Insecta Ephemeroptera  Tricotythidae Tricorythodes
Alderflles
Insecta Megaioptera Sielidae Sialis
Stoneflies
insecta Plecoptera - - 67 24 129] 58 3018 37 28] 2 24 5 |51 8 653)152 44 83
Insecta Plecoptera Capnidae - 149 17 48] 29 10 9 11 14§ 8 8 3] 4 4 50 1
Insecta Plecoptera Chioroperiidae - 4 14 3 1 7112 4 11 ]e4 98 30 4
insecta Plecoptera Chioropertidae Kathroperia 19 1 : 1 3
Insecta Plecoptera Chioroperiidae Isoperia
insecta Plecoptera Chioroperiidae Paraperia
Insecta Plecoptera Chloroperiidae Neaviperia ?
Insecta Plecoptara Chloroperiidae Plumiperia
insecta Plecoptera Chioroperiidae Suwakia
insecta Plecoptora Chloroperiidae Swelisa 408 22 6 [ 81 15 28 J208 209 142] 19 12 168 f 11 62 107f 29 33 12
Insecta Plecoptera Leuctridae -
Insecta Plecoptera Nemouridae - 2 14
ingsecta Plecoptera Nemouridae Amphinemura
Insecta Plecoptera Nemouridae Malenka
nsecta Plecoptera Nemouridae Zapada 81 13 & 172 39 106] 6 2 3 4 8 18 182 235]109 4 4
insecta Plecoptera Periidae - 1 4
Ingecta Plecoptera Perfidae Calineuria
insecta Plecoptera Pertidae Doronewsia 1
ingecta Plecoptera Perlidae Hesperoperia 5 1 1
Insecta Piecoptera Periodidae - 8 4 1 1 1 1 1 56
insecta Plecoptera Periodidae Cuitus 2 1 3
ingecta Plecaptera Perlodidae isoperia
Insecta Plecoptera Perlodidae Megarcys 2
. Insecta Plecoptera Periodidae Skwala 5 3 6 6




Doep Ustream Doeop ds Richfieid @ CN | Richfield ab hwy Barren Buck @ Mall
1 2 311 2 31 2 s3s)11 2 31 2 33alv 2 3
Class Order Family Genus E248201 E248200 E238646 £228631 E238628 €238624
Insecta Plecoptera Pteronarcyidae - 1 1
Insecta Plecoptera Pteronarcyidae Pteronarcefia 1 3 3 12 1t 5
Insecta Plecoptera Pteronarcyidae Pteronarcys
insecta Plecoptera Taeniopterygidae - 188 36| 8 1] 3 1 4 1 169 21 5
Insecta Plecoptera Taenlopterygidae  Taenionema
Caddisflles
Insecta Trichoptera - - 18 8 | 265 38 )57 48 12] 6 4 8 16 7 §173 28
Insecta Trichaptera Apataniinae Apatania 2
Insecta Trichoptera Brachycentridae - 1 4 1 8
Insecta Trichoptera Brachycentridae Brachycentrus 1 4 1 2 1
Insecta Trichoptera Brachycentridae Micrasema
insecta Trichoptera Glossosomatidae - 36 1
Insecta Trichoptera Glossosomatidae  Glossosoma 2 2 1281 1 1 10 1 2 6 [ 24 8 107
Insecta Trichoptera Glogssoscmatidae  Protoptita
insecta Trichoptera Hydropsychidae - 7 2 J140 24 65] 8 33 115] 4 2 2 104 72 80
Insecta Trichoptera Hydropgychidae Arctopsyche 3 1419 5 1 3 13 2 4 2 6 J37 28 5
Insecta Trichoptera Hydropsychidee Cerafopsyche
insecta Trichoptera Hydropsychidae Cheumatopsyche
Insecta Trichoptera Hydropsychidae Hydropsyche 1 1 16 49 3 1 24 19
Insecta Trichoptera Hydropsychidae Parapsyche
insacta Trichoptera Hydroptiidas - 1 17 6
Insecta Trichoptera Hydroptilidae Agraylea 138
Insecta Trichoptera Hydroptiidae Hydroptia 370
Insecta Trichoptera Lepidostomatidae  Lepidostoma
Insecta Trichoptera Limnephiidae - 8 1 1 1
insecta Trichoptera Limnephiidae Dicosmoecus
insecta Trichoptera Limnephilidae Eccosmoecus
Ingecta Trichoptera Limnephilidae Ecclisocosmoecus}
insecta Trichoptera Limnephfidae Ecciisomyia
Insecta Trichoptera Limnephiidas Hydatophylax
tnsecta Trichoptera Limnephildae Onocosmoecus
insecta Trichoptera Limnephiiidae Psychoglypha
Insecta Trichoptera Philopotamidae Womalkdia
Insecta Trichoptera Polycentropodidae  Polycentropus
insecta Trichoptera Rhyacophiidae -
Insecta  Trichoptera Rhyacophiidae = Rhyacophfla 23 17 61} 3 2 4 1 6] 2 2 4)]3 9o 22]¢8 2
insecta Trichoptera Uenoldea -
Insacta Trichoptera Uencidea Neophylax
Insecta Trichoptera Uencidea Neothremma
_Insecta Thysenoptera - -




Deep Ustream Deep ds Richflald @ CN | Richfield ab hwy Barren Buck @ Mall
1 2 31+ 2 3|1+ 2 3+ 2 s]1 2 331 2 3
Class Ordor Family Genus E246201 E248200 £238645 E228631 E2388268 £238624
Insecta Hymenoptera - - 2 1 8 2 2 6 4
Insecta Hemiptera - -
Insecta Hemiptera Aphididae - 2 2 6 2 5 2 13
insecta Hemiptera Corbddae -
Insacta Lepidoptera - - 1
Arachnolda Mydracarina - - 13 43 73168 70 402] 42 87 98]l 28 3 s4f 2 80 126303 343 363
Crustacea  Amphipoda - -
Crustacea Cladocera Chydoridae - 1
Crustacea Decapoda - -
Crustacea Copepoda - -
Crustecea  Harpacticoida - -
Crustacea  Cyclopoida 4 2 4
Crustacea  lsopoda - -
Crustacea  Mysis - -
Crustacea Ostracoda - - 36 24 8 12} 4 8 4 | 16 4
Hirudinea - - -
Oligochaota - - - 9 7 1 4 4 8 1 2 1] 84 13
Hydrazoa - - - 1 -
Gastropoda - - -
Pelecypoda - - -
Pelecypoda Veneroida Sphaeriidae -
Pelecypoda Unionoida Unlonacea -
- - - - 18 184 23 9] 5 2] 4 1 1 | 17 45
Turbeflarta - - - 2 5 8 3 5] 4 3 21] 2 1 1




Crow Foxy @ Maxan Byman ds Cosford @ Topley McQuarrie d/s
1 2 1 2 3 1 2 3 1 2 3 1 2 3
Clags Ordor Family Genus E238838 E238838 E238629 E2386356 E238827
Collembola - - 4 1 2 19 1 5 2 1
Collembola Sminthuridae - 4 4
Bootios
Insecta Coleoptera - - 50 2 4
Insecta Coleoptera Curcufionidae -
Insecta Coleoptera Dytiscidiae -
Insecta Coleoptera Dytiscidiae Hydaticus?
insecta Coleoptera Elmidae - 124 40 43 1 2 9 8 7 5
Insecta Coleoptera Eimidae Cleptelmis
insecta Coleoptera Etmidae Heterfimnius
insecta Coleoptera Elmidae Lara
Insecta Coleoptera Eimidae Narpus 1
insecta Coleoptera Elmidae Optioservus
insecta Coleoptera Elmidae Zaltzevia 29 4 15
insecta Coleoptera Gyrinidae?
insecta Coleoptera Hakplidae Brychius
insecta Coleoptera Hafipiidae Hafiptus
Insecta Coleoptera Hydrophitidae -
insecta Coleoptera Hydrophiidae Lacobius
Insecta Coleoptera Noteridae -
Insecta Coleoptera Staphyfinidas -
True Flles
Insecta Diptera - - 1
insecta Diptera Athericidae -
insacta Diptera Athericidae Atherix 2
insecta Diptera Blephariceridae -
insecta Diptera Ceratopogonidae - 3 36 217 3
Insecta Diptera Cerafopogonidee  Bezzia 8 62 32 32 11 15 15 11
Insacta Diptera Ceratopogonikiae  Ceratopogoninae
Insecta Diptera Ceratopogonidae  Forcipomytinae
Insecta Diptera Chtronomidas - 212 172 2144 2560 1177 | 380 624 574 | 1482 5883 2318 | 1181 1544 1960
Insecta Diptera Cuficidae -
Insecta Diptera Dixdae - 1
Insecta Diptera Diddae Dixa
Insecta Diptera Dbddae Dixefla
Insecta Diptera Dbddae Meringodba
insecla Diptera Dolichopodidae
Insecta Diptera Deuterophieblidae  Deuterophiebia
insecta Diptera Empididae - 1 1 1 12
insecta Diptera Empididae Chefifera 2 3 1 1 4 8
insecta Diptera Empldidae Céinocera




Crow Foxy @ Maxan Byman ds Cesford @ Topley McQuarrio d/s
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Class Order Family Genus E238638 £238628 £238629 E238836 E238827
Insecta Diptera Empididae Hemerodromia 8 5 1
Insecta Diptera Empldidae Oreogeton 1 1
Insecta Diptera Empididas Wiedemannia
Insecia Diptera Ephydridae -
Insecta Diptera Muscidae - 1
Insecta Diptera Pelecorhynchidae  Ghutops
Insecta Diptera Phoridas -
insecta Diptera Psychodidae -
tnsecta Diptera Psychodidae Maruina
insecta Diptera Psychodidae Pericoma 7 32 b4 360 493 212 ] 74 140 117 ]| 80 35 1561 ] 46 23 24
insecta Diptera Psychodidee Psychoda
Insecta Diptera Sciomyzidae -
Insecta Diptera Simutidae - 2 84 2 2 18 5 4 10 12
Insecta Diptera Simuliidee Cnephia
insecta Diptera Simutidae Simufum 92 78 J 1079 7 101 3 19 25
Insacta Diptera Simutidae Prosimulium
Insecta Diptera Stratiomyidae -
Insecta Diptera Tabanidee -
Insecta Diptera Tabanidae Tabanus
insecta Diptera Tanyderidee - 1 1
Insecta Diptera Tipulidae - 12 7 14 1 4 3 57
Insecta Diptera Tipulidae Antocha 12 4 9
ingecta Diptera Tipufidae Dicronata ] 4 3 12 1 12 5 4 7 1
insecta Diptera Tipuidae Hexatoma 3 4 2 12 7 2 1
Insecta Diptera Tipulidae Limnophila
Insecta Diptera Tipulidae Molophilus
insecta Diptera Tipulidae Omosia
insecta Diptera Tipuiidae Rhabdomastix
nsecta Diptera Tipuiidae Tipula
Mayfiles
Insecta Ephemeroptera - - 245 245 1045 197 262 434
Insecta Ephemeroptera  Ameletidae -
insecta Ephemeroptera  Ameletidae Ameletus 4 1 13 8 23 2 1 2 3 1 1 2
Ingecta Ephemeroptera  Baetidae -
Insecta Ephemeroptera  Bastidae Acentreila
Insecta Ephemeroptera  Baetidae Baetis 166 ©79 496 ] 409 1478 868 ) 65 673 228 | 46 19 49 | 182 192 228
Insecta Ephemeroptera  Baetidae Centroptilum
insecta Ephemeroptera  Baetidae Diphetor
insecta Ephemeroptera  Ephemerefidae 200 40 84 135 87 612 144 | 19 20 43 69 232 229
Insecta Ephemeroptera  Ephemerefiidae Attenella
. Insecta Ephemeroptera  Ephemerefidae Caudatelia




Crow Foxy @ Maxan Byman ds Casford @ Topley McQuarrio dis

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Class Order Famlly Genus E238638 £238838 E238629 E238638 £238627
Insecta Ephemeroptera  Ephemerefidae Drunefia 81 144 137 § 182 134 88 67 47 51 10 7 12 11 5 5
Insecta Ephemeroptera  Ephemerelfidas Ephemerefla
Insecta Ephemeroptera  Ephemereliidae Serratella 4 2
insecta Ephemeroptera  Ephemerelidae Timpanoga
insecta Ephemeroptera  Heptageniidae - 2 246 676 8 82 231 | 4 1287 1130] 20 4 137 | 88 208 &84
insecta Ephemeroptera  Heptagenildae Cinygmula 1 1 7 7 8 7 7 9
Insecta Ephemeroptera  Heptageniidae Epeorus 31 85 55 8 15 8 3 22 12 34 1
insecta Ephemeroptera  Heptageniidae Heptagenia
Insecta Ephemeroptera  Heptageniidae Ironodes
Insecta Ephemeroptera  Heptageniidae Nixe ‘
Insecta Ephemeroptera  Heptageniidae Rhithrogena 59 70 76 17 25 | 108 218 1M1 7 2 238 174 118
insecta Ephemeroptera  Leptophieblidae 2 5 3 2
Insecta Ephemeroptera  Leptophieblidae Paraleptophiebia 2 23 1 27 16
Insecta Ephemeroptera  Tricorythidae Tricorythodes 11 8 12

Alderflles
Insecta Megaloptera Sialidee Sialis
Stoneflies

insecta Plecoptera - - 40 48 37 61 132 48 50 247 56 32 38 50 16 26 39
Insecta Plecoptera Capnidae - 1 16 7 2 8 9 28 10 17 39 48 69
fnsecta Plecoptera Chioroperfidae - 20 15 80 3 32 28 11 19 15 1 18 14
Ingsecta Plecoptera Chioroperiidae Kathroperia
Insecta Plecoptera Chloroperlidae Isoperla
Insecta Plecoptera Chioroperiidae Paraperia
insecta Plecoptera Chloroperlidae Neaviperia ?
Insecta Plecoptera Chioroperlidae Plumiperia
Insecta Plecoptera Chicropertidae Suwatfia
insecta Plecoptera Chioroperiidae Sweltsa 116 g5 35 30 54 49 82 256 59 74 102 51 110 88 48
Ingecta Piecoptera Leuctridae -
Ingsecta Plecoptera Nemouridae - 4
Insecta Plecoptera Nemouridae Amphinemura
Insecta Plecoptera Nemouridge Malenka
insecta Plecoptera Nemouridae Zapada 1 12 8 10 39 60 22 168 91 21 14 24 50 40
insectn Plecoptera Perfidae - 1 2 9 1
Insecta Plecoptera Petfidae Calineuria
insecta Plecoptera Perfidae Doroneuria 17 1
insecta Piecoptera Periidae Hesperoperia
Ingecta Plecoptera Perlodidae - 2 7 1 1 8 1
insecta Plecoptera Perlodidae Cultus 5 1
insecta Plecoptera Perlodidae Isoperia
nsecta Plecoptera Periodidae Megarcys 12 2 1 9 1
. Insecta Plecoptera Perlodidae Skwala 4 3 8 1 3




Crow Foxy & Maxan Byman ds Cosford ® Topley McQuarrie dis
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Class Order Family Gonus E238638 £238838 E2386829 £238836 E238627
Insecta Plecoptera Pteronarcyldae -
nsecta Plecoptera Pteronarcyidae Pteronarcefia 1
Insecta Plecoptera Pteronarcyidae Pteronarcys
Insecta Plecoptera Taeniopterygidae - 5 2 ] 30 79 86 4 7 [ 2
Insecta Plecoptera Teenlopterygidae  Taenionema
Caddisfiles
Ingecta Trichoptera - - 24 16 17 | 100 168 21 72 212 424 | 14 2 18 1 15
Insecta Trichoptera Apataniinae Apatania
insecta Trichoptera Brachycentridae -
Insecta Trichoptera Brachycentridae Brachycentrus 2 2 3 10
insecta Trichoptera Brachycentridae Micrasema 1
insecta Trichoptera Glogsosomatidae - 3 8
insecta Trichoptera Glossosomatidae  Glossosoma 3 6 23 30 5 46 58 25 48 8
Insecta Trichoptera Glossosomatidae  Protoptila
Insecta Trichoptera Hydropsychidae - 4 3 8 28 ] 15 83 284 42 5 35 57 27
Insecta Trichoptera Hydrapsychidae Arctopsyche 16 5 4 3 1 8 4 6
Insecta Trichoptera Hydropsychidae Ceratopsyche
Insecta Trichoptera Hydropsychidae Cheumatopsyche
Insecta Trichoptera Hydropsychidae Hydropsyche 212 51 1
Insecta Trichoptera Hydropsychidae Parapsyche 1 1
Insecta Trichoptera Hydroptiidae - 1
nsecta Trichoptera Hydroptiidae Agraylea
insecta Trichoptera Hydroptiidae Hydroptiia 2
fnsecta Trichoptera Lepidostomatidae  Lepidostoma
insecta Trichoptera Limnephiiidae - 370 8 1
Insecta Trichoptera Limnephiidas Dicosmoecus
Insecta Trichoptera Limnephiiidas Eccosmoecus
insecta Trichoptera Limnephiidae Ecclisocosmoecus
insecta Trichoptera Limnephiidae Ecclisomyia
insecta Trichoptera Limnephiidae Hydatophylax
insecta Trichoptera Limnephilidae Onocosmoecus
Insecta Trichoptera Limneph#idae Psychoglypha
Insecta Trichoptera Philopotamidae Wormaidla
insecta Trichoptera Polycentropodidae  Polycentropus
insecta Trichoptera Rhyacophiidae -
insecta Trichoptera Rhyacophtidae Rhyacophia 18 51 64 32 44 168 16 3 15 12 12 2 4 7
Insecta Trichoptera Uenoidea -
Insecta Trichoptera Uenoldea Neophylax
insecta Trichoptera Uencidea Neothremma
Insecta Thysanoptera - -




Crow Foxy @ Maxan Byman ds Cesford @ Topley McQuarrio d/s

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Class Order Famlly E238638 E238836 £238620 E238638 E238627
Insecta Hymenoptera - 3 19 13 21
Insecta Hemiptera - 2
Insecta Hemiptera Aphididas 1 1 a7 23 1 5
Ingecta Hemiptera Corbidae
insecta Lepidoptera - 1
Arachnolda Hydracarina - 47 26 82 97 203 247 | 281 111 408 | 38 49 151 | 102 174 391
Crustacea Amphipoda -
Crustacea Cladocera Chydoridae
Crustacea Decapoda -
Crustacea Copepoda -
Crustacea  Hapacticoida -
Crustacea Cytlopoida
Crustacea isopoda -
Crustacea  Mysis -
Crustacea Ostracoda - 4 1 13 80 20
Hirudinea - -
Ofigochaeta - - 4 13 2 40 1 328 168 242 | 38 58 52
Hydrazoa - - 1
Gastropoda - -
Pelecypoda - -
Pelecypoda Venercida Sphaeriidae
Pelecypoda Unionoida Unlonacea
- - - 9 14 45 1 13 10 81 2 1
Turbefiaia - - 2 3 7 6 4 9 17 18 6 3 5 14 4




Phy_lg Class
INSECTS
Insecta
Arthropoda Insecta
Arthropoda Insecta
Insecta
Insecta
Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Insecta
Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
insecta
Arthropoda Insecta
Arthropoda {nsecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda insecta
Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta
Arthropoda Insecta

Order Famlly Genus CL FFG TA LL %SV HBi
Coflembola - - CG

Coflembola Sminthuridae -

Beetles

Coleoptera - - UN

Coleoptera Curcufionidae - SH

Coleoptera Dytiscidiae - PR T LL 100 5
Coleoptera Dytiscidiae Hydaticus? PR T 5
Coleoptera Elmidae - CL CG LL 100 4
Coleoptera Elmidae Cleptelmis CL CG LL 100
Coleoptera Elmidae Heterlimnius CL CG LL 100 4
Coleoptera Elmidae Lara CL SH LtL 100 4
Coleoptera Elmidae Narpus CL CG LtL 100 4
Coleoptera Elmidae Optioservus CL SC T LL 100 4
Coleoptera Elmidae Zaitzevia CL CG T LL 100 4
Coleoptera Gyrinidae? PR T LL 100
Coleoptera Haliplidae Brychius CL MH T LL 100 5
Coleoptera Haliplidae Haliplus MH T LL 100 5
Coleoptera Hydrophilidae - PR LtL 100 5
Coleoptera Hydrophilidae Lacobius PR tL 10 5
Coleoptera Noteridae - PR

Coleoptera Staphylinidae - CL PR

True Flies

Diptera - - UN

Diptera Athericidae - PR T 2
Diptera Athericidae Atherix PR T 4
Diptera Blephariceridae - CL S8C i 0
Diptera Coratopogonidae - PR 6
Diptera Ceraftopogonidae  Bezzia PR

Diptera Ceratopogonidae  Ceratopogoninae PR 6
Diptera Ceratopogonidae  Forcipomylinae PR 8
Diptera Chironomidae - UN 6
Diptera Culicidae - CG T 8
Diptera Dixidae - CG 2
Diptera Dixidae Dixa CcG 2
Diptera Dixidae Dixella CG T 2
Diptera Dixidae Meringodixa CG 2
Diptera Dolichopadidae PR T 8
Diptera Deuterophiebiidae  Dsuterophlebia CL. SsC | 0
Diptera Empididae - PR 6
Diptera Empididae Chelifera PR 6
Diptera Empididae Clinocera CL PR 6
Diptera Empididae Hemerodromia PR T 6
Diptera Empididae Oreogeton PR I 6
Diptera Empididae Wiedemannia CL PR 6
Diptera Ephydridae - CG T 6
Diptera Muscidae - PR T 6
Diptera Pelecorhynchidae  Glutops PR | 3
Diptera Phoridae - CG

Diptera Psychodidae - CG 10
Diptera Psychodidae Maruina CL §C 2
Diptera Psychodidae Pericoma CG 4
Diptera Psychodidae Psychoda CG T 10
Diptera Sciomyzidae - PR

m
'
N



Phylum

Arthropoda
Arthropoda
Arthropoda

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Arthropoda

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Arthropoda
Arthropoda

Arthropoda

Arthropoda

Arthropoda

Class

insecta
Insecta
Insecta
Insecta
Insecta
insecta
Insecta
Insecta
Insecta
Insecta
Insecta
insecta
Insecta
Insecta
Insecta
insecta
Insecta

Insecta
Insecta
Insecta
Insecta
insecta
insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
fnsecta
Insecta
Insecta
Insecta
Insecta
insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

insecta

Insecta
Insecta
Insecta
Insecta
Insecta
Ingecta
insecta

Order

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera

Diptera
Mayflies
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeraptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemeroptera
Ephemercptera
Ephemeroptera
Alderfllas
Megaloptera
Stoneflles
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plecoptera
Plscoptera

Famil Genus CL FFG TN LL %sv M8l
Simuliidae - B CL CF 6
Simulidae Cnephia CF

Simuliidae Simulium CL CF 6
Simuliidae Prosimulium CL CF 3
Stratiomyidae - CG T 8
Tabanidae - PR T 8
Tabanidae Tabanus PR T 5
Tanyderidae - UN I 1
Tipulidae - UN 3
Tipulidae Antocha CL CG ST 3
Tipulidae Dicronata PR ST 3
Tipulidae Hexatoma PR ST 2
Tipufidae Limnophia PR T

Tipulidae Molophilus UN I

Tipulidae Ormosia CG 3
Tipulidae Rhabdomastix UN | 3
Tipulidae Tipula oM 4
- - UN

Ameletidae - CG

Ameletidae Ameletus CG 0
Baetidae - CG 4
Baetidae Acentrella CG 4
Baetidae Baetis CG 5
Baetidae Centroptilum CG T 2
Baetidae Diphetor CG 4
Ephemerellidae CL CG 1
Ephemerellidae Attenella CL CG 2
Ephemerellidae Caudatella CL CG f 1
Ephemerellidae Druneila CL CG

Ephemerellidae Ephemerella CL CG 1
Ephemerellidae Serratella CL CG 2
Ephemerellidae Timpanoga CL CG 7
Heptageniidae - CL SC 4
Heptageniidae Cinygmula CL SC 4
Heptageniidae Epeorus CL SC 0
Heptageniidae Heptagenia CL SsC 4
Heptageniidae Ironodes CL SC 3
Heptageniidae Nixe CL sC 2
Heptageniidae Rhithrogena CL SC 0
Leptophlebiidae CcG 2
Leptophlebiidae Parateptophiebia CG 4
Tricorythidae Tricorythodes CG T 4
Siatidae Siafis PR

- - UN

Capnidae - SH 1
Chloroperiidae - CL PR 1
Chloroperlidae Kathroperla CL PR |

Chloroperiidae isoperia CL PR

Chloropertidae Paraperla CL PR | 0
Chioropertidae Neaviperia ? CL PR



o Ph!Ium Class _ Order Famlly Genus
Arthropoda Insecta Plecoptera Chloroperfidae Piumiperia
Arthropoda Insecta Plecoptera Chloroperlidae Suwallla
Arthropoda insecta Plecoptera Chloroperlidae Sweltsa
Arthropoda insecta Plecoptera Leuctridae -

B Insecta Plecoptera Nemouridae -
Arthropoda Insecta Plecoptera Nemouridae Amphinemura
Arthropoda Insecta Plecoptera Nemouridae Malenka

~  Arthropoda Insecta Plecoptera Nemouridae Zapada

Insecta Plecoptera Perlidae -
Arthropoda Insecta Plecoptera Pertidae Calineuria

- Arthropoda insecta Plecaptera Perlidae Daroneuria

Arthropada Insecta Plecoptera Pertidae Hesperoperia
Insecta Plecoptera Pericdidae -

Arthropoda Insecta Plecoptera Perlodidae Cultus

Arthropoda Insecta Ptecoptera Perlodidae isoperia

-~ Arthropoda Insecta Plecoptera Perlodidae Megarcys
Atthropoda Ingecta Plecoptera Periodidae Skwala
Arthropoda insecta Plecoptera Pteronarcyidae -
Arthropoda Insecta Plecoptera Pteronarcyidae Pteronarcella
Arthropoda Insecta Plecoptera Pteronarcyidae Pteronarcys

Insecta Plecoptera Taeniopterygidae -

Insecta Plecoptera Taeniopterygidae  Taenionema

Caddisflies

Insecta Trichoptera - -
Arthropoda Insecta Trichoptera Apataninae Apatania
Arthropoda Insecta Trichoptera Brachycentridae -
Arthropoda Insecta Trichoptera Brachycentridae Brachycentrus
Arthropoda Insecta Trichoptera Brachycentridae Micrasema
Arthropoda Insecta Trichoptera Glossosomatidae -
Arthropoda Insecta Trichoptera Glossasomatidae  Glossosoma
Arthropoda Insecta Trichoptera Glossosomatidae  Protoptila
Arthropoda Insecta Trichoptera Hydropsychidae -
Arthropoda Insecta Trichoptera Hydropsychidae Arctopsyche
Arthropoda Insecta Trichoptera Hydropsychidae Ceratopsyche
Arthropoda Insecta Trichoptera Hydropsychidae Cheumatopsyche
Arthropoda Insecta Trichoptera Hydropsychidae Hydropsyche

- Arthropoda Insecta Trichoptera Hydropsychidae Parapsyche
Arthropoda Insecta Trichoptera Hydroptilidae -

~  Arthropoda Insecta Trichoptera Hydroptilidae Agraylea

__ Arthropoda Insecta Trichoptera Hydroptilidae Hydroptila
Arthropoda Insecta Trichoptera Lepidostomatidae  Lepidostoma

-~ Arthropada insecta Trichoptera Limnephilidae -
Arthropoda insecta Trichoptera Limnegphilidae Dicosmoecus
Arthropoda Insecta Trichoptera Limnephilidae Eccosmaoecus

—. Arthropoda Insecta Trichoptera Limnephilidae Ecclisocosmoecus
Arthropoda Insecta Trichoptera Limnephilidae Ecdlisomyla

—  Arthropoda Insecta Trichoptera Limnephilidae Hydatophylax
Arthropoda insecta Trichoptera Limnephilidae Onocosmaecus
Arthropoda Insecta Trichoptera Limnephilidae Psychoglypha

—  Arthropoda Insecta Trichoptera Philopotamidae Wormaldia
Arthropoda ingecta Trichoptera Polycentropodidae Polycentropus

—  Arthropoda Insecta Trichoptera Rhyacophilidae -

__ Arthropoda Insecta Trichoptera Rhyacophilidae Rhyacophila

CL FFG TN LL %sv_HBI

CL
CL
CL

CL
CL
CcL
CL
CL
CL
CL
CL
CL
CL
CL
CL

CL
CL
CL
CL
CL
CcL
CL
CL
CL

CL
CL
CL
CL

CL

CL

CcL
CL
CL
CL

PR
PR
PR
SH
SH
SH
SH
SH
PR
PR
PR
PR
PR
PR
PR
PR
PR
oM
oM
oM
oM
oM

UN
SC
UN
oM
MH
sC
SC
SC
CF
CF
CF
CF
CF
CF
PH
PH
PH
SH
UN
oM
oM
SH
oM
SH
oM
oM
CF
PR
PR
PR

SIT

SIT

SIT
SIT
SIT
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Phylum

Arthropoda
Arthrepoda

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropeda
NON-INSECTS
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Coelenterata
Mollusca
Mollusca
Mollusca
Mollusca
Nematoda

Class

fnsecta
Insecta
Insecta

Insecta
{nsecta
Insecta
Insecta
Insecta
fnsecta

Arachnoida
Crustacea
Crustacea
Crustacea
Crustacea
Crustacea
Crustacea
Crustacea
Crustacea
Crustacea
Hirudinea
Qligochaeta
Hydrazoa
Gastropoda
Pelecypoda
Pelecypoda
Pelecypoda

Platyhelminthes Turbellaria

Order

Trichoptera
Trichoptera
Trichoptera

Thysanoptera
Hymenoptera
Hemiptera
Hemiptera
Hemiptera
Lepidoptera

Hydracarina
Amphipoda
Cladocera
Decapoda
Copepoda
Harpacticoida
Cyclopoida
Isopoda
Mysis
Ostracoda

Veneroida
Unionoida

Famil

Uenoidea
Uenoidea
Uenoidea

Aphididae
Corixidae

-

Chydoridae

Sphaeriidae
Unionacea

Genus
Neophylax
Neothremma

CL FFG_ Ti

CL
CL
CL

SC
sC
sC

UN
PA
UN
UN
UN
UN

PA
CG
CF
oM
CG

CG

CG
PR
CG
PR
SC
CF
CG
CF
PA
CG

LL %SV HBI
0
3
0
8
5
4
8
L 100 6
8
8
8
10
60 8
7
7%
50 8
LL 100
5
4



Sampling Latitude™ Longltude™ | Elevation™ Average |10l % dom % Bl FBI |
Stream Year EMS 2 dd mm'ss.sasas dd mm'ss.s8sss {m) Rating Bug Count| Taxa | ETaxa| P Taxa| T Taxa | (1 taxa) |Mayfiles| Score | S8core
Aliport 1989 | 238640 129 670.3 207 | 43 3 27 | 27.1% | 40.0% | 19 | 3.69 |
Barren 1999 E238628 _ 123.5 377.7 16.7 4.7 2.7 2 29.9% | 20.3% 16 3.92
Barren 2001* | E238626 |54 27' 48.62101{126 31' 20.85348  622.33 138 1375 7 21.7 5 4.7 2.7 23.6% | 26.1% 19 3.99
Bessemer 1999 E238642 1507.7 24 0 5 5 35.7% | 35.3% 16 4.08
n Bob 1999 E238623 154 587.3 13.7 4.3 2 1 | 534% | 32.7% 14 4,65
Buikiey @ Craker 1989 £238800 131.5 300.7 13.3 4 3 1.7 42.8% | 35.2% 14 3.78
| Buikiey Knockhott 1999 E238643 157 439.7 17.7 47 4.7 2 36.0% | 49.3% 17 _| 395 |
Bl Morice 1999 E400296 141.6 339.7 17 4.7 4.3 2.3 58.9% | 17.0% 17 | 4.977 |
Buck @ Mall 1999 E238624 123.5 379.7 13 33 3.3 1 52.7% | 14.8% 14 5.13
Buck @ Malt 2001* | £238624 | 54 23' 58.09739(126 39' 16.05674]  598.30 105 3707.3 26.3 5 5 6 43.0% | 31.8% 21 4.28
Buck 12km 1989 | E238622 158.5 289.7 13.3 33 2 2.3 50.0% | 27.8% 14 4.68 |
Buck Conflusnce 1999 E23862¢ 134.5 378.3 15.3 4 2.7 2.7 868.0% | 13.8% 14 5.37 |
Byman d/s 1999 E238629 122 198.3 14 3.7 3 1.7 33.8% | 27.9% 15 4.72
| Bymendis 2001* | E£238620 | 54 31" 08.73688]126 25' 17.7206§ 653.58 1335 3279 283 4.7 6.3 4.3 30.8% | 48.8% 21 4.08
Byman Reference _1989 E238629 162.5 245 17.3 5 3 1.3 455% | 32.2% 16 4.61
Cesford @ Topley 1899 E238635 _ 111 808.7 22.7 4.3 3.3 2.3 52.9% | 15.7% 17 4.61
Cesford @ Topley 2001* | £238635 | 54 30'29.33003 ]126 18'27.64964 674.25 100 4152 24 4.3 4 2.3 72.1% | 8.6% 18 5.8
Cesford Reference 1980 E238633 169 1683 20 3.7 3.3 27 79.6% | 7.4% 16 5.53
Cesford /s 1999 E£238634 130 482 18.7 3.7 3.3 2 20.8% | 294% 18 3.08
Crow 1999 £238638 o 139 803.3 21.7 4.7 3.7 33 32.8% | 534% 10 4.24
Crow 2001* | E238638 | 54 22' 18.76027 |126 11' 55.22255 787.20 132 1849.3 24.3 4.7 5 4 27.7% | 66.1% | 20 3.79
Deep d/s 2001* | E245200 |54 35' 29.80336 {126 60' 15.8890%} 554.32 118 3789.3 25 3 6 4 65.9% | 20.8% 17 5.6
Deep reference 2001* | E245201 | 54 36' 47.00813 (126 47° 53.02075 673.04 174.5 1722.7 20 2 4 33 27.4% | 51.0% 17 3.91
Foxy bm 1998 | 400764 181 534.7 20.7 4.3 5 2 35.7% | 50.7% 18 3.17
Foxy & Maxan 1999 E238836 170 748.7 28 4 8 37 30.4% | 40.8% 19 447
[ F Maxan 2001* | E238638 | 54 18' 61.70657 {128 07’ 36.07803 814,84 147 4551 22.3 4 5 27 41.3% | 29.5% 17 5.27
‘ Foxy ws 1999 400763 282.7 29 5 5 5 31.3% | 44.1% 21 3.71
Jehnny David 1999 E238630 116 438 19 4.3 3 2.7 45.1% | 25.8% 17 5.03
McQuarrie d/s 1999 E238627 | 119 350.7 16.3 4.7 33 0.3 44.3% | 30.6% 16 4.24
McQuarrie d/s 2001* 5238€s27 54 30' 51.66878 126 27' 49.392 641.56 116 3071.7 24.7 4.7 4.7 23 | 511% | 31.7% 18 4.86
McQuarrie Reference 1989 E_gaae:za 147 381 16.3 4.3 23 27 30.3% | 45.9% 17 4.26
Richfield @ CN 1990 E238845 144.5 1269.3 25 4 47 27 34.0% | 19.1% 18 4.64
Richfield @ CN 2001" | E238845 | 54 30" 34.71685]126 20' 31 06647] _ 660.31 153 1749.3 26 4.7 5.3 23 41.9% | 54.8% 20 3.98
Richfield above Hwy 18] 1999 E238631 131 359 15 3.7 3 1.7 478% | 22.9% 14 4.89
Richfield above Hwy 16]  2001* | E238631 | 54 30' 50.43397 |126 20' 12.5421 686.02 144.5 683.7 253 4 4.3 33 41.8% | 26.7% 19 4.96
| Richfleld w's 1999 E238632 154 454.3 15.7 4.3 3.3 2.7 48.9% | 30.3% 17 4.73
Amett 2001* | E245188 | 54 35' 24.49620 [127 25' 57.557 734.81 188.5 686 18.3 4 47 2.7 20.7% | 364% 17 3.69
Driftwood Reference 2001 | £245179 | 54 61' 16.08032 [126 59' 28.3 852.33 181 1135 213 | 37 4.7 27 29.1% | 40.3% 18 3.41
Lemieux d/s 2001* | £245180 | 54 38' 40.92212 {126 53' 05.7 567.30 119 979 13.7 3 2.3 0.7 422% | 44.8% 13 4.38
Lemieux u/s _2001* | E245781 |54 39' 47.44288]126 50' 04.23005 715.10 169 5436 22.3 5 43 23 71.2% | 13.4% 18 5.11
Reoiseter East 2001 | E242682 54 56' 00.88811 |127 08' 44.661 702.84 185 844 21.7 3.7 5.3 a3 33.4% | 31.3% 18 3.84
Reisoter West 2001* | E242681 | 54 56' 02.62588 |127 O_G" 4779733 708.37 178 848 24 3.7 5.3 3.3 23.7% | 34.7% 18 34
Robin 2001* | E245182 | 54 37 31.12014 1126 52 01,46388 _ 560.00 70 4390 19.3 4.3 3 1.7 70.0% { 17.7% 18 5.42
* Stream sampling area tripled in 2001 compared to 1999. KEY
E taxa = Ephemeroptera Taxa
+Latitude, Longitude, and elevation were determined using P Taxa = Plecoptera Taxa
a handhetd GPS unit (NAD 83). T Taxa = Trichoptera Taxa
LL Taxa = Long Lived Taxa



-
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Sampling ASCl Habitat | Ave. Bug Count | Ave. Bug | Total # of
Stream Year EMS# Rating {wio order) Count(ail) | Taxa ETaxa | PTaxa | T Taxa | LL Taxa | Intol Taxa{ % Tol | % Prodators
Allport 1080 | E236640 | 129 670.3 768 24.3 6 6| 27 3 0 000% | 11.90%
_Barren 1999 E238626 123.5 3777 545.7 183 5.3 2.7 2 2 0 0.00% 20.70%
Barren 2001* E238626 138 1375.7 1650 25.7 7 5.3 3 3 3 0.00% 15.10%
Bessemer 1699 E238642 1597.7 1638 19.7 2.7 3.7 2 1 2 0.80% 1.10%
Bob 1999 E238623 154 587.3 693.7 16.3 5.3 2 1 1 0 0.00% 9.00%
Bulklsy @ Creker 1899 E238800 131.5 300.7 341 14.3 4 3 1.7 2 0 1.90% 6.50%
Buikley Knockholt 1999 E238643 1587 439.7 458.7 19 5.7 5 27 3 2 0.20% 13.70%
Morice 1999 E400296 141.5 339.7 390.3 18 47 4.3 2.3 2 0 0.00% 5.80%
Buck @ Ml 1899 E238624 123.5 379.7 500.3 14.3 3.7 33 1 3 0 0.00% 6.70%
Buck @ Mall 2001* E£238624 105 3707.3 4047.7 29 5.3 5 6.3 5 2 2.80% 4.10%
Buck 12km 1899 E238622 150.5 280.7 356.3 14.3 3.3 2 | 23 1 0 0.00% 11.20%
Buck Confiuence 1989 E238625 134.5 378.3 605.3 16.3 4 2. 27 3 0 0.00% 9.70%
Byman d/s 1999 E238629 122 198.3 269.3 14.7 4 3 1.3 0 0 0.00% 12.80%
Byman dis 2001* E238629 133.5 3279 3082 28.7 57 5.3 5.3 4 4 0.10% 8.40%
1 Reference 1989 | E238629 162.5 245 285.3 19.3 5.7 3 1.3 4 2 0.30% 7.80%
C&cford @ Topley 1989 E238835 111 908.7 9663 25.3 [ 3.7 23 1 1 0.09% 15.00%
Cesford @ Topley 2001* E238635 100 41562 4355.7 253 6 4.3 23 1 1 0.00% 3.10%
Cesford Reference 1889 E238633 169 1683 1818.3 21.3 4 33 27 1 0 000% | 4.10%
Cesford u/s 1999 E238634 130 482 812 203 | 47 3.3 2 1 0 0.00% 30.70%
Crow 1989 | E238638 139 803.3 882 27.3 7.3 37 33 3 1 0.41% 5.10%
Crow 2001* E238638 132 1849.3 1991.7 27 6.7 5 4 5 1 0.80% 11.60%
__Deepdls 2001 | E245200 118 3788.3 4365.7 31.3 6.3 6.3 4.7 6 3 0.10% 3.00%
Deep referonce 2001* E£245201 174.5 1722.7 1845.3 26 6 43 3.7 3 1 0.20% 11.70%
Foxy bm 1999 400764 181 §34.7 556.7 24.7 6.3 5 2 6 2 0.10% 1_7.30%
Foxy @ Manan 1999 E238638 170 748.7 815.3 31.7 6.7 6 37 8 0 0.43% 7.00%
Foxy @ Maxan 2001* E238636 147 4551 4825.3 24.7 5.7 S | 27 6 4 0.10% 4.90%
Foxy uis 1999 400763 2627 444 18 53 3.7 1.7 2 0 0.00% 12.00%
Johnny David 1999 E238630 116 436 628.3 21 5 3 27 2 0 0.00% 7.60%
McQuarria d/s 1899 E238627 118 350.7 361 173 47 33 03 2 0 0.00% 7.20%
McQuarrie dfs 2001* E238627 116 3071.7 3253.3 27.3 5.3 5 2.7 2 1 0.20% 480% |
McQuarrie Reference 1899 £238628 147 381 _4483 18.3 5.3 23 27 3 0 0.00% 9, 70%
Richfield @ CN 1989 E238645 144.5 1269.3 ~1374.3 30 5.7 4.7 33 5 0 0.20% 8.70%
Richfield @ CN 2001 E238645 153 1749.3 2209.7 277 5.7 5.3 2.7 5 0 0.10% 13.40%
| Richfield above Hwy 16| 1889 E238631 131 359 3923 16.7 4.3 3 1.7 3 0 0.00% 9.20%
Richfield above Hw 16| 2001 E238631 144.5 683.7 719.7 28 -] 47 37 4 3 0.10% 6.70%
Richfield u/s 1999 E238632 154 454.3 _487 16.3 4.3 33 2.7 2 1 0.00% 3.50%
Amoett 2001* E245188 188.5 686 757.7 21 63 4.7 27 2 5 0.10% 9.70%
Driftwood Reference 2001* E£245179 181 1135 1553.7 257 6 53 27 1 3 0.30% 15.30%
Lemioux d/s 2001* E245180 119 979 1149 15.3 3 23 0.7 2 1 0.00% 2.60%
Lemfeux u/s 2001* E245781 169 5436 5549.3 28.7 8 53 2.3 3 4 0.10% 5.40%
Reiseter East 2001* E242682 185 844 945.3 25.3 6 63 33 2 4 0.00% 5.50%
Reisefor West 2001 | E242881 178 848 975.7 26.3 [ 53 3.3 2 3 0.10% 12.40%
Robin 2001* E245182 70 4390 4468 20.3 4.3 3 1.7 2 1 0.10% 240%
* Stream sampling area tripled KEY
in 2001 compared to 1999. E taxa = Ephemeroptera Taxa
P Taxa = Plecoptera Taxa
T Taxa = Trichoptera Taxa

Lt Taa = Long Lived Taxa



Sampling Clinger |% dom (3 % Sediment | % Sediment | % Dipterans and # Diptera
Stroam Year EMS # Taxa taxa) | % Oillgochaetes | % Mayfties| Tolerant intolerant non-insects % Clingors taxa % Diptorans
_Aliport 1690 | B2 | 54% 0.1% 400% | 01% 0.3% 18.7% FCNA)
__Barmron 1889 E238¢ 7.7 56% 0.0% 20.3% 0.2% 3.5% 21.0% 40.0%
__Barren 2001* E238626 113 47% 0.0% 26.1% 1.6% 0.3% 26.9% 33.5% 5.3 22.4%
Bessemer 10389 £238642 53 _80% 1.4% 353% 1.5% 10.3% 28.0% 12.7%
Bob 1999 £238623 8.7 71% 0.0% 32.7% 0.0% 0.0% 48.8% 32.0%
| Buikley @ Craker 1999 £238800 7.3 65% 0.7% 35.2% 0.8% 0.0% 47.7% 42.0%
Bulkley Knockhoit 1999 E238643 [] 58% 0.0% 49.3% 0.6% 0.5% 30.1% 62.6%
Bulklay @ Morice 1999 E400296 8 _7%% 0.2% 17.9% 0.3% 0.0% 56.4% 21.0%
Buck @ Matl 1999 E238624 7 78% 0.0% 14.8% 0.0% 3.5% 55.5% 23.0%
Buck @ Mail 2001* E236624 13 69% 0.9% _31.8% 1.6% 2.9% 50.4% 35.0% 7.3 40.5%
Buck 12km 1990 | E238622 7.3 68% 0.2% ~27.8% 0.3% 1.4% 50.6% 33.8%
Buck Confluence 1899 _E238625 83 84% 0.0% 13.8% 0.0% 4.9% 51.1% 17.1%
_Bymeand/s 1989 E236629 4.7 64% 2.9% 27.9% 3.9% 0.0% 43.1% 34.0% .
Byman d/s 2001* E238629 113 | 58% 0.3% 48.8% 0.7% 3.1% 25.6% 46.9% 7.3 17.6%
Reference 1099 E238629 67 | 62% 3.2% 32.2% 3.9% 0.6% 49.7% 27.5%
Cesford @ Topley 1089 E238635 10 68% 0.9% 15.7% 1.0% 0.3% 58.4% 29.4%
Cesford @ Topley 2001 E238635 97 83% 7.2% 8.6% 7.9% 1.4% 82.5% 8.2% 4.3 71.7%
Cesford Reference 1699 E£238633 7.7 _89% 0.4% 7.4% 0.6% 0.1% 81.7% 7.8%
Cesford u's 1999 E238634 8.3 70% 0.1% 29.4% 0.2% 1.7% 29.5% 59.1%
Crow 1889 E238638 12 85% 0.1% 53.4% 04% 0.3% 31.3% 39.6% _ ]
_Crow 2001* £238638 123 58% 0.1% 58.1% 0.5% 0.8% 24.1% 50.2% 5.7 20.7% |
__Deepdss 2001* E245200 14 76% 0.0% 20.8% 0.2% 0.5% 70.4% 14.8% 73 64.7%
Decp reference 2001 E245201 11.3 60% 0.1% 51.0% 0.5% 2.3% 23.6% 20.8% 7.3 18.4%
Foxy bm 1999 400764 11 54% 0.2% 59.7% 0.3% 0.2% 11.6% 41.1%
Foxy @ Maxan 1989 £238636 13 62% 0.1% 40.8% 0.4% 0.3% 41.1% 30.1%
Foxy @ Maxan 2001* E238838 10 75% 0.1% 205% 0.2% 0.1% 61.0% 2.8% 7.3 56.4%
Foxy ws 1999 400763 8.3 57% 0.2% 44.1% 0.4% 0.0% 22.4% 44.4%
Johnny David 1989 _E238630 9.3 68% 0.1% 25.8% 0.2% 1.3% 42.0% 24.9%
McQuarrie d/s 1989 E238627 57 _71% 0.3% 30.6% 0.5% 0.1% 54.0% 33.8%
McQuerrie d/s 2001 E238827 9.7 70% 1.5% N.7% 1.9% 0.3% 59.0% 27.0% 8.0 50.8%
McQuarrie Reference 1899 E238628 8.3 54% 1.2% 45.9% 1.4% 3.7% N.7% 44.2%
Richfieid @ CN 1989 E238645 1.7 64% 0.9% 19.1% 1.5% 2.8% 50.2% 51.8% _
Richﬁeld @CN 2001* E238645 10 84% 0.1% 54.8% 1.4% 1.2% 26.1% 57.1% 8.7 21.7%
shoveHwy 16| 1998 | E238631 7.7 72% 0.3% 25% 0.3% 1.5% 57.1% 37.3%
Riohﬁeld above Hwy 16|  2001* E238631 11.7 60% 0.5% 28.7% 2.0% 0.4% 60.0% 26.2% 6.3 51.2%
Richiield u/s 1999 E238832 7.7 73% 0.0% 30.3% 0.0% 0.2% 49.1% 23.8%
Amett 2001* E245188 16.7 49% 0.3% 36.4% 0.4% 0.6% 33.5% 52.8% 4.3 31.1%
Driftwood Reference 2001* E£245179 10.7 51% 0.1% 40,3% 0.2% 0.3% 23.0% 43.9% 57 19.3%
Lemieux d/s 2001* E245180 3.3 82% 1.2% 44.8% 1.9% 0.0% 41.6% 7.5% 4.3 37.9%
Lemieux w/s 2001* E245781 12.3 83% 0.1% 13.4% 0.2% 1.4% 74.8% 13.2% 6.0 70.1%
Reiseter East 2001* E£242682 12.3 53% 1.3% 31.3% 2.0% 2.8% 353% 33.1% 4.3 28.1%
Reisster West 2001* E242681 11 52% 0.1% 34.7% 0.5% 2.0% 20.1% 42.9% 6.7 17.3%
Robin 2001* E245182 [} 86% 3.8% 17.7% 4.6% 0.0% 78.0% 12.3% 57 70.2%
* Stream sampling erea tripled
in 2001 compared to 1999.



Sampliing % Non- % Long-
Stream Year EMS # insacts fived Score |HBI Score|
Altport 1999 :230¢ 44 3.45
__Berren 1999 E238628 32 2.75
Barren 2001* | E238628 4.5% 1.2% 44 342
Bessemer 1999 E238642 32 4.44
Bob 1999 E2386823 28 44 |
| Bulidey @ Craker 1099 )0 32 37
Knockholt 1889 | E238643 4 3.1
Morice 1999 E400206 26 4.59
Buck @ Mall 1998 £238624 20 4.42
Buck @ Mall 2001* £238624 9.9% 2.3% 32 4.55
| Buck 12km 1999 E£238622 28 4.39
Buck Confluence 1699 E238625 20 4.89
Byman dfs 1999 E238620 30 35
Byman d/s 2001 | E238629 8.0% 0.4% 46 3.83
Byman Reference 1999 E238829 28 4.19
Cesford @ Topley | 1998 E23 28 4.58
Cesford @ Topley 2001* E238635 10.8% 0.2% 16 5.65
Cesford Reference 1889 | E238633 18 541 |
Cesford w's 1998 E238634 36 3.37
Crow 1899 E238838 M4 4.22
_Crow 2001* | E238838 3.5% 6.4% 4 3.63
Deep dis 2001* E245200 57% 0.6% 24 4.93
Deep referance 2001" E245201 5.2% 0.6% 40 3.54
Foxy bm 1889 400764 46 3.5
Foxy @ Mavan 1899 E2386368 36 3.8
Foxy @ Maxan 2001 | E238836 4.6% 0.8% 32 4.92
Foxy ws 1999 4007863 38 3.53
Johnny David 1869 E238830 30 43
McQuarrie d/s 1999 £238627 28 3.15
McQuarrie d/s 2001" | E238827 8.2% 0.4% 2 4.57
McQuarrio Reference 1099 £238628 38 3.17
Richfield @ CN 1899 E2386845 _ _ 32 446
Richfield @ CN 2001* E238845 4.5% 0.7% 44 3.66
Richfield above Hwy 16 1969 E 31 _ 26 4.14
Richfield sbove Hwy 16| 2001* | E2 1 8.7% 0.6% 32 435 |
Richfield u/s 1099 E2 28 4.52
Amett 2001 | E245188 2.5% 0.4% 48 279
Driftwood Reference 2001* | E245179 38% 0.2% 48 243
Lemioux d/s 2001* | E245180 3.8% 0.2% 22 4.13
Lemioux ufs 2001* | E245781 4.6% 1.1% 26 5.22
Relsoter East 2001* | E242682 7.1% 0.3% 42 341
Relsotor West 2001* | E242681 2.8% 0.5% 48 285
Robin 2001* | E245182 7.8% 0.0% 12 539
* Stream sampling area tripled

in 2001 compared to 1999.
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