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EXECUTIVE SUMMARY

Macroinvertebrate sampling was performed at 16 locations in SRS streams using
Hester-Dendy multiplate samplers and EPA Rapid Bioassessment Protocols (RBP).
Some of the sampling locations were unimpacted, while other locations had been
subject to various forms of perturbation by SRS activities. In general, the data from
the Hester-Dendy multipiate samplers were more sensitive at detecting impacts than
were the RBP data. We developed a Biotic Index for the Hester-Dendy data which
incorporated eight community structure, function, and balance parameters. When
tested using a data set that was unrelated to the data set that was used in developing
the Biotic Index, the index was very successful at detecting impact.

We also evaluated the sensitivity of the RBP methods in detecting impact in coastal
plain streams. Of the eight metrics used, only one was statistically significant in
detecting differences between impacted and unimpacted streams. However, the eight
metrics combined were able to detect some degree of impact at most impacted
stations, but often detected impact at locations that were not impacted by SRS
activities. We evaluated six additional metrics for possible incorporation into the RBP
index. Two of the metrics did not detect differences between impacted and unimpacted
locations, while the remaining four were as sensitive as most of the RBP metrics in
detecting impacts.

1.0 INTRODUCTION

One of the problems that is inherent to assessing the health of an aquatic community is
that although many parameters may be measured, there is no one perfect measure of
community health. While the values for some parameters may suggest pefiurbation,
the values for others may suggest little or no perturbation. Thus judging the overall ‘
health of an ecosystem can be very subjective, and l~rgely based on best scientific
judgment. There have been many attempts made to develop indices that combine
many different parameters to yield one number that can then be used to quantify the
degree to which a stream maybe impacted.

In 1989, the U.S. Environmental Protection Agency published rapid bioassessment
protocols for fish and aquatic macroinvertebrates (Plafkin et al., 1989). These
protocols were designed to provide cost-effective screening methods for collecting fish
and macroinvertebrate data from Iotic systems that could be used for assessing stream
quality. These rapid bioassessment protocols provide a means. of integrated
assessment by comparing habitat features (physical structure, flow regime, etc.) and
biological measures with empirically defined reference conditions.. The prima~
advantage of this integrated approach is that since biological communities reflect the
overall ecological integrity of an ecosystem, the cumulative effects of both physical and
chemical stressors can be evaluated, thus providing a holistic measure of their
aggregate impact over time.

The general approach that is used in all of the EPA rapid bioassessment protocols is to
have a scientist who is familiar with the local faunal group of interest (fish or
(macroinvertebrates) perform the stream surveys. Similar surveys are conducted at
one or more unimpacted reference sites as well as at potentially impacted sites.
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Specific metrics are evaluated at each site, and the results are compared to the values
obtained from the reference site. Based on the overall similarity of the metrics of the
potentially impacted sites to those of the reference site, a site is categorized as non-
impaired, moderately impaired, or severely impaired. . -

Although these methods were developed primarily for use in the riffle-run areas of
rocky-bottomed streams, Plafkin et al. (1989) state that “the final rapid bioassessment
guidance should be generally applicable to all ecoregions of the United States,
although specific elements and evaluation criteria may require modification for
particular ecoregions”. .

Based on macroinvertebrate data collected from SRS coastal plain streams over the
past twelve years, we believed that modifications of EPA’s rapid bioassessment
protocols would be necessary to customize them for use in our streams.
The shifting sand substrates present in southeastern coastal plain streams provide poor
habitat for most species of macroinvertebrates. Instead, many species rely on structure
provided by leafpacks, snags, aquatic vegetation, and root mats (Benke et al., 198$
Smock et al., 1985). Chironomids are also much more abundant in southeastern
streams than in more northern rocky-bottomed streams, while stoneflies and mayf[ies
are often less abundant. In many instances, chironomids are numerically the most
abundant order of macroinvertebrates collected in our streams. Although the
EPA rapid bioassessment protocols do not discriminate among subfamilies or tribes of
chironomids, the sensitivities among these groups to perturbation are well documented.
[n general Tanytarsini chironomids are generally considered to be intolerant of stream
enrichment and heavy metals (Heliovaara and Vaisanen, 1993), while Chironomini and
Tanypodinae are generally recognized to be much more tolerant of most forms of
perturbation. Most Orthocladiinae are generally considered to be intolerant of organic
enrichment, but several species are reported to dominate in streams with elevated
levels of heavy metals (Surber, 1959, Winner, et al, &80).

With respect to functional feeding groups, southeastern coastal plain streams also
differ from northern streams in that shredders are often found in extremely low
numbers, even in headwater streams, while collector gatherers and collector-filterers
are generally more abundant than in northern streams.

We investigated the use of aquatic macroinvertebrate data to evaluate environmental
impacts to streams on and near the Savannah River Site (SRS), a U.S. Depatiment of
Energy (DOE) facility located in the sandhills/upper coastal plain region of west-central
South Carolina, that was formerly used for the production of nuclear weapons
materials. Some streams on the SRS have experienced various types of long-term
chemical and/or physical degradation, including exposure to temperatures in excess of
70 ‘C. Although some streams are in various stages of recovery, others continue to
receive effluent discharges and/or physical perturbations.

[n order to identify and remediate perturbed streams, techniques are needed that
rapidly and accurately assess their state of health in a cost-effective manner. The
purpose of this study is to evaluate the utility of the existing EPA Rapid Bioassessment
protocols in assessing aquatic macroinvertebrate communities in southeastern coastal
plain streams that have been subjected”to different kinds of stress, and if necessary, to
develop modifications to the protocols to adapt them for use in these streams.

2
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To accomplish these objectives, we compared macroinvertebrate data that were
collected using conventional multiplate samplers with data collected using the EPA’s
Rapid Bioassessment Protocols II and Ill. The data were then analyzed to develop
biotic indices for multiplate sampler data and Rapid Bioassessment Protocol data that
would allow for a rapid assessment of stream health in southeastern coastal plain
streams.

2.0 DESCRIPTION OF STUDY SITES

The SRS includes six stream systems within a 780 km2area located in the sandhills
ecoregion on the upper coastal plain of South Carolina: Upper Three”Runs, Beaver
Dam Creek, Fourmile Branch, Pen Branch, Steel Creek, and Lower Three Runs. The
streams in the sand hill and coastal plain ecoregions are characterized by low
gradients, sandy bottoms, and lack of well defined pool-riffle-run habitats (Paller, 1994).
Snags and other woody debris constitute the principal instream structure, together with
rooted aquatic vegetation, root mats, undercut banks, overhanging shoreline
vegetation, and leafpacks. Many coastal plain streams, including those on the SRS,
are backwater streams, with relatively low pH (4.5 to 6.9), specific conductance (11 to
104 pS/cm), and hardness (5 to 25 mgll as CaCOs), and relatively high concentrations
of humic and fulvic acids, which give the streams their characteristic tea-colored water.

Streams on and near the SRS range in size from first.through fourth order (Strahler
1957), are approximately 2-15 m wide and 0.6-2.5 m/km in average gradient. “
These streams support diverse macroinvertebrate communities, dominated by species
in the orders Diptera, Ephemeroptera, Plecoptera, Trichoptera, and Coleoptera. Of the
Diptera, the Tanytarsini chironomids are generally most abundant in unperturbed
streams.

Because of its large size, restricted access, and former-industrial activities, the
Savannah River Site contains streams that range from virtually pristine to severely
impacted. Impacts include: “

Thermal and Post-thermal: Several streams formerly received large volumes of hot
(70 “C) secondary cooling water discharged from nuclear reactors, which resulted in
near total elimination of aquatic biota and extensive scouring/channel erosion. After
thermal discharges were eliminated between 1985 and 1988, the streams were rapidly
recolonized by aquatic macroinvertebrates (Enwright, 1989a, 1989b, 1989G Lauritsen
and Starkel, 1989), but continued to suffer degraded instream habitat.

Impoundment related: Stream reaches below reactor cooling water reservoirs
experienced alterations in discharge regime, water chemistry, and the introduction of
reservoir biota:

Heavy metals and other industrial discharges: Several streams receive inputs of
toxicants from coal piles, coal ash basins, seepage basins, and/or metal processing
facilities. One stream was also channelized.

Secondarv sewage effluent: Although several SRS streams receive treated sanitaty
effluent (Tim’s Branch, Fourmile Branch, Upper Three Runs), these streams also

3



receive other industrial effluents, which could mask the effects of nutrient enrichment
on macroinvertebrate communities. For this reason, we also sampled two locations on
Rosemary Creek, which is not on the SRS, but receives sanitary effluent from a
secondary sanitary waste treatment plant. One sampling location was immediately
downstream from the sanitary outfall, while the second location was about two km
downstream from the outfall.

A total of sixteen sampling locations in first through fourth order streams were selected
as study sites for Hester-Dendy sampling and testing of the RBP methods. Sampling
was conducted in Upper Three Runs, four tributaries of Upper Three Runs (Tinker
Creek, Mill Creek, Crouch Branch, and Tim’s Branch), Beaver Dam Creek, Fourmile
Branch (two locations), Indian Grave Branch, Pen Branch (two locations), Meyer’s
Branch, Lower Three Runs, and Rosematy Creek (two locations). Of these locations,
six represent relatively unperturbed habitats, six are thermal or post-thermal habitat,
one is located downstream from a reservoir, at Ieast four are subject to varying degrees
of perturbation by industrial discharges, and three are located at varying distances
downstream from a sanitary wastewater treatment plant. As shown in Table 2-1,
several of the sites have been impacted by more than one type of perturbation. An
additional 24 sampling sites in first through third order SRS streams were sampled in
1993 with Hester-Dendy samplers only (Specht, 1994). These 24 sites represented
unimpacted, post-thermal, and industrially impacted habitats. The data from these sites
were also used in the development of the biotic index. In addition, macroinvertebrate
multiplate data that were collected from SRS streams as part of other sampling
programs were also used for validation of the biotic index.

3.0 SAMPLING METHODOLOGY

..-
1 3.1 Hester-Dendy Multiplate Samplers

~=,.

At each sampling location, five replicate Hester-Dend$ multiplate samplers
(Figure 3.1-1), each having a surface area of 0.179 m were deployed and allowed to
colonize for 28 days. The samplers were retrieved and returned to the .Iaboratoty for
processing. [n the laboratory, the samplers were disassembled and organisms were
gently removed from the plates using a soft brush or a stream of water from a wash
bottle. Organisms were presewed in 70% ethanol until identified. Organisms were
identified to the lowest practical taxon (usually genus). Parameters reported included
total number of taxa collected at each station, mean number of taxa per sampler,
density of organisms (number per m2), EPT (number of Ephemeroptera, Plecoptera,
and Trichoptera taxa collected at a station , biotic index, ratio of scrapers to collector-

1
filterers, biomass (g ash free dry weightim ), relative abundance of functional feeding
groups, relative abundance of functional feeding group biomass, relative abundance of
major taxonomic groups (usually Order), and a listing of all taxa which comprised
greater than 5% of the macroinvertebrates collected at each station. The raw data for
each station are presented in Appendix A.

At the time of sampler retrieval, physical and chemical measurements were taken at
each station. Parameters included water hardness, pH, conductivity, dissolved oxygen,
temperature, water velocity, stream width, and stream depth at one meter intervals
across the stream (see Appendix A for physical/chemical data).
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3) total number of taxa and number of EPT (Ephemeroptera, Plecoptera, and
Trichoptera) taxa;
4) proportional abundances of functional groups and functional group similarity to
reference sites; . .

5) indicators of community balance including the North Carolina Biotic Index (NCBI,
Lenat 1993), taxonomic similarity to reference sites, and a dominance index 6) total
density (no./m*) and total biomass (g ash-free dry weight/m2).

We selected the preceding variables on the basis of theoretical expectations, their use
in other indices, and prior experience. We used the nonparametric, univariate Kruskal-
Wallis test to determined if each of them significantly differed among stream orders
(which would necessitate the deveiwment of stream order based c~tefia) and be~een
impacted and unimpacted streams. We did not correct for the increased probability of
Type I error associated with multiple tests because we viewed these tests as
preliminary and exploratory.

We used the Pinkham and Pearson community similarity index (Pinkham and Pearson
1976, Plafkin et al. 1989) to measure community and functional group similarities
between reference and ambient sites. For taxonomic group similarity, we calculated
the average percent abundance at the subfamily, family, or ordinal level for the 15 most
abundant taxa at the reference stations, then used the index to measure the similarity
between these average abundances and the percent abundances at each station.
Analogous procedures were used for functional group similarities.

The dominance index consisted of the percent contribution of the dominant taxa. The
assumption is that high percent dominance by a single taxon indicates impairment
(Plafkin et al. 1989, Barbour et al. 1992).

The North Carolina Biotic Index (NCBI) is a method fqc.summarizing the pollution
tolerances of the invertebrates collected from a sample site based on preassigned
values reflecting sensitivity to organic and/or toxic materials (Lenat 1993). Index values
range from one to 10 with lower scores indicating better water quality. We based the
tolerance values for the macroinvertebrates in our streams on the tolerance values for
North Carolina stream macroinvertebrates given by Lenat (1993).

As an additional test of the usefulness of the taxonomic data, we employed canonical
discriminant analysis (CDA) to determine if the densities (no./m*) of the 25 most
abundant taxa could be used to distinguish among industrially impacted, post-thermal,
and unimpacted streams. To better meet the criteria for multivariate normality,
densities were loglO(x+l) transformed prior to analysis. The significance of differences
among sites was tested with the Wilk’s Lambda, Pillai Trace, HotelIing-Lawley Trace,
and Theta procedures (P<O.05).

We developed a multi-metric index employing a variety of assemblage level attributes
following the general format presented by Karr et al. (1986) for fish and by Kerans and
Karr (1994) for macroinvertebrates. Criteria for inclusion of a metric in the multi-metric
index were that it accurately discriminated between impacted and unimpacted sites and
was not highly redundant (Spearman r>O.80) with other metrics. Each metric was
assigned a value of one, three, or five, and the biotic index was calculated by summing
the scores for each metric. The score received for each metric was based on
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stream types and are well known to be sensitive to environmental perturbations (see
Lenat 1988, Kerans and Karr 1994, Karr et al. 1986).

2) Community balance variables. Community balance variables included percent
Tanytarsini, percent Trichoptera, percent Ephemeroptera, and community similarity
using the Pearson-Pinkham community similarity index. The first three variables
accurately discriminated impacted from unimpacted streams, with percent Tanytarsini
separating both industrially impacted and post-thermal streams from unimpacted
streams, percent Trichoptera separating post-thermal streams from unimpacted
streams, and percent Ephemeroptera separating industrially impacted streams from
unimpacted streams. The similarity index provided an integrative comparison of overall
taxonomic similarity between the impacted and unimpacted streams.

3) Community function variables. Functional group composition in both industrially
impacted and post-thermal streams deviated from that in the unimpacted streams,
although the types of deviations exhibited by the industrially impacted and post-thermal
streams differed. Therefore, we employed the Pinkham-Pearson similarity index to
compute the similarity between each station and the average functional group
composition at the 15 unimpacted sites, an approach that would be sensitive to any
type of deviation from the expected condition. We also included density as a
community function variable since it is sensitive to changes in nutrient levels (resulting
in increases) as well as the presence of toxicants (resulting in decreases). Since both
unusually high and unusually low densities are indicative of disturbed conditions (Table
4.1-3), we expressed the average density at each station as a standard deviate (Sokal
and Rohlf 1981) from the average density in the unimpacted streams.

Table 4.1-4 summarizes the index metrics and the scoring criteria for each metric. The
criteria were somewhat art?itrary and chosen to maximize the separation between
reference and impacted sites. There were other variables that significantly differed
between impacted and unimpacted streams (Table 4.1-3) that were not included in the
index because they were redundant (Spearman PO.80) with the variables already in
the index and/or because they failed to add to the index’s ability to discriminate
between impacted and unimpacted sites.

Spearman correlations among the eight variables included in the index ranged from
0.01 to 0.79. The highest correlations were between number of EPT taxa and total
number of taxa (0.79), number of EPT taxa and percent Ephemeroptera (0.69),
community similarity and number of taxa (0.60), number of EPT taxa and percent
Trichoptera (0.59), and number of taxa and functional group similarity (0.56) indicating
high to moderate redundancy among some metrics. However, we retained all of them
in our index because they enhanced the ability of the index to discriminate between
impacted and unimpacted sites.

4.1.2.4 Evaluation of the Index

Index values significantly (PsO.001 ) differed among unimpactedi industrially impacted, and
post-thermal streams and overlapped very little between impacted and unimpacted streams
(Figure 4.1-1). One relatively low index value (28) occurred at an ostensibly unimpacted site,
probably because this site occasionally experienced low dissolved oxygen levels (2.0 mg/1)

I
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TABLE 4. I-4 METRICS AND SCORING CRITERIA USED iNTHEMACR0lNVERTEBRATE
BIOTIC INDEX.

Scoring criteria

Metrics 1 3’ 5“

Number of taxa <35 35-45 >45

Standardized density’ >2.5 >1.5.2.5 51.5

Number EPTb taxa <10 10-14 >15

Tanytarsini (Yo) <10 10-25 >25

Trichoptera (%) Oor>10 >()-1()

Ephemeroptera (’%) <2 2-7 >7-

Taxonomic similarity” <0.z5 0.25-0.45 >0.45 “

Functional groupd <0.45 0.45-0.55 >().55

Individual metrics are assignedscores of one, three, or five.
The biotic index is calculated by summing the scores for the
individual metrics.

,... ..5{.<... ‘Standardized density = [(X-M)/SD~ where X=density,
M=average density for the unimpacted station (1309/m2) and
SD=standard deviation of the mean for the unimpacted ~=-,. -,

stations (396/m2).

bEphemeroptera, Plecoptera, and Trichoptera.

‘Similarity to the average taxonomic composition at the
unimpacted stations (calculated with Pinkham and Pearson
index)

‘Similarity to the average functional group composition at
the unimpacted stations (calculated with Pinkham and Pearson
index)

.
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for unknown reasons. The lowest index values (8-16) occurred in several of the
industrially impacted streams, at sites that formerly received the most severe thermal
impacts (Kondratieff and Kondratieff 1985), and at one stream station located
immediately downstream from a reservoir. . .

Additional data were collected from two SRS streams (Pen Branch and Four Mile
Branch) during and at various times after they received thermal reactor discharge
(Lauritsen and Starkel 1989, Kondratieff and Kondratieff 1985). These data were not
used in index development and represented conditions not included in the first data set
(i.e., periods of thermal discharge and early recove~ phases). Therefore, we used
them to test the bioassessment methodology developed with the first data set. Index
values from both streams were extremely low (8) when heated reactor cooling water
was being discharged (Figure 4.1-2). After discharge ceased, index values in Four Mile
Creek rose rapidly (within approximately one month) to 18-22 as macroinvertebrates
recolonized the stream. However, they failed to increase above this level for the next
two years because of low taxa richness, low taxonomic and functional group similarity
to the unimpacted streams, and abnormally high densities. Even after eight to ten
years had elapsed, index values had not reached levels typical of unimpacted streams .
(Figure 4.1-2). A similar recovery pattern was exhibited in Pen Branch, although fewer
data were collected from this stream. The preceding patterns made sense considering
the history of the streams and the types of damage they incurred and strengthened our
confidence in the index as a useful assessment tool.

4.1.2.5 Discussion

Multi-metric indices reflecting community structure, community function, and community
balance are an effective method of summarizing macroinvertebrate data for
assessment purposes. Because they include a variety of metrics that are sensitive to
different environmental perturbations, multi-metric indices reflect a wide range of
chemical and physical impacts. For example, total number of taxa and number of EPT
taxa were sensitive indicators of toxicity in the polluted streams but not of habitat
alterations in the post-thermal streams. Conversely, percent abundance of Trichoptera
and Tanytarsini were good indicators of habitat alterations in the post-thermal streams.
Because the index included all of the preceding metrics, it effectively measured both -
types of impacts.

There are various factors to consider when choosing metrics to include in multi-metric
indices. Ecological theory is important but empirical comparisons of impacted and
unimpacted sites can sometimes identify useful metrics that might have been
overlooked on the basis of apriori ecological considerations. For example, we found
percent Trichoptera to be the best discriminator of impacted from post-thermal streams.
In hindsight, we believe the ecological basis for this increased abundance of
Trichoptera in post-thermal streams is that the trophic base in these streams has been
altered. However, this link did not become obvious until empirical comparisons
revealed large differences in the relative abundance of Trichoptera between
unimpacted and post-thermal streams.

In addition to our index for streams in the upper coastal plain of South Carolina, two
other multi-metric indices have recently appeared in the literature, one for rivers of the
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Tennessee Valley (Kerans and Karr 1994) and one covering a larger geographic area
(Oregon, Colorado, and Kentucky, Barbour et al. 1992). It is significant that all three
indices contain similar categories of metrics although the specific metrics within each
category usually differ (Table 4.1-5). The categories are community structure,
community balance, and community function. Community structure metrics generally
consist of taxa counts. Community balance metrics are of three types, proportional
abundance of indicator groups (with unusually high or low abundances indicating
degradation), taxonomic similarity indices which relate taxonomic composition to the
taxonomic composition expected in unimpacted reference streams, and biotic indices
(such as Hilsenhoff’s index (1987) or the NCBI (Lenat, 1993)) that summarize
tolerances of the organisms in the macroinvertebrate community. Community function
metrics are of three types, proportional abundances of different functional feeding
groups, functional group similarity indices that relate functional group composition to
functional group composition in unimpacted streams, and measures of total organism
abundance. The fact that these metrics have been tested and proven useful in several
geographic areas indicates that they accurately represent basic aspects of community
structure and function that change in response to habitat degradation.

While multi-metric indices often include the same categories of metrics, the specific ●

metrics within each category usually differ (with the exception of total taxa richness and
number of EPT taxa which seem to be of widespread applicability). As an example of
differences, we found that the proportional abundances of Tanytarsini chironomids,
Trichoptera, and Ephemeroptera were effective indicators of community balance in
streams on the upper coastal plain of South Carolina. {n contrast, Kerans and Karr
(1994) found that the proportional abundances of CorbicukI, Oligochaetes, and
Chironomidae were good indicators of community balance in Tennessee Valley
streams. Such differences result from the influence of ecoregion, stream size, habitat
(e.g., pool vs. riffle) and sampling method (as a result of the biases associated with

each method) on faunal com”pos~tion and ecological ~ocesses. Therefore, metrics that
are effective in one ecoregion/habitat combination may be ineffective in others. In
summary, it is likely that multi-metric indices from different ecoregions (or for use with
data collected by different methods) will include the same classes of metrics but (with
some exceptions) not the same metrics. They will appear superficially different but
measure the same things.

As previously noted, similarity indices are often included in multi-metric indices (see
Plafkin et al. 1989 and Barbour et al. 1992 for more on the use of similarity indices).
Taxonomic or functional group similarity is generally calculated between an individual
reference site, chosen to be representative of unimpacted conditions, and each
ambient site under evaluation. Where possible, we advocate that reference conditions
be represented by average values for a number of unimpacted sites rather than a
single site in order to accommodate variability among unimpacted sites. We found
similarity indices to be particularly effective when degradation could be indicated by
either positive or negative deviations from community attributes in unimpacted streams.

Most bioassessment protocols require that macroinvertebrates be collected from
natural substrates. Collections may be restricted to certain habitats known to support
types of invertebrates useful for bioassessment (e.g., riffles, see Hilsenhoff 1987) or
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TABLE 4.1-5. METRICS INCLUDED IN THREE BIOTIC INDICES DEVELOPED FOR

USE IN DIFFERENT GEOGRAPHIC AREAS.
. .

South Carolina coastal Oregon, Colorado, and
plain streams Kentucky streams Tennessee Valley Rivers

(Specht and Paller) (Barbour et al. 1992) (Kerans and Karr 1994)

Community structure

Taxa richness Taxa richness Taxa richness

Number EPT taxa Number EPT taxa Number EPT taxa
Number intolerant mussel
species

Sediment surface taxa
richness

Community balance

0/0Tanytarsini Hydropsychidae/
‘%0 Corbicula .

Trichoptera

O\OTrichoptera Hilsenhoff Biotic Index YO Oligochaetes

0/0Ephemeroptera Quantitative similarity
index

YOChironomids

Taxonomic similarity Taxonomic similarity Proportion in two
(Pinkham and Pearson) (Pinkham and Pearson) dominant taxa

Propotiion in the

m-$mst~@ dominant taxa

Dominants in commom “ ‘

Community function

Functional group Scrapers/(scrapers & 0/0 omnivores and
similarity (Pinkham and filterers) scavengers
Pearson)

Total abundance
(standardized)

Shredders/total

Quantitative similarity
index for functional
groups

YOdetritivores

‘A shredders

YOcollector-gatherers

YOcollector-filterers

0/0grazer-scrapers

VOpredators

Total abundance
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may be apportioned among, a vafiety of habitats to sample the full ran9e Of
macroinvertebfate diversity in the reach under study (Lenat 1988). Using artificial
substrates to collect macroinvertebrates (as we did) is more comparable to the former
because artificial substrates tend to be selectively colonized by.certain taxa (Rosenberg
and Resh 1982). This is not necessarily problematical for bioassessment providing that
the taxa that colonize the substrates are sensitive to environmental degradation. Our
experience indicates that the invertebrates that colonize multi-plate artificial substrates
comprise an assemblage that is highly sensitive to a variety of environmental impacts.
There are a number of logistical factors to consider when comparing bioassessment
protocols employing samples from artificial versus natural substrates. Samples from
natural substrates must be collected by skilled personnel, while (after initial site
selection by skilled personnel), artificial substrates can be deployed and retrieved by
relatively unskilled workers. Artificial substrates generally require colonization times of
several weeks for assemblage structure to stabilize while sampling from natural
substrates may be completed in several hours or less (Hilsenhoff 1987, Plafkin et al.
1989). Sample processing time (sorting and identification) is also likely to differ
between samples collected from natural and artificial substrates, depending upon the
type and quantity of natural substrate that is sampled and the number of specimens
that are processed.

A final issue that must be addressed is sampling variability. In this study, we pooled
the samples from each station to generate better estimates of actual taxa richness
(because of the species-area effect) and a complete species list. However, this
practice provides no information on inter-replicate variability which is needed to
statistically compare sites and determine the precision of measurement. As the next
step in our development of macroinvertebrate bioassessment tools, we will analyze
unpooled multi-plate sampler data with the objective of assessing the precision of the
index values. This will necessitate the modification of scoring criteria for taxa richness
and other metrics that are area dependent. ~=-,..

4.2 RBP 11Protocol

The RBP II data are summarized in Tables 4.2-1 and 4.2-2. The intent of using the
RBP II Protocol was to compare the results obtained to those of the RBP [11Protocol, to
see if the less intensive and less costly method would yield comparable results. For
this reason, fewer locations were sampled using the RBP II methods. One unimpacted
and four potentially impacted locations were sampled using this protocol. However, the
location that was chosen to represent unimpacted conditions showed definite signs of
impact using the RBP methods. Based on the fish and Hester-Dendy data from the
station, as well as data collected during other studies, we do not believe this station to
be impacted. However, since we had no other unimpacted RBP II data to use for
comparisons with the impacted stations, no further analyses were conducted with this
data set. However, a cursory comparison of the RBP II and RBP Ill data sets for the
same locations (Table 4.2-3) shows fairly good agreement for most of the metrics.

4.3 RBP Ill Protocol

The data collected using the RBP Ill methods were analyzed using the methods
described in Section 3.2.2. Because the RBP methods require specific comparisons
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TABLE 4.2-2. DOMINANT TAXA AT EACH STATION, RBP II
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ST:TI:N 3 STATION 1 STA:ON 4 ST:TI%N 7 STATION 12
STREAM ORDER 2 1 1 2 1
MPACT STATUS Unimpacted San. Waste Industrial Industrial Post-Thermal

:PHEMEROPTERA
>aenidae 21.55
.eptophlebiidae 4.97
Yphlonuridae 5.56
r’riootythidae 11.05
WUCHOPTERA
iydropsychidae 11.46
3DONATA
;oenagrion[dae 10.98 10.42
31PTERA
ranytarsini 20.44 14.58 8.85
Mironomini 16.67 4.88 9.03 31.77
I_anypodinae 10.32 ‘-’- 3.66 14.58
Drthocladiinae 5.73
Simuliidae 8.85
CRUSTACEA
Palaemonidae 22.10
MOLLUSCA
Sphaeriidae 8.73
WORMS
Nemetiea 4.88
Oligochaeta 22.22 67.07
.s-.AL-,,---- 49 on
I umeuana I I I I 10.03 I
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between an unimpacted and impacted location for calculating one of the parameters
(community loss), mean values for the unimpacted stations as a group could not be
used as they were with the multiplate data. We chose the Meyer’s Branch station
(Station 9) as a reference station to which all other stations were compared. Meyer’s
Branch was chosen because of its known history as a high-quality stream and because
when sampled using the RBP Ill methods, it had the greatest number of taxa (46) and
greatest number ofEPTtaxa(15) of any of the stations that were sampled.
Table 4.3-1 contains a summary of the results of the RBP 111data, while Table 4.3-2
contains a list of the dominant taxa that were collected using the RBP Ill sampling
methods. The RBP 111ratings are presented in Table 4.3-3.

4.3.1 Data Overview

At the unimpacted stations (excluding fourth-order stream, Upper Three Runs) the total
number of taxa collected with RBP Ill ranged from 26 at Pen Branch Road B to 46 in
Meyer’s Branch; EPT ranged from 5 to 15 taxa, and North Carolina Biotic Index values
ranged from 5.62 in Meyer’s Branch to 7.33 in Mill Creek. The percent abundance for
the most dominant taxon ranged from 13.2 in Meyer’s Branch to 35.1 in Mill Creek. .
EPT/Chironomid abundance varied widely, ranging from 0.34 in Mill Creek to 2.14 at
Pen Branch Road B. Scraper/Collector-filterer ratios varied from 0.12 to 0.50.
Shredders were collected in low numbers at all of the stations, ranging from 2 to 4% of
the organisms collected.

At the stations that were influenced by industrial discharges, slightly fewer taxa were
collected (24 to 32), except at Crouch Branch, where only five taxa were found. The
number of EPT taxa was also lower at most locations, ranging from Oto 7. North
Carolina Biotic Index values ranged from 5.31 at Beaver Dam Creek to 8.06 at Crouch.,,,,.,{,a,.-,!
Branch. The percent abundance for the most dominant taxon was much higher at
Crouch Branch (80%), than at the other three industrial”’stations, where the values (17.4
to 36.5) were fairly comparable to the values at the unimpacted stations.
EPT/Chironomid Abundance (Oto 10.61) and Scraper/Collector-filterer ratios (0.05 to
0.69) both varied more at the industrial stations that at the unimpacted stations.
Shredders comprised Oto 3% of the organisms collected. The number of taxa
collected at the post-thermal stations (23 to 31) and EPT (2 to 7) were similar to
data from the industrial stations. Biotic index values ranged from 6.9 to 7.26.

4.3.2 RBP Scores

the

As discussed in Section 3.2, eight metrics are used in the RBP Ill method. For each of
the eight metrics, a station can receive a score of O,2, 4, or 6, with a score of 6
indicating equivalency to the reference station. For the eight metrics combined, a
station can receive a maximum total of 48 points. The number of points that a station
receives is then divided by 48, (the number of points that the reference station
automatically receives), and the results are expressed as a percentage value. These
values are then compared to those in a table of ranges (Table 4.3-4), and assigned
ratings of not impaired, slightly impaired, moderately impaired, or severely impaired.

When compared to Meyer’s Branch, all of the other unimpacted stations received
ratings of “slightly impaired”, with scores ranging from 54.2% for Mill Creek to 70.8% for
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TABLE 4.3-1. SUMMARY DATA FOR RBP Ill
11
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Station 2 Station 3 Station 6 Station 8 Station 9 Stat~n 11 Station 1 Station 16

Stream Order 3 2 4 2 3 2 3 2

mpact Status u u u u u u SAN SAN

raxa Richness 37 30 21 39 46 26 25 40

Wmber of Specimens 214 154 234 203 197 236 162 244

:PT Index 10 6 5 10 15 5 7 12

:PT Abundance 79 14 92 50 80 62 46 93

:hironomidae Taxa 13 10 4 10 11 5 6 15

2hironomidae Abundance 108 41 33 60 46 29 12 120

:PT/Chironomidae Abundance 0.73 0.34 2.79 0.83 1.74 2,14 3.83 0.78

North Carolina Biotic Index 5.92 7.33 ;, 6.40 6.60 , 5,62 6.85 6.29 5,95

3craper/CF 0.50 0.27 : 0,14 0.30 0.23 0.12 0.07 0.49

3hredders~otal 0.02 0.03 0.00 0.04 0.04 0,03 0.00 0.03

~ercent Dominant Taxon 17.76 35.06 36.75 13.79 13.20 27.97 32.10 11.89

Wmber Of Dominant Taxa 6.00 4.00 , 5.00 6.00 7.00 5.00 5.00 8,00

~ercent Collector-Filterers 19.16 7.14 4.70 29.06 14.21 13.98 14,81 26,64

~ercent Collector-Gatherers 59.35 61.69 52,99 41.38 55.84 60.59 24.07 51.64

~ercent Predators 12.15 23.38 13.25 20,69 10.66 15.68 7,41 11.89

~ercent Herbivores 2.80 1.30 2.99 0.OO 9.64 5,51 35.19 1.64

~ercent Scrapers 4.21 3.25 26.07 4.93 5.58 1,69 18.52 5,33

~ercent Shredders 2.34 3.25 0.00 3.94 4.06 2.54 0.00 2.99

\.

u - Unimpacted

SAN - Receivestreated sanitaryeffluent
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TABLE 4.3-1 (cont.). SUMMARYDATAFOR RBP Ill

!!

I

Stream Order
Impact Status
Taxa Richness
Number of Specimens
EPT Index
EPT Abundance
Chironomidae Taxa
Chironomidae Abundance
EPT/Chironomidae Abundance
NorthCarolinaBiotic Index
Scrapers/CollectorFilterers
Shredd@~~nt91,“, ”, , ----

!====
Percent Herbivores
Percent Scrapers

~Percent Shredders

Ii

1
IND
5
40
0
0
1
2

000
8.06
0,05
0.OO
80.00
4.00

0.00
80.00
15,00
0.OO
5.00
0.00

IND- Receivesindustrialeffluents
PT - Post-thermai

iND
32
274
4’
13
12
188
0.07
6,91
0.69
0.02
24.82
3.00

17.52
54.74
21.30
3.65
0.OO
2.19

3
8
41

0.07
? 7.43
~~ 0.25

0.00
17.37

‘ 6.00

1.20
43.71
48.50
4.79
1.80
0.00

a=iND PT
28 23
274 257
7 2

191 13

2.55 0.00

?5
~
c
g

m
o>
gm

.5 ~
Uo=~

Station 12
1

PT
26
189
7
99
7
25

3.96
6,42
0.13
0,01

47.09
5,00

4.23
70.37
21.16
2.65
0.53

-=KK-

a
u
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c
0
c
~

m
c

E

Station 13
2

PT
31

256
6
33
11
95

0.35
7.26
0.37
0.01
21.88
6.00

8.59
72.27
9.77
4.30
4.30
0.78

PT
29
329

7

34
9

143
0,24
7.16
0.43
0.01
25,84
5.00

3.04
74.47
18.24
2.74
0.30
1,22
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TABLE 4.3-3. RBP Ill RATINGS, ALL STATIONS VS. MEYER’S BRANCH

m <Iii .cJ

c
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-u
(u

1?
Iii

%

Iii

-O-J

E.-

S; 5
IND

c
al

S; 8

u

c
a)

ST! I 1
u

STATION
Impact Status PT

4
PT
4

SAN
62

4
2
6

Taxa Richness
NCBI

6
6

4
4

6
4

4 4

2 4
0
0

4
6

6
6

4
4

6.

2

4
6

4
2

6
6

6

6

.——.

3c/CF

5PT/Chir
%Dominant
:PT
:omm. Loss
Shredder/Total

6

0
6

2
6
0

6
0

4
2 0

6
0

6

2
0

0
2
0
2
0

6
0

0
4

0
4

6
2

2
62

0
6
0

4
0

0
0

4
0 0

4
0
4

0
4

0
4

3
44 4

6
4
6

4
6

0
0

4
0

4
6 2 2 2 0 64

26
54,2%
Slightly

impaired

32 28 8 20 22 34 14
29.2%
Mod.

‘repaired

34
70.8%
Slightly
impaired

22 24
50.0?40
Mod.

20
41.7%
Mod,

Impaired

.26
54,2%
Slightly

impaired

39
81 .2?40
Slightly

Total
Total/Ref (48)* 66.7%

Slightly
58.3%
Slightly

16.7%
Severely

41.7%
~Mod.

45,8%
Mod.

70.8%
Slightly

45.8?40
Mod.

Impai;edimpaired impaired Impaired Impaired repaired impaired Impairec impaired?atina

*All Stations are compared to Meyer’s Branch (Station 9)
U - Unimpacted

SAN - Receives treated sanitaty effluent

IND - Receives industrial effluent

PT - Post-thermal
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TABLE 4.3-4. RBP 11[SCORING CRITERIA

METRIC BIOLOGICAL CONDITION SCORING CRITERIA

Taxa Richness
Biotic Index
Scraper/CF
EPT/Chironomidae
% Dominant Taxon
EPT Index
Community Loss lnd.
Shredders/Total

6
>809’o
>859!0
>50%
>759’0
<20Y0
>90’??0
<().5
>50%0

4
60-80%
70-85?40
35-50%
50-75?40
20-30?40
80-90?40
0.5-1.5
35-50?40

2
40-60?lo
50-70%
20-35%
25-50%
30-40%
70-80%
1.5-4.0
20-35%

o
<400/0
<5(30/0
<200/0
<25Y0
>400/0
<709’0
>4.()
<20%

0/0Comparison to Reference Score
>83?40 Non-impaired
54-79% Slightly Impaired
21-50% Moderately Impaired
<q70’o Severely Impaired

Source: Plafkin et al. (1989)

Tinker Creek at Kennedy Pond Road (Table 4.3-3). Somewhat surprisingly, Station 16
on Rosemary Creek, which is located immediately downstream from a sanitary
treatment plant received a higher rating (81.2%) than any of the reference stations.
The more downstream station on Rosema~ Creek also received a relatively high rating
of 54.2Y0. Beaver Dam Creek, which is impacted by elevated temperatures, coal ash,
and treated sanitary waste also received a relatively ~rgh,rating of 70.8Y0, which was
the same rating as the highest rated unimpacted reference station. All of the post-
thermal sampling locations and all but one of the locations that receives industrial
effluents received ratings of “moderately impaired, with scores ranging from 29.2 to .
50.oYo. Only Crouch Branch received a rating of “severely impaired”, with a score of
just 16.7Y0.

These results suggest that although the RBP 111method is capable of detecting
impacts, it is also capable of erroneously concluding that there is impact at unimpacted
locations. This error could possibly be corrected by adjusting the values for
“unimpacted” in Table 4.3-4 slightly lower, although this could come at the expense of
failing to detect impact at other stations, as well. The RBP scoring system groups
stations into very broad categories, with stations receiving values of 29 and 50 both
being rated as “’moderately impaired”. This weakness could be corrected by increasing
the number of rating categories. The RBP method is also capable of not detecting
impact, when a stream is impacted, as evidenced by the relatively high rating for
Beaver Dam Creek. This station received the highest rating possible for four of the
eight metrics, due in part to the dominance by a genus of tolerant mayfly.
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4.3.3 Statistical Analysis of RBP Metrics and Selected Other Metrics

The values of each of the eight metrics used in computing the RBP scores were
compared for unimpacted and impacted stations using the Kruskal-Wallis test.
Comparisons included: all unimpacted VS.all impacted stations and all unimpacted vs.
industrial vs. post-thermal stations (Table 4.3-5). In addition to the eight metrics used in
the RBP Ill methods, we performed statistical comparisons of six additional metrics to
assess their utility in detecting impact. these metrics included changes in predator
abundance, percent abundance of four groups of chironomids, and a ratio of two
groups of generally sensitive chironomids (Tanytarsini and Orthocladiinae) to two
groups of relatively tolerant chironomids (Tanypodinae and Chironomini). We focused
on metrics that emphasized changes chironomid groups primarily because the
dominance of chironomids in southeastern coastal plain streams. Although Station 16
on Rosemary Branch was originally grouped with the impacted stations, due to its
proximity to the sanitary treatment plant, both the multiplate and RBP data suggest that
this station is not impacted or is only minimally impacted. Therefore the Kruskal-Wallis
tests were repeated without including the data from Station 16 (Table 4.3-6). The
statistical results indicate that of the eight metrics used in the RBP index, only two
(shredder/total, and possibly taxa richness) are significantly different between the
unimpacted and unimpacted stations. We believe that the shredder/total metric results
may be an anomaly, since shredders are not very abundant in our streams and
comprised c 4?40of the organisms collected using the RBP Ill methods. Due to the
paucity of shredders, very small differences could result in differences that were
statistically significant.

These results suggest that although each of the metrics alone is not vety useful in
detecting changes in the macroinvertebrate community, together, the eight metrics are

,yti{!o<?+ reasonably good at detecting gross differences among macroinvertebrate communities,
although as discussed in Section 4.3.2, in our study the RBP Ill detected impact when
there was none, and also failed to detect much impact at one station that was
moderately to severely perturbed.

Two of the six additional metrics that we tested (% Tanytarsini and ‘%0 Orthocladiinae)
performed as well as most of the eight RBP metrics (Tables 4.3-5 and 4.3-6). The
addition of these two metrics to the RBP Ill suite of metrics, and elimination of the
Scraper/Collector metric, which had significance values close to 1.0, should result in a
stronger test that is more useful in southeastern coastal plain streams.

4.4 Comparison of RBP 111and Hester-Dendy Data
A comparison of the Hester-Dendy data and the RBP Ill data indicates that almost
without exception, fewer taxa and fewer EPT taxa were collected with the RBP Ill
methods. We also found that at some stations, the RBP data suggested impacts
where there probably were none. For example, the Hester-Dendy data for Mill Creek at
Road E-2 show no evidence of impact, while the RBP Ill data for this location indicate
that fewer total taxa and EPT taxa were collected at this station that three of the other
five unimpacted stations and the biotic index value was 7.33 (Table 4.3-l), which
strongly suggests that this location was impacted. In contrast, the station on Beaver
Dam Creek that was clearly impacted, but contained high numbers of one genus of
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TABLE 4.3-5 PROBABILITY VALUES FOR SIGNIFICANT DIFFERENCES OF
KRUSKAL-WALLIS TESTS ON RBP HI METRICS (INCLUDING STATION 16-
ROSEMARY CREEK JUST BELOW A,SANITARY TREATMENT PLANT)

. .

Parameter

Taxa Richness
NCBI
Sc/CF
EPT/Chironomidae
‘%0Dominant
EPT
Community Loss
Shredder/Total

Unimpacted vs. Impacted

0.075’
0.391
0.951
0.391
0.270
0.155

0.010’

Unimp. vs. Industrial
vs. Post-thermal

0.172
0.590
0.717
0.590
0.533
0.314
-

0.023’

Percent Predators -1.000 0.298
Chironomid Ratioa 0.668 0.898 .
O/fTanypod~nae 1.000 0.613
%Tanytarsln[. 0.391 0.677
OAChironommi 0.462 0.403
%Orthocladiinae 0.214 0.395

●Marginallysignificant
● * Significantlydifferentat p=O.05
‘(Tanytarsini+ Orthocladiinae)/(Tanypodinae+ Chironomini)

TABLE 4.3-6 PROBABILITY VALUES FOR SIGNIFICANT DIFFERENCES OF
KRUSKAL-WALLIS TESTS ON RBP [11METRICS (EXCLUDING STATION 16-,.%.,.2J,,t:l.-
ROSEMARY CREEK JUST BELOW A SANITARY TREATMENT PLANT)

Parameter Unimpacted vs. Impacted Unimp. vs. Industrial

Taxa Richness
NCBI
SCICF
EPT/Chironomidae
YO Dominant
EPT
Community Loss
Shredder/Total

Percent Predators
Chironomid Ratioa
O/OTanypodinae
%Tanytarsini.
O/OChironomm[
O/OOrthocladiinae

“Marginally significant
“* Sicrnificantlydifferent at P=O.05

0.033”
0.317
1.000
0.386
0.125
0.079’

0.006**

0.841
0.423
0.739
0.257
0.463
0.312

vs. Post-thermal
0.102
0.42A
0.987
0.634
0.198
0.214

.0.021”

0.373
0.503
0.676
0.418
0.298
0.600

“(Ta;ytarsini ~ Orthocladiinae)/(Tanypodinae + Chironomini)
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tolerant mayfly scored only “slightly impacted” using the RBP ill methods. However,
both methods found the same taxon to be dominant at this station.
Although some of the differences maybe due to the naturally patchy distribution of
macroinvertebrates, and to limited numbers of replicates, it appears that the RBP Ill
methods are less than ideally suited for use in coastal plain streams, which do not
havethe riffle-run habitat for which the protocol was designed. However, we have
developed a biotic index that can be used with multiplate data that appears to be very
useful in detecting impacted macroinvertebrate communities in southeastern coastal
plain streams.

5.0 CONCLUSIONS

In general, the data from the Hester-Dendy multiplate samplers were more sensitive at
detecting impacts than were the RBP data. A Biotic Index for the Hester-Dendy data
was developed which incorporated eight community structure, function, and balance
parameters. When tested using a data set that was unrelated to the data set that was
used in developing the Biotic Index, the index was very successful at detecting impact.

We also evaluated the sensitivity of the RBP methods in detecting impact in coastal
plain streams. Of the eight metrics used, only one was statistically significant in “
detecting differences between impacted and unimpacted streams. Although, the eight
metrics combined were able to detect some degree of impact at most impacted
stations, at several sampling stations they erroneously detected impact when none was
present (based on other macroinvertebrate and fisheries data, and operational data
that indicate that absence of SRS activities upstream of the at locations that we believe
to be unimpacted). Detecting impact when none is present is a serious shortcoming,
and indicates that RBP results should be interpreted with extreme caution if used in.*,*,<H#w,,:
southeastern coastal plain streams. We evaluated six additional metrics for possible
incorporation into the RBP index. Four of the metric= did not detect differences
between impacted and unimpacted locations, while the remaining two were as sensitive
as most of the RBP metrics in detecting impacts.

In conclusion, the Biotic Index that we developed for use with the Hester-Dendy
multiplate data appears to provide a better means of detecting impacts to stream
macroinvertebrate communities in southeastern coastal plain streams than the EPA
Rapid Bioassessment Protocol methods.
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Part 1. INTRODUCTION

This report presents the results of the August-September 1994 macroinvertebmte

samplingconducted by SHEALY ENVIRONMENTAL SERVICES, INC., as specified under

section 5.2 of WESTINGHOUSE SAVANNAH RIVER COMPANY subcontract number

AA86028N. A total of 15 sampling sites on 10 streams were included in this study. The study

utilzed five replicate Hester-Dendy multiplate samples and a UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY Rapid Bioassessment Prot&ol” (RBP) III

colkction at all of the 15 sampling sites. An additional RPB Protocol II sampling was conducted

at five sampling sites.

--

The report contains the results of the identification, enumeration and summary statistics for each

,.-..+. . ..
of the 15 sampling sites as well as the ash free dry weigh~~ata of the functional feeding groups .

inhabiting Hester-Dendy samplers and the physiochemical data collected in conjunction with

the macroinvertebrate sampling. The report is divided into eight parts. Part II presents the

methods and materials used in the Hester-Dendy, physiochemical and rapid bioassessment

sampling. Part III presents the physiochemical data and the stream cross-sectional profiles. <.

Part IV presents the Hester-Dendy sampler data for =ch location. Data is presented in four

tables for each site. The first table gives of the taxa identified and the number of specimens

collected for the five replicate samples. Table 2 presents the summary statistics, including the

taxa richness, the EPT index, the biotic index and the relative abundance of the major taxonomic



/“ ,.
i

groups and the functional feedhg groups. Table 3isalist oftrwa collected. Table 4is a list

of the dominant

feeding groups.

taxa colle@L Part V presen~ the ash free dv Weight data for functional

Part VI presents the results of the fiP II sampling Conductti on Rosemary

Creek, Mill Creek, Four Mile Creek at Road C, Crouch Branch and Indian Grave Branch. The

toIerance values utilized in the biotic index were obtained from Hilsenhoff (1988) and Plafkin

et al. (1989). Part VII presents the results of the RBP III sampling. Part VIII presents the

results of the RBP III site comparisons behveen

(stations 7 and 15) and for the three Pen Branch

the two sampling sites on Four Mile Creek

sites (stations 8,11 and 13). The results of

these three parts are arranged in five tables. The fwst table in each section presents the taxa list

and the number of specimens collected. Table 2 presents the taxa richness, EPT index, relative

abundance of the functional feeding groups and similarity indices calculated when appropriate.

The tolerance values utilized in the biotic index calculated for these samples were obtained from
.

Lenat (1993). Table 3 presents the relative abundance data for the major taxonomic groups and

the fictional feeding groups in the riffle-run sam@e..andof the functional feeding groups of the

CPOM sample. Table 4 presents the taxa list. Table 5 presents the dominant taxa and their

relative abundance.



I

PART IL MATERIALS AND METHODS

3.

Section I. PHYSIOCHEMICAL MEASUREME1’WS
. .

Physicochemic.al parameters were measured at midstream and mid-depth at the time of He,ster-

Dendy retrieval and We presented in Table 1. Conductivity was mm.sured using a Yellow

Springs Instruments Model 57 meter checked for accuracy utiIizing standard solutions of 98.5,

1000 and 10,000 pmhos/cm. Dissolved oxygen and temperature were determined using a

Yellow Springs Instruments Model 33 meter and

pH with an Orion model SA21O meter. A separate water sampIe was colkcted and returned to

the laboratory for determination of total hardness by EPA method 130.2. Stream width and

depth measurements were taken at each sampling location in order to construct stream cross-
,

section profiles. Depth was measured at 10 equidistant points for streams greater than five

meters wide and at 50 cm intervals for streams less than five meters wide. Water velocity was
.?$...-&-.+.

measured at each point where depth was measured and a~mid-charmel using a Swoffer model

2100 flow meter.

SECTION IL HESTER-DENDY MULTIPLATE SAMPLING

Hester-Dendy multiplate samplers consisting of 14 square masonite plates measuring”7.6 cm x

7.6 cm x 0.3 cm separated by 0.3 cm thick nylon spacers were utilized for this part of the study

and are illustrated in Figure 1. Five replicate samplers were suspended 0.5 m below the water

surface at each sampling location and. allowed to colonized for 29-30 days. Samplers were

removed from the stream by slowly lifting the sampler to just below the surface where a 0.5 mm

-. ., . ./, . .. .>tt.., ..-~~-..,, .-’ +.,-”
. . . . . ,.. . !
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mesh dipnet was placed under the sampler in order to prevent the loss of dislodged organisms.

Once removed, the sampler was placed in a Iabelled plastic bag, and pr~emd with 10%
.>

formalin until processed in the laborato~. In the laboratory, tzich sampler was disassembled,

the plates washed with a soft brush, and there moved material rinsed through a U.S. Standard

No. 30 sieve (0.6 mm mesh). The materiaI retained on the sieve was then preserved with 70%

ethanol stair@ with rose bengal.The macroinvertebrates were sorted from the remaining debris

using a stereomicroscope, identified to the lowest positive taxon and enumerated. Quality

control chdcs were performed on 10% of the samples in order to insure a sorting efficiency of

greater th~ 90%. After the organisms were enumerated, they were separated into functiomd

feeding groups following Merritt and Cummins(1984), dried at 105°C, weighed to the nearest

milligram and then ashed at 500°C. Ash free dry weight was determined by weighing the

remaining ash to

and ash weight.

;.} .. ....

the nearest milligram and determining the difference between the dry weight.

SECTION HI. RAPID

.: ,.

BIOASSESSMENT PROCEDURES

Qualitative cokctions of

bioassessment protocol 11and

macroinvertebrates were made utilizing the USEPA rapid

III@afkin et al. (1989) which focus primarily on evaluating riffle- ‘“

run or other hard surface habitats, supplemented with a separate coarse particulate organic matter

(CPOM) sample. Samples were collected using a standard D-frame aquatic dipnet, placed in

labelled plastic bags and preserved with 10% formalin. Upon return to the laboratory the

samples were cleaned of kuge obj~ts, washed through a U.S. Standard No. 30 sieve and then

preserved with 70% ethanol stained with rose bengaL Samples were sorted in white developing
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trays which had a grid drawn on the bottom dividimg the sample into 1/8 subsamples. The

samples were picked until approximately 200 organisms were removal ~d the subsampled area

recordal.

Comparison of the macroinvertebrate community composition was based on the metrics outlined

in the USEPA rapid bioassessment protocols (Pltifkin et al. 1989).

,, ...
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PhySicochemical,mnaswamant8takenin conjunctionwith thaHoStar-DmtyMacrolnvwtcbralastudyattha Savannah War Site. August- Saptembar, 1994. Maasuramants mada on samp!ar ratriaval
date.

pH [SU) 7.23

Conductivity (umhos/cm) 48.3

DO (mcul) 8.0

Tamperatura [Cl .. 17.0

Flow (m/s) mid channel O,oa

Flow [m/s) moan (N) . 0.05(101

Stream Width (m) 4.94

1,matem fmm tall bank) Oapth I

IDepth 1 I [0) o

Dac.lh 2 (0.3) 0.66

Depth 6 (2.5} 0.41

Obmh 1 (2.71 0.30

D.mh 8 (3.1} 0.17

DaMh 9 ~ (3.6} 0.12

Oapth 10 [4.0) 0.15
O*tMh 11 (4.5) 0.12
D*c.th 12 (4,9) o

2

8/22/94

10120194

<10.0

7.44

26.6

7.4

17.8

0.13

O.12I1O)

8.99

10) o
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Physiochemical measurements taken in conjunction with the Hester-Denty Macroinvertebrate study at Rosemary Creek downstream of

Williston VJWTP. 17 December 1994. Measurements made on sampler retrieval date.

Rosemary Creek g+ ~+ i n I A

Downstream Williston WP

Placement Date Nov. 16, 1994

Retrieval Date ‘Dec. 17, 1994

Hardness (mg/1) 92,5

pH (SU) 6,69

Conductivity (umhos/cm) 45

DO (mg/1) 9$1

Temperature (Q 12.5

Flow (m/s) Mid Channel 0,18

Stream Width (m) 4,08 ,

(meters from left benk) Depth

Depth 1 (0.0)o
Depth 2 (0,51) 0.30

Depth 3 (1 ,02) 0.24

Depth 4 (1,53) 0,18

D@h”5 (2,04) 0,24

Depth 6 (2,55) 0.18

Depth 7 (3.06) 0.27

Depth 8 (3*57) 0.21

Depth 9 (4.08) O
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ISbtionl. Rosemay CreeknmrRosanmy Chruch

StreamWkifh(m) ~
‘s o.(x) 1.00 2.03 “3.m

m

Station3. Mill Creek@ Rd. E-2.

0.00

1.00

2a)

Station2. Tinker Cr. @?I@nnedy’sR3ndRd.

o.(x)
0.50
I.fm

StreamWklth (m)

o.(x) 2.00 4.(X) 6.W 8.00 10.00
I I I I I I I I

WI



. ....... .

10

Stati:4. Cmucl’lBranch@RcL 4.1 “

Stmtn Wdth (m)

~ 0.00 1.00
S o.(x)
0.4
(3 T-

1.00 J

Station5.Tm Bmnch@Rd. 2.

0.00

0.50

1.00

Strom WkMh(m)

0.00 la) 2.00

Station6. UpperThreeRunsCr. @ Rd. C I

O.(XI
0.s0
la)

StreamWidth (m)

O.co 4.03 8.(XI 12(X) 16.CO
I

1 i
I i

I I
I

. .



11

x. ;..WW.

Station7. FourMileCreek@ Rd. C.
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RosemarryCreekdownstream
~ Williston VWVIP. 17 December 1994
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TABLE 2. ABBREVIATIONS AND EXPLANATION OF TERMS USED IN THE
MACROINVERTEBIUTE DATA AND SUMMARY STATISTICS

. .

I. CODES OF MAJOR TAXA
1) ANO -
2) ANH-
3) AHc -
4)AM-
5) DC -
6) EP -
7)OD-
8) PL -
9) co -

10) ME -
11) TR -
12) DO -
13) DTA -

14) DOR -

15) DCC -

16) DPC -

17) DTY -

18) DD -

19) HA -
20) LEP -
21) MB -
22) MG -
23) IS -

Annelida, Oligochaeta
Annelidae, Hirudinea
Atari, Hydracarina
Amphipoda
Decapoda
Hexapoda, Ephemeroptera
Hexapoda, Odonata
Hexapoda, Plecoptera
Hexapoda, Coleoptera
Hexapoda, Megaloptera
Hexapoda, Trichoptem
Hexapoda, Diptera, Other
Hexapoda, Diptera, Chironomidae,
Tanypodinae
Hexapoda, Diptera, Chironomidae,
Orthoeladiinae
Hexapoda, Diptera, Chironomidae,
Chironomini
Hexapoda, Diptera,”’Chironornidae,
Pseudochironornini
Hexapoda, Diptera, Chironomidae,
Tanytarstil -e=,.

Hexapoda, Diptera, Chironomidae
Diamesinae
Hexqoda, Heteroptera
Hexapoda, Lepidoptera
Mollusca, Bivalvia
Mollusca, Gastropoda
Isopoda

II. FUNCTIONAL FEEDING GROUP CODES

1) CG - Collector/Gatherer
2)c - Collector/Filterer
3) P- Predator
4) SC - Scrapper
5) SH - Shredder
6) H- Herbivor
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III. STATISTICAL SUMMARY ABBRBVIA!170NS

1) Bio. Index - North Carolina Biotic Index=

Whercx

2) Mean Tax/Samp
3) Total Orgs.
4) Tot. Tax
5) Tot. Mean#
6) FG
7) Rel. Abd.

TV,=Tolerance Values

ET’V, Ni .

-TOTAL N

Ni~Number of Individuals of a Taxon
N=Total Number of Individuals in the

Sample .

-Mean number of taxa per sampler
-Total number of organisms for the station
-Total number of ‘ma for the station
-Total mean number of organisms per m2
-Functional group
-Relative abundaw=

8) Community loss Index = d-a/e
9) Jaccard Coefficient of similarity = a/a+b-l:c

wherd a=number taxa present in sample A and B
b =number taxa present only in sample B
c=number taxa present only in rwrnple A
d=number taxa present in ‘iarnple A
e=number present in sample B

,-=,.

.“ I
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Station 1. Rosemary Creek at Rosemary Chruch.- 20 September
19

1994 .

,. ......

I_axa Lisv I
-lydracarina
4mphipoda

Yigochaeta
. .

-lydra spp.

4ncyronyx variegates

3ubiraphia bivattata

:ctopria nervosa
Macronychus glabratus

5tenelmis humerosa

Cambaridae

?alaernonetes paludosus

Chironomus SPP.

Dicrotendipes SPP.

Microtendipes rydalensis

Microtendipes SPP.

Nilothauma babiyi

Phaenopsectra flavipes

Polypedilum fallax

Poiypedilum SPP.

Steiechomyia perpulchra
Tribelos jucundum

Ceratopogonidae
Hemerodromia SPP.

Corynoneura spp.

Nanocladius SPP.

Parakiefferiella sp.1

Parametriocnemus sp. %.. ..
Rheocricotopus SPP.

Thienemanniella spp.

Ablabesmyia SPP.

Conchapelopia SPP.

Larsia spp. I

Paramerina sp.

Pentaneura inconspicua

Rheotanytarsus spp.

Stempellinella spp.

Tanytarsus spp.

Baetis spp.

Caenis spp.

Hexagenia SPP.

Neoephemera youngi

Paraieptophlebia SPP.

Stenonema spp.

Tricorythodes SPP.

Ferrissia sp. .

Nematoda

Gomphus spp.

ILibellula spp. I
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Station 1. Rosemary Creek at Rosemary Chruch. 20 September 1994

Neurocordulia SPP. I

IPolycentropus spp. I
Rhyacophila spp.

Turbellaria

,

20
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StatIon 1, Rosomary Creek at Rosomary Chruch. 20 September 1994

Seq Taxon TAXC NCBI FG (for Bl) Sampler Da A B c

1 Tanytarsus spp.

D E Ral Abd

DTY 6.7 CG 9279,5 248 95 61

2 Stenonema spp,

108 872 63.4749

EP 3,4 Sc 979,2

3 Oligochaeta

48 69 ‘ 83 67

ANO 8.2 CG
21 11,11969

1278.2 70 14 13 11 48 8,023168
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Station 2. Tinker Creek at Kennedy’s Pond Road. 20 September 1994.

!

‘1.\
J
1

I

Table size: 104 Total ergs: 1604 Tot Tax: 55 tot. mean # 1792.179
Number Samps: 5 SCICF: 0.31622517 Bio Index: “5.758791
Mean TAX/Samp 29.6

EPT: 16

Statistical Summary: Taxon
TAXC FG #Taxa Total # Mean/Samp mean #/m”2 Rel Abd, FG Ret, Abd
AHC 1 3 .6 3,352 .187
AM o 0
ANH

.
1 1 .2 1.1173 .0623

ANO 1 15 3, 16,7598 .9352
co 3 16 3,2 17.8771 .9975
DC 1 1 .2 1,1173 .0623
DCC 8 192 38,4 214.5251 11.9701
DD o 0
DO

. . ,,
3 8 1.6 8,9385 ,4988

DOR 7 76 15,2 84,9162 4.7382
DTA 3 32 6,4 35.7542 1*995
DTY 3 831 166.2 928,4916 51.808
EP i:) 9 320 64. 357$5419 19,9501
MB ~~ 1 1 *2 1.1173 ,0623
ME 1 1 *2 1.1173 ,0623
MG 2 3 ,6 3,352 ,187
NA ‘1 1 .2 1.1173 ,0623
OD 2 5 1. 5.5866 ,3117
PL o 0
TR

o .
7 48 9,6 53,6313 2.9925

TU 1 50 10, 55,8659 3,1172
P 12 99 19,8 110.6145 6.17207
CG 27 693 138.6 774,3017 .43,20449
Sc 6 191 38,2 213.4078 11,90773
H 2 4 .8 4,4693 0,249377
SH 2 13 2,6 ‘14,5251 “ 0.810474
CF 6 604 120.8 674.860335 37.65586

\,
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Station 2. Tinker Creek at Kennedy’s pond Road. 20~”eptember 1994”.
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lTaxa List: I
Hydracarina
Hirudinea
Oligochaetal

Ancyronyx variegates
Ectopria nervosa

Macronychus glabratus

Palaemonetes paludosus

Dicrotendipes SPP.
Microtendipes rydalensis

Microtendipes SPP.

Nilothauma babiyi

Polypedilum fallax -i
Polypedilum SPP.

Tribelos jucundum I
Zavreliella spp.

Ceratopogonidae

Hemerodromia SPP.

Simulium spp.

Corynoneura spp.
Cricotopus/Ortho SPP.
‘Nanocladius SPP.

Parametriocnemus sp.

Rheocricotopus SPP.

Synorthocladius semivirens
Thienemanniella SPP.

Ablabesmyia SPP.

Conchapelopia SPP.

Pentaneura inconspicua
;,=,..

Rheotanytarsus SPP.

Stempellina spp.

Tanytarsus SPP.

Acentrella ampla

Acerpenna SPP.
Baetis spp.

Caenis spp.
Neoephemera youngi

Paraleptophiebia SPP.

Stenacron spp.

Stenonema spp.

Tricorythodes SPP.

Sphaerium SPP.
Nigronia serricornis

Ferrissia sp.

Planorbidae

Nemetiea

Argia spp.

Enallagma spp.

Cheumatopsyche spp.
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Station 2. Tinker Creek at K&i%edy’s Pond Road. 20 September 1994. -

Lype diversa

Nectopsyche SPP.

Neureclipsis SPP.

Oecetis spp.

Oxyethira spp.

Polycentropus spp.

Turbellaria

.-
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. Station 3. Mill Creek at Road E-2. 20 September 1994.

Table size: 105 Total ergs: 1547 Tot Tax: 56 tot. mean # 1728.492
Number Samps: 5 SC/CF: 0,52777778 8io Index: 6,485197
Mean TAX/Samp 26,2

EPT: 18t I
Statistical Summary: “ t Taxon
TAXC FG #Taxa Total # Mean/Samp mean #/m -2 Ret Abd. FG Ret, Abd
AHC “ . 1 1 .2 1,1173 .0646
AM o 0
ANO “

.
1 60 12. 67.0391 3.8785

co 2 8 1.6 8,9385 .5171
DC 1 1 .2 1,1173 .0646
DCC 10 368 73.6 411.1732 23,788
DD o 0
DO

, .
3 3 .6 3.352 ,1939

DOR 7 112 22.4 125,1397 7.2398
DTA 5 75 15. 83.7989 4.8481
DTY 3 725 145, 810.0559 46,8649
EP 8 154 30,8 172.067 9.9548
HY ii] 1 ‘1 .2 1.1173 .0646
ME “.2 2 .4 2.2346 ,1293
MG o 0
MP “

. . 6
0 0

OD
6 .

“1 2 .4 2.2346 ,1293
PL o 0
TR

, ,
10 34 6,8 37,9888 2.1978

TU 1 1 ? 1,1173 ,0646
P. 13 84 16.8 93.8547 5.429864
CG 29 1215 243. 1357.5419 78.53911
s c 2 76 15.2 84.9162 4,912734
H 4 7 1,4 7,8212 0,452489
s H 2 21 4,2 23.4637 1,357466
c F 6 144 28.8 160.893855 __ “ 9.308339



.-———..—. . .. . .

Station 3. Mill Creek at Road E-2. 20 September
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1994.

Taxa List: I
Hydracarina
Oligochaetal
Ancyronyx variegates

Macronychus glabratus

Cambaridael

Dicrotendipes spp.

Microtendipes rydalensis

Microtendipes SPP.

Nilothauma babiyi

Pagastiella spp.

Paralauterborniella SPP.

Phaenopsectra f[avipes

Polypedilum fallax

Polypedilum SPP.

Tribelos jucundum

Cecidomyiidae

Ceratopogonidae

Hemerodromia spp.

Corynoneura spp.

Cricotopus/Ortho SPP. *
Nanocladius SPP.

Parakiefferiella sp.1

Parametriocnemus sp.

Rheocricotopus SPP.

Thienemanniella SPP.

Ablabesmyia SPP.

Conchapelopia spp.

Labrundinia spp.
.,-

Pentaneura inconspicua

Tanypus spp.

Rheotanytarsus SPP.

Stenpeilinella spp.

Tanytarsus spp.

Baetis spp.

Caenis spp.
Eurylophella spp.

lHexagenia spp.

Neoephemera youngi

Paraleptophlebia spp.
.

Stenonema spp.

Tricorythodes spp.

Hydra spp. I

Nigronia serricornis

Sialis spp.

Argia SP. I “ -

Brachycentrus numerosus

Cheumatopsyche SPP.

.
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Station 3. Mill Creek at Road E-2. 20 September-l 994.

Lype diversa I
Nectopsyche SPP.

Neureclipsis SPP.

Nyctiophylax spp.
. .

Oecetis Sppo

Oxyethira spp.

Polycentropus spp.

Turbellaria I

,
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9s F4u.top,”clw .mwidt. 7s 4.2 SIi 0

0
I o
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36 I
STaw14. a&wMdlat F4?d4. 202EW-1QS4 /“

96 Numnvcln SW. m 4.1 SN 0 I 0
07 NOuautis *PP. m 4.4 CF 0 0
08 N*W x zpo. 7R O.Q CF o 0
*Q ode *PP. 7R 6.7 P 0 0

$00 Pdyc4nmPw *. RI 3.s 1% 0 0
101 Tu+mllmle N 7.s P 20 2 “ 2 1.703722

. .

... ...m..-*



Station 4. Crouch Branch at Road 4. 20 September 1994

Table size: 101 Total ergs: 223 Tot Tax: 25 tot, mean # 249.162
Number Samps: 5 SCICF: 2 Bio Index: ‘8.206726

Mean TAX/Samp 11.8

EPT: 3

Statistical Summary: Taxon

TAXC FG #Taxa Total # Mean/Samp mean #/m”2 Rel Abd. FG Rel. Abd

AHC o 0 .

AM

.
. 0 0 .

ANO 1 40 8. 44,6927 17,9372

co o 0

DC
.

1 1 .2 1,1173 .4484
DCC 7 125 25. 139,6648 56.0538

DD o .0 . .

DO 2 2 ,4 2.2346 ,8969

DOR 1 1 .2 1,1173 .4484

DTA 2 22 4.4 24,581 9,8655

,DTY 2 10 2. 11.1732 4.4843
EP 3 5 1. 5.5866 2.2422

MB * y o 0 .

ME
*

o 0 .

MG

.
2 3 .6 3,352 1,3453

NE 1 2 .4 2,2346 .8969
OD 2 8 1,6 8,9385 3,5874
PL o 0 .
TR o 0 .

TU
.

1 4 .8 4,4693 1,7937
P 7 37 7.4 41,3408 16.59193
CG 11 175 35. 195,5307 78.47534
Sc 3 6 1.2 . 6.7039 2,690583
H 2 2 .4 . 2,2346 0.896861
SH o 0 . 0
CF

.
2 3 0.6 3.35195531 “ 1,345291

I
i

A

\

I
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S_&Nion4.CrouchBr anchat Road4. 20 September 1994

Taxa List

Oligochaeta

Cambaridae

Chironomus SPP.

Cryptochironomus spp.
Dicrotendipes sgp.

Goeldichironomus holoprasinus

Kiefferu!us dux

Microtendipes SPP.

Polypedilum SPP.

Ephydridae I

Simulium spp.

Rheocricotopus spp.

Ablabesmyia SPP.

Labrundinia SPP.

Rheotanytarsus SPP.

Tanytarsus SPP.

Eurylophella SPP.

Paraleptophlebia SPP.

Stenonema spp.

Ferrissia SP.

Planorbidae

Nemertea

Argia spp.

Calopteryx SPP.
;=,. ..

Turbellaria 1

.
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Station 4, Crouch Branch at Road 4. 20 September 1994

.

Seq Taxon TAXC INCBI IFG I(for Bl) lSampler DalA /B Ic ID IE
1 Kiefferulus dux Dcc 10ICG 6001 81
2 Oligochaeta

171 “ 71
ANO

131 15126.90583

3 Goeldlchlronomus holoprasinus DCC I 10ICG I 2601
.abrundlnla spp.
. . ...

4 L
5 Poiypeamim spp. Iucc I 6,91CG
6 ChlronomusSPP, IDCC 9,81CG 1 ,& .,-r

) I 8,21CG 3281 11 6 6 3 14 17,93722
1 3 5

IOTA
9 8 11.65919

I 61P 90 e 2--- 3 4 6.72-.
96,6 3 3 4 4 6.278(

397A 1 6 6 ~ Oarlr
3!6457

027

,

,

.,

.
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-6.7hu8thn08f Pod Z. 20=S-1=

40

% laxm TAXC Ncol Fo (fatEw IkllF&fcu A e c 0 E MAW

1 Hvdluullu AHc 6.7 P 0s.6 7 2 1 6 0.077100,

2 AmFh!ti . m 8 co 0 0
3 0a@c4UM. ANO e.z co 460.2 m 9 2 e 3 3.640200
4 .lncyt.mvxwadwmln co O.*ICO 34.6 21 1 t 1 0ms733

s m0Pd4 m- co I 4SISC o 0
e M..vctnn QI*- co 4.7 cc 66.4 . 4 1 1 4 2 0.781760
7 s;-. tlwl=lou co 6.4 co a.2 $ 4 2 1 0.621173
a slti. .0!% co 6.4 CG 37.0 I 7 0.4W!020
o Cuntndd. Oc 8.8 H 0 0

10 ClvmOcN,c.wrlu,*PII. Occ 73 P 1s3s s 4 1 s a 1388s70

11 Crfmrneodk.- *PP. Occ 8.1 CG 0 0
12 C4aetmdim ●PP. Occ 7.0 CG 0 0
13 Wcmwtdk.asWdd.rn Xc 6.2 CG 12.4 2 0.1302m
14 MIUmaldlpeslw. Occ 6.2 m 0.2 1 0.s65!47

16 NlmtUUnahtiti lxc 6.6 cc 11 1 “1 0.1302M

10 f?lOmOPna,. II.** Elcc 8.s CG 2s.61 1 2 0.$9644

17 Pc4w.sdamlI&x Occ e.? 2X 456.8 10 12 10 12 16 4.429907

la Pd”ourAanam Occ 8.0 m 693.4 20 2s Q o 16 6.m2800

Ialsadechmt+ PCtp.llcilt. Occ 4.6 Sn o 0
mlsm10d4,— ●P. Occ 8.4 w 0 0

21Iwbelm kJandml Occ e.e cc 0

22 P.ntllnoaIOmnwU

0
00 7.4 co o

23 AthedzIrntlu

o
m 2.1 P o 0

24 Ce,.t.awomidse 00 0.6 P 131 2 0.130203

2s Hellwd,cll+. SW. 00 8.1 CG 153.91 s 4 1 9 1.227705

28 Hexatmlaso!% 00 4.7 P 4.7 1 0.005147

27 Sln81wn*PP. 00 4.4 CF 17.6 1 1

29 BtlNstIotilIms

2 0.280508
EF3R 6.2 534 I 0 0

20 cOlllnbleUt.*PP. DOR 6.2 m 1e.e 1 I 1 0.1G544

30 Cdti Owlmlho SW. 00R 8.8 cc 17.6 1 I 0.130293

31 Et4deNedc6mam. 00R 6.7 cc 0 0

32 L09ead& VP. (XJR 2.2 CG 0 0
33 NmcUls&U800. 00R 7.2 CG 0 0

34 P.t&2eN*d4bsol 00R 5.9 cc 0 0

35 P*lmmVlOUlenw*8P. 00.4 3.7 CG 181.3 $7 71 10 e 7 3.192102
30 161-oraa *W. W3R 73 cc 1116.* % Jo 22 21 24 0.067427

37 SW.X tl.adada.-sdn4 . . CX3R 4.7 CG 0 0

3a 7-r.knUIUmkesSw. 00R 6 cc 3P0 24 14 13 5 0 4.224520
. . 39 Tvete!+.*PD. 00R 4 cc 0 0

40 X*afN* pu 00R 6.6 Sn I 0 0
41 rw~ s. OTA 0.4 r 6.4 1 0.0.35147
42 -f.dopl. SW. OIA 8.71P I 401.1 11 17 13 e 6 3.462700

63 lAbnm6WaSPP. OIA elP 0 0
44 bd. *. 10TA 83 P 1ts.e 1 1 0.130203
451WJMC.WPMSDO. DTA 4 P o I I o
4.slP*tmednaVI. OIA 2.B P 0 0

471PN11-la hlcc81sc&lJ. OTA 4.6 P I 0 I o
4e Rodod’- *p. OTA 03 e

~ 0

49 P.4.tmyUnul *VP. ON 7.7{CC 7.7 1 0.08S147

50 FaeetmvIm VP. 07Y 6.4ICF 24m.2 157 72 30 51 78 25.27.307.
51 Stelnpesh& se+. 07Y Sa a 88.C 2 4 s 2
62 Tmwarwnam

o.e4moo
ON .%7co 3180.2 WI 10Q 110 08 65 31.00077

2s A.seIpum.— EP 3.7 co o 0

541*1* *PP. EP 6.4 cc% b .. 10.8 . ‘1 1 0.1s0292
ssl~ *PP. EP 7.0 CG 0[
5’81cd!&etii *PP.

o

EP S3 cc I 0) o

571Euly20##s *. EP 3 cc 0{ o

SEIHemMmiasup. EP 1 2.8 cc I o 0
69Ilunyti.. Iup. EP 3.8 SF o I o

801Neee@meIavw@ EP 2.1 co 0 0

81 Ps14ern.fANN4*PP. EP 1.2 cc o I o

821SZ— SW. EP 3.4 cc 10.2 1 1 1 0.19544

83 rdcOl@wd- sop. EP 5.4 co 5.4 1 0.085147

84 Scbedwll s. M8 7.7 CF I o 0

65 Cc.qd** GalnU. ME I 5.6 P 0 0
08 P&.g,mla.,- ME 6.5 P o 0

07151#lislPP. ME 7.5 P o 0

8S[%+s=Is SO. P.40 8.9 cc. 8.S

6olNelnen.a

1
NA

0.085147
P 0 1 1

70IA@ lPD. on
0.1302m

13.7P 8.7 1 0.005147

71{Ooveh +.w8a 00 63 P 0 0

72 Cakw.teqzIn4uA.t. 00 83 P 83 1
n EIWI!~ *PP. 00

0.08S147
9 P 0 0

?4 NeutoomduG,sm. 00 S.8 P 0 0

7s Plogawmls*PP. 00 8.7 r 0 0

70 AUal.ti .t.lell%=A R 2.2 P 0 0

77 Auc.lcuti S*P. PI 1.4 P s.e 1 2 1 0.200580
7a #!&* *PP. PL 2.esn z.e I 1
791P.t4mtbu km,cnd. R

0.00S147
2P 0 0

SO Paqeatti *pp. PI 2P o 0

et Pe&=t. *. Pt 4.SP 0 0

82 P.ar6u6.ephyl. p!. OP 0 I
m Pela.wu**W.

o
PL 0P 0 0

84 R.c.utcvs .JOnu. P!. 1.8St4 0 0

85 TM+OPWYX,p. PI. 63 SEi 0 0

es 8tti~I.s M.IW 7R 1.8 CF 0 0

87 Ctl-eflv & SW. 78 8.6 CF 0 0

88 C31ilNlra*PP. rR 2.8 CF o . . I t 0

60 rmecttcm.dm. 7s 2.2 CF o 0

SWH“a,.ps+ spp. rn 4 CF o I 0

01 n“d,oplil. VP. TR 6.2 H Q o

92 Lvpe&“uaa TR 4.3 cc 4.3 1

93 MJclumn sm. lR
0.00sI47

0.8 SH o 0

94iNeetoFydIe ●xquidta m 4.2 w o 0

9S1Nemrwch* SW. n! 4.1 SN I o 0.



.,..
,,

ms4pwl-&l 1-

06 NuIu4@4s ,PV. {m I 4.4 c% o I 0
07 NycIk#ltia SW. ITR 0.0 CF 0 0
0.3 - Spp. ITn I 6.s P 0 I 0
G9 FwwaMtqw *W. Ill! 3.s CF 0 0

. .

.4./,, .)...*.,,!

,y-,. .
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station 6. Time Branch naar Road 2. 20 Saptombar 1994

seq Taxon TAXC NCBI FG [for BU Sompler Da A B c

1 Tanytarsus app.

D E Rat Abd

DTY 6.7 CG 3189,2 94 109 110 98 65 31,00977,

2 Rheotmytarsu6 app. DTY 6,4 CF 2483.2 157 72 30 51 78 25.27087

3 Rheocricotopus 6PP. DOR 7.3 CG 1116.9 50 36 22 21 24 9.967427

4 Polypadilum spp. DCC 8,9 CG 693.4 28 25 9 8 16 5.602806
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Station 5. Tires Branch near Road2. 20 September 1994

Table size: 99 Total ergs: 1535 Tot Tax: 39 tot, mean # 1715.084

Number Samps: 5 SCICF: 0.0127551 Bio Index: .6.634332

Mean TAX/Samp 22.4

EPT: 6

Statistical Summary: Taxon

TAXC FG #Taxa Total # MeanlSamp mean #/m’2 Rel Abd. FG ReL Abd

AHC 1 15 3. 16.7598 .9772

AM o 0 . .

ANO 1 56 11.2 62.5698 3.6482

co 4 32 6.4 35.7542 2.0847

DC o 0 . .

DCC

.
7 183 36,6 204,4693 11.9218

DD o 0 . ,

DO 4 ‘ 26 5.2 29.0503 1.6938

DOR 5 272 54.4 303.9106 17.7199

DTA 3 56 11.2 62.5698 3.6482

DTY 4 878 175.6 981.0056 57,1987

EP 3 6 1.2 6.7039 .3909

MB .0:,;! o . . .

ME o 0 . .

MG 1 1 .2 1.1173 .0651

NA 1 2 .4 2.2346 .1303

OD ., 2 2 *4 2,2346 .1303

PL 2 5 1. 5.5866 ,3257

TR 1 1 *2 1.1173 .0651

P 11 103 20,6 115.0838 6.710098
CG 21 966 193.2 1079.3296 ~~ 62.9316
Sc 3 5 1. 5.5866 0.325733

H o 0 0
SH 2 69 13.8 77.095 4.495114
CF . 2 - 392 78.4 ‘ 437,988827 25.53746

,.,
,,, .
. .

.

E
. .

A



Station 5. Tires Branch near Road 2. 20.September 1994

Taxa Listi I I
Hydracarina

Oligochaetal

Ancyronyx variegates , .

Macronychus glabratus

Stemelmis humerosa

Stenelmis spp.
Cryptochironomus spp.

Microtendipes rydalensis

Microtendipes spp.
Nilothauma babiyi

Phaenopsectra flavipes

Pohmedilum fallax

Polypedilum spp.

Ceratopogonidae
Hemerodromia spp.

Hexatoma SOD.

Simulium spp.

Corynoneura spp.
Cricotopus/Otiho spp.

IParametriocnemus so. I

Rheocricotopus spp.

Thienemanniella spp.

Ablabesmvia SDD.

:. .......

Conchapelopia spp.
Larsia spp. I

Paratan~arsus spp.

Rheotanytarsus spp.

Stem~ellinella sDD.
,e-j. ..

~Tanytarsus spp. . I
Baetis spp. I

Stenonema spp.

Tricorythodes spp.

Ferrissia SD.

- Nemertea

Argia s.pp”$

Calopteryx maculata

Acroneuria spp.

Aiiocacmia scm.

44
/
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4.5
Sudane. Up$mrlw.kcwdk.tfbad c. 2osepmmb@r1!3<

% Taxon lAXC NCSI i% I(fa al SUlw& 0. A 0 c
1 HydfaCM--

0
AHC 5.7 P

Rd AM
o

2 Amphipode
o

AMG 8 CG o
3 oG6.xhMla

o
ANO 8.2 CG 8.2

4 Arwwuwx VMi06*IW
1 0.182482

co 6.9 CG o
5 EctOlniIImrvwa co

o
4.3 cc o I

6 MK$onwhuc Qbkf*bJ* co

o
4.7 CG 9.4 . .

7 Swneknii Iwmwc.ca
2 0.364964

co 5.4 CG 21.6 21
e StonefmiiSW.

2 0.729927
‘ co 5.4 co o

9 Cambmidt.a
o

Oc 8.8 H o
10 tiYDWflk— W@.

o
Dcc 7.3 P o

11 L%pto[endb.%lPP.

o

Dcc 6.1 CG o

12 OkXotmldii 8P%
o

Occ 7.9 CG o

13 M“aotandii
o

wddmcii Occ 6.2 CG o

14 Mkmtmdii ●PP.
o

Occ 6.2 CG o

15 Wfothmma bah+i
o

Occ 5.5 CG 5.5 1 0.ltf2482

16 Pfu81mpc4cWaflav”w Occ e.s CG o

17 POtwed

o
tim faEax Occ 6.7 SH 26.8 1 2 1 0.729927

18 POfypOdWm *PP. Occ 6.9 co 1152.3 75 34 19 39 30.47445

19 Stdecfmllvia P&m &a Dcc 4.s SH o

m Stemch?.mornucco.

o
Occ 6.4 244 0

21 Tr”&b4*mlum
o

Occ 6.6 CG o
22 f’ouhastiaIonomatu

o
00 7.4 CG o I

23 Athmii bmha
o

00 2.1 P 4.2 2 0.364964
24 c4fat0P0a0nidm 00 6.5 P 13 2 0.3W9W
25 HemcmdromiaCPP. 00 0.1 CG 8.1 1 I 0.182462

26 Sknutim ●PP. 00 4.4 G Z-iz 61 2[ 17 14.59854

27 Wda Ilavkm OOR 5.2 SH o 0

28 C4Vw00w. Sw. 00R 6.2 co 0s.2 8 1 1 1 2.0072s4

29 LXmtopucfol!ha SW. DOR 8.8 m 52.8 5 1 1.094s91

30 EukWfaiOEa*PP. 00R 5.7 CG o I
31 Loti

o
S&i Spp. OoR 2.2 co o I o

32 Nanoebdiis sm. 00R 7.2 co o

33 PMakiiffmbna*P.1
o

00s 5.9 CG o

34 Prnam*u”bmemu CP.

o
OoR 3.7 CG o

35 Rhec@i[ows SW.

o
00R 7.3 CG 313.9 22 9 1 11 7.S46715

36 Synathocwkuc Wnlik+em 00R 4.7 co 16.6 4 0.729927

37 rh&enlaNliOfb Spp. OoR 6 CG 360 45 2 4 9 10.94s91
3B TwteniaSpo. OoR 4 CG e 1 1 0.364904
39 XybpuaP= 00R 6.6 SH o
40 At4abmmyi#SPP.

o

IOTA 6.4 P o
41 CendwwbpiaSW.

o
IOTA 8.7 P 69.6 2 1 4 1 1.459654

42 Labuti”tia SW. IOTA 6 P o 0
43 Nibllwlym Cpp. jOIA I 4 P 16 2 2 0.72S927
44 Paramt4ti CP. OIA - 2.s P o
45 Pentaneumk.nwJwa

o
OTA 4.6 P 4.6 1 0.162462

46 mmf.sdiw Sp. OIA 9.3 P o
47 Rhm!anqwtus *OP.

o
orY 6.4 IX 147.2 16 1 Y 5 4.19768

48 Tatlytnam Cpp. OTY 6.7 co 154.1 15 2 2 4 4.1970s

49 Acawuma PW mm E? 3.7 co o
50 6MY1R8PP.

o
EP 5.4 co 32.4 3 1

51 c88flicCOp.
2 1.094ss1 .

EP 7.6 CG ~.=,. .. 0

52 CaUibz.atkSPP.

o

EP 9.3 CG o I
53 EuybP4wllaCPP.

o
IEP 3 CG 16 3 2 1 1.694691

54 HOptq.mfiaSPP. EP 2.6 cc 6.4 1 2
55 Iao’t ChiaVP.

0.547445
EP 3.8 # o 0

56 N.3wphmnaraycurwi EP 2.1 CG 10.5 3 1
57 Pcdlvl[ophbb

1 0.912409
ia spp. EP 1.2 CG o 0

5B Stemnnma*PP. EP 3.4 Sc 102 91 51 7
59 Tr&YwttwdecSpp. EP

9 5.474453
5.4 CG 5.4 1 0.182482

60 2Phe.uiumspp. MB 7.7 CF o 0
61 &wdakis c.xruti ME 5.6 P 16.8 1 1 1 0.54744s
62 Naftia wr.kornk ME 5.5 P o 0
63 Sii sop. ME 7.5 P o
04 Fwksia SP.

o
MG 6.9 Sc o

65 Namab3da
o

NE CG o 1 0. IS24E12
66 EiOye$iaV&a 00 6.3 P o 0
67 Edlagms SW. 00 9 P o 0

●
66 f4eU00Xduliasm. 00 5.6 P o 0
69 Prwwlp tic Cpp. 00 8.7 P o 0
70 Afxonwriaabnumk PL 2.2 P 30.8 e 6
71 Acfonmnia.PP.

2.5$4745
Pt 1.4 P o 0

72 AondmaSOP. PL o P o 0
73 AfbcaPniaSPP. PL 2.6 SH o I
74 Pmwantinaknm~oinata

o
PL 2 P 14 5 1 1 t27n72

75 Pafaoentinakensancic PL 2 P o
76 Pedotta●Pp.

o
PL 4.9 P o 0

77 f%dindlaaphwe PL o P o I
76 Pa fiml!.●W.

o
PL o P o

79 k’twnm.mvsdorcata
o

PL 1.9 SH 1.8 1 0.182482

80 Tm&PtuYx SD. PL 6.3 SH o 0

81 L%acfw.wnwcmmaf.xw IR 1.6 CF 3.6 2 0.364964

82 Cfwumatopc+chaspp. TR 6.6 CF o
83 CfimmfaCPP.

o
TR 2.8 CF 2.8 1 0.162462

64 Oiibw.ma modesla w 2.2 cl= o 0
65 Hv&oPwchESW. lR 4 CF 64 9 2 2
66 HvdJOPlib ●PP.

3 2.919708
TR 6.2H o 0

87 Lvoedwus. 18 4.3 Sc o I
eR Mwac.m. VIP.

o
IR I o. 65M 1.8 31 0.547445
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89 N9ct0Pw * exoukit. TR 4.21SH o 0
90 NectOPwetwWP. TR 4.1 S4i o
91 NmJrdimii 8PP.

o
TR 4.4 cl= o

92 Nvct”&
o

laxCpp. TR 0.9 CF o
93 &tic *pp.

o
ITR 5.5 P o 0

94 twwwltrorxu SW. !lR 3.5 CF o 0
. .

-. .J--Ak--

,
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Station 6. Upper Three Runs Creek at Road C. 20 September 1994

Table size: 94 Total ergs: 548 Tot Tax: 36 tot. mean # 765.3631

Number Samps: 4 SC/CF: 0,2704918 Bio Index: .5.705474

, iMean TAX/Samp 20.75

EPT: 13

Statistical Summary: Taxon

TAXC FG #Taxa Total # Mean/Samp . mean #/m”2 Rel Abd. FG Rel. Abd

AHC o 0 .

AMG o 0 . . .

ANO 1 1 .25 1,3966 .1825

co 2 6 1.5 8.3799 1,.0949 “

DC o 0 * .

DCC i 3 172 43, 240.2235 31.3869

DD o 0 . .

DO 4 I 85 21.25 118,7151 15.5109

DOR 6 126 31,5 175.9777 22.9927

DTA “ 3 13 3,25 18.1564 2.3723

DTY 2 46 11.5 64,2458 8.3942

EP 6 51 12.75 71.2291 9.3066

MB ;:, o 0 .

ME
, 1 3 .75 4,1899 ,5474

MG o 0 0 . ,

NE 1 1 ,25 1.3966 .1825

OD o 0 . ,

PL 3 22 5.5 30,7263 4.0146

TR 4 22 5.5 30.7263 4.0146

P 8 41 10.25 57,2626 7,481752
CG 18 344 86. 480.4469 62.77372
Sc 2 33 8.25 46.0894 6.021898

H o 0 . 0 0
SH 3 8 2* 11,1732 1,459854
CF 5 122 30,5 170.391061 22.26277

\.

..
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48
/“ Station 6. Upper Three Runs Creek at Road C. 20 September 1994

Taxa List I
Oligochaetal
Macronychus glabratus

Stemelmis humerosa

Nilothauma babiyi

Polypedilum fallax

Polypedilum spp.
Atherix Iantha

Ceratopogonidae
Hemerodromia spp.

Simulium spp.

Corynoneura SPP.

Cricotopus/O~ho SPP.

Rheocricotopus SPP. -,
Synorthocladius semivirens

Thienemanniella spp.
Tvetenia spp.

Conchapelopia SPP.
Nilotanypus spp.

Pentaneura inconspicua

Rheotanytarsus spp.
Tanytarsus spp.

Baetis spp. I

Eurylophella spp.

Heptagenia spp.

Neoephemera youngi

Stenonema spp.

Tricorythodes spp.

Corydalus cornutus :=.,.

Nematoda

Acroneuria abnormis

Paragentina immarginata

Pteronarcys dorsata

Brachycentrus numerosus

Chimarra SPP.

Hydropsyche spp.
Micrasema spp.



Station 6. Upper Three Runs Creek at Road C. 20 September 1994

Seq Taxon TAXC NCBI FG (for El) Sampler D A B
1 PolypedilumSPP.

c D Rel Abd
DCC 6.9 CG 1152.3 75 34 19 39 30.47445

2 Simulium spp. DO 4.4 CF 352 61 2 17 14.59854
3 Thianemanniella spp. DOR 6 CG 360 45 2 4 9 10.94891

4 Rheocricotopus spp. DOR 7.3 CG 313.9 22 9 1 11 7.84671~

5 Stanonama spp. EP 3.4 Sc 102 9 5 7 9 5.474453

.

,,

. .
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se-l T.xa-l TAXC NC61 FG (1.s4so Sm#u GaA 8
1 Iivdt.ul+u

c o E RdAb4
MC 6.7 P 11.4 1 t 0.114625

2 Am@llw m e CG 66 3 3 1 Oaomm
3 Obadlut. 4NCI S.2 cc lem.e 40 al w 29 10 12,9960.3
4 key ,C.lyr“OdeOatn co e.o co 66.2 4 1 1 1 1 0.4661

6 E.XOPI+4mm co 4.2 St 0 0

e Gylinu SPP. co 6.2 P 6.2 1 0.6S7013

7 Muxmdnm d ●bluln co 4.7 co 14.1 1 1 1 0.17102B

Cl Swndrrk -. co 6.4 cc 0 0

0 SIMAI14* SW. co 6.4 co 21.a 2 2 0.22605

10 Ctiw. E e.e H o 0

11 CMta—.unn 8P% xc 0.B cc 302.0 1 1 3 Ze *.787299
12 cm achh— *PP. Gcc 73 P 73 1 0.067613
13 clwl1010n61paVP. CCC 6.1 CG 0.1 1 o.66m13
14 GkIumarm ●VP. WC I 7.0 cc W.s 2 2 e 0.064161
16 —t— h.AO@&dlvn Occ 10 cc 20 1 1 0.114625
10 h4kJ0tdPe8 I-@dmd, Occ .2.2 CG o 0

17 1.9uOwN5w VP. Occ e.2 cc 0 0

le — tit++ CCC 6.s cc 14.s 3 o.171m8
1s P#QUtlex*SW. ccc 2.!3 CC S.2 2 0.114026

m ~ t. 6APn OCC 8.s CC o 0
21 lwvDauunl tdisx Occ 6.7 Sn 46.0 1 e 03W606

22 PC4wdlumWO. Occ 6.9 cc 762.1 30 30 21 $2 7 9.2U2.S7

22 szeIOchOlwhPew4cht. Occ 4.6 Sn o 0
24 Szawchltm 80. xc 6.4 Sn o 0
2s Tnbo!mtUXkOnU CCC 6.2 co 14a.e 0 2 8 6 lm3c301

2e Ttibdm“~ CCC 6.6 CG 39.6 6 0s42676
27 PaNd.XNt— x. 03? 42 CG 4.2 1 0.0s70s3
20 Pmthalb Imon’UU 00 7.4 cc o 0
29 titled. t=xlu 00 2.1 P 01 0
30 c8iti0Fe4d. 00 6.6 P 791 3 2 4 3 0.66416t

31 nemecadld *PP. 00 I 0.1 CG 01 0
32 — Sm. 00 4.4 c1= 4.4 1 0.657013
33 B& IIAl,al. oaf! 6.2 644 0
34 cO.VmNt. *PP.

o
00R 6.2 cc 1e.e i 9 1 o.t7tm0

36 Ctiofx.-l mnlw sm. WF! a.e cc t7.6 2 0.114026
36 EUkJO!l* SW. mu 6.7 cc 0 0
37 LOPecd* .m. 00R 2.2 cc o 0
38 Nmoddva SW. Oo11 1 7.2 CG 0s.4 e 1 2 1 0.664161
30 P.t&lfwlks. lC..I (7OR 5.9 cc 11.6 2 0.11462s
46 P--- w. D3R 3.7 CG 7.4 2 0.194626
41 ful-c- nw. Elm 73 cc o 0
42 stnOmOd&Al U6=&4t. &3R 4.7 CG 0 0
43 77d~* w+. mR 6 Ce 210 2 26 a 2 1.WS42Q
44 Tvetd. Sw. mR 4 CC o 0

4s Xti.vul w mR 6.6 w o 0
46 ti~ lw. OIA e.4 P 968.4 13 12 9 St 66 9.to06u4
47 CadU@& SW. OIA . 8.7 P 364.s 11 e 10 2 4 1.995420
4ebbludan .. *w. OTA 6 P
40 m ,pp.

34 2 4 3 0.6131t3
CNA 0.2 P 0.2 3 0.6smt3

56 NUmalwllJllop. OTA 4 P 1 0 0
61 P.mu+u Sp. DTA 2.8 P 2.11 t O.asmt 3
62 Peel-a hc.nl@caU OTA 4.6 P I 2s2 36 12 *O 1
52 Pladdall S*. OIA 9.2 P

2 3.1356a
93 1 o.osml 3

24 Cldm.11- aw. E13Y 3.7 CG - 3.7 . 1 o.asm~3
ss P21U.lm?mIsUs*P. ID7Y 6.4 C$ ““ 518.4 22 29 15 1 3 4.61E=2fe
56 SlUNains4 s. km 63 CC 53 1 0.0s7013
s7 TmvluxlmlW. low a.7 cc 4m.7 196 210 v74 n 36 36.54S04
s8AceIPmNww=eUl IEP 3.7 co o 0
s9 till SW. CP 5A cc 37.6 2 I t 4 0.20W88
so CM.+1*W. w 7.6 CC 4s.6 2 3 f 0342676
61 Cdlltii *PP. EP X7 CG 27.9 1 1
62 cum & *PO. EP 3 CG

2 o.t7tm 6
9 1

62 %X- *PP. EP 2.9ISC
2 0.171C0e

o
64 Isc.wchb‘pp.

o
CP 3.81CF 01 0

6s N**-. WU191 EP 2.1ICC 2.1I 1 0.057013
6e F’awl.vloweti sup. EP 1.2@G 1.21 1 0.6S7013
67 sTellmUIU*W. EP . 3A 92 10.2I 2 1 0.v7im e
e8 llkOqlrlOdcl *DO. . IEP “ S.4 CG 01 0
60 sPh&+lmlSW. MB 7.7 CF 01 6
70 COwld.s —“s ME 6.6 P 0 0
71 MQ,cni*88,- ME S.s P 0 I 0
72 SimsSW. ME 7.s P o 0
n F_ti_.~ W. MG 6.9 cc 6.0 1 0.657013
74 nme+%d. MC 0.s 2C 6.s
7s Ncnwnc’

1 0.0s7013
NA P

78 Allah,W.
0 10 12 80 7 fO 2.792616

00 0.7 P 66.9 1 1 s omvm 8
77 E!.qeti S’&U 00 6.3 P o 0
70 GUl!wnU lm. 00 9 P 9 1 0.6s70s3
79 Newoc.nti SW. 00 5.8 P o 0

66 P!ag.avhu. VW. 00 0.7 P o 0
et AuC.wU!l..lxlwm% R 2.2 P o 0
82 Au.nulli’ SPP. R 1.4 P o 0
mm ha slw. PI. o P o 0
64 -ml. *PD. PI_ 2.0 SH o 0
6s P.t.luuku km8mis R 2 P o 0
06 Pm- (In. ,pp. PI_ 2 P o 0
e7 Pd9st. m. n 4.9 P o 0
68 Pdknil. ●$hvse F1 0 P o 0
60 ?eti&a SW. P1 OP o 0
w Pt.on.c”, 4WSM. PL t.esn o 0
91 Slxllvcnlous -- ~R 1.e cl= o 0
92 mcunttqvche SW. Im a.6 CF o 0
93 -[I. VP. IlR 2.0 CF o 0
94 lWOC1*QUnticata i ;R 2.2 CG o
96 HV6torrwme,m.

o
1lR dcF o 0
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06 H“d,omh SW. m 8.2 H o I I
07 LWJO12WUU m 43 SC

0
21.6 31 2 0.286082

00 MIU— *PO. m O.e Sn 0
00 NUt0p8vd10.*QL4** m

0
4.2 244 0 I

too Nufqnvdm ‘pm m
0

4.1 2N 0 I
101 Nou,odpd, WO. m

0
4.4 CF 0

102 N@o@Iti*x SW. m
0

0.0 CF 0 I
1CC2oak *PO. TR

0
6.6 P 27.6 . , 1 3 1

104 Oxwfhha*pp. la 6.2 n
0.2820m

19.6 1 2 I
105 Pdv.mnl,epUi‘pp.

o.171me
m 3.6 CF 10.6 1 2 0.171028

10,YT“ltleaul. N 7.5 P 1177.s 33I 42 57 10I 14 13.92Q9139

.fi.......1.<., ,.,

. .
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Station 7. Four Mile Branch at Road C. 20 September 1994

Table size: 106 Total ergs: 1754 Tot Tax: 55 tot. mean # 1959,777

Number Samps: 5 SC/CF: 0,11764706 Bio Index: 6,060034

“Mean TAX/Samp 27,6

EPT: 11

Statistical Summary: Taxon

TAXC FG #Taxa Total # Mean/Samp mean #/m” 2 Rel Abd. FG Rel, Abd

AHC 1 2 ,4 2,2346 .114

AM 1 7 1.4 7.8212 ,3991

ANO 1 228 45.6 254.7486 12.9989

co 4 16 3.2 17.8771 ,9122 ,

DC o 0 . . .

DCC 11 198 39,6 221.2291 11.2885

DCP 1 1 .2 1.1173 .057

DD o ,0 . .

DO 2 13 2,6 14,5251 .7412

DOR 6 56 11.2 62,5698 3,1927

DTA ,7}!? 253 50,6 282.6816 14,4242

DTY 4 724 144.8 808.9385 41.2771

EP 7 24 4.8 26,8156 1.3683

MB “ o 0 . . .

ME ‘o o .

MG .: 2 2 ,4 2.2346 ,114

NA 1 49 9.8 54,7486 2,7936

f)n 2 8 1,6 8.9385 ,4561

la I

27.82212
au II(JI LaL, L lLYl, LutJ/ 66,19156

:: 4 10 2. 11,1732 0.570125
u 1 3 .6 2.357 0.171038

Ial-l I I I 1.+1 /ooLlll 0.399088

ICF ;1 8; I 17 I 94,972067 I 4.846066



. .

Station 7. Four Mile Branch at Road ‘C. 20 September 1994
53

Taxa Listi I
Hydracarina

Amphipoda
Oligochaeta .. . 4

Ancyronyx variegates

Gyrinus SPP.

Macronychus glabratus
Stenelmis sm.

Chironomus SPP.

Cryptochironomus SPP.

Cryptotendipes SPP.

Dicrotendipes SPP.

Goeldichironomus holoprasinus
Nilothauma babivi

Pagastiella spp.

Polypedilum fallax

Polypedilum SPP.

Tribelos fuscicorne

Tribelos jucundum

Pseudochironomus SPP.

Ceratopogonidae

~Simulium spp.
Corynoneura spp.

Cricotopus/Ortho SPP.
Nanocladius SPP.
Parakiefferiella sp. 1

Parametriocnemus sp.

Thienemanniella som

Ablabesmyia SPP.
.A,.

Conchapelopia SPP.

Labrundinia SPP.

Larsia SPP. I
Paramerina sm

. .

Pentaneura inconspicua

Procladius SP.

Cladotanytarsus SPP.

Rheotanytarsus SPP.
Stemoellinella s~o.

<.

Tanytarsus SPP.

Baetis spp.

Caenis spp.

Callibaetis SPP.
Eurylophella SPP.

,Neoephemera youngi

Paraleptophlebia SPP.

Stenonema spp. “

Ferrissia so.

lPlanorbidael I
lNemertea I I



Station 7. Four Mile Branch at Road C. 20 September 1994

Argia spp.
Enallagma SPP.
Lype diversa

Oecetis SPP.

Oxyethira spp.
Polycentropus spp.
Turbellaria

54
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% I.xc.l TAXC NCSI Fo {lotan 1~ EMA B c 10 E
1 Hvd,- ANc 6.7 P

Mu
01

2 An@lnod ● M e IX 01
0

.. 1
3 OGW.5UU. #No

0
0.2 cc 330.21 6 11

4
2 22 3386174

AJUV.r= vti.1. co e.e cc 27.6I 1 . 1 1 1 0S26407
6 E.XOPd.nwlvm co 4.2 cc 01
e Mwmvdnn &bt8t. co

0
4.7 co 01 .

7 slOllUw* hulnl. co
o

6.4 cc 21.01 2 2 0S2S407
e S7ald’+s SW. co 6.4 cc 01
0 canbaad. GSA

0
e.e H 01

10 CNtmmus SW. CCC
0

0.8 CG o.eI 1 0.062102
lllCrfm C&Am am. Occ 73 P 21.01 1 1 1 0.24mee
12 cm71mdwl *PP. Occ e.t co 01

13 0k4.twnpa sm. Occ
o

7.9 co 7.91 1
14 GOdachl,—

0.002102,
hole.pls.dlwl Occ 10 CG 10I 1 o.0e2te2

16 KhtfUldUldux CCC 10 (X ml 1 1
16 ?uCMclldpn w ddalds CCC 6.2 CG

0.164204
18.61 1 1 1 0.24~9S

17 h41u.nM.4rA.lsm. CCC e.2 co 01
18 Mw- tlat+l

o
CCC 5.5 m 01

%9P.swl.sw spp.
0

CCC 5.3 CG 6.2i 1 O.Q621O2
m MnnCpea la sn4Em ccc 8.s CG 110[ 2 1 7 4 1.140426
21 Pd”pd.sllmIda. CCC 6.7 en 20.1I 1 2
22 Pdwedaum*PP.

0.24.$296
Occ e.o CC 14S.91 3 14 1

23 Szd-+ I%twlchta
3 1.724130

MC 4.e en 01
24 S4-,.m *P.

0
[cc 12.4SIE 01

2% Tdbdm kKUUtUn
0

CCC 6.0 CG 01
2.3 POtthamisIOnqnnu

o
00 7.4 CG 01

27 Alh.dx Imllu
o

00 2.1 P 01
28 c.w090.2ti&

o
00 6.S P 6.6I 1 0,0e2f02

20 He_N#d#d* *W. 00 e.1 CG 01
30 ~ SW.

o
00 4.4 CF 01

31 W4u navitlall
o

OCR S.2 Sn 01
32 COlwm.m,. *PD.

0
00R e.2 CG 37.2[ 2 4 0A92611

33 c&Ow$.inS2ntm,m. OCR 8.8 CG 01
34 EIA.kllUks. spp.

o
WR 5.7 cc 01

3s Cos.eld- *W.
o

00R I 2.2 co 01
36 Nm.ac14.nW.

o
00R 7.2 CG 14.41 1 1

37 Pald3etfmi.na*P.1
0.1IX704

OCR 6.9 CG 01 I
38 P*,-nmlbal- V.

o
~R 3.7 CG 01

30 me0c6wtoF.n*PD.
0

OCR 73 CG 7.2I 1 I o.oe2t02.
40 SmcllItlcc14&m-W,au OCR 4.7 cc 01
41 EN-. ●IXJ.

o
008 e co 121 I 2

42 Tw& lop. OCR 4 CG
0.1a2w

01
43 X*CU* POl @3R 6.6 SH 01
44 ‘%u.~ sop. OTA 8.4 P 19e.41
4s C.&@opl .. sm. OIA 8,
4e bbnMdUll.* spp. QIA 61P I eel I
47 Ll?A#*pp. OTA 631P 24.
46 Naofm”b-in*m. OTA 41P I 1
40 Pm- *P.
20 PM1-,. -+
51 Plc.d& Sp. OIA 9.2 P 0 I
52 meamlwm SW.

o
Dw e.4 CF 632 31 6 3

63 %Uwdm41a VP.
1 I .oen23

IOTY 53 cc 1t 6.6 el 7 2
64 Tmyuram SW.

s
OEY

1.60624
6.7 co ?, sm I .e . 1291 94

55 A.zeTmU C.w—
166 160

EP
*6O 61.41216

56 w, sm.
3.7 CG 0 0

EP 6.4 CG o I
67 CamkW.

o
EP 7.6 cc o

S-9Ctib+elii *W.
0.

EP %2 CG o
50 Eu.+qh da *PP.

o
EP 3 co I 22s 16 te s

m Hcpuq
Q

b *PP. EP 2.e Sc
27 o.157ms

o
81Ibm* *PP.

o
EP 3.8 CF o

62iNc00#mnN---
0

EP 2.$ CC 0
C3IP.!depI.&4tE. ,m.

o
EP 1.2 m 42 s 33 1 7

04 SX— sop. EP 3.4 St
o 2.M2S63

42e.4 20 28 14 15
65 TdmwhO&slop. EP 6.4 CG

51 1034463
0

66 S#l-” SW:
0

M8 7.7 CF -0
67 Cwyddwco-us

0
ME 5.6 P o

68 Ni.aem..~
0

ME 6.5 P 0 0
69 Sdh sop. ME ?.s P 0
m Fetri=.. sp.

o
M6 6.0 6C 0

71 E3motSd~
o

MG 8.s cc 13
72 Nexnuma NA
n Ad. *VP.

2 0.164204
P N&E.uE1 2 3 2 I

00 6.7 P
3 0.9C012

74 E’uvcli.VinOu
113.1 2 3 2

00 m P
e t.067323

0
76 Cd.mlw nwalbU

o
00 63 P 0

70 Endtwrna,PO.
o

00 9 P 0
77 Newocmddh=OP.

0
00 5.8 P 0

m PIC.2anpr.in
0

. . 00 0.7 P 0
79 b-h .~s

0
K 2.2 P 0

m bameuti Sw.
0

Fl_ 1.4 P o
e! *urn* SW.

0
R 0 P o 0

.32bxoup.. spp. PI. z.e SH 0
m I%c.emt”m.k.-s’mtis

0
N 2 P o

04lPaqcnlti spp.
_O

PL
ma sop. R [ 4:e
-4. .._J...- . .

-,. “, , t !
6S Petfe

.
3 P 0

ea PNi&... . .. .. ..
0

,,.. .EP 0
67 P*dirles4*m.

0
PI. 0 P 0

0s Pwm.tcysdmsaf.
0

Pl 1.8 % o
es BtKh”unt.s nunrt-

0
lR 1.6 c: 0

9.3C1l-.al””che sop.
0

TR .3.0CF o
91 Chkl”,,asm.

0
m 2.6 CF 0 0

02 C+pbcwn., 2.2 CF 0 0
1 .

modest. I lR i
93IH”%W*. *PO. I rR 41CF I 01 I I
w Iu”dqdl. ,m. Im 0.21M 01 I I
OSIIW.C,ii.cl,” Im 4.3 cc I 4.31 I I

I I 0
,, m...
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/“ ~e. r9n&-uflacfbdc.
57

00 we— SW. TR 0.0 Sn 01 I
07 WC!Ofmwhopaw. m

0
4.2 w 01

00 NuMp SW-hasop. w
o

4.1 94 01 I
09 Nmfdfmls ,W. m

o
4.4 CF 26.4) 1 2 3 0.402611

laa NvctlI@I*K*. m 0.0 CF 01 1
lot Oumls*pp. n

0
6.7 P I 6.7I 1 0.082102

102 M“calwopu.‘pp. m 3.6 CF 0[ - . I
102 T“ltltuad. N

0
7.51P I 151 1 t 0.164204
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Station 8. Pen Branch at Road C. 20 September 1994

Table size: 103

NumberSamps: 5
Mean TAX/Samp 20,2

[- IEPT: 6

Statistical Summary:

TAXC IFG #Taxa

AHC c1

AM o

ANO 1

co 2

DCA o

DCC 10

DD o

DOR 4

DTA 6

DTY ::’ 3
I CD I I 3

ME I o

MG 1

OD 1

PL o

TR 3

TU 1
P 12

CG 19
Sc 3
H o. .

SH 1

CF 2

Total ergs: 1218 Tot Tax: 37 tot, mean # 1360.894

SC/CF: 6,78947368 Bio Index: 5,941626

Taxon

Total # Mean/Samp mean #/m” 2 Rel Abd, FG Rel. Abd

u .

41 8,2 45.8101 3,366;
8 1.6 8,9385 ,6568
o . .

501 10,1 55.86591 4,1051 I
nl I I
u ,

1 1 ,2 1,1173 .0821
11 2,2 12,2905 .9031
52 10.4 58.1006 4,2693

783 156.6 874,8603 64,2857
236 I 47,21 263.68721 19,3761

Al I I

WI .1 .1 .1 .1 1
2 .4 2.2346 ,1642

11 242 12.2905 ,9031
13 2,6 14.5251 1,0673

0 . .
8 1,6 8.9385 .6568
2 .4 2,2346 ,1642

83 16.6 92.7374 6.81445
984 196.8 1099.4413 80,78818
129 25.8 144.1341 10,59113

o 0

3 ,6 3.352
,

0.246305
19 3,8 21.2290503 1.559934

WI
co
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Station 8. Pen Branch at Road C.

Taxa List:
Oligochaeta

20 Septembef

Ancyronyx variegates

Stemelmis hunerosa . . ,

IChironomus spp.

Cryptochironomus spp.
Dicrotendipes spp.

Goeldichironomus holoprasinus

Kiefferulus dux

!Microtendi~es rvdalensis

Paratendipes spp.

Phaenopsectra flavipes

Polypedilum fallax

Po[ypedilum spp.

Ceratopogonidae

Corvnoneura sw

lNanocladius SDD.

Rheocricotopus spp.

Thienemanniella spp.
Ablabesmyia spp.

Concha~elooia SOD.

Labrundinia spp.

Larsia spp. I

Nilotanypus spp.

Pentaneura incons~icua

Rheotanytarsus spp.

Stempellinella spp.
Tanvtarsus son.

IEurvlo~hella sr.m.
IParaleptophlebia spp.

Stenonema spp.

Planorbidael

lNemertea I

. .

.>.-.

1994

59
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Station8. Pon Branch at Road C. 20 September 1994

Saq Taxon TAXC NC81 FG (for El) Sampler Da A B c D E Ral Abd
1 Tanytaraus spp. DTY 6.7 CG 6011,6 129 94 185
2 Stenonema spp.

160 180 61,41215
EP 3,4 Sc 428.4 20 26 14 15 51 10,34483

3 EurylophellaSPP. EP 3 CG 225 16 18 5 9 27 6.157635

,



StM& 9. MVUS %enchscRod 9. 20 S+(mnbu 1894
61

* Taxot’1 T&xc NCEU FG (1Uo!] sunPbr0. A B c
1 HvdrbcukM AHC

o
5.7 P s.?

E Rd AM

2 Amc.hipada
1

AM e co o
0.072046

3 orloOdUdla ANO !2.4 CG 268.8 13
0

4 AmVWUWXV#”W#lW

4
co

s 5
8.9 co 6.9

1 2.305476

5 EctomiaIwwoca
1

co
0.072046

4.3 Sc 4.3
6 MSCJOWCJWQOhbfaIIJC

1 0.072046
co 4.7 CG 58.4 -2

7 Stm.!.nii twmarom
4

co 5.4 CG
:.4 2 0.864553

10.8 2 0.144092
e Stamlmii Spp. co 5.4 CG o
9 Cunbddm Oc 8.8 H o

0

10 CVptochiamfntnCpp. Dcc 7.3 P o
0

11 Daote.mdii ●O+. Occ 8.1 CG o
0

12 Mbwtwlii I@ ●bnIii Occ 6.2 CG 93
0

13 Mkromrdii cpp.
1 6

Occ
2

6.2 CG 12.4
6 1.0E4)692

2
14 N&thauma b.biqi

0.1440s2
Occ 5.5 CG

15
5.5

~a flavilw Occ 8.5 CG
1 0.072046

0
16 Pa&POdibm fdbx Occ 6.7 Sn 33.5 1

0

17 POlyp.3d
1

ibm ●PP.
1 2 0.360231

Occ 6.9 CG 669.3 13
18 SMKhomyia ppu

43
Idva

16 s 18 6.968473
Dcc 4.6 SH 4.6

19 stOmchialOmUcSp.
1 0.072046

Occ 6.4 SH o
20 Tribabd*n&J”m Occ 6.6 CG o

0

21 Potlh.wiabwmmd 00 7.4 co o
0

22 Atkti I.mtha 00 2.1 P o
0

I
23 -at apqwlidm 00 6.5 P o

0

24 Hamom&ombSW. 00 6.1 CG o
0

I
25 HOxcmma#pp. 00 4.7 P

o
14.1 21

26 S&wtim *PP.

1

00 4.4 L%
0.216130

70.4 11
27 6fiis Ilavikorn

13
00R 5.2 SH

2 tlszne
o

28 cuwwwU. ‘pp. 00R
o

6.2 CG 5s.8 21
29 wit Ofnldoaha●pp.

4 3 0.648415
OOR 8.8 CG 114.41 21

36 Eukiiffarnb ‘pp.
2 4 ..1 4 0.93E5.99

00R 5.7 CG o
31 LoPoccbdiusrpp. 00s 2.2 CG 2.2 1

0

32 NallOdadii Spp.
0.072046

00R 7.2 CG o
33 Pae.kialfainnaQ3.1 00R 5.9 cG 35.4 1

0

34 P.xamawiacrmmw8P.
2 1 2 0.432277

00R 3.7 cG 103.6 3
35 Rtmoakot.acu‘pp.

4 14 1 6 2.017291
00R 7.3 cG 51.1

36 Sywthodd”s C8nlv,am
2 5 0.504323

oGf4 4.7 co o
37 Thimmmlmnio#asop. 00R 6C G 93

0
2

38 Tvattmia‘pp.
1 4 s 1.060692

00R 4C G I o
39 XV*. pa 00R

o
6.6 Sli o

40 Abk.tmunviaSpp. OTA 6.4 P
o

57.6 3
41 CO@w.pahpia●pp.

1
OTA 0.7 P

s 0.64s415
17.4 I

42 L.lwniii gpp. orA
1 1 0.144092

6 P 01 I
43 N, WwqpwCpp. OTA 4 P 01

0
I

44 PamIlleri14,p. OTA 2.8 P- 01
0

i
45 P*ntamUm“kOl-Kp-m. OTA 4.6 P

o
32.21 3

46 Rhm[,nyt~mmpp.
1 3

orY 6.4 CF
0.504323

1638.4I 3s
47 Stmnp.armb‘po.

36
0rY

73
5.3 CG

13 “85 16.4438
10.6I 1

48 Tul”ttwllc Cpg.
1 0.144092

0W 6.7 CG 204
~%.} ,Y:%-.,. 49 AMpmwlao

3008.31
wmw EP

13 al n
3.7 CG

70 32.X87
3.7

SOB-Ik cm.
1 0.072046

EP 5.4 CG
51 Caw& Cpp.

2s7 ~. 2
EP

301 9 .4 10 3.962538 .
7.6 CG I

52 Etxybpha
30.4 “- 1

maCpp.
1

EP 3 CG
2 0.286184

8
53 HaPmorn”a8Pp.

2 1
EP 2.8 Sc

0.216138
0 I

541 c0n@4. ‘pp. EP
o

3.6 CF I 64.6 2
55 t&OOplwtmaayouqi EP

s 1
2.1 CG

9 1.2247S4
75.6 7

56 Pt$alsptophbbh‘pp. EP
11 5 6

1.2 CG
7 2.59366

4.8 .1
57 st—. *pp. EP

2 1
3.4 cc

0.266104
489.6 25

*I tixwhodnc Cpp. EP
14 52 18

5.4 CG
35 10.37464

41s.8 21
58 (kydc.k comutuc

7
ME

22 15
5.6 P

12 5.54755
0

0J3NworJ. cu,”kxmk ME 5.5 P o
0

61 sink Cpp. ME 7.5 P o
0

I -.

62 FUfui Cp. MG
o

6.9 Sc 103.5 1
63 P18nc4b&0

1 6
MG

5
6.S Sc

2 1.0E0682,
6.5

04 NeMafl.a
1

NA P
0.072U46

o
65A fgiaspp. 00 8.7 P 8.7

0

66 80qui. vkwca 00 6.3 P
1 0.072046 ● .

o
67 Cabpt~ mawlata 00 8.3 P o

0
I

68 Endlcuma*PP. 00 9 P 9
0

69 ACmnwlh abnofmk
1

N 2.2 P 22
0.072046

I
70 Acxonwriaspp.

8
PL 1.4P 2.8

2 0.720461
1

71 AIlOcepniaSpo.
1

m 2.8 SH
0.144092

0
72 PMwonlina immmo”nata PL 2 P 6

0

73 P.#6e&Ta ‘pp. PL
2

2 P
1 0.21613s

o
74 Pe&c[a Spp. PL 4.9 P o

0

7s PLviinelfaaphw~ n o P o
0

76 POflilwlaSpcl. PL o P o
0

77 P[u- w dof.ata PL 1.8 324 0
0

76 TaaniolltayxSp. PL 6.3 SH o
0

79 & achvcmwwrume$ocw TR
o

1.8 Q= 1.8
00 Chwmabpwr.ha CPII.

1

T1-i 6.6 G 79.2
0.072Q46

2
el chimMra●pp.

s 2
lR ‘.{ 2.8 CF

3 0.664553,
0

620 QbcwOMMO&ssta IR 2.2 CF
o

2.2
83 HY.? fapqdlaCpp. TR 4 CF

1 0.072046
0

ffl HydfqllilaSpp. lR 6.2 H o
0

I
85 LVpadwuca TR

o
4.3 Sc o

80 M“mmma *op. lR
o

0.6 SH o I
87 NOctO(X” ChO axqukila lR

o
4.2 SH 8.4 1

ml Nm”nelip+kspn. In
1

4.4 CF
0.144092,

0 I o
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S* 9. Mayu’ eamh at Rod 9. 20 swtolnbu 12s4

89 &mOh*.x *pp. TR I 0.9 G o I
90 OOcetk<pp. TR 5.7 P 28.5 2

0

91 mlvwnmlnlc SOP. TR
3

I
0.3&3231

I 3.5 c1= o
92 Twbnflnfb m 7.s P o

0
0

. .. . . .
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Station 9. Meyers Branch at Road%-. 20 September 1994

Taxa List:

Hydracarina

Oligochaeta]

lAncvronvx varieaatus I

iEctofJria nervosa ‘1

Macronychus glabratus

Stemelmis humerosa

Microtendipes rydalensis

Microtendioes soD.

Nilothauma babiyi
Polypedilum fallax
Pohmediium sob.

Stelechomyia perpulchra
Hexatoma SPP.

Simulium spp.

Corvnoneura SDD.

ICricotoRus/Ortho SDD. I
Lopescladius spp.
Parakiefferiella sp.1

Parametriocnemus SD.
Rheocricotopus spp.

Thienemanniella spp.

Ablabesmyia spp.

ConchaDe!otIia SDD.

h -L-.%---:..

Pentaneura inconspicua

Rheotanytarsus spp.

Stempelfinella spp.

Tanytarsus spp.

Acerpenna pygmaeus

Baetis SDD. I

,-=,.

ICaenis SDD.I I
[Eurylophella spp. 1
lsonychia spp.

Neoephemera youngi

Parale&oDhlebia soD.

lStenonema SDD. I

Tricorythodes spp.

Ferrissia sp.

Planorbidae

Argia spp.

Enallaama SDD.

IAcroneuria abnormis I

Acroneuria spp.

Paragentina immarginata

Brachycentrus numerosus

Cheumatopsyche SPP. . .. ..
Didectrona modesta

Nectopsyche exquisita
Ckxtis snn.
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Station 10. Lower Three Runs Creek at Road 8. 20 September 1994

-....L.\.-

-.

S-3q Taxon TAXC NC(CI FG (for Bll sampler De’ A B c
1 Hydra-rim

D E Ral Abd
AHC 5.7 P o

2 Amphipoda
(

AM 8 CG o
3 Oligochaetn

(
ANO 8.2 CG 6371.4 241 258 127 54

4 Ancyron
97 39.98971

w variqatus co 8.9 CG o .

5 Eotopria nervosa
c

co 4.3 Sc o
6 Macron@ws glabratw

c
co 4.7 CG 4.7 1 0.051487

7 Stenelmis humerosa co 5.4 CG o

8 Stenelmis spp.
c

co 5.4 CG o

9 Cambari&e
c

DC 8.8 H o

10 CfyptOchirOnOmvs spp.
c

DCC 7.3 P o

11 oicrotendipm spp.
c

DCC
.

7.9 CG o

12 Goaldichirwmmus haloprasinus
c

DCC 10 CG 510 28 11 5 2 5 2.L12480i
13 Micmtendipesrydalensis DCC 8.2 CG o

14 Microtendipes spp.
c

DCC 8.2 CG 6.2 1 0.05146;
15 Nilothwrna babiyi Occ 5.5 CG o
16 Parachirormmus. spp.

c
Occ 9.2 CG 9.2 1 0.05146;

17 Phaenopsectra ffavipes DCC 8.6 CG o
18 Polyp.adilum fallax

c
Dcc 6.7 SH o “

19 Polypedilum spp.
c

Occ 6.9 CG 5050.8 190 147 124 123
20 StdechOmyia perpulchra

148 37.6737
DCC 4.6 SH o

21 Stenochironamws sp.
c

DCC 6.4 SH o
22 Ttibdos jucundum

a
DCC 6.6 CG o

23 Potthastia lon~mana
a

CID 7.4 CG o
24 Atfwix Iantha

a
DO 2.1 P o

25 Ceratopogonidae
a

DO 6.5 P o
26 Hemerodromia spp.

a
00 8.1 CG 24.3 1 1 1

27 Simufium spp.
0.1544

DO 4.4 CF 83.6 15 3 1 0.977869
28 Brilla flavifrons DOR 5.2 SH o
29 COrynOneura spp.

o
DOR 6.2 CG o

30 Criwtopuslortho Spp.
o

DOR 8.8 CG 17.6 1 1 0.102934
31 Eukiefferiella spp. 00R 5.7 CG o
32 Nanocfadius spp.

o
DOR 7.2 CG o 0

33 Orthodadius fignicola DOR 5.4 SH o 0
34 Paral&fferiella sp.1 DOR 5.9 CG o
35 Parametriocnemus sp.

o
00R 3.7 CG . 0 0

36 Rhaoc(icotapus Spp. DOR 7.3 CG 657 30 17 18 14
37 Synmlhocfadius semivirern

11 4.632012
DOR 4.7 CG o

38 ThiSllen-lam”ella Spp.
o

DOR 6 CG 306 191 11
39 Tvetenia spp.

4 6 11 2.624807
DOR I 4 CG o

40 Xy10pu5 par
o

IDOR 6.6 SH -= ,. 0 -
41 Able.besmyia spp.

o
IDTA 6.4 P 12.8 1

42 Com%apelopia spp.
1 0.102934

1DTA 8.7 P 1218 31 38 22 23
43 bbmndinia spp.

26 7.205353
DTA 6 P o

44 Ni[otanypus Spp.
o

OTA 4 P o
45 Pammerina SP.

I o
OTA 2.8 P o

46 Pentanwra inconspicua
o

DTA 4.6 P o I
47 Rhwtanytarsus spp.

o
DIY 6.4 CF o

48 Tanytarsus spp.
o

DTY 8.7 CG 67 4 4 2
49 Acorpenna pyg

0,514668
maws EP 3.7 CG o 0

50 Eaatis spp. EP 5.4 CG 16.2 2
51 Caenis spp.

1 0.1544
EP 7.6 CG o

52 Euryfc.phella spp.
o

EP 3 CG o
53 Heptagenia spp.

o
EP 2.8 Sc o 0

54 Neoephemera youngi EP 2.1 CG 2.1 1
55 Paraleptophlebia spp.

0.051467
EP 1.2 CG o

56 Stenon.amn spp.
o

EP 3.4 Sc 13.6 1 2
57 TricorythOdes spp.

1 0.205867
EP 5.4 CG o

58 Corydalws cornutus
o

ME 5.6 P 33.6 3 1
59 Nigronia serricornis

1 1 0.308801
ME 5.5 P o

60 sialis Spp.
o

ME 7.5 P o
61 Ferrissia sp.

o
MG 6.9 Sc o

62 Physella Spp.
o

MG 9.1 Sc 9.1 1
63 Nemertaa

0.051467
NA P o 1

64 Argia spp.
3 4 1 0.463201

00 8.7 P o
65 L30yeria vinosa

a
OD 6.3 P o

66 Caloptaryx maculata
o

00 8.3 P -. 8.3 1 0.051467
67 Enal!agma spp 00 9 P o
68 Acmneutia abnormis

a
PL 2.2 P o

69 Acronewia spp.
o

PL 1.4 P o
70 Allocapnia spp.

c
PL 2.8 SH o

71 Paranentina kansensis
c

PI 7 P n I .
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Statian 10. Lower Three Rum Creek at Raad 0. 20 September 1-994
67 /.

72 Paragentlm spp. PL 2 P o
73 Partesta Spp. PL 4.9 P o

0
0

74 Parfindla ephyre PL o P o
75 P4ftlndla spp. PL o P o

0

76 Ptoronarcys dorsata F1. 1.8 SH
o

0 .
77 Brachycentrus numerostn TR

o
1.8 CF o

78 Ch.wnntopsyche Cpp. TR
o

6.6 CF 118.8 8 3
79 Chlrnarra spp.

6
TR

1 0.926402
2.6 c1= o 0

80 Oiplectrona modasta TR 2.2 CF o
81 Hydropsycha Spp. TR

o
4 CF o

82 Hydropiila spp. TR
o

6.2 H o
83 LVPOdiVWSa TR

o
4.3 Sc o

84 Mlcraserns spp. TR
o

0.6 SH o .
6S Noctopsycha Spp. TR

o
4.1 SH o 0

86 NawecJipsis spp. TR 4.4 CF o 0
B7 Nyctiophylax Spp. TR 0.9 c1= o
88 00cati3 spp. “ TR

o
5.7 P o 0

89 Polycentropus spp. TR 3.5 CF o 0
90 Tubdlaria Tu 7.5 P 150 5 1 6 3 5 1.029336
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Station 10. Lower Three Runs Creek at Road B< 20 September 1994

Taxa List:

Oligochaeta

Macronychus glabratus

Goeldichironomus fioloprasinus

Microtendipes spp.

Parachironomus spp.

Polypedilum spp.

Hemerodromia spp.

Simulium SPP.

Cricotopus/Ortho spp.

Rheocricotopus spp.

Thienemanniella spp.

Ablabesmyia spp.

Conchapelopia spp.

Tanytarsus spp.

Baetis spp.

Neoephemera youngi

Stenonema spp.

Corydalus cornutus

Physella spp.

Nemertea

Calopteryx maculata

Cheumatopsyche spp.
Tubellaria

. . .

.
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% Taxcll TAXC Ncw FG (f- Sll SampbrO* A [B c o
1 Hvdrawina AHC 5.7 P 28.5

Rd AM

2 Amphirmdt
2 3

AM e CG o
0.W47S5

3 0%.xfw fa
o

ANO 8.2 CG 787.2 11 46 31 8 11.22607
4 A=wanyx vafhoann co 6.9 CG 02.1 5 4
5 Eetowi. IWIv.%a

1.0s2632
co 4.3 Sc o . .

6 Maamwcfuc af.dxahn
o

co 4.7 CG 216.2 8 9 11 18 5.3SQ117
7 Stemlm& fumama . co 5.4 CG o
8 StenefmiiSw.

o
co 5.4 CG o

9 Ccmbetim
o

Oc 8.8 n o
10 Chk— *PP.

o

Occ 9.8 CG o I
11 cwPt0c41k0nwnn*PP.

o
Occ 7.3 P 2s.2 1 3 I O.467S36

12 cqptoten6ii rim Occ 6.1 co
13 Oiiotendii *PP. .

0 0
Occ 7.9 CG o

14 Miiotu-ldii fvd
o

abn+ Occ 6.2 CG o
15 Muotodii VP.

o
Occ 6.2 CG o

16 N$btfwmabab.ti
o

Occ 5.5 CG I o
17 P*&— ●PP.

o
Occ 9.2 co 9.2 1 0.116S9

le Ph~ a IIolip!n Occ 8.5 CG I o
19 POfYOOd

o
ibm fdax Occ 6.7 Sn o 0

20 PoiwUfibm Spp. Occ 6.9 CG 096.9 62 26 7 12 11.81267 .
21 RobactiaSPP. Occ 3.3 CG 3.3 1 0.116%9
22 StabdlmnvbWpukim Occ 4.6 Sf4 o 0
23 Stancchio— Cp. Occ 6.4 SH o 0
24 Tfib+ac.wmdum Occ 6.6 CG o 0
2s Pceudtiocollws SPP. OCP 4.2 CG 4.2 1 0.116959
26 Polthada bwmana 00 7.4 CG 7.4 1 0.116%9
27 Athwii both. 00 2.1 P o 0
26 cuatOpOmmuM 00 6.5 P o 0
29 HemamdmmiaSPP. 00 8.1 CG o I o
36 Sm.Gtm *PP. 00 4.4 CF 8.6 1 1 0.233918
31 We ff.wiffonc 00s 5.2 SH o 0
32 Cuymmlna VP. 003 6.2 co I W.6 4 1 7 1 1.s20466
33 C&Olo?ucIcktha●pp. OoR 8.8 CG 8.8 1 0.1169S9
34 Etik&ffc&9a SPP. OoR S.7 CG o 0
35 Looe.uldic *PD. 00R 2.2 CG o I o
36 Nanodadii *PP. 00R 7.2 CG o
37 Puakiifletien.8!3.1

o
Oou 5.9 cc o

38 Pmamau-k..slwnnn*p.
o

00R 3.7 CG 33.3 3 1 3 2 1.0s2632
39 RlwOc&OtOpucSpp. 006 7.3 CG 401.5 I 6 6 34 9 8.432749
40 sylwahO&&”s rullivkculs 00s 4.7 CG o 0
41 rhienemc.nllwasop. 006 6 CG 144 7 3 12 2 2.EWO18
42 Tva[orhCpp. 00R 4 CG o 0

43 Xybcus 0.s 00R 6.6 S14 o 0

44 At4abamyh cpp. orA 6.4IP 19.2 1
45 Cotivbpia ‘pp. OTA 8.7 P 43.5

2 0.3s6877
I 3 2 0.5s479s

46 Ldwrdii”e ‘pp. OIA 6 P o 0
47 NUt.nypusspp. OTA 4 P 48 1 3 8 1.403s69
46 Pmamarinaco. OTA 2.s P o 0
49 %nwnxxa .—p-ma OIA 4.6 P 36.6 1 21 2
w Rcddhs Sp. OTA

3 0.93s672
9.3 P ~-=.,. -.0 I o

51 Rh.mtanytww SPP. OTY 6.4 SF 236.8 51 31 11 18 4.3274SS
52 Ianvtmw. SW. Ory 6.7 CG 1s26.9 26 76i 100
53 AWIPONMPVO

31 26.S4971
muuc EP 3.7 CG o 0

54 fJM1iY SpP. EP 5.4 CG 135 7 21 11
55 Cti Spp. EP 7.6 co o

s 2.923977
0

56 Carhaatisspp. EP 9.3 CG o I o
57 EIWVbPha’ Cpp. EP 3 co 3 1 0.116959
58 Heple+-”a SPP. EP 2.8 Sc o I I o
59 Haxnamia*PP. EP 4.7 CG o 0
66 banwhia spp. EP 3.8 SF 15.2 I
61 NmePhem

4 0.467836
W* w+moi EP 2.1 co 18.9 3 2

62 rM.kplOf)hbbii ●PP. EP
4 1.6S2632

1.2 CG o I o
63 Stanornm.SPP. EP 3.4 Sc 2S1.6 13 24
64 T#iwy[hodesSpp.

13 24 8.6S4971
EP 5.4 CG 1s1.2 2 3 16 7 3.2748S4

65 SphautimSW.. M8 7.7 CF 30.0
-..

66 Caydakx CS4nuhtc ME
4 0.467836

5.6 P 39.2 2 1 2
67 NworJaser:iunnis ME 5.5 P o I

2 0.818713
0

68 sari CPP. ME 7.5 P o 1 0
69 Forr”-iacp. kAG 6.9 Sc 82.8 3 4
70 Namc4zaa

5 1.403s69
NA P o 1 2 3 0.7017s4

71 BaYe& vhoca 00 6.3 P o 0
72 CabPtcWXmecubta 00 8.3 P 16.6 1 1 0.233916
73 EnalbomaCPP. 00 9 P o 0
74 Gomphw●pm 00 6.2 P 12.4 2
75 NwJrcc.xdufiaSprl. 00 5.6 P o

0.233918
0

76 f%OOOMPfW*PP. 00 6.7 P o I I o
77 Acmnewiatlwexmk m 2.2 P o I o
78 Acronmd.s●PP. PL 1.4 P 9.8 1 2 21 2 o.lll B713
7~ AfioceP&*pp. IPL 2.8SH o 0
W Leuctra8PP. PL o.7SH 1.4 1 1 0.233916
81 Paraoendnakancm=is PL . 2P o 0
82 r=wont”ma.Pp. PL 2P o I o
63 k%bctaSpp. n 4.9P o 0
64 f%kmffaephvm m or o 0
05 lkAiMoaCpp. II I OP o 0.
66 Ptmonaws dofsata PL 1.6SH o 0
67 laen”vluyx 8P. PL I 6.3SN 0[ o
Ro Iwnch”cn”trt,sm:lmunslls lR 1.6CF I 01 n
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Stahl 11.Pm OrRlch ,* ad 8. 20 *tallbu .1ss4
72

89 CYmumatofxvdm●PP. I lR 6.6 cl= 13.2 I 1 1I 0.23391B
90 Chimam’Wp. lR 2.8 cl= o
91 O* em me.dacla lR

o
2.2 c1= o

92 HY&WWC!WWQ. lR 4 G o
0

93 HmimPti’aW. lR 6.2 Ii o
0

94 LYPOdwusa TR
o

4.3 Sc -30.1 4 2 1 0.018713
95 M&aama WP. IR 0.6 w o
96 *t OPsYdnSXw.kits . Tn

o
4.2 SH o

97 NOclqxy.dmCpp. lR
o

4.1 SH o I
9s N.WIediWiISpp. TR

o
4.4 cl= o

99 tJvct’kwhylaxCpp. TR
o

0.9 (% o
103 Oocati#●pp. TR

o
5.5 P 5.5 1

101 k%lwmlwww *PP.

0.110959
TR 3.5 CS o

102 TubmllNLsSW. ru
o

7.5 P 7.5 1 . 0.1169s9

- .-.........
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Station 11. Pen Branch at Road B. 20 September 1994

Taxa List: I
Hydracarina
Oligochaeta]
Ancyronyx variegates

Macronychus glabratus

Crwxochironomus srm.
Parachironomus spp.

Polypedilum spp.

Robackia spp.

Pseudochironomus SDQ.

Potthastia Iongmana

simulium spp.

Corynoneura spp.

CricotomAOrtho SDD.

Conchat3elot3ia stm. I

Nilotanypus SPP.

Pentaneura inconspicua

Rheotanytarsus spp.
Tanytarsus spp.

Baetis spp. I

Eurylophella spp.
Isonvchia SDD.

Neoephemera youngi

Stenonema SPP. :=,.

Tricorythodes spp.

Sohaerium sm.
Co~dalus cornutus . I
Ferrissia sp.

Nemertea

Calopteryx maculata

GomDhus SDO.

Acroneuria spp.

Leuctra spp.

Cheumatopsyche spp.

Lype diversa

Oecetis SPP.

!Turbellaria SDD. I



Station 11. Pen Branch at Road B. 20 Septembar 1994

Seq Taxon TAXC NCBI FG (for Bl) Sampler D A B c
1 Tanvtarsus SPP.

D Rel Abd
DTY 6.7 CG 1 Fi20.9 20 76 100 31 26.54971

2 Polypadiktmspp. DCC 6,9 CG 696.9 62 . 20 7 12 11.81287
3 Oligochaata ANO 8.2 CG 787.2 11 46 31 8 11.22807
4 Stenonema SPP. EP 3.4 Sc 251.6 13 24 13 24 8.654971
s Rheocricotopusspp. DOR 7.3 CG 401.5 6 6 34 9 6,432749

6 Macronychus glabratus co 4.7 CG 216.2 8 9 11 18 5.380117

.
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.sxl T.xm TAXC NCOl .% NOIell SrmlF4elh A Is
1 Hvdl-csrbu

c D IE
Al!& 6.7 P 17.1

Rduld

2 &nd4md
11 2 0.132070

. AM e co 0
3 nkudkws ANH Em P E.6

o

4 Oda-.
11

ANo e.z CG 13204
0.oa3213

I 2e .233 22s 3s0
6 AwYl.yx “R+m=tul co 0.0 CG .s.0

578
1 o.ou32a

71.most

e EaOwl. — co 4.3 cc 0
7[Mamw.snN alS&a. co 4.7 cc 0

0

e STandm%-. co 6.4 cc 0
0

I
0 emnekl+ssm. co 6A cc 0

0
I

10 Cur&.43” OCA 8.0 H 0
0

11 Chh— we. m 0.8 co 0
0

12 cWPt.XNt— 80P. Occ 73 P o
0

13 Crvptolmdipn W.P. Dcc 8.1 co o
0

34 Ixuual-dp.m SL+iY. Occ 7.0 cc 7.0 1
0

0.04432.3
$6 UAumtiDn we WC e.2 cc o
16 Wmmdrc.a 8FQ. Occ 6.2 CG o

0

17 ~ W@ sxc 6.6 cc 0
0

18 RUmOPsaf- !lm4W Occ e.s cc S.6
o

1 0.e44220
19 mvDOdllUn1- Occ 8.7 6n 32.6 2 1
m Pdmodeun 500.

1 1 0.221s21
Occ 6.s7 CG lml.1

21 Smbchmlti
m 40 2 6 e% 9.707447,

p@r@dIl* Occ 4.6 W4 o
22 sau.dlh— m. Occ

0
e.4 6N o .

23 ldt.da bwndlm Occ 4.6 cc
o

8.6 1
24 POfIhalia lmc8Nln 00 7.4 CC o

o.e4422e

25 Anm6xhsu m
o

2.1 P 0
26 cm8coP0wdd#0 00

0
6.S P 32.6 1]

27 Edlv
3
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Station 12, Indian Grave Branch at Road B. 20 September 1994

Table size: 102

Number Samps: G.

Mean TAX/Samp 18

EPT: $

Statistical Summary: I
TAXC IFG I#Taxa

AHC I 1
AM a

ANH 1

ANO 1--
co 1

DCA I
1-

0

DCC 5

DD

~

0—— -— ———-. — ...—-— —
E 5

DOR M 4

DTA I I 3

DTY

~F’–’– ““

,!......-_.”-----------------.. I
!

2- . ... .
6

+H
01

227 I 45.4

125. .. . ... .
?4

25,.. ...
4.8

T’ot Tax: 38 tot, mean # 2520.67
9io Index: ‘ 7,55758

Taxon
nean #/m” 2 Rel Abd, FG Rel. Abd

3.352 .133

.
253,6313 10.0621

, I . I
42,4581 I 1.68441
31,28491 1,2411 I I

117.31841 4.6!5431

139.66481 5.540X1 1. I. .... .-—-. —
7R R15R

---
j 1~” “-”-l’-—........... . I

I

I
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Station 12. Indian G<ave Branch at Road B.

Taxa List:

Hydracarina
Hirudinea

Oligochaeta

Ancyronyx variegates ‘

Dicrotendipes spp.

Phaenopsectra flavipes

Polypedilum fallax $
Polypedilum SPP.
Tribelos jucundum

Ceratopogonidae

Ephydridae I

Hemerodromia SPP.

Llmonia spp.

Tipula spp. I

Corynoneura spp.

Nanocladius SPP.

Rheocricotopus SPP.

Thienemanniella SPP.

Ablabesmyia SPP.

Labrundinia SPP.
Pentaneura inconspicua

Rheotanytarsus SPP.
Tanytarsus SPP.

Baetis spp.

Caenis spp.

Eurylophella SPP.

Isonychia SPP. =,.. .

20 September 1994

,.

1Stenonema srm.
,,-..

Tricorythodes spp.

Corydalus cornutus

Ferrissia SP.
Hydrobiidae

Phvsella SDIJ.

NemeRea

Argia SPP.

Cheumatopsyche SPP.

Chimarra SPP.

Hydroptila SPP.

79
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Station 12. Indian f3ravo Branch at Road B. 20 Soptombor 1994

Soq Taxon TAXC NCBl FG (for Bl) Sampler Da A B c D E

1 Ollgochaota

Rel Abd

ANO 8,2 CG 13284 128 333 225 3!5B 578 71, B0851,

2 Polypadllum spp. L)cc 6.9 CG 1511.1 90 40 “ 2 6 81 9,707447
3 Tanytarsua SPP. DTY 6,7 CG 783.9 36 3 10 7 61 5.18817
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Station 13. Pen Branch at Road A. 21 September 1994

Table size: 103 Total ergs: 2001 Tot Tax: 51 tot. mean # 2235.754
Number Samps: 5 SC/CF: 0.15510949 Bio Index: 6.330585

Mean TAX/Samp 35

EPT: 15

Statistical Summary: Taxon

TAXC FG #Taxa Total # Mean/Samp mean #/m” 2 Rel Abd, FG Ret. Abd
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Station 13. Pen Branch at Road A. 21 September 1994

Taxa List: I
Hydracarina
Oligochaetal
Ancyronyx variegates

. .

Macronychus glabratus

Stenelmis spp.

Cryptochironomus SPP.

Dicrotendipes SPP.

Phaenopsectra flavipes

Polypedilum fallax

Polypedi[um SPP.

Ceratopogonidae

Helicus spp.

Hemerodromia spp.
Corvnoneura scm.

lCricotopus/Ortho spp. 1
Nanocladius spp.

Parakiefferiella sp.1

Rheocricotopus SPP.
Thienemanniella spp.

Tvetenia spp.

Ablabesmyia spp.

Conchaoelooia snD.

Labrundinia spp.

Nilotanypus SPP.

Pentaneura inconspicua

Rheotanytarsus spp.
Tanytarsus spp.

Acentrella ampla
.:..

Baetis spp.

Caenis spp.

Eurylophella spp.

Isonvchia SDD.

Stenonema spp.

Tricorythodes spp.

Pyralidae

Corydalus cornutus

Sialis spp.

!Ferrissia so. I
Nemertea

Nematoda
Argia spp.

Gomphus spp.

Cheumatopsyche spp.

Hydropsyche spp.

Hydroptila spp. .

Lype diversa

Nectopsyche exquisita

Neureclipsis spp.



Station 13. Pen Branch at Road A. 21 September 1994
85 ,.

.

Oecetis spp.

Polycentropus spp.

Turbellaria
. .

.
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Station 13. Pen Branoh at Road A. 21 Saptambor 1994

Seq Taxon TAXC NCBI FG (for Bll Sampler Da A B c D E Rel Abd

1 Oligoohaata ANO B.2 CG 4108,2 190 82 11s 85 49 25.03748

2 Choumatapsyche SPP. TR 6.6 CF. 1603.8 36 21 e 94 32 60 12,14393

3 Hydropsycha app. TR 4 CF 040 4 6 73 11 66 7.996002

4 Cricotopus/OrthOspp. DOR 8.8 Ca 1381.6 9 13 31 91 13 7.846077

# F. TnnutnrfftIs son. DTY __6.7 CG 897.8 15 22 10 63 24 6.696662

.,

I
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Station 14. Beaver Dam Creek at metal walkway. 21 September 1994

Table size: 96 Total ergs: 450 Tot Tax: 27 tot. mean #l 502.7933
Number Samps: 5 SCICF: 2.52830189 Bio Index: 4.853556

Mean TAX/Samp 14.4

EPT: 9

Statistical Summary: Taxon

TAXC FG #Taxa Total # Mean/Samp mean #/m’2 Rel Abd. FG Rel, Abd ‘

AHC o 0 . .

AM 1 1 ,2 1.1173 ,2222

ANO 1 16 3,2 17.8771 3.5556
co ‘ 3 7 1,4 7.8212 1.5556
DC o 0 .

DCC 2 10 2. 11.1732 2.2222
DD o 0 *

DO
.

0 10—
DOR

. *
5 9 1,8 10.0559 2.

DTA 1 3 .6 3.352 .6667
DTY 2 8 1.6 8.9385 1,7778

EP 3 330 66, 368,7151 73,3333
MB .,, 0 0 .

ME
, *

:. 1 7 1,4 7.8212 1,5556
MG 2 5 1. 5.5866 1,1111
NA o 0 .

OD
.

$ ,0 0
PL

. .
1 1 .2 4 ““- .-! --..

1,11/d ,LLLZ

9,2179 11,7778
. n.-.

2.4444444

TR 5 53 10.6 5!
P 3 11 2.2 12.ZYU5
CG 14 246 49.2 274,8603
Sc 3 134 26,8 149.7207 —
H 1 1 ,2 1.1173
SH 2 5 1, 4 5.5866
CF 4 53 1006 59.2178771 11.7777751 I

I 1.11111111
. . ----—. I

\.

. ,,,
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Station 14. Beaver Dam Creek at metal walkway. 21 September 1994

lTaxa List: I I
Amphipoda I
Oligochaeta]
Ancyronyx variegates

.

Macronychus glabratus
Stenelmis st3D.. .
Polypedilum spp.

Stenochironomus sp.

Cricotopus/Ortho spp.
Parametriocnemus sp.

RheocricotoDus stm.

Thienemanniella spp.

Tvetenia spp.

Ablabesmyia spp.

Rheotanvtarsus SDD.

Tanytarsus spp.
Baetis spp. I

lStenonema spp. ”
lTricorvthodes SDD.

Corydalus cornutus

Ferrissia sp.

Hvdrobiidae

IAcroneuria abnormis 1

Cheumatopsyche spp.

Chimarra spp. .
Hydropsyche spp.

Hydroptila spp.

Nectopsyche exquisita
.=,.

.



Station 14. Beaver Dam Craak at metal walkway. 21 Saptember 1994

Seq Taxon- TAXC NCBI FG (forN} Samplar Da A B c D E
1 Baatitrspp. EP 5.4 CG 993.6 13

Rel Abd
51 42 47 31 40.88889

2 Stenonema spp. EP 3.4 se 43B,8 44 25 . 30 16

3 Hydropsycha spp.

14 28.68667

TR 4 CF 172 3 18 11 10 3 9.555556

. .
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Station 15. Four Mile Creek at Road 13,2. 21 September 1994

I
Table size: 103 Total ergs: 1726 Tot Tax: 48 tot, mean #/ 1928,492

Number Samps: 5 SC/CF: 1.10569106 Bio Index: 5,553244

Mean TAX/Samp 30,6

EPT: 17

Statistical Summary: Taxon

TAXC FG #Taxa Total # MeanlSamp mean #/m” 2 Rel Abd, FG Ret, Abd

AHC 1 9 1,8 10.0559 ,5214

AM o 0 .

ANO 1 81 16,2 90.5028 4.6929
Cn 2 34 6,8 37,9888 1,9699

DC o 0 ● *

DCC 3 67 13.4 74.8603 3.8818

DD o 0 * .

DO ‘ 3 ,t9 1.8 10.0559 .5214

DOR 6 69 13.8 77.095 3.9977

DTA 6 S4 Ie, e 105,0279 5,4461

DTY ~; 2 344 68.8 384,3575 19.9305

EP 6 771 154.2 861.4525 44,6698
HY 1 1 ,2 1.1173 .0579

MB ,0 0 .

ME 1 1 .2 1,1173 ,0579

MG o 0 . .

NA 1 14 2.8 15.6425 .8111

NE 1 2 .4 2,2346 .1159

OD 2 5 1, 5,5866 .2897
PI 2 3 .6 3,352 .1738

TR s 218 43.6 243.5754 12.6304 I
TU 1 4 .8 4.4693 .2317

P 18 150 30, 167,5978 8,6906141

CG 17 966 193.2 1079,3296 55.96755[

Sc 2 272 54,4 303,S106 15.7589f

H 2 75 15, 83.7989 4.3453071

SH 2 17 3.4 18.9S44 0.9(

CF 7 246 49.2 274.860335 14.:da
1

5
B

1

849363
252607
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Station 15. Four Mile Creek at Road 13.2. 21 September 1994

95
/-

Taxa List: I
Hydracarina

Oligochaeta]

Macronychus glabratus
Stenelmis spp. ”

. .

Dicrotendipes SPP.

Polypedilum fallax

Polypedilum SPP.

Ceratopogonidae

Hemerodromia SPP.

Simulium spp.

Corynaneura spp.

Cricotopus/Ortho SPP.

Nanocladius SPP.

Parakiefferiella sp. 1

Rheocricotopus SPP.

Thienemanniella SPP.

Ablabesmyia SPP.

Conchapelopia SPP.

Labrundinia SPP.

Nilotanypus SPP.

Paramerina sp.
Pentaneura inconspicua

Rheotanytarsus SPP.

Tanytarsus SPP.

Baetis spp. I

Eurylophella SPP.

Isonychia SPP.

Serratella deficiens -:7.-’
Stenonema spp.

,-

Tricorythodes SPP.

Hydra

Corydalus cornutus
Nemertea

Nematoda

Argia spp.

Macromia SPP.

Acroneuria SPP.

Pedesta spp.

Cheumatopsyche SPP.

Hydropsyche SPP.

Hydroptila SPP.

Lype diversa

Nectopsyche exquisita

Neureclipsis SPP.

Oecetis SPP.

Oxyethira SPP. “

Polycentropus SPP.

Turbellaria

<.
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Station 15. FourMile Creekat Road 13.2. 21 September1994

Seq Taxon TAXC NCBI FG (for BH Sampler Da A B c D

1 Baotls spp.

E Rel Abd

EP 6.4 CG 1728 16 113 113 4B 30 1B,53998

2 Tanytarsus SPP. “ DTY 0,7 CG 2010 21 30 “ 37 10 202 17.38123

3 StononOma spp. EP 3,4 Sc 921,4 66 BO 73 31 31 15,70104
4 Choumatopsyche SPP. TR 6.6 CF 627 51 21 15 8 5,504056

I
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Rosemary Creek Downstream WNiston WP, Hester Dendy Data. 17 December 1994
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Rosemary Creek Downstream VVilliston WP, Hester Dendy Data. 17 December 1994
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Rosemary Creek Downstream Williston WWTP, Hester Dendy Data. 17 December 1994

Table size: 112 Total ergs: 916 Tot Tax: ‘ 46 Tot. mean #/m”2: 1023.46

Number Samps: 5 sc/cR 1.04 8io Index: 6.18

Mean TAX/Samp: 20.6
EPT Index: 12

. .

Taxon .

‘m*2 Rel Abd.

AHC u u U.uu 0.00 0.00

AM 1 8 1.60 8.94 0.87

ANO 1 . 23 4.60 25.70 2.51
-.. I . A * .A n #In n a-

Statistical Summary:
TAXC #Taxa Total # Mean/Samp Mean #/

t . -A

DCC 6 52 IU.*U Do. lu[

DD o 0 0.OO O.oc ‘

DO 3 19 3.80 21.22

DOR 7 636 107.00
~n- 7-

DTA 3 9 1.80

DTY “ 3 96 19.00

EP 4 92 l&40
.— . AA

U.4U L.zd 0.22

0.20 1*12 0.11
** AA r- *n 6.68

J O.OO
3 2.07

OY1. !7 68.41

10.06 0.98
106.16 10.37
102.79 10.04

MB z 6 I*OU 8.94 0.87

ME 2 3 0.60 3.35 0.33

MG 1 1 0.20 1.12 0,11
. . . . 1 0.20 ‘ 1412 0.11

NE I I UI o 0.00 0.00 0.00

OD I “ 01 0 0.00 0.00 0.00
-. ----

65.87 5.46

TR 4 10 6.UU 16.76 1.64
TU J o 0 0.00 0.OO 0.00

Functional Group FG Rel. Abd.

CF 5 67 11.40 . 63.69 6,88

CG 19 713 142.60 796.65 77,84

H 1 1 0.20 1.12 6,44

P 10 63 12.60 70.39 0,11 .

Sc 3 69 11.80 65.92 2.51

SH 8 23 4.60 25.70 6.22

IPL ‘ I I 41 501 Io.uol
—- . ..- - -Al

\.

I
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Rosemary Creek Downstream Williston WP, Hester Dendy Data.

.

Hydra spp.
Macronvchus alabratus

lStenelmis sp. I
Cambaridae
Polypedilum fallax +
Polypedilum SPP.

- Robackia SP.
Stenochironomus sp.
Tribelos jucundum

Xestochironomus sp.
Hemerodromia SPP.
Simulium spp.
Tipula abdominalis
Brilla flavifrons
Cotynoneura spp.
Parakiefferiella sp.1
Parametriocnemus sp.

Rheocricotopus spp.

Thienemanniella arm.

\i-arsia spp. I
Rheotanytarsus spp.

Stempellinella spp.
lTanytarsus spp. 1
Baetis spp.

Ephemerella sp.
:.

IEurylophella spp. I
Stenonema spp.

Corbicula sp.

Spkaerium spp.

Corydalus cornutus
Nigronia serricornis
Ferrissia SP.

INemertea I
Acroneuria abnormis
Clioperla clio
Pedesta spp.
Taeniopte~ sp.

Cheumatopsyche SPP.

Hydatophylax argus

Lype diversa

Pycnopsyche SPP.

..

17 December

4

1994
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Rosemary Creek Downstream Williston VVWTP. Hester Dendy Data- Dominant Taxa. 17 December 1994

% Taxm TAXC Nclu ffi Smwf. Lbrc A IS c 0 E Tad # RdAbd

1 cOmlcmlJt.w. OOR e.4 IX 71 3 270 6.3 .36 401 U.m

2 Mw.%dOMopus009. OOR 7.6 m 41 4 24 s 30 e? 731 U1

3 s— ●PP. EP 3.e $x2 11 1 16 m 1 67 6233707
a TuIyI_ ,PP. CITY 8.0 cc 2 31 a 10 6* s.sL17&36

. .

. .

---- ,.-.--- —m— —--c-----a72-r...m n,.. ., , . ,, ,.,,_ . . . .,..:>, . .... —— .—— --- --
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ASH FREE DRY WEIGHT DATA, 1994

a -1
n 0-

: Ill w

;G 0.006; 0.003: 0.0053 0.0061

;F 0.0007 0.0015 0.0173 0.001 t
J 0.0009 0.0005 0.0012 0.000:

;C 0.0053 0.0065 0.0283 0.01”7:

;H 0.0003 0.0005 0 0.0262

4 0.0012 0 0 (

*

0.
au G

0.034; 0.056;

0.0018 0.0229“I&i+ 0.0627

2.of

41.61

14.5:

0.6:

0.0011 I 0.004C

E
Creek

TOTAL =3=
0.0226 0.079$

0.0009 0.027$
0 0.0012

0.1 92C

0.0012

0.214$

0.01 6E

0.005:

0.008S

I I

:G 0.0025 0.0009 I
:F 0.0012 0.0003
J 0.0043 0.0006

Sc 0.0095 0.0084
3H 0.0002 0

,
I

0.0063

0.0027

0.0019

0.000(

0.000:

17.2f

5.72
9.3{

56.5~

0.0045 I 0.014(

1=
#2

Tinker

Creek

=

0.0002 0.004:

0.0004 0.008(

0.0056 0.048~

0.0001 0.000$

0.000[
0.0541

0.001(

0.009(

0.095(

0.043[
0.0071
0.009:

0.0127 0.012:

0.000”0.0005
1.0:

10.0:E==TOTAL

H o 0 0.0082 0.000:

I I I I

CG I 0.011910.0051 I 0.01791 NA 44.41

8.1(
9.4!

27.1(
6.2,

5.3:

=

#3
Mill

Creek

0.00101 0.006[

0.026

0.006’

0.005
0.098(

0.0003 0.005!

0.0009 0.004

0.088:

0.0027 0.0181

0 0.001

0.0014 0.005

0.0016 0.002
0

0.0094 0.009
0.036

SH [ 0.0003! 0.0021! 0.00061 {

BTOTAL

#4

Crouch
Branch

---—.

H“
,
I 0.0019 0.0009 I 0.00101

I

CG 0.0003 0.0050 0.0070 0.003

CF 0.0011 0 0 0.000

P 0.0003 0.0005 0.0017 0.001

Sc o 0.0001 0.0010

SH o 0 0

H o 0 0 -

E
0.020’

0.001”
0.005

0.003

49.1
4.11

13.6

7.3

<.

—

+=

o (

25.68 0.010!
0.040!

I I 1 ,

‘*CG 0.0037 0.0031 0.0041 0.0005 I 0.00

CF 0.0012 0.0014 0.0008 0.000810.00E=
1 , ....” -. I

_.—

P I 0.0003 I 0.0010 I 0.0008 0.0019 0.0004 0.004

I Sc I 0.0001 I 0.000210.0003 0 0.0002 O.ooc

&, “.”301 0.0011 0.0009 0.002
II n n n nnl

I Branch

,
SH o 0.00121 n O(

H 0.0010 GI I VI “, “.”” .
I t

.

TOTAL [ 0.0293, I 0.0327 I

“All measures in grams

NA = weights less than 0.0001 g.

-..———z . –— , .—.7. ,..4.-- --.—.-.m.v, . . . . . . . . . . . . . ,’



ASH FREE DRY WEIGHT

98
DATA, 1994

r
m
*

n
a ..4

u
a.

k
n

u ul

0.001; 0.001; 0.000: 0.002; 0.005-2 2.35 0.00;3
0.0029 0.0001 NA 0.0021 0.0051 2.31 0.0071
0.0496 0.0142 0.1238 0.0100 0.1976 89.33 0.2760
0.0033 0.0048 0.0010 0.0004 0.0095 4.29 0.0133
0.0004 0 0.0001 0.0033 0.0038 1.72 0.0053

0 0 0 0 0 0 0
0.2212 0.3090

Umei Three ICF

==E
+

I I I I I 0.0809 I I 0.0904

I

#8 ~CG
1

0.0026 0.0023 0.0017 0.0026 0.0030 0.0122 40.53
0.0004 0.0002 0.0005 0.0006 0.0009 0.0026 8.64
0.0004 0.0008 o’aoo4 0.0003 0.0007 0.0076 8.64

0.0136
0.0029

.. . . .

==lE 0.0029
0.00281 010.0012 0.0019 0.0042 0.0101 33.55 0.0113

3003 I 0.0019 I o 0.0004 0 0.0026 8.64 0.0029
n n n

Ei.
01 01 01

I I I I I 0.0301 I I 0.0336

#9 CG

Meyers CF
Branch P

0.0221

0.0192
0.0170%%-l-%%“0.001 . ------

0.0109 0.0040 .._. -- .
0.0003 0.0005 0.0006 c.___., -...

0 0 0 01
u

410.0058 0.000210.01521 15.85

-i=

Sc

SH
H

TOTAL

I 0.010910.04161 43.381 o.04(j5

0.000410.0003 0.0071 I 9191000023

01 0 ,
I 0.0959 I 0.1071

I

%%I%%#lo iCG 0.0044 0.0036

!!!!&H!
0.0213

0.0028

0.0015
0

0.0017

0.0017

NA

o

0.0092

0.0697

0.0010
0

0.0020! 0.0489

=s0.0009 NA

o 0

0 0

0ISH

Emc+k- 0 0 0

I I I I I 0.09061 I 0.1012

‘All measures in grams

NA = weights less than 0.0001 g.
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ASH FREE DRY WEIGHT DATA, 1994

w w

~ :

i i d

n o. w
w w

cc %

0.0085 0.0102 0.015: 0.0404 19.95

0.0002 0.0011 0.0012 0.0031 1.53

0.0098 0.0978 0.0092 0.1266 62.58

0.0076 0.0001 0.0143 0.0284 14.02

0.0003 0.0037 0 0.0040 1.98

g

:G

ti

0.0564

0.0043

0.1768
0.0397

0.0056

0

0.2828

0.0067

0.0006
IRd. B >

;C

;H

i

0.0098
0.0064

0
0 01 01 01 I 01 0.00

TOTAL I I I I I 0.2025 I

I

0.0118 0.0124 0.0055 0.0093 0.0185 0.0575 18.55

0.0013 0 0.0014 0.0083 0.0028 0.0138 4.45

0.0027 0.0019 0.0012 0.0100 0.0017 0.0175 5.65

1#12 :G

;F
3

;C
;H

P 0.00151 010.0011

=4=
0.0099 0.0007

0.0868 0.0708
0 0.0013

0.01321 4.26

%%=
-1

1

0.0011 0.0282 0.0409 0.0046 0.0261 0.1009 21.01

0.0091 0.0192 0.0185 0.0035 0.0192 0.0695 14.47

0.0076 0.0198 0.0382 W0201 011247 0.2104 43.82

0.0009 0.0216 0.0116 0.0025 0.0128 0.0494 10.2s

0.0010 0.0072 0.0011 0.0073 0.0118 0.0284 5.91
NA 0.0020 0.0069 0.0110 0.0017 0.0216 4.5C

0.4802

0.1127

0.0777

0.23511=
#13

Pen Branch @

Rd. A

w .+wt+’.. ./

-!

l==TOTAL

#l 4 CG

CF

0.0617

0.0887

0.0911
0.115E

0.0045 0.0022

IBeaver Dam . 0.0084

0.0298
0.0192

0.0126

0.0016
0.0154

P

Sc

SH
H

‘0.0043 0.0039 0.0150 0.0139 I 0.0269! 0.06401 16.11 0.071K

0.0131

0.442:
0 0 0 0.0123 010.01231 3.11

I 0.39581

0.0239 0.0211 0.0142 0.0078 0.0079 0.0749 26.3!

0.0252 0.0120 0.0176 0.0033 0.0008 0.0589 20.7:

0.0099 0.0015 0.0017 0.0013 0.0021 0.0165 5.8(
Q.0277 0.0214 0.0156 .“0.0134 0.0055 0.0836 -29.4.
0.0177 0.0006 0.0007 0.0008 0.0004 0.0202 7.1.

0.083;

0.065[
0.01 8~

0.093/
&
#15
Four Mile

Creek @
Sc

SH
H

!Rd. 13.2
0.022(

0.033:

0.317(

‘0.001210.002010.0252 10.000910.000910.03021 10.6:

I I I I I 0.28431

“All measures ingrains

9. ‘NA= weights less than O.OOO
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Rosemarv

&
gi=
ga
a L

16 CF
osemary CG
:reek H

*

7-Dee-94 P

Sc

SH
‘OTAL

ASH FREE DRY WEIGHT (grams) DATA

Creek downstream of Williston WP 17 Dec 1994

0.0015
0.0008

0

0.0043

0.0001

NA

o

0.0009
0

2
Ill

~

i
n
u

0.004:

0.0126
0

0.0027

0.0436

0.0001

0.0017

0.0010

0.0189

0.2278

0.0495

0.0453

0.7502

~
z N

s z
“~ z

2 $
$ s
i=
$ g

% s
2.59 0.021;

19.07 0.1599

35.34 0.2962
30.37 0.2545

6.60 0.0553

6.04 0.0506

0.8382

I

.,------.

NA = <0.0001 grams



PART VI

,.. .,”, .

..

.

. . .



Station 1. Rosama@Creek near Rosemary Chruch. RBP IL 20 September 1994

100

.q.w+.j’

Seq Taxon TA

1 Hydracarina AHc I

2 Amphipoda k
. .

3 IHirudinea

WCC INCBI FG For 131 A Rel Abd
.—

6 P 0.00 0.00
NM I 6 CG 0.00 0.00

[ANH -10 P“ 0.00 0.00

I 11 ICuiicidae

%CG 1Z.uu 3 1.66
3 H 48.00 8 4.42
3 H 240.00 40 22.10

‘ :G 48.00 61 3.31 I

~l”Oli.ochaeta ANO 91CG I 0.001 I 0.001
5 Hydra CN P I I I_ 0.00[

6 Elmidae co
~!-- ----

7 Cambaridae DC e

8 Palaemonidae DC e

9 Chironomini DCC 81C

I 10 ICeratopogonidae DO 6 P I 0.00 0.00
DO CF 0.00
DO 6 CF 0.00 0.00

DO 6 P 0.00 0.00

DO 3 SH 0.00 0.00

15 Orthocladiinaa DOR 6 CG 0.00 0.00

16 Tanypodinae DTA 6 P 24.00 4 2.21

17 Tanytarsini DTY 6 CG 222.00 37 20.44

18 Baetidaa EP 4 CG 12.00 3 1.66

19 Caenidae . EP 7 CG 273.00 “ 39 21.55

20 Ephemere[lidae EP 1 CG 0.00 0.00

21 Enhamaridae EP 4 CG 4.00 1 0.55

le EP 4 Sc 24.00 6 3.31

~ae EP 2 CG 18.00 9 4.97

idae EP CG 0.00

i 10liaormuriidae EP 2 CF 0.00 0.00

hlonuridaa EP 7 CG 0.00 0.00

rythidae EP 4 CG 80.00 20 11.05

idae HT 9 H 0.00 0.00

da is 8 CG 0.00 0.00

idae LEP 5 H 0.00 0.00

31 Sphaeriidae MB 8 CF 0.00 0.00

32 Corydalidae ME o P 0.00 0.00

33 Sialidae ME ‘“ 4 P 0.00 0.00

iae MG 6 Sc 0.00 0.00

Viviparidae MG 7 Sc 0.00 0.00

NA P 0.00

NE P 0.00 0.00

38 Aeshnidae OD 3 P 0.00 0.00

39 Calopte~gidae OD 5 P 5.00 1 0.55

40 Coenagrionidae OD 9 P 18.00 2 1.10

41 Corduliidae OD 5 P 0.00 0.00

42 Gomphidae OD 1 P 0.0 0 0.00

43 Libellulidae OD 9P 0.0 0 0.0 0

44 Macromiidae OD 3P 0.0 0 0.0 0

45 Capniidae PL 1 SH 1.0 0 1 0.5 5

46 Leuctridae PL o SH 0.0 0 0.0 0

47 Perlidae PL 1P 0.0 0 0.0 0

48 Pteronarcyidae PL O SH 0.0 0 0.0 0

49 Brachycantridaa TR 1 CF 0.0 0 0.0 0

50 Hydropsychidae TR 4 CF 0.0 0 0.0 0

51 Hydroptilidae TR 4H 0.0 0 0.0 0

52 Lepidostomatidae TR 1 SH 0.0 0 0.0 0

53 Leptoceridae . TR .. . 4 SH 4.0 0 1 0.5 5

54 Philopotamidae TR 3 CF 0.0 0’ 0.0 0

55 Polycentropodidae TR 6CF - . 0.0 0 0.0 0

56 Psychomyiidae TR 2SC .“ 0.0 0 0.0 0

57 Turbellaria TU 4P 0.001 0.0 0
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&ation 1. Rosemary Creek near Rosema[y Chruch. RBP Il. 20 September 1994
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Station 1. Rosemaw Creek near Rosemary Chruch. RBP Il. 20 September 1994
102

lNumber of Samples: 1 - Taxa Richness: 16 EPC 81

.

. . . .. .. . ,,.>----- . -e.=?- ., , .. .. ,. >.. ---- -.-l, . . -. . . .. -! ..,-
, ., —.—. — .
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Station 1. Rosemav Creek near ROsernf3~ Chruch. R.BP Il. 20 September 1994

. . .
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Station 1. Rosematy Creek near Rosemary Chruch. RBP Il. 20 September 1994

Taxon A Rei Abd

Palaemonidae 40 22.10

Caenidae 39 21.55

Tanytarsini 37 20.44 .-

Tricorythidae 20 11.05

.

.

.. -.-— . . . .. . .

.

. .
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Station 3. Mill Creek at Road E-2. RBP Il. 20 September 1994

- -.,-:,.>

I 41 Amphipoda IAM !

6 Oligochaeta ANO”l-

7 Hydra CN

8 Elmidae

11 IChironomini IDCC !
121 Ceratopogonidae

14 Simuliidae DO I 61CF I
15 Tabanidaa DO -1
16 Tipu[idae

0.00 0.00
6 P 6.00 1 0.79

DO 3 SH 6.00 2 1.59

I

17 10rthocladiinae DOR 6 CG 0.00 0.00

18 lTanypodinae DTA 6 P 78.00 13 10.32
6 CG 30.001 5 3.9719 Tanytarsini DTY

20 Baetidae EP 4 CG 0.00 0.00
21 Caenidae EP 7 CG .7.00 1 0.79
22 Ephemerellidae EP 1 CG 0.00 0.00
23 Ephemeridaa EP 4 CG 4.00 1 0.79
24 Heptageniidae EP 4 Sc 0.00 0.00
25 Laptophlabiidae EP 2 CG 0.00 0.00
26 Neoephamaridae EP CG 0.00
27 Oligonauriidae EP 2 CF 0.00 0.00
28 Siphlonuridae EP 7 CG 49.00 7 5.56

29 Tricorythidae EP 4 CG 4.00 1 0.79
30 Corixidae HT 9 H 9.00 1 0.79
31 [sopoda Is 8 CG 0.00 0.00
32 Pyralidaa LEP 5 H 0.00 0.00
33 Sphaeriidae MB 8 CF 88.00 11 8.73
34 Corvdalidaa ME ‘“ o P 0.00 0.00

E 35

371 Viviparidae
381 Nemeitea

1~. .. f
i 4 P 12:00 3 2.38

6 Sc 0.00 0.00

~

MG I 7 Sc 28.00 4 3.17
NA P 5 3.97

I 43 lCorduiiidaae IOD I 51P I 0.00 I I 0.00
441 GomDhidae 100 11P 4.00 I 41 3.17

t

58 lPsychomyiidae ITR I Zlsc I 0.00] I 0.00
591 Turbellaria ITU 41P 4.001 l! 0.79



Station 3. Mill Creek at Road E-2. REP [[. 20 September 1994

I Station I

. .

.
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Station 3. Mill Creek at Road E-2. RBP IL 20 Septemberfi”994

Table Size: 59 Total Orgs: 126 SCICF: 0.36

Number of Semplee: 1 Texa Ri&ness: 25 EPn 5

...-%...,...

. .



Station 3. Mill Creek at Road =2. RBP Il. 20 September 1994

. .

. .
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Station 3. Mfi- Creek at Road E-2. RBP II. 20 September 1994

Taxon A lRel Abd

Oligochaeta 28 I 22.22
-—

Tanypodinae 131 .10.32

Sphaeriidae 111 8.73

I

lChironomini I 21 I 16.67
)

1

ISiphlonuridae I 71 5.56

,:

,=*,,
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Station 4. Crouch Branch at Road 4. RBP Il. 20 Septembar 1994.

,
n TAXC NCBI FG

acarina AHC 6 P

nipoda AM 6 CG

Seq Taxer For BI A Rel Abd
1 Hydre 0.00 0.00
2 Amph 0.00

3 Hirudinaa
0.00

ANH I 10IP n On 0.00

4 Oligochaeta ANO , —— 1 ------ 67.07
5 Hydra

. .
CN P 0.00

6 Elti;~n= Irfl I A CG 0.00 0.00
7 Ci 6 H 12.00 2 7 AA

t .-. ! ---- I
) ‘ “9!CG 495.001 GG

ambaridae [DC I ,
t 8IPalaenlonidae

-. . ..

I DC 61H I n nnl n nn

~-”_...——- -. I ---- !

Culicidae IDO I ICF 1

. . . I “.”” I

9 Chironomini
U.wv

IDCC I 81CG 32.00[ 4 4.88
10 Ceratooooonidaa iDO 61P I flrlnl 0.00
11 ( -. , I 1.22
12 Simttliirlna Inn I ~ CF 0.001 0.00r 1-

1-
. ..... .----- .-

13 Tabanidae DO 6 P I 0.00[
14 Tipulidae DO 3 s
15 Orthocladiinae IDOR 6 c

16 Tanypodinae DTA 6
17 Tanytarsini DTY 6
18 Baetidae EP 4
19 Caenidae EP 7 CG 0.00 . 0.00

20 Ephemarellidae EP 1 CG 0.00 0.00
21 Ephemeridae EP 4 CG 0.00 0.00
22 Haptageniidae EP 4 Sc 0.00 0.00
23 Laptophlebiidae EP 2 CG 0.00 0.00
24 Neoephemeridae EP CG n nn

25 Oligonauriidae EP 2
26 Siphlonuridae EP 7
27 Tricorythidaa EP 4
28 Corixidae H. ! -,. . I I
29 !soDoda

-.., -
[~ Olee ---

t

I “.””

CF 0.00 0.00
CG 0.00 0.00
CG 0.00 0.00
u n nn 0.00

“ u ,G.. t [1 Cl[>l 0.00
F

1

30 Pyralidae LI
31 Sphaeriidae MB
32 Corydalidae ME
33 Sialidae ME

, --- 1 ---- I

51H 0.00 I

I u,. I “.

; ->. -.
. ..-

t

41? 0.’
341 Planorbidae IMG I 6iSC I 6., -— , I I

2S lViwinaricln9

---- . . . .

[MC I 71cr I nnnl n nr

)1.
0.00

I 81CF I 8.00 1 . 1.22
fllP n 00 0.00

00 0.00
00 1 1 92

U.w J

L41 c’ +3+
B8

1 1.22
0 0.00
0 9 10.98
0. 0.00

-- . .. .. . ... ..- ,., - , ,“” “.””, I
36 Nemertea

&
NA 1P I 41 4.[

37 Nematoda NE P
38 Aeshnidae OD 3 P O.oc
40 Coenagrionidae OD 9 P 81.0(

orduliidaae OD 5 P 0.0(
42 Gomphidae OD 1 P 0.00 . 0.00
43 Liballulidae 00 9 P 9.00 1 1.22
44 Macromiidae 00 3 P 0.00 0.00

45 Capniidaa PL 1 SH 0.00 0.00
46 Leuctridae PL o SH . 0.00 0.00
47 Perlidae PL 1 P 0.00 0.00
48 Pteronarcyidae PL o SH 0.00 0.00

49 Brachycentridae TR 1 CF 0.00 0.00
50 Hydropsychidae TR 4 CF 0.00 0.00
51 Hydroptilidae TR 4 H 0.00 0.00
52 Lepidostomatidae TR 1 SH 0.00 0.00
53 Leptoceridae TR 4 SH 0.00 0.00
54 Philopotamidae TR 3 CF 0.00 . 0.00

.
55 Polycentropodidae TR 6 CF 0.00 . 0.00
56 Psychomyiidae TR 2 Sc 0.00 0.00
57 Turbe[laria TU 4 P 0.00 0.00

Page 1
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Station 4. Crouch Branch at Road 4. RBP H.-20 September 1994.

I Station 1
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.
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Station 4. Crouch Branch at Road 4. RBP IL 20 September 1994.
112

Table Size: 57 Total Orgs: 82 SC/CF: 0.5
Numbar of Samples: 1 Taxa RMness: 11 EPm o I

<.

.-— . -..-,--- —m= .,.- v,7.>-- . .-F-,.... ,, -., . . . . . . . . . . >.. -. , .>,,& . . . . . . . . . . .,
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Station 4. Crouch Branch at Road

1
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4. RBP Il. -20 September 1994. -



Station 4. Crouch Branch at Road 4. RBP Il. 20 September 1994.
114

Taxon A Rel Abd

Oligochaeta 55 67.07

Coenagrionidae 9 10.98
. .

..

..

....
.
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,.
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115
station 7. Four Mile creek at FI=l C. R6P 11. 20 s@ember 1994

/

Seq lTaxon ITAXC INcBI IFG lFor BI 1A IRel Abd
. ..—

I 4101igochaeta w

1 Hydracarina IAHC 6 P 12.00 2 1.39
2 Amphipoda AM 6 CG 66.00 11 7.64
3 Hirudinea ANH 10 P 0.00 0.00

9 CG 72.00 8 5.56

5 Hydra CN P 1 0.69

6 Elmidae co 4 CG 8.00 2 1.39

7 Cambaridae DC 6 H 18.00 3 2.08
,

6 H 6.00 1, 0.69

I

9 IChironomini DCC I 8 CG 104.00 13 9.03

10 ICeratopogonidae DO 6 P 6.00 1 0.69
CF 0.00

- -- .-.

I 81Palaemonidae IDC I—--

11 ICulicidae IDO I
1Z! Simuliidae IDO 61Ct I 5.OU I Ii 0.691

—— I -- --- 1 I ---

I 16 lTanypodinae IDTA I——.. *

13 Tabanidae DO 0 r U.uu U.oo
14 Tipulidae DO 3 SH 0.00 0.00

15 Orthocladiinae DOR 6 CG 24.00 4 2.78
6 P 126.00 21 14.58

17 lTanytarsini IDTY I 6 CG 126.00 21 14.58

18 IBaetidae IEP 4 CG 0.00 0.00
7-00 1 0.6919 Caenidae EP 7 CG

20 Ephemerellidae EP 1 CG 0.00 0.00

21 Ephemeridae EP 4 CG 0.00 0.00

22 Heptageniidae EP 4 Sc 8.00 “- 2 1.39

23 Leptophlebiidaa EP ~ 2 CG 0.00 0.00

24 Neoaphemeridae EP CG 0.00
—— - -- --- ---

25 10ligoneuriidae IEP I ZICF I ().00 0.00

26 ISiphlonuridae IEP 71CG 0.00 0.00
0.00 0.00I 271 Tricorythidae IEP I 41CG

1
Corixidae IHT

.28 ( 9 H I 0.00 0.00

29 Isopoda I Is I 8 CG 8.00 1 0.69

30 Pyralidae ILEP 5 H I 30.00 6 4.17
0.00 0.00

OIP I 0-00 I 0.00
I 31 lSphaeriidae MB I 81CF I

Corydalidae ME

I 331 Sialidae IME 4 P 0.00 0.00

I

341 Planorbidae IMG 6 Sc 6.00 1 0.69

35 lViviparidae IMG 7 Sc 0.00 0.00

I 361 Nemertea NA . 1P I I 51 3.47

371 Nematoda NE 1P 0.00

Aeshnidae 00
.-

38 3 P 0.00 0.00

39 Calopterygidaa IOD I 5 P 5.00 1 0.69

40 Coenagrionidaa IOD 9 P 135.00 15 10.42
1.39

t

41 ICorduiiidaae IOD I 51P I 10.OOI 21

421 Gomphidae 100 11P 0.001

I 46] Leuctridae IPL I OISH I 0.(

0.001

43 Libellulidae OD 9 P 0.00 0.00

44 Macromiidae OD 3 P 3.00 1 0.69

45 Capniidae PL 1 SH 0.00 0.00
00 0.00

t 471 Perlidae IPL ! 1 1P ! 0.00 0.00

0.00 0.00I 48 IPteronarcyidae IPL ! OISH

49 Brachycentridae TR 1 CF 0.00 0.00

50 Hydropsychidae TR 4 CF 0.00 0.00

51 Hydroptilidae TR 4 H 0.00 0.00
1 SH 0.00 0.00 ‘I 521 Lepidostomatidae ITR !

.53 Leptoceridae TR 4 SH 0.00 0.00

54 Philopotamidae TR 3 CF 0.00 0.00

55 Polycentropodidae TR 6 CF 0.00 0.00
56 Psychomyiidae TR 2 Sc 0.00 0.00

57 Turbellaria TU 4 P 80.00 20 13.89



Station 7. Four Mile Creek at Road C. RBP II. 20 Sep&mber 1994
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Station 7. Four Mila Creek at Road C. RBP Il. 20 September 1994
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Station 7. Four Mile Creek at Road C. RBP Il. 20 September 1994
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Station 7. Four Mile Creek at Road C. RBP Il.- 20 September 1994

Taxon A Ret Abd

Tanypodinae 21 14.58

Tanytarsini 21 14.58

Turbellaria 20 13.89

Coenagrionidae 15 10.42

Chironomini 13 9.03

Amphipoda 11 7.64

Olfaochaeta 8 5.56
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Station 12. Indian Grave Branch at Road B. RBP IL 21 Septembar 1994

5 Hydra CN I
6 Elmidaa co

7 Cambaridae
~- ,

I 121 Simuliidae [

13 lTabanidaa [

dae Do I

17 Tanytarsini [

18 Baetidae EP I
19 Caenidae EP

Seq Texon TAXC NCBI FG For BI A Rel Abd

1 Hydrecarine AHC 6 P 12.00 2 1.04

2 Amphipoda AM 6 CG . 0.00 0.00

3 Hirudinea ANH -lo P 0.00 0.00

4 O[icjochaeta . ANO 9 CG 72.00 8 4.17
P 0.00

4 CG 12.00 3 1.56
DC 6 H 6.00 1 0.52

8 Palaemonidae DC 6 H 0.00 . 0.00

9 Chironomini DCC 8 CG 488.00 61 31.77

10 Ceratopogonidae DO 6 P 0.00 0.00

11 Culicidae DO CF 0.00

‘DO 6 CF 102.00 17 8.85

DO 6 P 0.00 0.00

14 Tipulic
--

3 SH 0.00 0.00

15 Orthocladiinae IDOR 6 CG 66.00 11 5.73

16 Tanypodinae IDTA 6 P 54.00 9 4.69

‘DTY 6 CG 102.00 17 8.85
4 CG 24.00 6 3.13
7 CG 14.00 2 “1.04

20 Ephemerallidae EP 1 CG 5.00 5 2.60

21 Ephameridae EP 4 CG 0.00 0.00

22 Heptageniidae EP 4 Sc 24.00 6 3.13

23 I ‘EP 2 CG 6.00 3 1.56

24 Neoephemeridaa EP CG 3 1.56

25 Oligoneuriidae EP 2 CF 0.00 0.00

26 Siphlonuridaa EP .7 CG 0.00 . 0.00

‘EP 4 CG 0.00 0.00

28 Corixidae IHT 9 H 0.00 0.00

28 Isopoda I Is 8 CG 0.00 “ 0.00

30 Pyralidae {LEP 5 H 0.00 0.00

‘MB 8 CF 0.00 0.00

32 Corydalidae ME .‘>. -. o f’. 0.00 0.00

33 Sialidae ME 4 P 0.00 0.00

34 Planorbidae MG 6 Sc 0.00 0.00

35 ‘ MG 7 Sc 0.00 0.00
. . . , I i

-30

Leptophlebiidae !

271 Trico@idaa I

31 lSphaeriidae !

l~viparidae II

I 36\ Nemetiea INA I Iv I I I u.{
. .- 1- -.

I 401 Coenagrionidaa IOD I
41 lCorduliidaae 100 511J I U.uuI

-- 1 .- - -- i

a
37 Nematoda Nk r I U.oo

38 Aeshnidae 00 3 P 3.or3 11 0.52

39 Calopterygidae 00 5 P 0.00 ‘ 0.00
9 P 0.00 0.00
- - I .-. 0.00

I 451 Capniidae IPL I 1

461 Leuctridae IPL o

----

42 Gomphidae (JU 1 r U.uu 0.00

43 Libelkdidae 00 9 P 0.00 0.00

44 Macromiidae OD 3 P 6.00 2 1.04
- SH 7.00 7 3.65

SH 0.00 0.00

471 Perlidae IPL I 1 P 2.00 2 1.04

481 Pteronarcyidae IPL o SH 0.00 0.00
1 CF 0.00 0.00
4 CF 88.00 22 11.46

51 IHydroptilidae IT13 I 4 H 0.00 0.00

521 Lepidostomatidae ITR 1. 1 SH 0.00 0.00
4 SH 8.00 2 1.04

t

. . .
541 Philopotamidae ITR \ 3 CF 3.00 1 0.52

6 CF 0.00 0.00

I 561 Psychomyiidae ITn I 2 Sc 0.00 0.00

t

49 lBrachycentridae ITR I
501 Hydropsychidae ITR

—- 1

I 53 !Lentocaridae ITR I

I 551 Polycentropodidae ITR I I
—-

-..

~571Turbellaria ITU I 41P I 4.001 11 0.521
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Station 12. Indian Grave Branch at Road B. RBP- H. 21 September 1994.
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6

Rosema~ Creek downstream of Wiiliston WP. 17 December 1994. RBP Il.

Seq Taxon

1 Amphipoda

2 Oligochaeta

TAXC NCBI FG NUMBER Rel Abd
AM 6 CG 1 0.37
ANO 9 CG 3 1.12

I 3 IElmidae 1co I 41CG I 11 0.37
41Cambaridae iDC 61H 11 0.37

I 61Chironomini IDCC I [

I 9 10rthocladiinae IDOR I I

““I 10 I
61CG I 131 4.85
-1P 31 1.12Tanypodinae DTA 6

11 Tanytarsini DTY 6 CG 79 29.48
12 Baetidae EP 4 CG 42 15.67
13 Ephemerellidae EP 1 CG 21 . 7.84

:P A Sc 11 4.1014 Heptageniidae E.

15 Corbiculidae MB 6 CF I 31 , 1.12
16 Sohaeriidae MB 8 CF 21 0.75
17 Ancylidae MG 6 Sc 21 0.75
18 Aeshnidae OD 3 P- 4 1.49
19 Caloptetygidae OD 5 P 4 1.49
20 Coenagrionidae OD 9 P 1 0.37
21 Cordulegasteridae OD 31P II 0.37
22 Perlidae PL 11P 151 5.60
23 PerIodidae PL 21F

! 24\Taenio~tervaidae
P I II 0.37
SH I 11 0.37

IISF– t- 11 0.37
72 I R-5f!

25 Brachycentridae TR ~,, . .

26 Hydropsychidae TR 4 CF -. ----
27 L6ptoceridae TR 4 SH 3 1.12
28 Limneohilidae TR 4 SH 4 1.49

.

..

./

.-.-.-~~-,
.- —- ————

,- .,! ., . . . .,- ?,.=,’. >.. .- ,... .... .. .,” . . . -, ,:-- Y



. . .-.-L--- . .

7

Rosemary Creek downstream of Wlliston WP. 17 December 1994. RBP Il.

lRosematy Creek downstream Station I



8

Rosemary Creek downstream of Wlliston Wf’. 17 December 1994. RBP Il.

lTable Size: 28 Total. Orgs: 268 SC/CF 0.42

lNumber of Samples: 1 Taxa Richness: 28 EPT: 6
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Rosemary Creek downstream of Williston WWTP. 17 December 1994. RBP Il.
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Rosemary Creek downstream of Williston WP.

Taxon NUMBER Rel Abd .
;mi,,. 79 29.48

A9 15.67l%%-?

t

Hydrops}

Epl

c

1994. RBP II.

10

,.{,.-<

*
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Station 1. Rosemary Creek neer Rosemew Chruch. RBP11[. 20 September 1994

128

Table Size: 116 Total Orgs: 162 Sc/c& 1.25
Number of Samples: 1 Yaxa Richness: 25 EPT: 7

... ... .. :
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Station 1. Rosemary Creek near Rosemary Chruch. RBP Ill. 20 September 1<94 ,
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Station 1. Rosemary Creek near Roseman/ Chruch. @p 11[. 20 September 1994

Taxon A Rel Abd

Palaemonetes paludosus 52 32.10

Camoeloma sD. 19 11.73

Hexagenia spp. 1if .8,64

Sphaerium spp. 1 “1 6.79
Stenonema soD. 10 6.17

.

... ....



Station 2. Tinker Cree’<at Kennady Pond Road. RBP 111.20 September 1984
131

.

seq Taxon TAXC NCIU FG For BI A ReIIAbd
1 Hydracarina AHC 6.7 P 0.00 0.00
2 Amphipoda AM 8 CG 16.00 2 0.93
3 Hirudinaa ANH P“ 0.00

4 Oligochaata ANO 8“.2 CG 24.60 3 1.40
5 Anchytarsus bicolor . co 3.8 SH 0.00 0.00
6 Ancyronyx variagatus co 6.9 CG 0.00 0.00

7 Dineutus SPP. co 6.6 P 0.00 0.00

8 Dubiraphia bivittata co 6.4 CG 0.00 0.00

9 Dubiraphia SPP. co 6.4 CG 0.00 . 0.00

10 Gyrinus SPP. co 6.3 P 0.00 0.00

11 Haiiplus spp. co 8.6 CG “ 0.00 0.00

12 Halichus fastigatus co 6.4 Sc 0.00 0.00

13 Hydroporus SPP. co 8.9 P 0.00 0.00

14 Macronvchus glabratus co 4.7 CG 0.00 o.m

15 Pakodytes SPP. co 8.6 H- 0.00 0.00

16 Stenelmis humerosa co ‘ 6.4 CG 0.00 0.00

17 Stenalmis spp. co 5.4 CG 0.00 0.00

18 Cambaridae DC 8.8 H 8.80 1 0.47

19 Palaemonatas paludosus DC 6.7 H 20.10 3 1.40

20 Chironomus spp. DCC 9.8 CG 0.00 0.00

21 Cladopelma SPP. DCC 6 CG 0.00 0.00

22 Cryptochironomus SPP. DCC 7.4 P 0.00 0.00

23 Dicrotendipes SPP. DCC 7.9 CG 0.00 0.00

24 Goaldichironomus holoprasinus DCC 10 CG 0.00 0.00
25 Microtendipes rydalensis DCC 6.2 CG 18.60 3 1.40
26 Pagastialla spp. DCC 2.6 CG 0.00 0.00
27 Parachironomus spp DCC 9. 2 CG 0.00 0.00
2 8 Paralauterbomiella SPP. DCC 4. 8 CG 0.00 0.00
2 9 Phaanopsectra flavipas . DCC 8. 6 CG 8.6 0 1 0.47
3 0 Polypedi[um fallax DCC 6. 7 SH 0.00 0.0 0

3 1 Polypedilum spp. DCC 6. 9 CG 179.4 0 2 6 12.1 6
3 2 Stanochironomus sp. DCC 6.4 SH 19.2 0 3 1.40
3 3 Tribelos jucundum DCC 6. 6 CG 0.00 0.00 .
34 Xestochironomus sp. DCC ; 6. 4 SH 0.0 0 0.00
3 5 Zavreliella sp. DCC CG 4 1.8 7
3 6 Antocha spp. DO 4. 6 CG 0.0 0 0.00
37 Caratopogonidae DO 6. 6P I 13.00 2 0.9 3

3 8 Halius SPP. DO CG 0.00
39 Hamarodromia SPP. DO 8. 1 CG 0.00 0.00

4 0 Hexatoma SPP. DO 4. 7P 0.00 0.0 0

4 1 Limonia spp. DO. 1 0 SH 0.00 0.0 0

4 2 Simulium SPP. DO 4. 4 CF 0.00 0.00

4 3 Tipula spp. DO 7. 7 SH “ 0.0 0 0.0 0 <.

44 Corynoneura spp. DOR 6. 2 CG o. 00 0.0 0

4 5 Cricotopus/Ortho SPP. DOR 8. 8 CG 0.0 0 0.0 0

4 6 Parametriocnemus SP. DOR 3. 7 CG 3.7 0 1 0.4 7

4 7 Rheocricotopus spp. DOR 7. 3 CG o. 00 0.0 0

4 8 Thienamannialla SPP. DOR 6 CG 0.0 0 0.0 0

4 9 XYIOPUSpar DOR 6 .6 SH 0.0 o“ 0.0 0

6 0 Ablabasmyia SPP. DTA 6.4 P 38.4 0 6 2.8 0
5 1 Apsectrotanypus johnsoni DTA OP o.00 0.0 0

62 Clinotanypus pinguis DTA 9.1 P 27.3 0 3 1.4 0
63 Conchapelopia SPP. DTA 8.7 P 8.7 0 1 0.4 7

54 Labrundinia SPP. DTA 6P 0.0 0 0.0 0
65 Nilotanypus spp. ‘ DTA - 4P o. 00 0. 00

56 Pentanaura inconspicua DTA 4 .6 P 9. 20 2 0. 93

57 Procladius spp. DTA 9.3 P o.00 0. 00

58 Rheotanytarsus spp. DW 6 .4 CF 243. 20 38 17. 76



132
/ station 2. Tinker creek at Kennedy pond Road. RBP [Il.20 septernber 1994

.......... .

I 59 IStempellinella spp. IDTY I 6.31CG I 6.301 It 0.47 [
60 Tanytarsus spp.
61 Acentrella ampla El> 3.6 CG 39

62 Acerpenna pygmaeus El> 3.7 CG “ 0.00 I

63 Acerpenna spp. EP 3.7 CG 118.401

64 Baetis SPP. EP 5.4 CG

65 Caenis spp. EP 7.6 ‘-

baetis spp. EP I 9.3 Gti

I 6.7 ICG I 127.301 19 8.88
L601 11 6.14---

0.00
32 14.96

0.00 0.00
CG 91.20 12 6.61

t

661 Callil
-- 0.00 0.00

671 Eurylophella SPP. IEt= I 31CG 0.00 0.00
“ ‘ICG 4.70 1 “ 0.4768 Hexagenia SPP. E~ I 4.7 I

69 Isonychia spp. Ep 3.8 CF o.m 0.00

70 Neoephamara youngi EP 2.1 CG 0.00 0.00

71 Paraleptophlebia SPP. EP 1.2 CG 1.20 1 0.47

72 Siphlonurus SPP. EP 2.6 CG 0.00 0.00

73 Stenonama SPP. EP 3.4 Sc 27.20 8 3.74

74 Tricorythodes SPP. EP 6.4 CG 54.00 10 4.67

75 Belostoma SPP. HT 9.8 P 0.00 0.00

76 Hesperocor.&a SPP. HT 9 H 0.00 0.00

77 Pyralidae LEP 5 H 0.00 0.00

78 Corbicula sp. MB 6.3 CF 0.00 0.00

79 Eliptio SPP. MB 3.4 CF 6.80 2 0.93

80 Sphaerium spp. MB 7.7 CF 7.70 1 0.47

81 Nigronia serricomis 0

82 Sialis spp. I . ..- 1 .-. . Jo

7 Sc I 6.701 II 0.47

0.00

lklE I 5.5 1P I 0.001 I ox
IMF 7.71P 0.001 o-a

83 Campeloma sp. hlG 6.7
84 Ferrissia SP. h!G 6.91SC I 0.00 I I
85 Hydrobiidae htG Isc O.c

-- , --- I 1 --
86 PhysaIla SPP.

87 Planorbidae htG 6.5 Sc 0.00 I I O.c

88 Nemertea NA P 11 0.4

89 Argia spp. CID 8.7 P 8.7-’ “ - “

90 Boyeria vinosa OD 6.3 P 0.(

91 Calopteryx spp. C)D 8.3

92 Enallegma SPP. c)-

d

70 1 0.47
00 0.00

t P 41.50 5 2.34
w)>. -. I 9 P 27.00 3 1.40

Icm 6.2 P 0.00 0.00
-00 0.00

80 1 0.47
--)0

)0
)0

“Jo
---

.“ u“,,,f.?.,””“Fw. I ..- --—.

84 Macromia SPP. C)D 6.7 P 6.{

95 Neurocordulia SPP. OD 6.8 P 5.1

96 Pachydiplax longipennis C)D 9.6 P 0.00 0.0

97 Progomphus SPP. 00 8.7 P 0.00 0.0

98 Acroneuria SPP. PL 1.4 P 0.00 0.0

99 Allocapnia spp. PL 2.8 SH 0.00 nn

100 Leuctra SPP. PL 0.7 SH 0.70 1 0.47

101 Perlinella spp. PL o P 0.00 0.00

102 Anisocantropus pyraloides “{R 0.8 SH 0.00 0.00

103 Brachycentrus numerosus -rR 1.8CF 0.00 0.00

104 Chaumatopsyche SPP. “rR 6.6 CF . 0.00 0.00

105 Chimarra spp. -rR 2.8 CF 0.00 0.00

106 Hydropsyche SPP. “rR 4 CF 0.00 0.00

107 Hydroptila SPP. “rR 6.2 H 0.00 0.00

108 Lapidostoma SPP. TR 1 SH 0.00

109 Nectopsycha exquisita TR 4.1 SH 4.10 1

110 Oecetis spp. “rR 6.7 P 0.00
41* nv.;athi.n en” TR 6.2 H 12-40 2

I 1121 Phylocantropus SPP. ITR I 6.
——

1141 Pycnopsyche spp. ITR 2.

115 ITriaenodas tardus . ITR I 4.
—. .

0.001

30.47
0.00

1 , , . ,./-, ”s. s1,” -VW. I . . . I - .—. — 0.93
‘6 CF 0.00 0.00

I 113 IPolycentropus sPP. ITR ! 3.5 CF 0.00 0.00
3 SH 0.00 0.00
7 SH 0.00 0.00

I 116 ITurbellaria ITU I /.5 P 7.50 1 0.47
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Station 2. Tinker Creek at Kennedy Pond Road. RBP Ill. 20 September 1994 ,
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Station 2. Tinker Creek at Kennedy pond Road. RBP W. 20 September 1334

TabIe Size: 116 Total Orgs: 214 SCICE 0.22

Number of Samples: 1 Taxa Richness: 37 EP~ 10
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Station 2. Tinker Creek at Kennedy Pond Road. RBP 111.20-September 1994
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Station 2. Tinker Creek at Kennedy Pond Road. RBP Ill. 20 September

Taxon A Rel Abd

Rheotanytarsus SPP. 38 17.76

Acerpenna SF- ~’1 14.95
9.4C

.

.

136
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Station 3. MN Creek, et Reed E-2. RBP III. 20 September 1994

Saq Taxon TAXC NCBI FG For BI A Rel AM
1 Hvdracerina AHC 5.7 P 0.00

2 Amphipoda
0.00

AM 8 CG 16.00 2 1.30
3 Hirudinea ANH P. -
4 Oiigochaeta

0.00
ANO a.2 CG 442.80 64 36.06

5 Anchytarsus bicolor . co 3.8 SH 0.00 o.m
6 Ancyron~ variegates co 6.9 CG 0.00 0.00
7 Dineutus spp. co 5.6 P 0.00 0.00

8 DubiraDhie bwittata co 6.4 P 0.00 0.00

hia spp. co 6.4 CG 0.00 “ 0.00
I Gyrinus spp. co 6.3 P 0.00 O.a

Haliplus SP. co 8.5 CG 8.50
Helichus fastigatus co 6.4 Sc 0.00
Hydroporus spp. co 8.9 P’ 8.$

1=#-
1=1-12

13’
14 Macronvchus alabratus

0.00
-.901 1 0.65

ICf) I A71CC I nm I 0.00

I
.,-----~.--.—---

! .- 1 . . . ,-- 1 “.

15 lPeltodvtes srID.

---

1co 8.61H ().0() [ I 0.0

16 Stenelmis humerosa co 6.4 CG 0.001
17 Stenelmis spp. co 5.4 CG
18 Cambaridae DC 8.8 H
19 Palaemonetes pafudosus DC 6.7 H 1

r
1P. DCC

0.00
0.00 0.00
0.00 o.m

13.40 . .2 1.30

I
9.81CG I 0.00 0.00

Incc GICG 0.00 0.00
[UGG /.41r I 0.00 0.00

IDCC I 7.91CG 15.80 2 1.30
Infie 4n t,..- 1

0.00 0.00

[uLb I IJ.zl Gti I 31.00 6 3.26
lm*- a -i-a

0.00 0.00

)0 0.00

CG 0.00 0.00

DCC 8.5 CG 0.00 0.00

DCC 6.7 SH 0.00 0.00
ncc 6.9 CG 27.60 4 2.60

80 2 1.30

‘D 0.00
600 0.00

CG ~ 0.00
L6 CG 0.00 0.00
;.5 P 52.00 8 5.19

Inn I CG 0.00

+
DC 0.00 0.00
nn I 4.7 P 0.00 0.00

10 SH 30.00 3 1.95
I CF 0.00 0.00

‘.7 SH 0.00 0.00

20 Chironomus spI
27 Cladopelma sp.
22 Cryptochironomus spp.

23 Dicrotendipes spp.
24 Goeldichironomus holoprasinus
25 Microtendipes tydalensis
26 pa flastielln sn.

1’

t--- 1 ..,--
--- -.1- 1

- - ------- --- -F-
Ubb Lo Le I

[ 27 IParachironomus spp. DCC 9.2 CG 0.(

3 I Paralauterborniella sp.. DCC 4.8

Ec 6.4 SH 12.1

I

33 Tribelos jucundum DCC --A,. 6.6 CG O.a
34 Xestochironomus sp. DCC 6.4 SH (
“5 Zavrelliella SD. ncc

-P

13
36 Antocha spp. 100 I 4
37 Ceratopogonidae IDO 6
38 Helius spp.

39 Hemerodromia spp.
40 Hexatoma spp. . .

1 Limonia spp. . . DO 1

I
42 Simulium spp. DO 4.4

t-- I I .

3 8.1 ICG I

14

43 Tipula spp. DO 7

44 Corynoneura spp. DOR 6.2 CG 0.00
45 Cricotopus/Ortho Spp. DOR 8.8 CG 0.00

46 Parametriocnamus sp. DOR 3.7 CG 0.00

47 Rheocricotopus spp. DOR 7.3 CG 0.00
48 Thienemanniella spp. DOR

.- ,

49 Xylopus par DOR 6.61SH l— 0.00 I

El
0.00
0.00
o.m
0.00

61CG I 0.00 I I 0.00]

I 50 IAblabesmyia spp.
S1 IArRcm.trmtmwmIim inhnenmi

‘“’A ‘ 6“”” la

-.. . I -. . . --.
-. . .F ”””.,-.”, ., F”” ,., ,,, .--,., DTA . 0 P n not
52 Clirrotanypus pinguis DTA 9.1 P
53 Conchapelopia spp. DTA 8.7 P
54 Labrundinia spp. DTA ..6 p 0,()

inypus spp. DTA
- -. 1 -. )0 0.00

55 Nilota 4 ‘P 0.00 0.00
56 Pentaneura inconspicua IDTA J 4.6 P 0.00 0.00

57 Procladius spp. IDTA I 9.3 P 18.60 2 1.30

I 58 IRheotanytersus spp. I DTY I 6.41CF I 6.401 Ii 0.651



Station 3. Mill Creek at Road &L RBP ill. 20 September 19<4
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59 Stempellinella spp. Drv 6.3 CG 0.00 0.00

60 Tanytarsus SPP. o-i-v . 6.7 CG 107.20 16 10.39

61 Acentrelle ampla EP 3.6 CG 0.00 0.00

62 Acerpenna pvgmaeus EP 3.7 CG - 0.00 0.00

63 Acerpenna SPP. EP 3.7 CG 0.00 0.00

64 Baetis SPP. EP 5.4 CG 16.20 3 1.96

65 Caenis spp. EP 7.6 CG 7.60 1 0.65

66 Callibaetis SPP. EP 9.3 CG 0.00 0.00

67 Eurylophelle SPP. EP 3 CG 0.00 0.00

68 Hexagenia SPP. EP 4.7 CG 23.60 5 . 3.26

69 Isonychie spp. EP 3.8 CF 0.00 0.00

70 Neoephamera voungi E[> 2.1 CG 0.00 0.00

71 Paraieptophletia SPP.
El> 1.2 CG 0.00 0.00

72 Siphlonunrs SP. E[> 2.6 CG 5.20 2 1.30

73 Stenonama spP. El> 3.4 Sc 6.80 2 1.30

74 Tricorythodes SPP.
E[> 5.4 CG - 0.00 0.00

7 5 Belostoma SP. HT 9.8 P 0.00 0.00

7 6 Hasperocorixa Sp. HT 9 H 0.00 0.00

7 7 PvraIidaa LEP 5H 0.0 0 0.00

7 8 Corbicula SP. MB 6. 3 CF 0.00 0.00

79 Eliptio SPP. MB 3. 4 CF 0.00 0.00

8 0 Sphaarium spp. MB 7. 7 CF 77.0 0 10 6.4 9

8 1 Nigronia sarricornis ME s. 5P 0.00 0.00

82 Sialis SPP. ME 7. 7P 0.00 0.00

8 3 Campeloma SP. MG 6. 7 Sc 13.4 0 2 1.3 0

84 Ferrissia SP. NIG 6. 9 Sc 0.00 0.00

8 5 Hydrobiidae MG Sc 0.00

8 6 Physalle SPP. MG 9. 1 Sc 9.1 0 1 0.6 5

8 7 Planorbidae MG 6. 5 Sc 0.0 0 0.0 0

8 8 Nemertea NA P 7 4.5 6

8 9 Argia spp. cID 8. 7P 0.0 0 0. 00

9 0 Boyeria vinosa CID 6. 3P o. 00 0. 00

91 Calopte~ spp. CID 8. 3P 0.0 0 0. m

92 Enallagma SPP. CIQ.,. . 9P 0.0 0 0. 00

93 Gomphus SPP. C)D 6.2 P 37.2 0 6 3.9 0

84 Macromia SPP. C)D 6 .7 P 6.7 0 1 0.6 6

95 Naurocordulia spp. C)D 5.8 P 0.0 0 0. 00

96 Pachydiplax longipannis C)D 9 .6 P o. 00 0.0 0

97 Progomphus SPP. C)D 8.7 P o. 00 0. 00

98 Leuctra SPP. PL o.7 SH o. 00 0. 00

99 Acroneuria spp. PL 1.4 P o. 00 0. 00

100 Allocapnia SPP. PL 2 .8 SH o. 00 0. 00

101 P.erlinallasPP. PL OP o.00 0. 00

102 khisocentropus pyraloides -rR o.8 SH o. 00 0. 00

103 Brachycantrus numarosus TR 1.8 CF o. 00 0. 00

104 Cheumatopsyche SPP. -rR 6.6 CF o.00 0. 00

105 Chimarra SPP. “rR 2.8 CF o.00 0. 00

106 Hydropsyche SPP. “rR 4 CF o. 00 0. 00

107 Hydroptila SPP. T’R 6.2 H o. 00 0. 00

108 Lepidostoma SPP. TR 1 SH o.00 0. 00

109 Nectopsyche exquisita TR 4.1 SH o. 00 0. 00

110 Oecetis spp. TR 6.7 P 5.70 1 0. 66

111 Oxyethira spp. TR 6.2 H o.00 0. 00

112 Phylocentropus SPP. TR 5.6 CF o.00 0 .00

113 Polycentropus sPP. . . .. TR 3.6 CF o.00 -. 0 .00

114 Pycnopsyche SPP. TR 2.3 SH o.00 0 .00

115 Trieenodes tardus TR 4.7 SH o.00 0 .00

116 Turbellaria TU 7. 5P 7 .60 1 0 .65
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Statifon3. Mill Creak at Road E-2. RBP 111.Zo.september 1994

Table Size: 116 Total Orgs: 154 SCICE 0.45

Number of Samdes: 1 Tam Richness: 30 EPn 6

<w.:-----
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Station 3. Mill Creek at Road E-2. RBP [[l. 20 September 1994

Taxon A Ret Abd

Oligochaeta 54 35.06
Tanytarsus SPP. 16 fio.39

Sphaerium SPP. I 101 -6.44
Ceratopogonidae 81 5.19

142
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Station 4. Crouch Branch at Road 4. REP 1[1.20 Saptember 1994

Sect lTaxon ITAXC NCBI FG For 81 A Rel Abd
1 IHydracarina IAHC 6.7 P 0.00 0.00

‘AM 8 CG 0.00 0.00

I 31Himdinaa IANH P 0.00
8.2 CG 262.40 32 80.00

1 21Amphipoda P

I 4101igochaeta IANO I
5 Anchytarsus bicolor co 3.8 SH 0.00 0.00
6 Ancyronyx variegates co 6.9 CG 0.00 0.00
7 Dineutus SPP. co 6.6 P 0.00 0.00

CG 0.00 0.00
9 lDubiraphia SPP. Ico I 6.4 CG 0.00 “ 0.00

10 IGvrinus SPP. I co 6.3 P 0.00 0.00
j CG 0.00 0.00

I 121Helichus fastigatus Ico I 6.4 Sc 0.00 0.00
13 IHydroporus SPP. I co 8.9 P 0.00 0.00

7 CG 0.00 0.00

I 8 IDubiraphia bivittata Ico I 6.4

I 11 lHaliplus SP. I co I 8.!

I 14 lMacronychus glabratus Ico I 4.:

I 15IPekodvtes SPP. Ico I 8.51H I 0.001 I 0.00
:G 0.001 0.00

[

161 Stenelmis humerosa Ico I 5.41C
171 Stanalmis SPP. 1co 6.4~CG- 1 0.001 I 0.00
18 ICambaridae IDC I 8.8/H 0.001 0.00
19.I Palaamonetas paludosus IDC I 6.71H

t

I 0.00 I
20 IChironomus SPP. IDCC

I 0.001
9.8 CG 0.00 0.00

I 21 ICladopalma SP. IDCC I 5 CG 0.00 0.00

< —. —.,r---- . . $ P 0.00 0.00
23 Dicrotandipes SPP. DCC 7.9 CG 0.00 0.00
24 Goakfichironomus holoprasinus DCC 10 CG 0.00 0.00
25 Microtendipes rydalensis DCC 6.2 CG 0.00 0.00

2.6 CG 0.00 0.00

1—– ’221Crvntochironomus sm. ‘ iDCC I 7.4

L 26 IPagastiella SP. [DCC I
IDCC .1 9.21CG I 0.00 0.00

Paralauterborniella SP. A f?iCG 0.00 0.00
DI_ - 0.00 0.00

IDCC I 6.71SH I 0.00 0.00
6.91CG 0.00 0.00

I 27 IParachironomus SPP. .

28 I -- 1 ..- -- I

‘cc 8.51CGI 29
30 IPolypedi[um fallax

II F%aarlopsectra flavipes 1

I 31 lPolypedilum spp. IDCC I
32 Stenochironomus sp. DCC 6.4 SH 0.00 0.00
33 Tribelos jucundum DCC ?., 6.6 CG. 0.00 0.00
34 Xestochironomus sp. DCC 6.4 SH 0.00 0.00
35 IZavrellialla spp. DCC CG 0.00
36 lAntocha spp. DO 4.6 CG 0.00 0.00

5 P. 0.00 0-00

.,,.,.../,,.,,

1 37 ICeratopogonidae IDO I 6.{

I 38 lHalius spp. I DO I ICG I 0.00

0.00 0.00

71P I 0.00 0.00t

39 lHemerodromia spp. IDO I 8.1 ICG I

40 I Hexatoma SPP. IDO 4.i
—

I .41 lLimonia SPP. IDO I IOISH I 0.001 I 0.00
0.00 I 0.00

t

421 Simulium SPP. IDO I 4.41CF I
43 lTipula spp. IDO

—.—
7.7 SH 0.00 0.00

2 CG 0.00 0.00
8.8 CG 0.00 0.00

I 46 lParametriocnemus SP. IDOR I 3.7 CG 0.00 0.00
3 CG 0.00 0.00
6 CG 0.00 0.00

t-

441 Corynonaura spp. IDOR I 6.
45 ICricotopus/Ortho spp. IDoR

—

1---47 IRheocricotopus SPP. IDOR I 7.
481 Thienemanniella SPP. lDOR

I 49 IXVIOPUSpar IDOR 1 6.6 SH 0.00 0.00
50 IAblabesmyia SPP. {DTA 6.4 P 0.00 0.00

0 P 0.00 0.00

I

521 Cliriotanypus pinguis DTA 9.1 P 0.00 0.00
53 IConchapelopia spp. DTA 8.7 P 0.00 0.00

DTA .6 P. 12.00 ..2 5.00

I 55 INilotanypus SPP. DTA 4 P 0.00 0.00
DTA 4.6 P 0.00 0.00
DTA 9.3 P 0.00 0.00

I 58 IRheomnytarsus SPP. DTY 6.4 CF 0.00 0.00

I 51 lApsectrotanypus johnsoni [DTA I

I 54 ILabrundinia SPP. I

t

56 IPantaneura inconspicua
57 IProcladius spp.
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Station 4. Crouch Branch at Road 4. RBP Ill. 20 September 1994
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59 Stempellinella spp. DTY 5.3 CG 0.00 0.00
60 Tanvtarsus SPP. DTY 6.7 CG 0.00 0.00
61 Acentrella ampla EP 3.6 CG 0.00 0.00
62 Acerpenna pygmaaus EP 3.7 CG 0.00 0.00
63 Acerpenna SPP. EP 3.7 CG 0.00 0.00
64 Baetis SPP. EP 6.4 CG 0.00 0.00
65 Caanis spp

Pm 7. *- 0.00 0.00
66 Callibaetis SPP.

. .
EP 9.3 CG 0.00 0.00

67 Eurylophella spp. EP 3 CG 0.00 0.00

aQ U-”.”.”;. e-m !=P A7 CG ‘0.00 0.00

69 lsonychia SPP. I Cr I .5.6 I Lr I 0.00 0.00

70 Neoaphemera youngi
I r.” - .Infi

0.00 0.00

71 ParalePtoPhlebia SPP. kl= 1 .Z Lti 0.00 0.00

72 Siphlonums SP. EP 2.6 CG 0.00 0.00

73 Stenonema spp. EP 3.4 Sc 0.00 0.00
74 Tricorvthodas SPP. EP 5.4 CG 0.00 0.00
7
7

}
““ , , ,QA”~”s..” “Fp. I . . 1 . ----

. . .- . .-. lA - 1

Iu- 1 A.llbul
,-- ---- I

75 Belostoma SP. HT 9.8 P 0.00 0.00

16 Hesperocorixa SP. HT 9 H 0.00 0.00

77 Pyralidaa ~EP 5 H 0.00 0.00

78 Corbicula sp. MB 6.3 CF 0.00 0.00

MB 3.4 CF79 Eliptio SPP. 0.00 0.00
80 Sphaerium spp. MB 7.7 CF 0.00 0.00

81 Nigronia serricornis ME 5.5 P 0.00 0.00

82 Sialis spp. ME 7.7 P 0.00 0.00

I 0.001 I 0.00

I -- ... -.- —..—-- 0.00

83 Campeloma sp. MG 6.7 Sc I 0.001
84 Ferrissia SP. MG 6.9 Sc
85 Hvrfrobiidae MG Sc
86 Physella spp. MG 9.1 Sc 0.001 I 0.00]
87 Planorbidae MG 6.5 Sc
88 Nemertea NA P
89 Argia spp. OD 8.7 P 26.1OI 31

L
30 Boyeria vinosa OD 6.3 P

t’

13.00 I 21 6.00
04)0
7.501

~ 0.00 0.00
91 Calopteryx spp. 100 I 8.31P 0.00 0.00
92 Enal[agma SPP.

IA- -I- “ 00 1 2.50
93 Gomphus spp. 100 I 6.21P I 0.00 0.00
94 Macromia spp. 100 6.7 1P 0.00 0.00
95 Neurocordulia spp. OD 5.8 P 0.00 0.00

96 Pach@iplax Iongipennis 00 9.6 P 0.00 0.00

97 Progomphus spp. 00 8.7 P 0.00 0.00
98 Acroneuria spp PL 1.4 P 0.00 0.00
99 Allocapnia spp. PL 2.8 SH 0.00 0.00

100 Leuctra spp. PL 0.7 SH 0.00 0.00
101 Pedinella spp. PL o P 0.00 0.00

102 AnisocentroPus pyraloides TR 0.8 SH 0.00 0.00
103 Brachvcentrus numerosus TR 1.8 CF 0.00 0.00
104 Cheumatopsyche SPP. TR 6.6 CF 0.00 0.00

105 Chimarra spp. TR 2.8 CF 0.00 0.00

106 Hydropsyche SPP. TR 4 CF 0.00 0.00
107 Hydroptila spp. TR 6.2 H 0.00 0.00
108 Lepidostoma spp. TR 1 SH 0.00 0.00
109 Nectopsyche exquisita TR 4.1 SH 0.00 0.00

I 11 OIOecatis spp. I TR I 6.71P i 0.00 I I 0.00]

111 Oxyethira spp. TR 6.2 H 0.00 0.00
112 Phylocentropus spp. TR 6.6 CF 0.00 0.00
.113 Polycentropus spp. TR 3.5 CF 0.00 0.00
114 Pvc----. ”--- --- 1-n *9 Cu 0.00 0.00
115 Triaenodes tardus ITR I 4.71SH 0.00 0.00
1.- - ,––,,- . . 17, , -.-I- 0.00 0.00
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Station 4. Crouch Branch at Road 4. RBP Ill. 20- Saptember 1994

Table Size: 116 Total Orgs: 40 SC/CF:

Number of Ssmrdes: 1 Taxa Rishness: 5 EP~ o

,.., .:
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Station 12. Indian Grave Branch at Road B. RBP II. 21 September 1994
122

Table Size: 57 Total Orgs: 192 SC/CF:
Number of Samples: 1

0.15
Texa Richness: 23 EPT3 11 I

..
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Station 12. Indian Grave Branch at Road B. RBP Il. 21

1

September 1994-
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Station 12. Indian Grave Branch at Road B. RBP Il. 21 September 1994

[Taxon 1A lRel Abd I
lChironomini I 61 t 31.771

.

..!
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Station 1. Rosemary Creak naar Rosamary Chinch. REP Ill. 20 Septamber 1994

Seq lTaxon ITAXC INc81
a IAHC 6.71P ! (

=

1 H dracarin
2 Am hipodt
3 Hirudim
4 Oli och

I . AM 8 CG
ea ANH P.-
Iaeta ANO 8.2 CG 2
:arsus bicolor . co 3.8 SH5 Anchyt 0.00 0.00

6 Ancyronyx variegates “ Ico 6.9 CG 0.00 0.00
7 Dineutus spp. Ico 5.5 P 0.00 0.00
8 Dubirepti” k~~;****= ien 6A PC 0.00 0.00

9 0.00 .0.00
10 IG@nus spr I 0.00 .0.00

0.00 0.00
0.00 0.00

,,” “,. ...”.” . . -.T -. I

I Dubirephie SPP. co 6.4 CG (

P. co 6.3 P
. co 8.5 CG

]etus co 5.4 CG (

t

t3 Hydroporus SPP. co 8.9 P 0.00 0.00
14 Mecronychus glabratus co 4.7 CG 0.00 0.00

I Pekodytes spp. co 8.5 H 0.00

1 Stenelmis humerosa co 5.4 CGk=15
16
17

0.00
5.40 1 0.62
0.00 0.00

44.00 5 3.09
32.10

9.8 CG 0.00 0.00
5 CG 0.00 0.00
$ P 0.00 ‘0.00

DCC I 7.9 CG 0.00 0.00
DCC 10 CG 0.00 0.00
DCC I 6.2 CG 12.40[ 2 1.23

Stenelmis spp. co 5.4 CG
I Cambaridae DC 8.8 H

I 19 Palaemonetes paludosus DC 6.7 H ! 348.401 . 521
s Spp. DCC
9 Sp. DCC

chironomus spp. DCC 7.4I 22 ICryptoc
231 Dicrotandipes SPP.

,-

24 Goeldichironomus holoprasinus

IDCC I 2.6 ICG I 0.001 I 0.00
Ire-a - 21CG 0.001 0.00P. Ubb a.d

I

28] Para[auterborniella sp. DCC 4.8 CG 0.00 0.00
29 IPhaanopsectra flavipes DCC 8.5 CG 0.00 0.00

dilum fallax ‘ DCC 6.7 SH 0.00 0.00
DCC 6.9 CG 13.80 2 .1.23

s Sp. DCC 6.4 SH 0.00 0.00
1Tribelos jucundum DCC ~,. .6.6 CG . 0.00 ( 0.00
, Xestochironomus SP. DCC 6.4 SH 0.00 0.00
i Zavrel[iella sp. DCC CG 0.00

ltocha spp. Do 4.6 CG 0.00 0.00
ratopogonidae DO 6.5 P 0.00 0.00

II I-felius spp. DO CG 0.00
erodromia spp. DO 8.1 CG ~ 0.00
Itoma spp. DO 4.7 P 0.00

P. DO 10 SH (

:PP. DO 4.L ‘

I 34

1=1-
35
36 An

37 Ce

&
41CF ,4E=

40 Hexal
41 Limonia s I

42 Simulium s
43 Tipula spp.
44 Corynoneura sp~
45

DO 7.;
1. DOR 6.:

i ICricotopus/Ortho spp. DOR 8.1
; Paramatriocnemus sp. DOR 3.;

:Otopus Spp. DOR -7.:
Ianniella spp. DOR [
par DOR 6.[

!smyia spp. DTA 6.41P ! 6.401 l! 0.62]

7 SH 0.00 0.00
2 CG 0.00 0.00
8 CG 0.00 0.00
7 CG 0.00 0.00
3 CG 0.00 0.00
6 CG 0.00 0.00

-

=+=

47 Rheocric
48 Thienem
49 Xylopus
50 Ablabe
51 Ansectrnrsnvnus iohnsoni

61SH I 0.001 I 0.00]

IDTA I OIP I 0.001 11 0.62
1--1-. -11P 36.401 41 2.47

0.00EE!i5r”
11s Utfi a.

Ipia spp. DTA 8.71P I 0.001 I
snn. . DTA 61P 0.001 1 ‘ 0.001

; Spp. DTA 41P ! 0.001 I

56 Pentaneura inconspicua DTA 4.(

57 Procladius spp. DTA 9.31P I
58 Rheotanytarsus SPP. DTY 6.41CF

0.00
61P ! 0.00 0.00

0.00 0.00
0.00 0.00
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station 1. Rosemary Creek neer Rosamery Chruch. RBP-111.20 Saptember 1994

59 Stempallinel[e spp. DTY 6.3 CG 0.00 0.00
60 Tanytersus spp. DTY 6.7 CG 13.40 2 1.23

61 Acentre[la empla EP” 3.6 CG 0.00 0.00

62 Acerpanna py gmaeus EP ,3.7 CG “ 0.00 0.00
63 Acerpenna spp. EP 3.7 CG 0.00’ 0.00
64 Baetis spp. EP 6.4 CG 16.20 3 1.86
65 Caenis spp. EP 7.6 CG 22.80 3 1.85
66 Callibaetis spp. EP 9.3 CG 0.00 0.00
67 Eury[ophella spp EP 3 CG 0.00 0.00

6S Haxagenia spp. EP 4.7 CG 65.80 14 “ 8.64

69 Isonychia spp. EP 3.8 CF 0.00 0.00
70 Neoephemare yourrgi EP 2.1 CG 0.00 0.00
71 Paraleptophlebia SPP. EP 1.2 CG 3.60 3 1.85
72 Siphlonurus SPP. EP 2.6 CG 0.00 0.00
73 Stenonema spp. EP 3.4 Sc 34.00 10 6.17
74 Tricorythodes SPP. EP 5.4 CG 32.40 6 3.70
75 Belostoma SP. HI- 9.8 P 0.00 0.00
76 Hesperocorixa sp. HT 9 H 0.00 0.00
77 Pyralidae LEP 5 CG 0.00 0.00
78 Corbicula SP. MB 6.3 CF 37.80 6 3.70

I 79 IEliptio SPP. IMB I 3.41CF

I 80 lSphaerium spp. IMB I 7.7 ICF
81 INigronia sarricornis lM~ I 5.51P

821 Sialis spp. IME 7.71P

[ 83 ICampeloma sp. IMG ! 6.71SC

I 84 IFerrissia sp. IMG I 6.91SC
85 Hydrobiidee MG Sc 0.00

86 Physella spp. MG 9.1 Sc 9.10 1 0.62
87 P[anorbidae MG 6.6 Sc 0.00 0.00
88 Nemertea NA P 0.00
89 Argia spp. 0[> 8.7 P 0.00 0.00
90 Boyeria vinosa OD 6.3. P 12.60 2 1.23
91 Calopte~ spp. 01) 8.3 P 8.30 1 0.62
92 Enallagma spp. -01)~<:-. .9 P 0.00 0.00
93 Gomphus spp. 0[) 6.2 P 12.40 2 “ 1.23
94 Macromia spp. OD 6.7 P 0.00 0.00
95 Neyrocordulia spp. OD 5.8 P 0.00 0.00
96 Pachydiplax Iongipennis Oc) 9.6 P 0.00 0.00
97 Progomphus spp. IOD 8.7 P 0.00 0.00
98 Acroneuria spp. IPL 1.4 P 0.00 0.00
99 Allocapnia spp. IPL 2.8 SH 0.00 0.00

100 lLeuctra spp. IPL 0.7 ISH 0.00 0.00
101 Perlinella spp. PL o P 0.00 0.00
102 Anisocentropus pyraloides TR 0.8 SH 0.00 0.00
103 Brachycentrus numarosus TR 1.8 CF 0.00 0.00
104 Cheumatopsyche SPP. TR 6.6 CF 0.00 0.00
105 Chimarra spp. TR 2.8 CF 0.00 0.00
106 Hydropsyche spp. TR 4 CF 0.00 0.00
107 Hydropti[a spp. TR 6.2 H 0.00 0.00
108 Lepidostoma spp. TR 1 SH 0.00 0.00
109 Nectopsyche exquisita TR 4.1 SH 0.00 0.00
110 Oecatis spp. TR 5.7 P 0.00 0.00
111 Oxyethira spp. TR 6.2 H 0.00 0.00
112 Phylocentropus spp. TR 5.6 CF 39.20 7 4.32
113 Polycentropus spp. TR 3.5 CF 0.00 0.00
114 Pycnopsyche spp. TR 2.3 SH 0.00 0.00
115 Triaenodes tardus TR 4.7 SH 0.00 0.00
116 Turbellaria TU 7.5 P 0.00 0.00
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Station 1. Rosemary Creek near Rosematy Chruch. RBP Ill. 20 September 1994

I Station
Rosemary Creek near Rosemarv Church - 1 I
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Station 4. Crouch Branch a< Road 4. RBP Ill. 20

~Taxon 1A iRel Abd I
Oligochaeta 32 80.00

Argia SPP. 3 7.50

Labrundinia spp. 2 5.00

Planorbidae 2 5.00

September 1994
148

I

..
. .



——— . .. .

149
‘Station 6. Tires Branch at Road :?. RBP Ill. 20 Septambar 1994

.......-

Seq Taxon TAXC NCBI FG For BI A Ret Abd

1 Hydracarina AHC 5.7 P 0.00 0.00

2 Amphipoda AM 8 CG 88.00 11 4.01

3 Himdinea ANH . . f’ 0.00

4 Oligochaeta ANO 8.2 CG 49.20 6 2.19

5 Anchytarsus bico[or co 3.8 SH 0.00 0.00

6 Ancryonyx variagatus co 6.9 CG 0.00 0.00

7 Dineutus spp. co 5.5 P 11.00 2 0.73

S Dubiraphia bivittata co 6.4 0.00 0.00

9 Dubirephia SPP. co 6.4 CG 0.00 “ 0.00

10 Gyrinus SPP. co 6.3 P 0.00 0.00

11 Halipkrs SP. co 8.5 CG 0.00 0.00

12 Helichus fastigatus co 5.4 Sc 0.00 0.00

13 Hydroporus SPP. co 8.9 P 0.00 0.00

14 Macronychus glabratus co 4.7 CG 9.40 2 0.7 3

15 Peltodytes SPP. co 8. 5H 0.00 0.0 0

16 Stenelmis humerosa co 6. 4 CG 16.20 3 1.0 9

1 7 Stenelmis spp. co 5. 4 CG 0.0 0 0.0 0

18 Camberidae DC %. 8H 88.0 0 10 3.6 5

19 Palaemonetes paludosus Dc 6. 7H 0.0 0 0.0 0

2 0 Chironornus spp. DCC 9. 8 CG 0.0 0 0.0 0

2 1 Cladopalma SP. DCC 5 CG 0.0 0 4 0.00

22 Cryptochironomus spp. DCC 7. 4P 44.4 0 6 2.1 9

2 3 Dicrotandipes spp. DCC 7. 9 CG 0.0 0 0.0 0

2 4 Goaldichironomus holoprasinus DCC 10 CG 0.0 0 0.0 0

2 5 Microtendipes rydalensis Dcc 6. 2 CG 0.0 0 0.0 0

2 6 Pagastiella SP. DCC 2. 6 CG 0.0 0 0.0 0

2 7 Parachironomus spp. DCC 9. 2 CG 0.0 0 0.0 0

2 8 Paralauterbomiella SP. DCC 4 .8 CG 0.0 0 0.0 0

2 9 Phaenopsectra flavipes t)cc 8 .5 .CG 34.0 0 4 1.4 6

3 0 Polypedilum fallax DCC 6 .7 SH 0.00 0.0 0

31 Polypadilum spp. DCC 6 .9 CG 255.30 3 7 13.6 0

32 Stenochironomus SP. DCC 6 .4 SH 6.40 1 0.3 6

33 Tribelos jucundum Dcc . .6 .6 CG 0.00 0. 00

34 Xestochironomus sp. DCC 6.4 SH 0.00 0. 00

35 Zavrelliella spp. Dcc CG o. 00

36 IAntocha spp. Do 4 .6 CG 0.00 0. 00

371 Ceratopogonidae Do 6.5 P 0.00 0. 00

38 Helius SPP. no CG 7 2. 55

39 Hemerodromia SPP DO 8.1 CG 8.10 1 0. 36

40 Hexatoma SPP. Do 4.7 P 9.40 2 0. 73

41 Limonia spp. 00 10 SH 0.00 0. 00

42 Simulium SPP. DO 4.4 CF 4.4 0 1 0. 36

43 Tipula SPP. DO 7.7 SH 0.0 0 0. 00

44 Corynoneura spp. DOR 6.2 CG 0.0 0 0 .00

45 CricotopuslOftho SPP. DOR 8.8 CG 0.0 0 0 .00

46 Parametriocnemus sp. DOR . 3.7 CG 7.4 0 2 0 .73

47 Rhaocricotopus SPP. DOR 7.3 CG 7.3 0 1 0 .36

48 Thienemanniella SPP. DOR 6 CG 0.0 0 0 .00

49 XYlopus par DOR 6.6 SH 6.6 0 1 0 .36

5 0 Ablabesmyia SPP. DTA 6.4 P 51.2 0 8 2 .92

5 1 Apsactrotanypus johnsoni DTA OP 0.0 0 0 .00

5 2 Clinotanypus pinguis DTA 9.1 P 9.1 0 1 0 .36

5 3 Conchapelopia SPP. DTA 8.7 P 104.4 0 12 4 .38

. . 54 Labrundinia SPP. . DTA 6P 0.0 0 0 .00

55 Nilotanypus SPP. ~. DTA “ 4P o. 00 0.00

5 6 Pentaneura inconspicua OTA 4.6 P o. 00 0.00

5 7 Procladius spp. DTA 9.3 P o.00 0.00

58 Rheotanytarsus SPP. DTY 6.4 CF 300. 80 47 17.15
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.

S9 IStempellinella spp. {DTY I 6.31CG I 0.00 0.00
60 lTanv*nrefl~ =mn InTY fi.71cG A55.fjo 68 24.82

0.00 0.00
0.00 0.00
0.00 0.00

i7.80 7 2.66
7.60 1 0.36
0.00 0.00

r------ -1-l-. ----- 1 . .

t

61 Acentre[la ampla iP - 3.6 CG
62 Acerpenna pygmaeus El? 3.7 CG “
63 Acerpenna spp. EP 3.7 CG

EP 5.4 CG :

iEP I 7.61CG I

P. IEP 9.3 ICG
1. EP 31CG 0.00 0.00

0. EP 4.7tCG 0.00 . 0.00
1. EP I 3.81CF 0.00 0.00

I
70 lNeoephemera youngi EP 2.1 ICG 0.00 0.00

t
EP
FP

1.21CG I 0.00 I I 0.001
9 F.lr?c I 0.001 I 0.601,,,”,”” “p. ,-, t .-.-,--

nonema spp. [EP 3.41SC I

i=-

EP

HT
UT/ 0 Intlspuruuullxu ap. lnl I -In I V.uu I

ILEP

IMB I
Iaerium spp. IMB 7.7

3.4 CF 0.00 0.00
CF 0.00 “0.00

5.5 P 0.00 0.00
7.7 P 0.00 0.00

SC 0.00 0.00
Isc I 0.00 O.v

+
ME
MF....-

83 Campalo”rna sp. MG 6.7

84 Ferrissia sp. MG 6.9

85 Hydrobiidae MG
S6 Phvsella son. MG 9.1

Sc I I I o.
Sc 0.001 0.

87 IPlanorbidae IMG I 6.5
nertea INA

Sc 0.00 0.00
P 3 1.09
P 104.40 12 4.38ia sno. IOD I 8.7

eria vinosa !00 I 6.3
yx Spp. 100 8.3
la SPP. {OD 9= .,..%

nphus spp. 100 6.2

:romia spp. IOD 6.7 * -.—— , ----
P ‘1 0.001 o.mIrocordulia spp. 00 S.8

I
96 Pachydiplax Iongipannis OD 9.6 P i

97 Progomphus spp. 00 8.7 P
98 Acroneuria spp. PL 1.4 P

99 Allocapnia spp. PL 2.8 SH
ctra spp. ~PL 0.7 SH I 2.801 4

inella spp. IPL o P 0.001 1

--w==H#t

~ 102 Anisocentropus pyraloides

I 0.001 I 0.00
1.46

-.

{

0.36
0.81SH I 0.001 0.00

001-‘- ‘-- ‘-1031Brachycantrus numerosus ITR I Y.81CF I 0.001 I O.c .
104 ICheumatopsyche spp. ITR 6.61CF 0.001 0.00
105 Chimarra spp. TR 2.8 CF 0.00 0.00
106 Hydropsyche spp. TR 4 CF 0.00 0.00
107 Hydpfimtil=~mm TR 67 u 0.00 0.00
108 Lepidostoma spp. TR 1 SH 0.00 0.00
109 Nectopsyche exquisita TR 4.1 SH 0.00 0.00
lfrl nnI.ati. Cnn TR G7 P n on n nn

., “~.., ” -p~. I . . . I --- .,

. -1
111 IOxyethira spp.

-.--
ITR I 6.21H I 0.00 0.00 .

112 lPhylocentropus SPP. ITR 5.61CF 0.00 0.00
1 0.00 0.00
114[ Pycnopsyche spp. ITR I 2.31SH I 0.00 0.00
l151Triaer - J-- .–. J..- 1-l-m A 71eu n .,-. 0.00

, . - ,- ””-.,” ..p~. I . . . 1 -.. . \ ----- 1

I 13 IPolycenwopus spp. ITR ! 3.51CF !

waes taraus I In I -+. / l-n I U.uu [

I 1161Turbellaria ITU I 7.51P I 0.001 I 0.00
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Station 5. Tires Branch at Road 2. RBP Ill. 20 Septembar 1994

Table Size: 116 Total Orgs: 274
Number of Samples:

Sclcl%
1 Taxa Rishnass: 32 EPT: A I

.
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Station 5. Tires Branch at Road 2. RBP Ill. 20 September 1994

Taxon 1A lRel Abd I
Tanytarsus SPP. 68 24.82
Rheotanytarsus spp. 47 17.15
Pohmedilum SOO. 37 13.50 ‘-

. .

154
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seq Taxon TAXC NCIX FG For BI A Rel AM

1 Hydracarina AHC 6.7 P 11.40 2 0.86

2 Amphipoda AM 8 CG 24.00 3 1.28

3 Hirudinea ANH P“ 0.00

4 Oligochaeta ANO 8.2 CG 106.60 13 6.66

5 Anchytarsus bicolor “ co 3.8 SH 0.00 0.00

6 Ancyronyx variegates co 6.9 CG 0.00 0.00

7 Dineutus spp. co 6.5 P 0.00 0.00

8 Dubiraphia bwittata co 6.4 CG 0.00 0.00

9 Dubiraphia SPP. co 6.4 CG 0.00 “ 0.00

10 Gyrinus SPP. co 6.3 P 0.00 0.00

11 Halip[us SP. co 8.5 CG 0.00 0.00

12 Helichus fastigatus co 6.4 CG 0.00 0.00

?3 Hydroporus SPP. co 8.9 P 0.00 0.00

14 Macronychus glabratus co 4.7 CG 0.00 0.00

15 Peltodytes SPP. co 8.5 H - 42.60 6 2.14

16 Stenelmis humerosa co 6.4 CG 0.00 0.00

17 Stenelmis SPP. co 6.4 CG 0.00 0.00

18 Cambaridae DC 8.8 H 0.00 0.0 0

19 Palaemonetes paludosus DC 6.7 H 0.00 0.0 0

20 Chironomus spp. DCC 9.8 CG 0.00 0.0 0

21 Cladopelma SP. DCC 6 CG 0.0 0 0:0 0

22 Cryptochironomus spp. IDCC 7.4 P 0.00 0.00

2 3 Dicrotendipes spp. DCC 7.9 CG 0.00 0.0 0

2 4 Goeldichironomus holoprasinus DCC 10 CG 0.0 0 0.00

2 5 Microtendipes rydalensis DCC 6.2 CG 0.0 0 0.00

2 6 Pagastiella SP. DCC 2.6 CG 0.0 0 0.00

2 7 Parachironomus spp. DCc 9.2 CG 0.00 0.0 0

2 8 Paralauterbornialla sp. DCC 4.8 CG 0.0 0 0.00

2 9 Phaenopsectra flavipes t)cc 8.6 CG 0.00 0.00

3 0 Polypedilum fallax DCC 6.7 SH 0.00 0.00

3 1 Polypedilum spp. Dcc 6.9 CG 96.6 0.1 4 6.9 8

3 2 Stenochiionomus sp. [ICC 6.4 SH 0.00 0.00

3 3 Tribelos jucundum [)Gq .. .6.6 CG o. 00 0.0 0

34 Xestochironomus SP. DCC 6.4 SH o. Do 0.0 0

3 5 Zavrelliella spp. Dcc CG o. m

3 6 Antocha SPP. Do 4. 6 CG 9.2 0 2 0.8 5

3 7 Ceratopogonidae Do 6. 6P o.Do o. 00

3 8 Helius SPP. Do CG 0.0 0

3 9 Hemerodromia SPP. DO 8. 1 CG 0.0 0 0. 00

4 0 Hexatoma spp. Do 4. 7P o.00 0. 00

4 1 Limonia spp. Do 1 0 SH o. 00 0. 00

4 2 Simulium spp. Do 4. 4 CF o.00 0. 00

4 3 Tipula SPP. Do 7. 7 SH o. 00 0. 00

44 Corynoneura spp. DOR 6. 2 CG o. 00 0. 00

45 CricotopuslOrtho Spp. DOR 8. 8 CG o. 00 0. 00

46 Parametriocnemus sp. DOR 3. 7 CG o. 00 0. 00

47 Rheocricotopus SPP. DOR 7. 3 CG o.00 0. 00

48 Thienemanniella spp. DOR 6 CG o. 00 0. 00

49 Xylopus par DOR 6. 6 SH o. 00 0. 00

50 Ablabesmyia spp. DTA 6.4P 38. 40 6 2. 66

51 Apsectrotanypus johnsoni DTA OP o. 00 0. 00

52 Clinotanypus pinguis DTA 9 .1 P o. 00 0. m

53 Conchapelopia SPP. DTA 8.7 P o.00 0. 00

54 Lebrundinia SPP. . DTA - 6P o.00 . 0. 00

55 Nilotanypus SPP. DTA 4P o.00 0. 00

56 Pentaneura inconspicua DTA 4 .6 P o. 00 0. 00

57 Procladius SPP. DTA 9.3 P o.00 0. 00

58 Rheotanytarsus SPP. DTY 6.4 CF 51 .20 8 3.42
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X,..,... ....

1-—63 lAceme

71 P
72 s
73 s
74 T

78 Corbicula sp.
79 Eliptio SPP.

80 Sphaerium spp,

81 Nigl

82 Sialis spp.
83 Campeloma spd
84 Ferrissia SP.
85 Hydrobiidae
86 Physella spp.
87 Planorb
88 Nemert

:PP. DTY 5.: ‘

1. DN 6.”
Ellaampla EP 3.6 CG

nna pygmaeus EP 3.7 CG -

$
. nna spp. EP 3.7 CG

64 Baatis SPP. EP 5.4 CG 464.401

65 Caenis spp. EP 7.6 CG

66 Callibaetis spp. EP 9.3 CG
67 Eurylophelle spp. EP 3 CG

68 Hexagenia spp. EP 4.7 CG 0.00 I !
69 Isonychia spp. EP I 3.8 CF
70 Neoeohemera youngi EP 2.1 CG

‘araleptophlebia SPP. EP I 1.2 CG

Hphlonurus SP. EP 2.6 CG
;tenonema spp. EP 3.4 Sc
kicorythodes SPP. EP 5.4 CG

75 Belostoma SP. HT 9.[
76 Hesparocor-wa SP. HT :

77 Pyralidae LEP !

MB 6“..
MB 3.,

MB 7-.4
ronia serricornis ME 6.51P ! 0.001

ME 7: ‘
1-

MG 6.;
MG 6.!

MG

%l==Hi
6.801 21 0.851
6.40 1 0.43

81P I 0.00 0.00
91H 0.00 0.00

HE!&!
0.00

7 P 0.00 0.00
7 Sc 0.00 0.00
9 Sc 0.00 O.oa

Sc 68 24.79
1 Sc 9.10 1 0.43
5 Sc 0.00 0.00

P 0.00

MG 9.’
lidae MG 6.[

.- ... . ..ea NA

89 Argia spp. OD 8.71P I 43.50[ 5

90 Boyeria vinosa c

91 Calopte~ spp.
92 E
93 G

1=
97 PI
98 A
99 P

100 L
101
102

_
rogo—

M
1 105I(

EL7061-

107 HYI
! 1081Ler

2.14
00 I 6.31P I 0.001 . I 0.00
20 8.31P 0.001 0.00

6.41
. c

%allagma spp. OD c., . 9 P. 135.001 16
;omphus spp. OD 6.2 P 0.00{

dacromia spp. OD 6.7 P 0.00
951 Neurocordulia spp. OD 5.8 P 0.00

96 I Pach@iplax Iongipennis OD 9.6 P 0.00

Imphus spp. OD 8.7 P 0.00 .
~croneuria spp. PL 1.4 P
Nlocapnia spp. PL 2.8 SH
.euctra spp. PL 0.7 SH

PerIinella spp. PL o P 0.00
..J Anisocentropus pyra[oides

L

TR 0.8 SH 0.00
103 Brachycentrus numerosus TR 1.8 CF 0.00

:heumatopsyche SPP. TR 6.6 CF 0.00
Xirnarra spp. TR 2.8 CF 0.00
-lydropsyche spp. TR 4 CF 8.00 2

droptila spp. TR 6.2 H 6.20 1
~idostoma spp. TR 1 SH 0.00 *

I exquisita TR 4.1 SH

;PP. TR 6.7 P

a spp. TR 6.2 H
Kropus spp. TR 5.6 CF

7i6i51

o.
-ii-+

0.00
00
cm

, .- . ---------- ------ I . . . I . . . . . . I ---- I I

0.001

-

0:85
0.43
0.001

L

109 Nectopsyche 0.00 0.00
110 Oecetiss 0.00 0.00
111 Oxyethir~ 0.00 0.00
112 Phylocen 0.00 0.00
113 Polycentropus SPP. TR 3.5 CF I 0.00 0.00

114 Pycnopsyche SPP. TR 2.3 SH I 0.00 0.00

llK Tr;nnnnrfac tswchm TR A.7 SH o m 0.00
1161Turbellaria ITU I 7.51P I 22.501 3 1.28

<.
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Table Size: 116 Total Orgs: 234 Sclcl%
Number of Samples: 1

5.55
Texa Richness: 21 EPT: G I

<.
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Station’6. Upper Three Runs Creek at Road C. RBP 111:20 September 1994

.

.,.%.. ..

. .

-.. .
;F-

.-



<*.{>.),}.

Station 6. Upper Three Runs Creek at Road C. RBP 111.20 September 1994 ,

lTaxon lRel Abd I

Baetis spp. 86 I 36.75

Hydrobiidae 581 24.79

lEnallagma spp. 151 6.41 I “ -

IPolvoedilum stm. I 141 5.981

10liaochaeta I

.

131 5.561

.

.%- “’

. .
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Station 7. Four Mile Creek at Road C. RBP Ill. 20 Septembar 1994

Seq Taxon TAXC NCBl FG For BI A Rel AM

1 Hydracarina AHC 6.7 P 17.10 3 1.80

2 Amphipoda AM 8 CG 168.00 21 12.67

3 Hirudinea ANH P 0.00

4 Oligochaeta ANO B.2 CG 237.80 29 17.37

5 Anchytarsus bicolor . co 3.8 SH 0.00 0.00

6 Ancyronyx variagatus co 6.9 CG 0.00 0.00

7 Dinautus SPP. co 6.6 P 0.00 0.00

8 Dubkaphia bivittata co 6.4 CG 0.00 0.00

9 Dubkaphia SPP. co 6.4 CG 0.00 . 0.00

10 Gvrinus SPP. co 6.3 P 0.00 0.00

11 Haliplus SP. co 8.5 CG 0.00 0.00

12 Halichus fastigatus co 6.4 CG 0.00 0.00

33 Hydroporus SPP. co B.9 P 0.00 0.00

14 Macronychus glabratus co 4.7 CG 0.00 0.00

15 Pekodytes SPP. co 8.6 H 0.00 0.00

16 Stenalmis humerosa co 6.4 CG 0.0 0 0.00

17 Stenelmis spp. co 5.4 CG 0.0 0 0.0 0

18 Cambaridae DC 8. 8H 0.00 0.0 0

19 Palaamonetes pa[udosus DC 6.7H 6.7 0 1 0.6 0

2 0 Chironomus spp. DCC 9. 8 CG 0.0 0 0.0 0

2 1 Cladopalma SP. DCC 5 CG 0.0 0 0.00

22 Crwtochironomus spp. DCC 7. 4P 0.0 0 0.0 0

2 3 Dicrotendipes SPP. DCC 7. 9 CG 0.0 0 0.0 0

2 4 Goaldichkonomus holoprasinus DCC 10 CG 0.00 0.0 0

2 5 Microtendipes rydalensis DCC 6. 2 CG o. 00 0.0 0

2 6 Pagastiella SP. DCC 2. 6 CG 0.0 0 0.00

2 7 Parachironomus spp. DCC 9. 2 CG o. 00 0.00

2 8 Paralautarborniella SP. DCC ‘ 4.8 CG o. 00 0.0 0

28 Phaenopsectra flavipas DCC 8.6 CG 0.0 0 0.0 0

3 0 Polypadilum fallax DCC - 6.7 SH 0.0 0 0.0 0

3 1 Polypedi[um spp. DCC 6.9 CG 27.6 0 4 2.4 0

3 2 Stenochronomus sp. DCC 6.4 SH o. 00 0. 00

3 3 TribeIos jucundum Ilqc. . 6.6 CG 6.6 0 1 0.6 0

34 Xestochironomus sp. DCC 6.4 SH o.00 0.0 0

3 5 Zavrelliella spp. DCC CG o. w

3 6 Antocha SPP. DO 4.6 CG o. 00 0.0 0

3 7 Ceratopogonidae DO 6.5 P o. 00. 0. Do

3 8 Helius SPP. DO CG o.00

3 9 Hemerodromia SPP. DO 8.1 CG o. w o.00

4 0 Hexatoma SPP. DO 4.7 P o. 00 0. 00

4 1 Limonia SPP. DO 10 SH o. 00 0. 00

42 Simulium spp. DO 4.4 CF o. 00 0. 00

43 Tipula spp. DO 7.7 SH o.00 0. 00

44 Corynoneura spp. DOR 6.2 CG o.00 0. 00

45 Cricotopus/Ortho sPP. DOR 8.8 CG o. w o. 00

46 Parametriocnemus sp. DOR 3.7 CG o.00 0. 00

47 Rheocricotopus SPP. DOR 7. 3 CG o.00 0. 00

48 Thienemannialla SPP. DOR I 6 CG o. 00 0. 00

49 Xylopus par DOR 6. 6 SH o.00 0. 00

50 Ablabesmyia spp. DTA 6. 4P 76 .80 12 7. 19

51 Apsectrotanypus johnsoni DTA OP o.00 0. 00

52 Clinotanypus pinguis DTA 9. 1P o.00 0. 00

53 Conchapalopia SPP. DTA 8. 7P 34 .80 4 2. 40

54 Labrundinia SPP. DTA I 6P 12 .00 2. 1.20

55 Nilotanypus SPP. DTA 4P o.00 0.00

56 Pentaneura inconspicua DTA 4. 6P 4 .60 1 0 .60

57 Procladius SPP. DTA 9. 3P o.00 0 .00

58 Rheotanytarsus spp. D~ 6. 4 CF 6 .40 1 0 .60
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Station 7. Four Mile Creek at Road C. REP [1[. 20 September 1984

I 59 IStemDellinella SDD. I DTY I 1=.air% I n nnl I - -. i

I
-..-–-––..- ,— I --- -- “.””

601 Tanytarsus spp I Isrv
U.w

‘.7 CG 107.20 16 9.68
ZG 0.00 0.00
>G - 0.00 0.00

7 CG 0.00 0.00
t CG 10.80 2 1.20
j CG 0.00 0.00
3 CG 0.00 0.00
1 CG 0.00 0.00
~ CG 0.00 . 000

,?-. w,.

61 lAcantrella ampla EP ;:61C

621 Acerpanna pygmaaus EP 3..7IC
P. EP 3.7

EP 6.4

EP 7.6
). EP 9.3
PP. EP 3
). EP 4.7, 1 -.

) Isonychia spp.

I

EP 3.8 CF 0.00 n
70 Neoaphamera youngi EP 2.1 CG 0.00
71 ~raleptophlabia spp. EP 1.2 CG 0.00

4“.00
0.00

72 S;nhlnnlmic en
---- 0.00

Ico I *5 CG
73 Stem

0.00 0.00
.4 Sc 3.40 1 0.60

74 Tricorythodes spp. IEP I 5.4 CG 0.00 noo

.?----------- -1-. , s-, I A.G

onama spp. I EP 3.

I 75 IBelostoma sp.
, I .-.

HT I 9.81P 1 n nnl n,

‘6 lHasperocorixa sp. HT 91H I 0.(
– yralidae

:orbicula sD.

d
. . 1 v.””

7( ‘
“.00

00
77 m

0.00
LEP I 51H I

78 c1
36.00 7 4.19

MB 6.31CF
79 El

0.00 noo
MB “.00

80 Sphaarium spp. MB

I
I 1 0.60

81 Nigronia serricornis
----

ME 5:61P’ I n nnl

82 Sialis SPP.
0.00

mfic 771P 2 1.20

I ---- I 0.00
MG I 6.9iSC 0.00 I non

I -..

I 3.41 CF I 0.601 - Al
7.7 iCF 7.70 I

liptio SPP.

I “.””,

4.4 ,.~I 15.401

6.7i SC I O.rml

. ...
I

,,,-
83 Campeloma sp. MG

4 Farrissia SP.
5 Hydrobiidae

86 Physella spp.
87 Planorbidae
88 Namertea .
89 Argia spp. OD

o Boyeria vinosa
1 Calopte~ spp.
2 Enallagma spp.

k 8

8 1
, ----

Isc 1 I I rimMG I “.-

MG 9.1 i: 9.10 1 0.60
MG 6.5 Sc 6.60 1 0.60
NA P n90,- 1 I I “..

I 8.7 1P 78.301 91 .K!

31Gomphus spp.
I

i
--- . I -.-”

6.7 IP 13.Anl

-- ,Pachydiplax Iongipennis OD -- S.” d I 0.001
97 Progomphus spp. OD 8.7. P n.rml
98 Acronauria spp. PL 1.4
99 Allocapnia spp. IPt. 2.8 -.. I

100 Lauctra spp.
-.-”

I PL 0.7 SH 0.00 I. — .. ..

, ---- I I 0.00
P I 0.001 0.00
SH n nnl I 0.00

i
.-, . I “.”” ,

0.81SH n nnl

, ---- 1
1 I 6.f31CF n nnl

—---------- -l- !--

I
.,. L.. — .

106 Hydropsycha spp.
----

TR 4 CF 0.00
107 Hydroptila spp. TR 6.2 H 0.00
108 Lepidostoma spp. TR 1 SH 000

r -.. . I “.”” I
. ... . ...... -rr. I .,. I “.—.

rulytxltl Lrupua - Spp. . S.b U- 0.001
I .$114]Pycnopsyche spp.

-..
#

I

115 lTriaenodes tardus
2.3 SH 0 l-ml I nr

TR 4.7 SH 0.001
1161Turbellaria TU 7.5 P 217.501 z
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Station 7. Four Mile Creek at Road C. RBP 1[1. 20 September 1994 164

Table Size: 116 Total Orgs: 167 SCICF: 1.50
Number of Samples: 1 Taxa Richness: 25 EPn 2
semDie sorted: 75% Biotic Index: 7.41
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Station 7. Four Mile Creek at Road C. RBP Ill. .20 September 1994
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Station 7. Four Mile Creek at Road C. RBP Ill. 20 Sefiember 1994

.
Taxon A Rel Abd

Oligochaeta 29 17.37

Turbellaria 29 17.37

Amphipoda 21 12.57 -

Tanytarsus spp. “ 16 9.58

Ablabesmyia spp. 12 7.19
Argia spp. 9 5.39

.<.

.
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2Q Septembr 1994RBP [Il.Station 8. Pen Branch at Ro<d C.

Taxon
Hydracarina
Amphipoda
Hirudinea
Oligochaeta
Anchytarsus bicolor “
Ancyronyx variagatus
Dineutus spp.
Dubiraphia bivittata
Dubiraphia spp.
Gyrinus spp.

t=-

1
2
3
4
5
e
7
a
9
10
11
42
13
14
15
I@
17
Iz
Is

2C
21
z
22
24

Haliplus SP.
Helichus fastigatus
Hydroporus SPP.
Macronychus glabratus
Pekodytes SPP.

Stenalmis humerosa
Stenalmis spp.
Cambaridaa
Palaemonetas paludosus
Chironomus spp.
Cladopelma sp.
Cryptochironomus spp.
Dicrotendipes spp.
Goekfichkonomus holoprasinus

o 2 0.99
0 0.00
0 3 1.48
0 0.00 .

“.” o 0.00
7 H .0.00 0.00

9.8 CG 0.00 0.00
5 CG 0.00 0.00

7.4 P 7.40 1 0.49
7.9 CG 0.00 0.00
10 CG 0.00 0.00

6.2 CG 0.00 0.00
76 cl? 0.00 0.00

co 5.41CG I 0.0’
DC 8.81H nn

,- - .-.

I 25 IMicrotandipas rydalansis IDCC
9el D.l”ee*:.+m en lmm.- 1

I G“,, “~”-.,w,,”q.). q Iueu I -.. -- I ---- I I ----

I—
“ironomus spp. IDCC - al A- A --1 a . .

I Z71Parachi Y.z ticJ V.w U.UU

28 IParalauterborniella SP. IDcc I 4.8 CG 0.00 0.00
8.6 CG 0.00 0.00

30 P( 6.7 SH 0.00 0.00

31 P( 6.9 CG 117.30 17 8.37
32 S1 6.4 SH 6.40 1 0.49
33 Tribelos jucundum &,c. . 6.6 CG 0.00 0.00
34 Xestochironomus sp. DCC 6.4 SH 0.00 0.00
35 Zavrellielle ~mm I-MY CG 0.00

1 29 IPhaenopsactra flavipes Dcc
olypadilum fallax Dcc
olypedi[um spp. ilcc
tenochironomus sp. Dcc.. ----.?

. “pp.
~Antocha SPP.

)nidae

--- I t -- I ! , ---—

DO 4-61CG 0.001 0.001

RI%%!%
mia spp.
Spp.

E
.41
42
4:
44

P.
Ulldm spp.

Ila spp.
6 2.96

2 0.99
0.00 0.00
0.00 0.00
t-lnq 0.00
U.ud 0.00

“,”” I 0.00 0.00
“ ’30

I _. $6

7F. Anlvu 4.4 w- &“. T” I
Do 7.7 SH 15.401
~DOR 6.2 CG
IDOR

meura spp.
~Cricotopus/Ortho spp, 8..- !-

46 IParametriocnemus sp.
47 I

Iuun I &/lbu I
----

]Rheocricotopus SPP. IDOR !

E
48
49 Xylopus par
50 Ablabesmyia SPC
51 , .F------ . .. . .
52 Clinotanypus ~t,,~”
53 Conchapelopia SPF

~Thienemanniella SPP. DOR
DOR 6.61SH I 0.001 I u.\

P. DTA 6.41P 32.001 51 7.4
I 0.001Ancactrntnnvnt!s inhnsoni IDTA I OIP I 0.00 I‘, r-- , ----------

m n;mrwtie [nTA I !31i P I Q 10I 11 0 A9i

J.

~abrundinia spp. 1~

! ---- 1 I ----

8.70 I 11 0.49

54 I 6 P 6.00 .1 0.49
55 Nilotanypus spp. IDTA I “- 4 P 0.00 0.00
56 Pentaneura inconspicua IDTA 4.6 P 0.00 0.00

9.3 P 9.30 1 0.49
58 IRheotanytarsus spp. I DTY I 6.4 CF 64.00 10 4.93
57 IProcladius spp. IDTA I——.
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W&t-mn8. Pen Branch at Road C. RBP 111. 20 September 1984
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I . . ,. . . ..... ... “..,~.” I -. r -.
-- . 1,-... a.

\ Acerpenne SPP. EP 3.7

L Baetis SPP. EP 6.4,
Cnnnis fmn EP 7.6] (

I

59 Stempellinalla spp. DTY 6.3 CG 0.00 I 0.00
60 Tanytarsus SPP. DTY 6.7 CG 147.40 221 10.84
u< At.antralln nmnln FP 3.6 CG 0.00 0.OO

tsz[merpenna pygmaeus Itr I a. 7 CF - 25.90 7 3.45
63 7 CG 0.00 0.00

64 & CG 27.00 5 2.46
65 ------- -rF. , .-_, CG 0.00 0.00

66 Callibaetis spp. FP 9.3 CG 0.00 0.00

67 Eurylophella SPP. EP I 3 CG 16.00 6 2.46

68 HexageniP =W FP I .- A.7 CG 0.00 . 0.00

69 lsonychia _rr. _.B CF 0.00 0.00

70 Neoephemera youngi Iii I -1 CG 0.00 0.00
71 !%rnlan?nnhlatin enn I FP 2 CG 0.00 0.00

72 Cwpluullurubap. I&r 1 G6 CG 0.00 0.00

73 Stenonema spp. EP 3.4 Sc 20.40 6 2.96

74 Tricorythodes SPP. EP I !i4 CG 0.00 0.00

75 Belostoma SP. HI -.B P 0.00 0.00

76 Hesperocorixa sp. HT I 9 H 0.00 0.00

77 Pyralidaa EP 5 H 0.00 0.00

78 Corbicula SP. MP i 63 CF 0.00 . 0.00
79 Flintio ~nn. iMl 6 CF 0.00 Omo

.
I 4.

>, “,”, ”~.”~. ,,””,” “~f-. I -. 1’.,
@:- LI------- -.. I co I *,

I -.

r 9.;

.. I

-..

t

.- -.. r..- -rr. , . . . B 3.4, -.
80 lSphaerium spp. IMB 7.7/CF

. . - ..- --- I

---- ?
100.10 13 6.40

81 NiOronia serricomis Ml b r 5.50 1 0.49

82 Sialis SPP. ML -.7 P 0.00 0.00

83 Campeloma sp. MG I 6.7 Sc 0.00 0.00
Sc 20.70 3 1.48
Sc 0.00

al Ferrissia sp. - MG 6.9 %
85 Hydrobiidae” MG c.— ----
86 Physalla spp. MG 9.1 Sc 0.00 0.00

87 Planorbidae MG 6.5 Sc 6.50 1 0.49

88 Nemertea NA P 3 1.48
89 Argia spp. OD 8.7 P 8.70 1 0.49

1-- , -..
CL IOD I 8.:

90 Boyeria vinosa IOD I 6.3 p 0.00 0.00
91 Celoptaryx spL. 3 P 0.00 0.00

92 Enallagma spp. 10[ 9 P. 180.W 20 9.85
93 Gnmnhu~ mm. 10[ 2 P 18.60 3 1-48

1 —— ----- r---- -rr - ,-V I 0.2,. ! ----- t ---- 1
84 Macromia spp. OD 6.7 P I 6.701 1 0.49

95 Neurocordulia spp. OD 5.8 P 0.00 0.00

96 Pachydiplax Iongipennis 00 9.6 P I 9.60 -1 0.49

97 Progomphus spp. 00 8.7 P 8.70 1 0.49
98 Acroneuria spp. PL 1.4 P I 0.00 0.00

99 A[[ocapnia spp. PL 2.8 SH 0.00 0.00

100 Leuctra spp. PL 0.7 SH 0.00 0.00

101 Perlinella spp. PL o P 0.00 0.00

102 Anisocentropus pyraloides TR 0.8 SH 0.00 0.00

103 Brachycentrus numerosus TR 1.8 CF - 0.00 0.00

104 Cheumatopsyche SPP. TR 6.6 CF 92.40 14 6.90

105 Chimarra SPP. TR 2.8 CF 19.60 7 3.45

106 Hydropsycha spp. TR 4 CF 4.001 1 0.49

107 HydroptUa spp. TR 6.2 H 0.00 0.00

108 Lepidostoma spp. TR 1 SH 0.00 0.00

109 Nectopsyche exquisita TR 4.1 SH 12.30 3 1.48 “

110 Oecetis spp. TR 5.7 P 0.00 (’)ml

111 Oxvethira snn. TR 6.2 H 0-00

112 Phy[ocentropus spp. TR 5.6 CF

113 Polycentropus$pp. TR” 3.5 CF

114 Pycnopsyche SPP. TR 2.3 SH --—- ! I
115 Triaenodes tardus

----
TR 4.7 SH 0.001 0.00

116 Turbellaria TU 7.5 P 0.001 I 0.00

I ----

I
, 0.00

5.601 11 0.49
0.00[ I 0.00
2.301 11 0.49

.— - ..m—.—.. .——. .— — —-—.
-. .
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StatiOn 8. Pen Branoh at Road C. RBP Ill. 20 Septembar 1994

Table Size: 116 Total Orgs: 203 SCICF:
Number of Samples: 1

0.17
Taxa Riohness: 39 EPE

Samnle Sorted: 100%
10

Biotio Index: 6.60

..
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Station 8. Pen Branch at Road C.

7

RBP ill. 20 Se! ~tember 1994
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Station 8. Pen Branch at Road C. REP Ill. 20 September 1994

Taxon c Rel Abd

Oligochaeta 28 13.79

Tanytarsus SPP. 22 10.84
Enallagmaspp. 20 “ 9.85

Polypedilum spp. 17 8.37
Cheumatopsyche SPP. 14 6.90

Sphaerium spp. 13 6.40

172

?#*r.?..” .,).

.

.?.



-— —..

173
Station 9. Meyers Branch at Road 9. RBP Ill. 20 September 1984

EE
3 Hirudine
4 Oligochaet
5 Anchytars{
6 Ancyronyx

Seq Taxon TAXC NCBI FG For 81 A. Ret Abd

1 Hydracarina AHC 6.7 P 0.00 0.00

2 Amphipoda AM 8 CG 0.00 0.00

Ba ANH P“ 1 0.51

a ANO 8.2 CG 188.60 23 11.68

JS bicolor co 3.8 SH 0.00 0.00

: variegates co 6.9 CG 6.90 1 0.51

nn. co 6.5 P
--

rF -

bwittata co 6.4 CG

9 Dubkaphia SPP. co 6.4 CG I 0.(

10 Gyrinus SPP. co 6.3 P O.oul

11 Halip[us SP. co 8.6 CG

12 Helichus fastigatus co 6.4 Sc I 10.[

13 Hydroporus SPP. co 8.9 P 8.:

14 Macronychus glabratus co 4.7 CG

16 Peitodytes SPP. co
—

17 Stenelmis spp. co

18 Cambaridae DC 8.81H I 17.

19 Palaemonates paludosus DC 6.71H

20 Chironomus SPP. DCC 9.[’”-

21 Cladopelma sp. DCC

22 Crvotochironomus spp. DCC 7.41P

I 0.00 0.00

12.80 2 1.02
00 0.00
-.

0.00

I 0.00 0.00
80 2 1.02
90 1 0.51

9.40 2 1.02
8.6 H 0.00 0.00

I 161 Stenelmis humerosa I co ! 6.4 CG 0.00 0.00

5.4 CG 6.40 1 0.61
. .

‘- 60 2 1.02

113.90 17 8.63

BICG 0.00 O.oc

61CG 0.00 O.oc

–,. .
0.00 O.oc

23 I Dicrotendipes SPP. Illcc I 7.9 CG 0.00 O.oc

24 IGoeldichironomus holoprasinus IDcc 10 CG 0.00 O.oc
6.2 CG 0.00 O.oc

2.6 CG . 2.60 1 0.61
CG 0.00 O.oc

4.81CG 4.80 1 0.61
8.61CG 0.00 O.oc

, SH 6.70 1 0.61

IDCC I 6.91CG 82.80 12 6.09
!.80 2 1.02

6.60 1 0.61
6.4i SH 0.00 0.0(

ICG 0.0(

25 Microtendipes rydalensis Dcc

26 Pagastiella SP. Dcc

27 Parachironomus SPP. Dcc

28 Paralauterbornialla SP. Dcc

28 Phaanopsectra flavipes IDCC

1---””30[Polypedilum fallax [DCC !

L
32 St,
33
34 Xestochironom
35 Zavrelliella spp

9.211

6.71:

31 lPolypadilum SPP.

- :enochironomus sp. Dcc 6.4[SH I

Tribelos jucundum ~~ . . 6.61CG

us Sp. ncc
I-lmm

12

.. Ubb

36 Antocha spp. tJo 4.61CG I 0.001

37 Ceratopogonidae Do 6.61P 6.501

38 Helius srm

-HiE%iE!
). Do CG

Iia spp+ Do 8.1 CG 0.00

PP. 00 4.7 P 0.00
. Do IOISH 0.00

t

421 Simulium spp. loo I 4.4

431 Tipula SPP. Ic)o 7.7

I 441CC

nannialla spp. IC)OR I
s par IDOR

rynonaura spp. DOR 6.21

uslOrtho Spp. DOR 8.81CG I (

riocnamus sp. DOR 3.7’ --

47 Rhaocricotopus SPP. DOR 7.31CG 1(
48 Thienan
49 Xylopus
50 Ablabesmyia spp. IDTA !*

30 0.00

.-.30 2 1.02

I
51 lApsectrotanypus johnsoni lpTA I nlp I n nn 2 1.02
=9 IeIi”n*am,m*te r+””tt;e [r 0.00

w
w.- [ -. I -. -., I
t3TA 9.1Ip 0.001 I ----

0.001
u,- -.. . -..

1 531 Conchapelopia SPP. DTA 8.7 P I 0.001 I
ia SPP. llT/1

6!-

Us Spp. I)TA 4

Pentaneura inconspicua DTA 4.6

I 57 IProcladius spp. DTA 9.31P I 0.00 I I 0.00

I 58 IRheotanytarsus spp. Ion’ I “ 6.41CF I 19.201 31 1.52
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Station 9. Meyers Branch at Road 9. RBP Ill. 20 September 1994

,.

59 St 0.00 I 0.00

60 Ta ... .=---- 120.60

61 Acantralla
181 9.14

0.00 0.00

62 Acerpenna pygmaeus IEP I 3.7 ICG “ I 0.00 0.00
63 Acnmenna snn. I EP 3.7 ICG 0.00 0.00

S4 Em SG I 21.60 4 2.03
0.00 0.00

lempellinelle SPP. DTY 5.3 CG

*nwtnrsfls spp. DTY 6.7 CG

. .-_ ....-.. ~ ampla EP 3.6 CG

.-, r-....-. -rr. , ,

1 —. _~etis spp. FP ~ 6:4 c

65 Caenis spp. EP 7.6 CG !

66 Callibaetis spp. EP 9’ --. .

67 Eurylophella SPP. EP <.

68 Hexagenia SPP. EP 4.7, _- —

69 Isonychia SPP. EP 3.81CF
b

Ihemera youngi EP 2.1 ICG 2:
]phlebia SPP. EP 1

rus Sp. EP 2

73 Stenonema SPP. EP 3.4 Sc 1“

74 Tricorythodes SPP. EP 5.4 CG 140.4

75 Be[ostoma SP. HT 9.8 P 0.1

76 Hesperocorixa SP. - HT 9 H 0.1

77 Pyralidae LEP 5 H 0.001 I
;0. MB 6.2

3 Gki I 0.00 0.00
3 CG 0.00 0.00
7 CG I 23.60 6 . 2.6A

3.80 1 i:ii
,3.10 11 5.68

.21CG I 1.20 1 0.51
!.6 ICG 0.00 0.00

7.00 6 2.64
,40 26 13.20
,s)0 Omo

BE!%

k78 Corbicula SI
79 Eliptio SPP.

80 SI

81 Nigronia serncol

MB 3.4

phaerium SPP. MB 7.7 CF I 30.801
rnis ME 5.5 P

ME 7.7 P
MG 6.7 Sc

9 sn- MG 6-S “

82 Sialis spp.

83 Campeloma sp.
84 Ferrissia
85 Hydrobiidae MG
86 Physelle spp. MG 9.1 Sc (

87 Planorbidae MG 6.5 Sc 0.00 I 0.0
88 Nemertea . NA P 0.0

89 Argia spp. OD 8.7 P t-l no I n nnl

0.00 0.00
9pc 13.80 2 1.02

Isc 2 1.02

901 Boyeria vinosa IOD I 6.:
,. I ---- I ----

3 P 0.00 0.00
3 P 16.60 2 1.02
9 P. 0.00 0.00

91 Calopteryx spp. [OD 8?..
92 Enallagma spp. OD ce-.,. 7 e . 1 ---- , I
93 Gomphus spp. OD 6.21P 18.601 31

.- Mncrrimin snn. Or-1 671P [ n nnl
Z121

-. ------------ -I- I-. -- 1 -.. . I ---- I I 0.00

95 Neurocordulia SL.. ,30 5.81P 11.601 21 1.02
96 pachvdir)lax lonaiaennis IOD I 9.61P I 0430 I Omo

97 1.-=-. ..F. .-W -Fr. I-- I . . . ,. I . ..”- r I
98 Acroneuria spp-

“.””
IPL 1.41p 2.801 21 1.02

99 Allocannia son B]SH I 0.00[ 0.00

,. ----
Prrirrnmnhtfe =nn Inn I R 71P 1 n MI I nnn

I
100 lLeuctra spp. IPL I 0.71SH
101 lPf3rlinellasnn. IPL OIP }

0.001 I 0.001
.- -. -.. ...-. .—-~r. — , - - I 0.00 0.00
102 Anisocantropus m-mlfi;~I=~ ITR na SH 1.60 2 1.02
103 Brachycentrus I B CF 19.80 11 6.58
104 Cheumatonsvct 6 CF 13.20 2 1.02

<.r F,.”,”,””” i ,,. I “.!
numerosus TR . 1.[

I
.. .-r-, -hespp. TR 6.C, _. -----
105 IChimarra spp. TR 2.8 CF 0.001

1 nR[ Hwdrnnsuche spp. TR 4 CF n nnl
. . . _._F...J Spp. TR 6.2 H

--- . .,--.-F-, . ----

107 Hvdrootila

----

0.00 0.00

108 .-”p, ””- “, . I 2.00 2 1.02

109 Nectop: SH 0.00 0.00

110 Oecetis_rr. ... --- . 5.70 1 0.51
111 flw.,a,h;,,a =nri iTR I J=2 H 0.00 0.00
112 . . . . .. . . . ... -r -- -Fr. , . . . I -.6 CF 33.60 6 3.05
113 Polycentropus spp. ITR. 3.5 CF 0.00 0.00
114 Pycnopr- ‘-’- ‘-- I-rri I a. a, f 0.00 0.00

115 Trinann, 4.70 1 0.51

116 . . . . . ..- -. ..- 0.00 0.00

I -AAfiqoma spp. TR 1 ~u I
syche exquisita TR 4.1 S...
: son. TR 5.7 P t

-a ,”.,,,,” -pp. I . . . I “.
Phulocantrnmm min. 1TR K

lsycne spp. L.&l an

. ----- .Jdes tardus G 4.7 SH
Turballaria TU . 7.5 P
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Station 9. Meyers Branch at Roacl 9. RBP Ill. .20 Septetiber 1994
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Station 9. Meyers Branch at Road x“ RBP [11. 20 September 1994
176

●

Table Size: 116 Totel Orgs: 197 SCICE
Number of Sampletx 1

0.39
Texa Riohness: 46 EPT: 16

.

. .
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Station 9. -Meyers Branch at Road 9. RBP Ill. .20 September 1S94
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Station9. Meyers Branch at Road9. RBPIII.

-
‘Taxon A Rel Abd

Tricorythodes spp. 26 13.20

Oligochaeta 23 11.68

Tanytarsus SPP. 18 9.14

‘Palaemonetes paludosus. 17 8.63

Polypedilum SPP. 12 6.09

Neoephemera youngi 11 5.58

Brachvcentrus numerosus 11 - 5.58

20

. .

September 1994
178
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station 10. Lower Three Runs Creek atRoad B. REP !I1. Zo september 1gB’$

Saq Taxon TAXC NCBI FG For BI A Rat AM

1 Hydracarina AHC 6.7 P 0.00 0.00

2 Amphipoda AM 8 CG 0.00

3 Hirudinaa

O.OO
ANH P- 0.00

4 Oligochaeta ANO 8.2 CG 188.60 23 8.95

5 Anchytarsus bicolor. co 3.8 SH 0.00 0.00
6 Ancyronyx variegates co 6.9 CG 0.00 0.00

7 Dineutus spp. co 6.6 P 0.00 0.00
8 Dubiraphia bwittata co 6.4 CG 0.00 0.00
9 Dubiraphia spp. co 6.4 CG 0.00 0.00

10 GW”nusSPP. co 6.3 P 26.20 4 1.56

11 Haliplus SP. co 8.6 CG 0.00 0.00

12 Helichus fastigatus co 6.4 Sc 0.00 0.00

.13 Hvdroporus SPP. co 8.9 P 0.00 0.00

14 Macronychus glabratus co 4.7 CG 0.00 0.00

15 PeltodWes SPP. co 8.5 H 0.00 0.00

16 Stenelmis humerosa co 5.4 CG 0.00 0.00

17 Stenalmis spp. co 6.4 CG 0.00 0.00

18 Cambaridaa Dc 8.8 H 17.60 2 0.78

19 Palaemonetes paludosus DC 6.7 H 6.70 1 0.39

20 Chironomus spp. DCC 9.8 CG 0.00 0.00

21 C[adopelma sp. DCC 6 CG 0.00 0.00

22 Cryptochironomus spp. DCC 7.4 P 0.00 0.00

23 Dicrotendipes spp. DCC 7.9 CG 0.00 o.m
24 Goeldichironomus holoprasinus DCC 10 CG 30.00 3 1.17
25 Microtandipes rydalansis DCC 6.2 CG 0.00 0.00
26 Pagastiella SP. DCC 2.6 CG 0.00 0.00
27 Parachironomus spp DCC 9.2 CG 9.20 1 0.39
28 Paralauterbomialla sp. DCC 4.8 CG 0.00 0.00
28 Phaenopsectra flavipes . DCC 8.5 CG 0.00 0.00
30 Potypedilum fallax” DCC 6.7 SH 0.00 0.00
31 Polypedilum spp. . DCC I 6.9 CG 289.80 42 16.34
32 Stenochironomus sp. DCC 6.4 SH 0.00 0.00
33 Tribelos jucundum D=< ., I .6.6 CG 0.00 0.00
34 Xestochironomus sp. DCC 6.4 SH 0.00 0.00
35 Zavrelliella spp. DCC I CG 0.00
36 Antocha spp. DO 4.6 CG 0.00 0.00
37 Ceratopogonidae DO 6.5 P 0.00 0.00
38 Hatius spp. DO CG 0.00

39 Hemerodromia spp. DO 8.1 CG 0.00 0.00
40 Hexatoma spp. DO 4.7 P 0.00 0.00

41 Limonia SPP. . DO . 10 SH 0.00 0.00
42 Simulium spp. . Do 4.4 CF 4.40 1 0.39
43 Tipula spp. DO 7.7 SH 0.00 0.00

44 Corynoneura spp. DOR 6.2 CG 0.00 0.00
45 Cricotopus/Ortho spp. DOR 8.8 CG 0.00 0.00
46 Parametriocnemus sp. DOR 3.7 CG 0.00 0.00
47 Rheocricotopus spp. DOR 7.3 CG 0.00 0.00
48 Thianemanniella spp. DOR 6 CG 0.00 0.00

49 Xylopus par DOR 6.6 SH 0.00 0.00
50 Ablabesmyia spp. DTA 6.4 P 89.60 14 6.45
51 Apsectrotanypus johnsoni DTA o P 0.00 0.00
52 Clinotanypus pinguis DTA 9.1 P 0.00 0.00
53 Conchapelopia spp. DTA 8.7 P 113.10 13 6.06
64 Labrundinia spp. DTA 6 P 0.00 0.00
55 Nilotanypus spp. DTA 4 P 0.00 0.00
56 Pantaneura inconspicua DTA 4.6 P 0.00 0.00
57 Procladius spp. DTA 9.3 P 0.00 0.00
58 Rheotanytarsus spp. D_W 6.4 CF 19.20 3 1.17
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Stedon 10. Lower Three Runs Creek at Road B. RBP Ill. 20 September 1984

“,,”“Fw. IDTY I 6----
iDTY 6.71CG I

59 Stempellinell” =nm
60 Tanytarsus SPP.
61 Acentralla amph
62 Acerpenna pygn

63 Acarpenna

64 Baetis SPP.

65 Caenis spp. EP 7.6
66 Callibaetis SPP. EP 9.3 CG
67 Eurylophella son. EP 3 CG I

68 Hexagenia spI
69 Isonychia spp. EP 3.8 CF I (

70 Naoephamara youngi EP 2.1 CG
71 Paraleptophlebla SPP. EP 1.2
72 Siphlonums SP. EP 2.6

73 Stenonema spp. EP 3.4 Sc 4(

74 Tricorythodes SPP. EP 5.4 CG 0.’
75 Balostoma SP. HT 9.8 P 0.
76 Hesparocorixa SP. HT 9 H 0.001 I
77 Pyralidaa LEP E

78 Corbicula SI

79 Eliptio SPP. MB 3.4
80 Sphearium spp. MB 7.71CF I 3
Qq Nigronia serricomis ME 5.5

~ialissrm. ME 7.7

a EP 3.6 CG I

naeus ,, EP 3.7 CG -
Spp. EP 3.7

EP 5.4

tEP [ 4.71CG I

0.001

m. IMB I ‘6;:

H82 S
83 C
84F

EL
85 H
86 PI
87 Plane
88 Nam(
89 AI

l+-90 B
91 c
92 Enallagma spK
93 Gomphus spp. 100 I 6“.4
84 Macromia SPF
95 N

3. IOD I 6.7
Ieurocordulia spp. 100 5.81P

r. -. “. , , 1 w.!

~croneuria SPP. PL 1.4 P 0.00[ I
Spp. PL 2.8A

P. PL 0.7

101 Parlinalla spp. PL o f

102 Anisocantropus pyraloides TR 0.8 L.. , I
103 Brachycentrus numerosus

----
TR 1.8 CF 0.00

{the spp. TR 6.6 CF 6.60 1

. TR 2.8 CF 0.00
Iydropsyche spp. TR 4 CF 0.00
Iydroptila spp. TR 6.2 H I

.

-..

3
----
0.00

=

104 Cheumatops\
105 Chimarra spp

106 H

107 H

108 L(

=+

0.39
0.00
0.00

eDidostoma SCID. ITR I 1 ISH I

B=
109 N
110 Oecatis s
111 Oxyethirt
112 Phylocen

Iectopsyche exquisita ITR I 4.1 ISH I

PP. . TR 5.7 P

I Spp. TR 6.2 H
tropus spp. TR 5.6 CF

113 I Polycentropus spp. TR “ 3.5 CF 1
1 lb! Pvcnormvche SDD. TR 2.3 SH

115 ITriaenodes tardus ITR I 4.7 ISH Ir116 lTurbellaria ITU I 7.51P
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Station 10. Lower Three Runs Creek at Road B. RBP

fTaxon 1A IRel Abd [

Corbicula sp. I 881 34.24
~-,..-

a4

[

roiypedilum spp. 42 16.? “
Oligochaeta 23 8.%
AL1-1--.— .yla spp. “ 14 F “F

1--:- --- *9 1

=1-nr-

ConchapelUPl~ ~PP. 1 I 5.06
Nemertea ;:1 5.06

Ill. 20 September 1994

.

.
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Station 11. Pen Brench at Road B. RBP Ill. 21 September 1994

tellinella spp. DrY I 6.3 CG 0.00’

arsus spp. DTY 6.7 CG 80.40

rella ampla EP ! 3.6 CG 0.00
—-. ----- - --

59 Stemp
60 Tanyta
61 Acentr
62 Acerpanna pygmaaus IEP I 3.71Gt

63 Acerpenna ‘-” I FP - 3.7 i CG

64 Baetis SPP.

65 Caenis spp

66 Calliba(
67 Eurylophella SI
68 Hexagenia SPF

69 ISor
70 Nec

, -pp. ----

. iP 6.4 CG 69.40 11 4.66

). EP 7.6 CG 0.00 0.00

etis spp. EP 9.3 CG 0.00 0.00

PP. EP 3 CG - 0.00 0.00

D. E[> 4.7 CG 0.00 . 0.00

nychia spp. El> 3.8 CF 0.00 0.00

~ephamara youngi El> 2.1 CG 29.40 14 6.93

lParaleptophIebia SPP. EP 1.2 CG 0.00 0.00
E[> 2.6 CG 0.00 0.00

. El> 3.4 Sc 0.00 0.00

das spp. E[> 6.4 CG 162.00 30 12.71

, Sp. HT 9.8 P 0.00 0.00

rixa sp. HT 9 H 0.00 0.00

idae LEP 6 H 0.00 0.00

icula sp. MB 6.3 CF 6.30 1 0.42

. tdB 3.4 CF 0;00 0.00

:PP. MB 7.7 CF 215.60 28 11.86

ricomis ME 6.5 P 0.00 “ 0.00

ME 7.7 P 0.00 0.00

Sp. MG 6.7 Sc 0.00 0.00
MG 6.9 Sc 27.60 4 1.69

l==-

). IMG I 9

[e IMG 6 d

9
----” “ “.” 9

P I 6.30 1 0.42
0 8 3.39
0 1 0.42
0 6 2.64
0 1 0.42
ni 0.00

9.6 P 0.00 0.00
8.7 P 8.70 1 0.42
4A p 0.00 0.00

0 0.00
“.UO 0.00

NA I
00 8
ODa) - 6.3

) -e

L. ..-..
-.2

7

O.* JP I 66.4I
aiP 9-0

. ..+;’.. .

92 Enallagma SPP.

93 Gomphus SPP.
94 Macromia SPP.

95 Neurocordulia spp
96 Pach@iplax Iongipannis
97 Progomphus SPP.

= 102 Anisocantropus pyraloides

IPk I o P 0.00 ““ 0.00

ITR 0.8 SH 0.00 0.00

.8 CF 0.00 0.00

T’R ! 6.6 CF o.m 0.00
-— --

0.00

0.00

103 IBrachycentrus numarosus TR ! 1(

1041 Cheumatopsyche SPP. 1

)p. TR 2.8 CF 0.00

la spp. TR - 4 CF 0.00
TR 6.2 H 0.00 I 0.001107 Hydroptila SPP.

108 Lepidostoma SPP. TR .1 SH 0.00 0.00

109 Nectopsyche exquisita TR 4.1 SH 0.00 0.00

110 Oecetis SPP. TR 6.7 P 0.00 0.00

111 Oxyethira SPP. TR 6.2 H 0.00 0.00

11: 5.60 1 0.42

113 IPoiycantrop I CF I 0.00 0.00

0 0.00

0 6 2.64

t 1161Turbellaria ITU I 7.51P I 0.00 0.00

21 Phylocentropus SPP. ITR I 6.61CF !

NJs Spp. lTR . 3.51

FiJR114 Pycnor=vcl.. . . . ,nespp. ITR I 2.31

renodes tardus II-R 4.7 ISH !

ISH i 0.0
28.2



Station 11. Pen Branch at Road B. RBP Ill. 21 September 1994
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Station 11. Pan Branch at Road [3. R8P 11[. 21 Saptamber 1994

Table Size: 116 Total Orgs: 236 Sclci% 0.12

Number of Samples: 1 Texa Riohness: 26 EPn 5
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Station 11. Pen Branch at Road B. RBP !11. 21 Septe;ber 1994
190

Taxon B Rel Abd

Oiigochaeta 66 27.97

Tricorythodes SPP. :10 12.7.1

Sohaerium soD. I 28 i 11.86

Neoephemera youngi 141 5.93

Tanytarsus SPP. 121 5.08

.
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StatiOn 12. Indian Grava Branch at Road B. REP Ill. 21 September 1994

191

Seq Taxon ITA

1 Hydracarina AH
2 Amphipoda AM 8 CG

3 Hirudinea ANH P (
4 Oligochaeta ANO 8.2 CG 114.80 14 i-.
5 Anchytarsus bicolor co 3.8 SH 0.00 (,

xc INCBI IFG \For El A Rel AM
Ic 5.7[P 0.00 O.oc

88.00 11 6.82
0.00
Zzi

I 8 IDubiranhia bw.htata Ico I 6.41CG --l— 0-(

0.00

I 6 lAncyronyx variegates Ico I 6.9\CG I 0.00 G
7[Dineutus spp. Ico 5.61P 0.00 0.00

-.00 0.00
6:41CG i 0.00 0.00

0.00 0.00
0.00 0.00
0.00 0.00I=&

9
10 Gyrir
11 Halip

12 Helic

~Dubiraphia spp. co f

Ills Spp. co 6.31P

[us SD. co 8.51CG }

hus fastigatus co 6.4 Sc
13 Hydroporus spp. co 8.9 P 0.(

14 Macronychus glabratus co 4.7 CG O.c

15 Pelted\

1-

ytes SPP. ico 8.5 H
16 Stenelmis humerosa co 6.4 CG 0.00 O.q
17 Stenelmis spp. co 5.4 CG 0.00 0.1
18 Cambaridae DC 8.8 H 8.80 1 ().{

19 Palaemonetes paludosus DC 6.7 H. 0.00 0.(
20 Chironomus spp. DCC “ 9.8 CG 0.00 [
21 Cladopelma sp. DCC 5 CG 0.00 (
22 Cryptochironomus spp. IDCC 7.4 P 0.00 (,

<

,00
,53
,00

0.00

3 I Microtendipes rydalansis IDCC I 6.21CG I 0.001- I o.

61 Paaastiella so. IDCC 7

7 I Parachironomus spp. IDCC I :

31Paralauterborniella sp. IDCC d

1 Iallax I IJLL I (

~edilum spp. IDCC [

u<

I 34 lXestochuonomus SP. DCC I [
Zavreliialla soD. DCC
Antocha SPP. DO

Caratopogonidae DO 6.5 P

Helius SPP. DO CG
Hemerodromia spp. DO 8.1 CG

toma spp. IDO
lia son. iDO

ium spp. DO
43 Tipula spp. DO 7.7 SH 0.00
44 Corynoneura spp. DOR 6.2 CG 0.00

45 Cricotopus/Ortho spp. DOR 8.8 CG 0.00 --i
0.00
0.00

[

46 I Parametriocnemus sp.
----

IDOR I 3.7 ICG I 0.00 I I 0.00
471 Rheocricotopus spp. IDOR 7.31CG 0.00 I 0.00

001 481 Thienemanniella spp. IDOR I 61CG I 0.001 I o.

49 Xylopus par
-.

DOR 6.6 SH 0.00 I 0.00

50 Ablabesmyia spp. DTA 6.4 P 6.40 11 0.53
51 Apsactrotanypus johnsoni DTA o P 0.00 0.00

I 521 Clinotanypus pinguis IDTA ! 9.1 1P I 0.001 I 0.00]—.

.... ..... -Fr. I -.. .
I

53 Conchapelopia spp. IDTA I 8.7 P 0.00 0.00
54 Cabrunfimin ~mm iIITA 6 P 0.00 0.00
55 Ni[otanypus spp. DTA 4 P 4.00 1 0.53
56 Pentaneura inconspicua DTA 4.6 P 13.80 3 1.59
57 Procladius spp. nTll 9.3 P 0.00 0.00

)

-,- 1 .

L 58 IRhaotanytarsus spp. I D1l’ 6.41CF I 44.80[ 71 3.7C

<.
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Stat&n 12. IndianGrave Branchat Road B. RBP11[.’21 September 1994 :

.,..... .

..

EP 5.4 CG 4

,--, ,,= ep~. EFI 7.6 CG

:a[libaetis SPP. EP 9.3 CG 0.001 I
-..,.,-,1 . . . ..A.-.II-C.”m IFP I

. -,.,-..,- -rr.

l.-. - . . ..hamc..m .#**mnmi IEP I 2.
1ccl 1,

59 Stempellinella spp. D-W 6.3 CG 0.00 0.00

60 Tanytarsus spp. o-w 6.7 CG 26.80 4 2.12

61 Acantrella ampla EP 3.6 CG 3.60 1 0.53

62 Acarpanna pygmaaus EP -3.7 CG 0.00 0.00

63 Acarpanna spp. EP 3.7 CG o.m 0.00

64 Baetis SPP. 180.60 89 47.09

65 c“””;” “-n 7.60 1 0.63

66 c 0.00

67 ELIIYwp,wwa OPP. I 1 3 CG 0.00 0.00

68 Haxagania spp. ]FP 4.7 CG 0.00 “ 0.00
69 [Snmrehinm-in. [EP I 3.8 CF 0.00 0.00

70 NwuP,,.J,,w.A ,-=.,M. 1 CG 0.00

71 pp.mlam?m~hlatin cnn.

0.00

2 CG 0.00 0.00

72 s 6 CG 0.00 0.00

73 s.”.. ”..”...” -?-f.. I , -.4 Sc 0.00 0.00

74 Tricorythn~~= smn- 1;P 6.4 CG 16.20 3 1.69

75 Balostont= *V. ,.. . --- . , 9.80 1 0.53

76 Hasperocoriia SP. I t+r 91H I 0.00 0.00

77 Pyralidaa ILEP 61H 5.00 1 0.53

78 c 0.00 0.00

79 E.p.- -v~. ...— 0.00 0.00

80 Sphaerium SPP. MB 7.7 CF 0.00 0.00

81 Nigronia sem”comis ME 5.6 P 0.00 0.00

82 Sialis spp. ME 7.7 P 0.00 0.00
Sc 0.00 0.00

----- -rr-

. . e“ lu”r I Q RIP I

>orbicula sp. IMB I 6.3 ICF
:Ihth m-m IMB 3.41CF

83 Campeloma sp. MG I 6.7 :

84 Ferrissia sp. MG 6.9 :.

85 Hydrobiidaa MG I Sc I ! 11 0.53

86 Physalla spp. MG 9.’
S27 Plmwwhirlnn MG I 6.[

Sc I 0.00 I I 0.001

ryx Spp. 100 I 8.31P I 0.(
“. erlm ,n*fi . 91P 36-I

tia spp. 100 I 6.71P I 0.(
WA,Ilk enn Ion 6.81P 0-(

1 Sc 0.00 0.00

-. . .“. .-.”.-”- ...— -.6 Sc “ 0.00 0.00
88 ~nmertfm . I14A I P 1 0.63

89 Au,. -pp. I 1 _.7 P 147.90 17 8.99

90 Boyaria vinosa IS; I 6.3 P: 6.30 1 0.63

91 Calopter 00 0.00

92 Enallagrr.- -Fv. I -- v -. --- Do 4 2.12 .

93 Gomphus SPP. 100 I 6.21P I 0.00 0.00
94 Macrom Do 0.00

95 Neuroco . . . ... ..FV. 1-- 1 ---- , ..00 0.00

96 Pachydiplax Iongipennis 100 9.61P 0.00 0.00

97 F 00 0.00

98 A-, v,,”..,... -VF. , ..00 0.00

99 Allocapnia SPP. _,81kH I 0.00 0.00

100 Lauctra SPP. Iii I 0.7 ISH 0.00 . 0.00
00 0.00

Progomphus spp. 00 8.71P I 0.(

Ilf’.ra”r.,,,imemrl PL 1.41P 0.’

PL 2.:

I 101 [Perlinella spp. I PL I OIP I o.
?n9 I Anicnt.antmmm nvmlnirk Im 0.81SH 0:

m+.wm,+a spp. ITR 1“ 6.-, -.
ITR 2.8!CF

tila SPP. ITR I 6.21H I
,tmmfienn ITR l!SH

-- I
. “- -, .,”- .-”.... -~.-- ~ ,-------- ,

. . . 00 0.00

103 Brachycentnls numerasus ITR I 1.81CF I 0.00 0.00

104 Cheume.~P.,-, .61CF 0.00 0.00

105 Chimarra SPP. . . . —.. 0.00 0.00

106 HydropsV~h~ Snn- ITR I 41CF 0.00 0.00

107 Hydropt I 18.60 3 1.69

108 Lepidos.-...- -F~. . . . 0.00 0.00

109 NectopsV~h~ ~xotlisite ITR I 4.1 [SH I 0.00 0.00

110 P--’=*:- 0.00 0.00

111 L ,. ,”.,.,,” -p~. 0.00

112 Phylocentropus 0.00 0.00

113 Polycan**fim’I= —. r 3.50 1 0.53

114 Pycnopv, ---- -.Vv. SH I- (3.00 .- 0.00

115 Triaano~eS tnrdlls ITR I 4.7!SH 4.70 1 0.63

116 Turbella,,. 8?.50 11 6.82

“=Q.a.$s Spp. Ilil I b.llp I ---- ,
nv,lathira cnn ITR 6.2[H 0.001. . .

s Spp. TR 5.6 CF I
,., “p”” Spp. TR 3.5 CF

,cvt-hn cnm TR 2.3



Station 12. Indian Grave Branch at Road B. RBP111.21 September 1994
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Station 12. Indian Grave Branch at Rosd B. RBP Ill. S?1 Saptamber 1994 .

Table Size: 116 ‘rOtd Orge: 189 Sclcfi 0.13
Number of Samples: 1 “~exa Riohna=: 26 Em 7
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Station 12. Indian Grave Branch at Road B. RBP Ill. 21 September 1994 ,
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Station 12. Indian Grave Branch at Road 8. R13P Hi. 21 September 1994

Taxon A Rel Abd

Baetis spp. 89 47.09

Argia SPP. 17 8.99

Oligochaeta” 14 “ 7.4”1

Amphipoda 11 5.82

Turbellaria 11 5.82

.
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Station13. Pan Branch at Road A. RBP 11[. 21 September 1984

/

.-:,;....

TAXC Nca IFG lFor W 1A

na AHC 6.71P 0.001
K-irk Atd

IANH I .

Saq Taxon
1 Hydracarir 0.00
2 Amphip 8 CG 120.00 16 6.86
3 Hkudine P- “ 0.00
4 Oligochaeta ANO 8.2 CG 469.20 56 21.88
6 Anchytarsus bicolor co 3.8 SH 0.00 0.00
6 Ancyronyx variagatus co 6.4 CG 0.00 0.00
7 Dineutus SPP. co 5.6 P 0.00 0.00
I? oubirap~a ~Vittata co 6.4 CG 0.00 0.00

hia SPP. co 6.4 CG 0.00

10 Gyrinus sm.
0.00

co 6-3 p 0.00 0.00
11 Halipkts SP. co 8.6 CG 0.00 0.00
12 Helichus fastigatus co 6.4 Sc 0.00 0.00
13 Hydropoms SPP. co 8.9 P 0.00 0.00
14 Macronychus glabratus co 4.7 CG 0.00 0.00
15 Pekodytes spp. co 8.5 H 25.60 3 1.17
16 Stenelmis humerosa co 5.4 CG 0.00 0.00
17 Stenelmis spp. co 6.4 CG 0.00 o.m

Cambaridae DC 8.8 H 0.00 0.00
DC 6.7 H 40,20 - 6 2.34
DCC 9.8 CG 29.40 3 1.17
DCC 5 CG 6.00 1 0.39
nme -’,4 P 0.00 0.00

90 1 0.39
30 O.m

18 (
19 Pa!aemonetes peludosus
20 Chironomus SPP.
21 Cladopelma SP.
22 Cryptoch:-----.’- ‘--Illu[lulllua appo u&b t.<

I 23 lDicrotendipas spp. DCC 7.9 CG 7.$

241 Goekiichkonomus holoprasinus DCC 10 CG O.c -, ,
Iicrotendipes rydalensis

----
DCC 6.2 CG 0.00/ 0.00
[DCC
DCC[

28 IParalauterbornialla sp. DCC 4.[
29 IPhaenopsectra flavipes DCC 8.E

Polypedilum failax {DCC 6;

Iilum snn- i DCC 6.!

E
30 F
31 Polyped
32 Stenoch
331
34 Xest
35 Zavr
36 Antocha spp
37 (

E
38I
39 I
40 I
41 I
42:

lironomus SP. DCC 6.;
Tribelos jucundum DCC ,-=;. -. 6. I

tochuonomus sp. DCC 6.41SH I 0.00 I I o.
“eliiella spp. DCC ICG I o.

1. DO 4.6
Ceratopogonidae DO 6.6
Halius SPP. DO
Hamarodromia spp. DO 8.1
Hexatoma spp. DO 4.7 P 0.00 0.00

Limonia spp. DO 10 SH 0.00 0.00
Simulium spp. IDO 4.4 CF 0.00

L
0.00

I DO 7.”

E&
47 F
481
49 Xylopu:
50 Ablabe:

IDOR I 6.

00
00

CG 4.60 1 0.39

P 0.00 0.00

CG 0.00

CG 0.00 0.00

SmViaspp. DTA 6.

lApsectrotanvpus johnsoni DTA I

Clinotanvpus pinguis DTA 9.1 P 0.00
Conchapelopia spp. DTA 8.7 P 8.70 1
Labmndinia spp. DTA I 6 P 12.00 2

1 -.. . I -,
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Station 13. Pen Branch at Road A. RBP III. 21
/

September 1994
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; .-.

59 Stempallina[la spp. DrY 5.3 CG 0.00 0.00

60 Tanytarsus SPP. DrY 6.7 CG 301.50 46 17.68
61 Acentrella ampla EP 3.6 CG 0.00 0.00

62 Acerpenna pygmaeus EP -3.7 CF 0.00 0.00

63 Acerpenna spp. , EP 3.7 CG 0.00 0.00

64 Baetis SPP. EP 6.4 CG 124.20 23 8.98

65 Caenis spp. EP 7.6 CG 7.60 1 0.39

66 Callibaetis SPP. EP 9.3 CG 18.60 2 0.78

67 Eurylophella spp. EP 3 CG 0.00 0.00

68 Hexagenia SPP. EP 4.7 CG 0.00 0.00

69 Isonychia spp. EP 3.8 CF 0.00 0.00

70 Neoephemera youngi EP 2.1 CG 0.00 0.00

71 Paraleptophlebia SPP. EP 1.2 CG 0.00 0.00

72 Siph[onums SP. EP 2.6 CG 0.00 0.00

73 Stanonama SPP. EP 3.4 Sc 0.00 0.00

74 Tricorythodes SPP. EP 6.4 CG 10.80 2 0.78

76 Belostoma SP. HT 9.8 P 0.00 0.00

76 Hesperocorixa SP. HT 9 H 9.m 1 0.39

77 Pyralidae LEP 6 H 6.00 1 0.39

78 Corbicula SP. MB 6.3 CF 6.30 1 0.39

79 Eliptio SPP. MB 3.4 CF 0.00 0.00

80 Sphaerium SPP. MB 7.7 CF 116.60 16 6.86

81 Nigronia serncornis ME 6.6 P 0.00 0.00

82 Sialis spp. ME 7.7 P 0.00 0.00

83 Campeloma sp. MG 6.7 Sc 0.00 0.00

84 Femissia sp. MG 6.9 Sc 0.00 0.00

85 Hydrobiidae FAG Sc 11 4.30

86 Physella SPP. MG 9.1 Sc 0.00 0.00

87 Planorbidae MG 6.6 Sc 0.00 0.00

88 Nemertea NA P 6 1.96

89 Argia spp. 00 8.7 P 60.90 7 2.73

90 Boyeria vinosa OD 6.3 P 0.00 O.m

91 Calopte~ spp. OD 8.3 P 0.00 0.[

92 Enallagma spp. OF’. “ . 91P 36.00 4 1.1

93 Gomphus spp:__ OD 6.21P 0.00 0.[‘ ‘484 Macromia SPP. OD

95 Neurocordulia spp. OD 6.8 P 0.00 0.(

96 Pachydiplax .longipennis 00 9.6 P 0.00 0.(

97 Progomphus spp. OD 8.7 P 0.00 o.(- 1
98 Acroneuria spp. PL 1.4 P 0.00 . 0.00

99 Allocapnia spp. PL 2.8 SH 0.00 0.00

100 Leuctra SPP. PL 0.7 SH o.~ 0.00

101 Perlinel[a spp. PL o P O.11o 0.00

102 Anisocentropus pyraloides TR 0.8 SH” 0.00 0.00

103 Brachycantrus numerosus TR 1.8 CF 0.00 0.00

104 Cheumatopsyche SPP. TR 6.6 CF 19.80 3 1.17

105 Chimarra spp. TR 2.8 CF 0.00 0.00

106 Hydropsyche SPP. TR 4 CF 0.00 0.00

107 Hydroptila spp. TR 6.2 H 0.00 0.00

108 Lepidostoma spp. TR 1 SH 0.00 0.00

109 Nectopsyche exquisita TR 4.1 SH 8.20 2 0.78

110 Oecetis spp. TR 6.7 P 0.00 0.00

111 Oxyethira spp. TR 6.2 H 0.00 0.00

11 2 Phylocentropus SPP. TR 6. 6 CF 0.0 0 0.00

11 3 Polycentropus spp. ~R 3. 5 CF 0.0 0. 0.0 0

114 Pycnopsyche SPP. TR 2. 3 SH - 0.0 o“- 0.0 0

11 5 Triaenodes tardus TR 4. 7 SH 0.0 0 0.0 0

11 6 Turbellaria -l-u 7. 5P 0.0 0 0.0 0
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Station 13. Pen Branch at Road A. RBP Ill. ~1 September 1994
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Station 13. Pen Branch& Road A. RBP Ill. 21 September 1994

Table Size: 116 Total Orgrx 256 Sclcl% 0.50

Number of Samples: 1 Texa Richneae: 31 Em 6 I
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S<ation 13. Pen Branch at Road A.
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Station 13. Pen Branch at Road A. RBp !11. 21 September 1994

Taxon A Ret Abd

Oligochaeta 56 21.88

Tanytarsus SPP. 45 17.58

Polypedilum SPP. 30 11.72
Baetis spp. - 23 8.98

Amphipoda 15 5.86

Snhaerium snn. 15 5.86

202

.
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Station 14. Baavar Dam Creak at Matal Walkway. RBP 111.21 September 1984

Taxon
Hydracarina
Amphipoda
HiNdinaa
Oligochaata
lAnchytarsus bicolor
Ancyronyx variagatus
Dinautus SPP.
Dubiraphia bwattata
Dubiraphia SPP.
Gyrinus SPP.
Haliplus SP.
Helichus fastigatus

TAXC INC81 FG For W A

AHC 6.7 P 0.00

AM 8 CG 0.00

ANH P- “
ANO 8.2 CG :
co 3.8 SH
co

~.- --

16 Stanalmis humerosa co 5

17 Stenelmis spp. co 5

18 Cambaridae DC 8

19 Palaemonetes pakrdosus DC 6

20 Chironomus SPP. DCC

21 Cladopelma SP. DCC

22 Cryptochironomus SPP. DCC

23 Dicrotendipes SPP. DCC +.

203

I 25 IMicrotendipes rydalensis IDCC
—

\ 28 IParalauterbornialla SP. IDCC I
—

lReI Abd I
I

---1+%1---- [

30 IPolypedilum fallax lDCC
)Iypedilum spp. IDCC

—--

33 Tribelos jucundum DCC
34 Xestochironomus sp. DCC 6.4 SH 12.801 2 0.73

35 Zavrellialla spp. DCC CG 0.00

36 Antocha spp. DO 4.6 CG 0.00 0.00

37 Ceratopogonidaa DO 6.5 P 0.00 0.00

38 Helius spp. DO CG 0.00

39 Hamerodromia SPP. DO 8.1 CG 0.00 0.00

exatoma spp. DO 4.7 P 0.00 0.0’0

monia SPP. DO 10 SH 0.00 0.00

imulium spp. DO 4.4 CF 0.00 0.00
—— -- ---

40 He
41 Lir
42 Sil
43 Tipula SPP. IDO 7.7 SH 0.00 0.00

44 Cricotopus/Ortho SPP. IDOR 8.8 CG 0.0’0 0.00

3.7 CG 0.00 0.00

46 Rheocricotopus SPP. DOR 7.3 CG 7.30 1 0.36

47 Thianemanniella SPP. DOR 6 CG 0.00 0.00

48 xl~lnn!~~nap DOR 6-6 SH 0.00 0.00

I 45 IParametriocnemus sp. IDOR

TJ”I-”” F-”,
——. . I

49 Ablabasmyia SPP. DTA 6.4 P 19.20 3 1.09

50 Apsectrotanypus johnsoni DTA o P 0.00 0.00

51 Clinotanypus pinguis DTA 9.1 P 0.00 0.00

52 Conchapalopia spp. DTA 8.7 P 0.00 0.00

53 Labiundinia spp. DTA 6 P 0.00 0.00

. . 54 Nilotanypus spp. . DTA 4 P 0.00 0.00

55 Pantaneura inconspicua DTA 4.6 P 13.80 3 1.09

56 Procladius spp. DTA 9.3 P 0.00 0.00

57 Corynonaura spp. DTY 6.2 CG 0.00 0.00

58 Rheotanytarsus spp. DTY 6.4 CF I 0.00 0.00
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59 Stempellinella spp. D-w 6.3 CG 0.00 0.00

60 Tanytarsus SPP. DTY 6.7 CG 26.80 4 1.46

61 Acantralla ampla EP 3.6 CG 0.00 0.00

62 Acerpenna pygmaaus EP “ 3.7 CG 0.00 0.00

63 Acerpenna SPP. EP 3.7 CG 0.00 0.00

64 Baetis SPP. E~ 6.4 CG 102.60 19 6.93

65 Caenis spp. E~ 7.6 CG 0.00 0.00

66 Caliibaatis spp. EP 9.3 CG 0.00 0.00

67 Eurylophella SPP. EP 3 CG 3.00 1 0.36

68 Hexagenia SPP. EP 4.7 CG 0.00 0.00

69 lsonychia spp.
., Ef> 3.8 CF 0.00 o.m

70 Neoephemera youngi EP 2.1 CG O.OO 0.00

71 Paraleptophlebia SPP. EP 1.2 CG 0.00 0.00

72 Siph[onurus SP. E[> 2.6 CG 0.00 0.00

73 Stenonema spp. El> 3.4 Sc 340.00 100 36.60

74 Tricorythodes SPP.
El> 5.4 CG 361.00 66 ,23.72

75 Balostoma SP. HT 9.8 P 0.00 0.00

7 6 Hesparocorixa SP. HT 9H 0.00 0.00

7 7 Pyralidae LI;P 6H I o.m 2 0.7 3

7 8 Corbicula SP. IWB 6. 3 CF 0.00 0.00

7 9 Eliptio SPP. MB 3. 4 CF o.m 0.00
8 0 Sphaerium SPP. MB 7. 7 CF 7.7 0 1 0.3 6

8 1 Nigronia serricornis ME 5. 6P 0.00 0.00

8 2 Sialis SPP. ME 7. 7P 0.00 0.00

8 3 Campeloma sp. MG 6. 7 Sc 0.0 0 0.00

84 Fernssia SP. MG 6. 9 Sc 13.8 0 2 0.7 3

8 5 Hydrobiidae MG Sc 0.00

8 6 Physel[a SPP. MG 9. 1 Sc 0.00 0.00

8 7 Planorbidae MG 6. 5 Sc o.00 0. 00

8 8 Nemertea NA P o. 00

8 9 Argia spp. CID 8.7 P 60.9 0 7 2.6 6

9 0 Boyeria vinosa CID 6.3 P o. 00 0. 00

9 1 Calopte~ spp. CJD 8 .3 P 16.6 0 2 0.7 3

92 Enallagma SPP.
~,r - 9P 99. 00 11 4.0 1.

9 3 Gomphus SPP. C)D 6.2 P o. 00 0. 00

84 Macromia SPP. C)D 6.7 P o.00 0. 00

95 Neurocordulia spp. C)D 6.8 P 6.8 0 1 0.3 6

96 Pachydiplax [ongipennis C)D 9.6 P o.00 0. 00

97 Progomphus SPP. IC)D 8 .7 P 8. 70 1 0. 36

98 Acroneuria SPP.
PL 1 .4 P o. 00 0. 00

99 Allocapnia SPP.
PL 2 .8 SH o. 00 0. 00

1 00 Leuctra SPP. PL o.7 SH o.00 0. 00”

101 Perlinella spp. PL OP o. 00 0. 00”

102 Anisocentropus pyraloides TR 0.8 SH o.00 0. 00

103 Brachycentms numarosus -rR 1.8 CF o. 00 0. 00

104 Cheumatopsycha spp. “rR 6.6 CF o.00 0. 00

105 Chimarra spp. TR 2.8 CF 2. 80 1 0. 36

106 Hydropsyche SPP. TR 4 CF 8. 00 2 0. 73

107 Hydroptila SPP. TR 6.2 H o.00 0. 00

108 Lepidostoma SPP. TR 1 SH o.00 0. 00

109 Nectopsyche exquisita TR 4.1 SH o .00 0 .00

110 Oecetis spp. TR 5.7 P o.00 0 .00

111 Oxyethira spp. TR 6.2 H o .00 0 .00

112 Phylocentropus SPP. TR 5.6 CF o.00 0 .00

113 Polycentropus spp. TR 3.5 CF o.00 0 .00

114 Pycnopsyche SPP. TR 2.3 SH o.00 .- 0 .00

115 Triaenodes tardus TR 4.7 SH . 1.4.10 3 1.09

116 Turbellaria TU 7.5 P 7 .50 1 0 .36
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Table Size: 116 Total Orge: 274 SCICE 25.50
Number of Sampiee: 1 Taxa Richness: 28 EP~ 7
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Rapid Bloassessment Protocol Ill

Biosuwey Field Date Sheet

.

REIATIVE ASUNOANCE OF AQUATIC BIOTA

Pedphyton 01234 slimes “01234

FUamentous Algae O 1 2 3 4 WerOllwaebratln. o 1 2 3 4

Mmt@ytes 01234 Fish 01234

0. AbsantlNot ObsmnwJ I=tire 2=common 3= Aslundult 4- Oomllunt

{

MACROBENTHOS WALtlAllVE SAMPLE LtSl(kidiato R#UIW ~ R.~C-~A-~ 0.00@u@

t%rtfem Ankoptera Chlronomidu

Hydmzoa I zygOptem 1~

Platytwimhthe8 I HemiP5em

Tutbellartm Coleoptaia

Hirudlna Lepkbptem “

Ougachmm Swldae

kopocta -1-
Amphlpoda lipuudae ~=.~..

&cq)oda Empfdldae-

Gutmpods SlmuuI*- I
Blvdvh Tatwlkk.

Iculkuh. I
Rale<3 common 3-9 A!nmdant>lo Oomlnant>so(E$unww)

CPOM SAMPLE FUNOTtONAL FEEOING GROUPS (1~ Na of SIKHW@S ~ QUJP) .

Stmddem Totd~. hSsm@,

Obufvstblu .

Figura 6.3-1. Biosuwev Field Data Sheet for usewith Rapid BioassewnentProtocol (11. “
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dure consists of evenly distributing the composite
sample in a gridded pan with a iight+oloted bottom.
As grids are randomly selected. all organisms within
those grids are removed. until at least 100 organisms
have been selected from the sample. This method of
subsampling provides a representative. estimate of the
benthic faum as well as a consistent unit of effort. A
more detailed description of this technique may be
found in Appendix B. Although pilot study results
(Section 6.4.6) indicated that a KM-organism subsam-
ple is sufficient, a 200- or 300-organism subsample
may be preferred, depending on investigator prefer-
ence, budget constraints, and individual sample
characteristics. Some agencies may prefer to expend
additional resources to process whole samples instead
of subsampling.

All bentilc macroinvertebrates in the subsample
(or sample) should be identified to the lowest posi-
tively identified taxonornic level (generally genus or
species), enumerated, and recorded on the Laboratory
Bench Sheet (Figure 6.3-2). Based on the taxonomic
identifications, Functional Feeding Group classifica-
tions can be assigned for most aquatic insects using a
reference such as Merritt and Cummins (1984). Once
a Functional Feedhtg Group classification list has
been established, it can be incorporated into the tom:
puter analysis for computation of the metrics. Care
should be taken to note the presence of early instm
which may rep~ent different Functional Feedktg
Groups from later instars. The Scxaper and Filteringj:\{,&.,<
Collector Functional Groups are considered the
important indicators in the riftlehun community; if
this metric is not calculated using a computer pro-
gram, numbers of individuals repenting each of
these two groups are recorded on the Laboratory
Bench Sheet (F&me 6.3-2).

6.3.3 Data Analysis Techniques

Based on observations made in assessing habitat,

water quality, physical characteristics, and the qualita-
tive biosurvey. the investigator makes a pdiminary
judgment on the presence or absence of biological
impairment and an estimation of probable cause
and source on the Impairment Asessment Sheet
(Figure 6.1-2). -

The integrated benthic data analysis is perbormed
as follows. Using the raw bentlic data, a numerical
value is crdculated for each metric. Calculated values
are then compared to values-derived from either an
unimpaired mt%rence site with the same region or a
suitable control station on the same stream. Each met-
ric is then assigned a score according to the compara-
bility (percent similarity) of calculated and reference
values. Scotcs for the eight metrics are then totaled

and compated to the total metric score for the mf&
.

ence station. The percent comparison between the
total scores provides a final evaluation of biological
condhion.

Criteria to be used for scoring the eight metrics
were derived from an evaluation of pilot study results
(Section 6.4), certain project compliance monitoring
requirementsnow in use (Vermont Department of
Environmental Conservation 1987), and discussions
with various aquatic biologists regarding the level of
detection considered dependable for certain metrics.
However, it is envisioned that these criterid may need
to be adjusted for use in particular regions.

Inherent variability in each metric was considered
in .establi&ing percent comparability criteria. The
metrks baied on taxa richness, HBI, and EPT indices
have knv variability (Resh 1988). TMs variability is
accounted for in the criteria for characterization of
biological condition (Figure 6.2-3) based on existing
data. For metrics based on standard tam richness and
HBI and EPT Indices, differences of 10-20 percent
relative to the reference condition would be considered
nominal, and the station being assessed would receive
the maximum metric score. Because increasing HBI
values denote worsening biological condition, percxmt
difference for Wls metric is calculated by dividing the
ret%rencevalue by the value for the station of
comparison.

Metrics that utilize ratios will fluctuate more
widely, however, and comparing percent differences
between ratios (ratios of ratios) will compound the -
variabii~..” Scoring .inctements are therefore set at
broad intervals of 2S percent or greater. For metrics
based on Functional Feedhg Group latios, Cummins
(1987,persoiml communication) contends that differ-
ences as great as 50 percent from the reference may
be acceptable, but differences in the range of 50-100
pement are not only important but discriminate
degrees of impact more clearly.

The percent contribution of the dominant taxon to
total abundance is a simple estimator of evenness. .

Scoring criteria are based on theoretical considera-
tions rather than direct comparison with a reference.

The Community Loss Index already incorporates
comparison with a reftx-ence. Therefore, actual index
wdues are used in scoring.

Analysis of the benthic data combines severrd com-
munity population and fitn-ctional parameters. An
integrated assessment is used, based on eight metrics
(Table 6.3-l). Each metric has a different ran= of
sensitivity measuring a slightIy dil%rent com~nent of
community structure (Figure 8.2-l). The data collected
in the 100-oqymism riffle.hun subsample and the
CPOM sample are summarized according to the infor-
mation required for each metric and entered on the

6-19
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Fev species Present. If high densities
of organisms, then dominated by one or
tvo taxa. Only tolerant organisms
present.
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Metric 6. Em Index

The EPT Index generaIly increases with
increasing water quality. The EPT Index is
the total number of d~tinct taxa with the
orders Ephemeroptera, PIecoptera, and
Trichoptem. ‘lMs value summarizes taxa
richness withkt the insect orders that are
genemlly considcmd to be pollution
sensitive.

Headwater stmarns which am natumlly
unproductive may experience an increase in
taxa (including EFI’ taxa) in response to
organic enrichment. In thk situation, a
“missing genera” approach may be more
valuabIe. Shacldefoti (1988) uses a “miss-
ing genera” metric to evaJuate the loss of
EFI’ taxa from upstream to dmwmearn to
avoid the complication in data interpretation
resulting from the addition or replacement
of genera.

4

Metric 7. Community Similarity Indices

Community Similarity Indices am used
in situations where nsference communities
exist. The ret%rence community can be
derived through sampling or predction for
a region using a reference database. Data
sources or ecological data files may be

?&u&&+; available to establish a reference community
for comparison. The combined information
provided through a regional analysis and
EPXS ERAPI’ ecological database (Dawson
and HellenthaI 1986) may be usefil for thk
analysis. Time of the many similarity indl-
ces available are dwussed below:

. Community Loss Ind~—Measures the
loss of bentilc species between a refer-
ence station and the station of compari-
son. The Community Loss Index was
developed by Courtemanch and Davies
(1987) and is an index of dissimilarity
with values increasing as the degree of
dissimilarity from the refenwe station
increases. Values range from O to
‘*infinity.”*Based on preliminary data
analysis. this index provides greater dk-
criminationthan the following two com-
munity similarity indices.

. Jaccard Coefficient of Community—
Measures the degme.of similarity in taxo-
nomic composition between two stations
in terms of taiun presence or absence.

The Jaccard Coeftlcient discriminak
between highly similar collections.
Coefficient values, ranging from O to 1.0,
increase as the degree of similarity with
the refimmce station increases. See
Jacc&d ‘(1912),Boesch (1977), and U.S.
EPA (1983) for more detail. The formulae
for the Community Loss Index and the
Jaccard Coefilcient are

d-a
Community Loss = ~

Jaccard Coefficient = ~
a+b+c

where

number of species cornmcin to both
samples
numb& of species present in Sample B
but not A
number of species present in Sample A
but not B
total number of species present in
Sample A
total number of species present in
Sample B

Sainpk A = reference station
~. .Sample B = station of comparison

● Pinkharnand Pearson Community
S ikwity Index-Measures the degree of

Ysiml arity in taxonomic composition in
terms of taxon abundances and can be
calculated with either percentages or
numbers. A weighting I%ctorcan be..
added that assigns mote significance to
dominant species. See Pinkham and Pear-
son (1976)and U.S. EPA (1983) for more
detail. The formula is

ah (xia,
S.I.ab - z

[

‘lb) ‘ia
—.: /2

- (xia~ xib) xa 1
weighting factor

where

x=. X,h=number of individuals in the ilh
species in Sample A or B

Other community similarity indices sug-
gested by reviewers of this document
include Spearmari’s Rank Correlation

[

I

.
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Sit+xxific Study

&

Sampling & Analysis

. .

. .

I

..- Biological Condition Scoring Criteria

Metric 6 4 2 0

1. Taxa Richness(’) >80% 60-80% 40-60% <40%

2. Hkcnhoff Biotic fnckx (moditkd)m’ >85% 70-8s% SO-70% <s0%

3. Ratioof Scmpcrs/Filt.CoUcctordaX’ >50% 35-50% ‘20-35% <20%

4. Ratio of EPT and Chimnomid Abundanccs(a’ >7s% SO-75% 25-50% <2s%

5. % Contribution of Dominsnt Taxon(dJ <20% 20-30%. 3040% >40%

6. EPT Indcxt’) >90% 80-90% . 70-80% <70%

7. CommunityLox Indsx(’) <0.5 O.!iil.s 1.s-4.0 >4.0

8. Ratio of ShmMcrsfTotal(’z’ >50% 35-50% 20-35% <20%

(a) Score is a mtio of study site to rsfcmncs site x 106.
(b) Score is a ratio of reference site to study site x 100.
(c) Determination of Functional Feedhg Group is indcpurdsntof tsxonomic grouping.
(d) Scoring criteria evaluate actual percent contribution. not percent comparability to the rcfcrcnm station,
(e) Range of values obtained. A comparison to the reference station is incoqxmmxl in these indices.

I

I
!

B1OASSESSMENT .
. % Comp.

to Ref. B$ol@caJ Condition
score~ category At(ribut=

>83% Nonimpakd Compamblc tO the &qX@ration to be

cspcctcd within an”-&tegion. Baiinctd
tmphic stmctum. Optimum community
stmcturs (composition and dominance)
for stream size and habitat qualhy.

54-79% Slightly impaired -&anCommunity stmcturc 16s
~~d. C0mp3$ition (specks ri~-
OSSS)lower than cspcctcd due to loss
of some intolerant forms. Percent con-

. . tributioo of tofaant forms incmascs.

21-s0% Modctatcly impaired Fewer specks due to kss of most
intolerant forms. Reduction in EPT
index.

< 17% Sevsmly impaired. Fcw speciespresent. If high densities
of organisms, then dominated by one
or two tam.

(a) Percentage vaiucs obtainedthat am intcrmcdii to the above ranges
will require subjectivejud8srncnt as to the correct placcrttatt. USS
of the habitat assessmentand physiochemicaldata lmy be ncccsqy to aid
in the d-ton process.

I

&l.
Figure 6.3-4. Flow~an of bioassessmentapproaohadvooated for Rapid 6ioassessmant Protocol Ill.
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St8tion 16. Four file Creek at Road 13.2. 136P 111.21 Sept?mber 1994

;

59 Stempellinella spp. DTY 5.31CG I 0.001

60 Tanytarsus SPP. DTY 6.7 ICG S69.501 851

61 Acentralla ampla EP 3.61CG
—

~ : : ! 000 -,
0.00

3.81CF 0.00
681 Haxagenia spp.

691 Isonychia spp. l% ~

Oac
. 0.00

O.oa
70 Neoephemera youngi EP 2.1 CG 0.00 0.00

71 Paraleptophlabia SPP. EP 1.2 CG 0.00 0.00

72 Siphlonurus sp. EP 2.6 CG 0.00 0.00

I 731 Stenonema spp. IEP 3.4[SC I 3.401 11 0.30
741 Tricorythodes SPP. I EP 5.41CG 27.001 61 1.52

75 Belostoma sp. HT 9.8 P 0.00 0.00
76 Hesperocorixa SP. HT 9 H 0.00 0.00

77 Pyralidae LEP 5 H 5.m 1 0.30

78 Corbicula sp. MB 6.3 CF 0.00 - 0.00

79 Eliptio SPP. MB 3.4 CF 0.001 “ 0.00
80 Sphaerium spp. MB 7.7 CF 53.901 7 2.13

errissia SP. MG

1=

6.$

851 Hydrobiidae MG

86 IPhvsella sDn. MG 9.1
L

88 N(
89 AI

90 B(

91 Caloptel

92 Enallagn

93 G(

94 Macromia spp.

~ ‘~i w !!!
I Sc 0.00 0.00

87 IPlenorbidae MG 6.5 Sc 0.00 0.00

emertea NA P 3 0.91
,rgia spp. OD 8.7 P 60.90 7 2.13

1 P 0.00 0.00
3 P 0.00 0.00

na spp. OD I ~.,: .. 9 P. 27.00 3 0.91
Iomphus spp. OD 6.2 P 6.20 1 0.30

OD 6.7 P 0.00 0.00

oyeria vinosa IOD

b

6’. .

ryx Spp. IOD 8<..

95 Neurocordulia spp. OD 5.8 P 5.801 1 0.30

96 Pachydiplax Iongipannis . OD 9.6 P 0.001 0.00

97 Progomphus spp. OD 8.7 P 0.001 0.00

98 Acroneuria spp.

99 Allocapnia spp.

100 Leuctra spp.

101 Periinal[a SOD. i~. .
102 Anisocentropus pyraloides TR 0.8 SH 0.00 O.oc
103 Brachycentrus numerosus TR 1.8 CF 0.00 O.oc
104 CheumatopsVche spp. TR 6.6 CF 0.00 O.oc
105 Chimarra spp. TR 2.8 CF 0.00 O.oc

106 HVdropsVche spp. TR 4 CF 0.00 O.oc
107 HVdroptila spp. TR 6.2 H 0.00 O.oc
108 Lepidostoma spp. TR 1 SH 0.00 O.oc

109 NectopsVche axquisita TR 4.1 SH 8.20 2 0.61

110 Oecetis spp. TR 5$.7 P 0.00 O.oc

111 OxVethira spp. TR 6.2 H 37.20 6 1.82

112 Phvlocentropus spp. TR 5.6 CF 0.00 O.oc

I

113 Polvcentropus spp. TR “. 3.5 CF 0.00 O.oc
114 PVcnopsVcha spp. TR 2.3 SH 0.00 O.oc
115 Triaenodes tardus TR 4.7 SH 9.40 2 0.61
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Rosemary Creek Downstream of Williston WWTP. 17 December 1994. RBP Ill.

11

.

lTaxc - “AXC INCBI IFG lFor Bl IA lRel Abd

1 lHydracarina “ IAHC 5.71P 0.00 [ 0.00

2 Amphipoda AM 8 CG 8.00 1 0.41
3 Oligocnaeta ANO 8.4 CG 8.40 1 0.41

4 Hydra SPP. CN P 0.00

5 Ancyron~ variegates co 7.1 CG 0.00 . 0.00

61 Dubiraphia bivattata co 6.6 CG 0.00 0.00
—

t

8 I Macronychus glabratus Ico I 4.9 If

9 lStenelmis sp. Ico 5.61CG I
!

i 7 lEctopria nervosa Ico I 4.51SC I 4.50 1 0.41
CG 0.00 0.00

5.60 1 0.41
10 ICambaridae IDC I 91H I 36.00 4 1.64
11 Palaemonetes paludosus DC 6.9 CG - 41.40 6 2.46

. .
12 Chironomus SPP. DCC 10 CG 0.00 0.00

13 Cryptochironomus spp. DCC 7.5 P 0.00 0.00

1- 141 Cryptotendipes spp.

I 15 lDicrotendipes spp. IDCC I 8.1

I 16 [Microterrdipes rydalensis

I 171Microtendipas SPP.

I 181Nilothauma babiyi
191Phaenopsectra flavipes
20 Polypedilum fallax DCC 6.9 SH 0.00 0.00

21 Polypedilum spp. DCC 7.1 CG 142.00 20 8.20

22 Robeclda SP. DCC 3.5 CG 0.00 0.00

23 Stelechomyia perpulchra DCC 4.81SH 0.00 0.00

24 Stenochironomus sp. DCC 6.61SH 0.00 0.00

25 Tribelos jucundum DCC 6.8 CG 6.80 1 0.41
26 Xestochironomus sp. DCC SH 0.00
27 Potthastia Iongmana DO 7.6 CG 0.00 0.00
28 Atherix Iantha DO 2.3 P 0.00 I 0.00
29 Ceratopogonidae DO 6.7 P 0.00 0.00
30 Hemerodromia spp. DO 8.3 CG 0.00 I 0.00

31 Simulium spp. DO
,c/-

4.6 CF 27.60 6 2.46

32 lipula abdominalis DO 7.9 SH I 7.90 1 0.41

33 Brilla flavifrons DOR - 5.4 SH 0.00 0.00

34 Corynoneura spp. DOR 6.4 CG 32.00 51 2.05
35 Cricotopus/Ortho Spp. DOR 9 CG 18.00 21 0.82

36 Eukiefferiella spp. DOR 5.9 CG 0.00 0.00
37 Lopescladius Spp. DOR 2.2 CG 0.00 0.00
38 Nano”cladiusspp. DOR 7.4 CG 0.00 0.00

39 Parakiefferiella sp.1 DOR 6.1 CG 0.00
40 Parametriocnemus sp.

0.00
DOR 3.9 CG 3.90 1 0.41

41 Rheocricotopus SPP. DOR 7.5 CG 105.00 14 5.74
42 Synorthocledius semitirens DOR 4.9 CG 0.00 0.00
43 Thienemanniella spp. DOR 6.2 CG 12.40 2 0.82
44 Tveterria spp. DOR 4.2 CG 37.80 9 3.69
45 Xylopus par DOR 6.8 SH 0.00 0.00
46 Ablabesmyia spp. DT’A 6.6 P 13.20 2 0.82

47 Conchapelopia spp. DTA 8.9 P 26.70 3 1.23
48 Labrundiniaspp. DTA 6.2 P 6.20 1 0.41

49 Lersia SPP. DTA 8.5 P 8.50 1 0.41

50 Nilotanypus spp. DTA 4.2 P 0.00 0.00

51 Paramerina sp. DTA 3 P 0.00 0.00

52 Pentarmura inconspicua . DTA ,. 4.8 P 0.00 0.00

53 Procladius spp. DTA 9.5 P 0.00 0.00

54 Rheotanytarsus SPP. DTY 6.6 CF 191.40 29 11.89

55 Stempallinella spp. DTY 5.5 CG 5.50 1 0.41
56 Tanytarsus spp. DTY 6.9 CG 200.10 29 11.89

57 Acarpenna pygmaeus EP 3.9 CG 0.00 0.00

58 8aetis spp. EP 5.6 CG 84.00 15 6.15
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6. 33ENWC MACROINVERTEBRATE
BIOSUIWEY AND DATA ANALYSIS

.

The biosurvey and &ta analysis components of the
three bentlic bioassessment protocols are presented
below. All three protocols have common biosurvey
and data analysis elements. Common elements and
discussions are repeated in each protocol to maintain
discrete protocol integrity.

Examples of field and laboratory data sheets
referred to in tlis chapter are presented for guidance.
The example data sheets do not include headers for
documenting identifier information, and may be modL
fied for the needs of different agencies. Descriptive
guidance for use with each data sheet is found in
Appendix A.

The, three protocols consist of three basi~ compo-
nents: water quaIity/physical characteristics (Fig-
ure 5.1-1), habitat assessment (Figure 5.2-l), and a
biosurvey (Figures 61-1, 6.2-1, and 6.3-l). The overall
habitat assessment evaluates habitat quaMy using the
key environmental parametem described in Chapter 5.
If a degraded community is found from the results of
the biosurvcy, habitat information will aid interpreta-
tion of effkcts relative to the biotic potentird of a site.

Ww.+.w} The water qua.li@ and physical characterizations pr-
ovidedata on stream habitat qtilty as well as potential
sounm and/or causes of impairment.

6.1 RAPID BIOASSESSMENT
PR~COL I—13enthic

Macroinvertebrates
.

Rapid Bhtssessment Protocol I (RBP I) is a
screening or reconnaissance assessmeitt that involves -.’
systematic ‘documentation of specific visual observa-
tions made in the field by a tmined profi!ssional.
RBP I is used to discriminate OWIOUSIYimpacted and
non-impacted ateas from potentially affected areas
requiring further investigation. Use of RBP I allows
mpid scttxning of a large number of sites. Areas
identified for further study can then be rigorously
evaluated using RBPs II, III, and V, quantitative fish .
or bentMc surveys; or anibient toxicity stiidies. --

Because RBP I involves limited &ta genemtion, its
effectiveness depends largely on the experience (“best
prof~iomd judgment”) of the profmional biologist
performing the assessment. The biologist conducting

,

RBP I should have profmional impact assessment
experience with a knowledge of aquatic ecolo$y and
basic expertise in benthic macroinvertebrate taxonomy.

6.1.1 meld Methods

The biosurvey component of RBP I fixmes on
qurditative sampIing of bentlic macroinvertebrates,
supplemehtcd by a preliminary field examination of
other aquatic blots (periphyton, macrophytes, slimes,
and f~h). Qualhative bentilc samples am collected
from all available habitats using a dip net or kick net,
or by hand. Bent.Mcmacroinvertebrate ordetdi%tnilk
(e.g., f%milks for Megaloptera and Dlptera) collected
are Iiited on the Elosuney FxeId Data Sheet (Rg-
ure 6.1-1), with an estimate of their tdative abundance
in the sampliig area. Each State agency should
develop its own definitions for abundance categories.
Lower levels of identification, if they are easily deter-
mined, can enhance the assessment. Any observations
on the relative abundance of other aquatic blots ate
also not~ these obsmations provide additional infor-
mation on the pmence or absence of impact.

6ilJ2 Data Analysis Techniques
Impairment may be indicated by the absence of

generdy pollution-sensitive benthic macroinvertebrate
taxa such @phemeroptera, Plecoptera, and Trichop-
texa (EPT); dominance of generally pollution-tolerant
groups such as Oligochaeta or Chironomidae; or over-
all low benthic abundance or taxa richness. BentMc
abundance or taxa richness indicative of impairment is
variable and must be ewduated with respect to the
waterbody behg evaluated. Some headwater stt&uns .

are naturally unproductive and will be characterized
by low bentlic abundance and taxa richness in their
pristine state. Impairment may also be indicatedby an

overabundance of slimes or filamentous algae in the
area or an absence of expected fish populations.

On the basis of the observations made on habitat,
water quality, physical characteristics, and the qualha-
tive biosurvey, the investigator determines whether
-impairment is detected. The determination of impair-
ment requires the judgmen~ of an experienced phfes-
sionul. lf impairment-is detected, the investiga~or-
provides an estimation of the probable cause and
source on the Impairment Assessment Sheet (Fig-
ure 6.1-2). The aquatic biota that indicated an impair-
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IHPAIRNENT ASSESSMENT SHEET

1. Detection of irnpsirment: Impairment detected No impairment

(Complete items 2-6) detected
(Stop here)

2. Biological impairment indicator:

Benchic macroinvercebrates Othe”r aquatic communities

absence of EPT taxa Periphyton—. .

dominance of tolerant groups -fikmentous-— .

10V benthic abundance other-.—

lov taxa richness Hacrophytes—.

other Slimes—.
Fish

4 —-

3. Brief description of problem:

Year and date of previous surveys:

Survey dat& available in: “

.%. Cause: (indicate aajor cause) organic enrichment toxicants flov

habitat limitations other ——

5. Estimated ●real extent of problen (m2) and length of stream reach

affected (m), vhere applicable:
,

6. Suspected source(s) of problem: ~=>-..

point source discharge (name,
construction site runoff
combined sever outfall
silviculture runoff
animal feedlot
●gricultural runoff
urban runoff
ground vater
other
Unknovn

Briefly explain:

type of facility, location)

\.

Figure 6.1-2 impairment ~sH$ment *m foruse~rn*roinveRebrate Rapid tio~s~~mem Prot-l&
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Kick net sampling in riffle area.
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The CPOM sample k processed separately from
the rifflehmn sample and used only for characterizing
the Functional Fee&ng Group representation. “Sam-
pling the CPOM component requires a composite col-
lection of various plant pacts such as lcavti, needles,
twigs, bark, or their fragments. potential sample
sources include leaf packs, shomzones, and other
depositional areas where CPOM may accumulate.
Only the upper surt%ce of litter accumulation in
depositional areas should be sampled to ensute that
they * from the aerobic zone. fir the Shredder
community analysis, seveml handfids of material
should be adequate. A variety of CPOM forms should
be collected if available. CPOM collected may be
washed in a dlp net or a sieve bucket.

Shredder abundance is maximum when the CPOM
is about 50 percent decomposed (Cummins et al.
1989). $are must be taken to amid collecting recent”
or filly decomposed leaf litter to optimize collection
of the Shredder community. For this CPOM collection
technique, seasonality may have an important
influence on Shredder abundance data. For instance,
fast-processing litter (e.g., basswood, alder, maples,
birch) would have the highest Shredder representation
in the winter (Cummins et al. 1989). The slow-
processing fitter (e.g., oaks, rhododendtuns, beech,
conifers) would have the highest Shtedder represent-
ationin the summer.

*+> &2.L2 Sample Sorting and Identification

Riffle/Run Sample

Sornng and enumeration in the field to obtain a
100-count organism subsample is recommended for .
the rifflehun sample. After processing in the field,
the organisms and sample residue should be preserved
for archiving. Thus, a re-analysis (qualky control) or
more thorough processing (e.g., larger counts, more
detailed taxonomy) would be possible. The subsam-

- pling method described in this protocol is based on
Hilsenhoff’s Improved Biotic Index (Hilsenhoff 1987b)
and is similar to that used by New York DEC (Bode
1988). Thk subsarnpling technique provides for a con-
sistent unit of effort and a representative estimate of
the bentilc fauna.

The subsampling prccedttre consists of evenly du-
tributing the composite sample into a gndded pan
with a light coloxed bottom. Grids am randomly
selected and all organisms within those grids ate
removed until approximately 100 organisms are picked
out. Because this subsampling technique is behg .
applied to samples with live organisms, narcotization
using club soda or tobacco is recommended. A more
detailed description of thk technique may be found in
Appendix B.

1

(

I

I

An alternative method of subsampling live samples
in the field. is to simply sort 100organisms in a mn-
~om manner. Narcotization to slow the organisms is
less important with this subsampling technique. To
lessen sampling bias, the investigator should pick
smaller. cryptic organisms, as well as the larger. more

Dbviousor@nisms.
All organisms in the subsample should be classi-

fied according to Functional Feedhtg Group. Field
classification is im~mnt because many families com-
prise genera and species representing a wriety of
hmctional groups. Knowing the fimily-level identifica-
tion of the organisms will generally be insufficient for
categorization by Functional Fedng Group. Func-
tional Fee&g Group classification can be-done in the
field, on the basis of morphological and behavioral
f=tures,’using Cummins and WHzbach (1985). Care
should be taken in noting early instars, which may
constitute different Functional Feedng .Groups from
the later instars.

The Scraper and Filtering Collector Functional
Groups arc the most important indicators in the riffle/
run community Numbers of individurds representing
each of these w groups are recorded on “the Blosur-
vey F~eld Data Sheet (@ye 6.2-l). All organisms in
the subsatnple should be identified to fkmiiy or order,
enumerated, and recorded, along with any observa-
tions on abundance of other aquatic biota, on the
Biostcrvey Field Data Sheet. A summary of all bcntilc
&ta to be used in the final analysis wilI be recoded
on the Data Summary Sheet (l@tte 6.2-2) upon
return% ‘tie laboriuo~.

The use of I%ttiiy-level identification in thii pro-
tocoI is based on Hilsenhoff’s FamiIy Biotic Index
whkh uses +@her taxonomic levels of identification
(Hiisenhoff 1988). Tolemnce characterizations for the
Family Biotic Index (FBI) and excerpts from H~n-
hoff% paper describing the index are included in
Appendix C. Asessment based on fiunily-level iden-
tifications has been used successi%lly by the States of
V@inia and Illinois. .

CPCltM sample

Organisms collected in the supplemental CPOM sam-
ple are clasified as Shredders or Non-Shredders. Tax-
onomic identification is not nwessary for thii . -
component. The composite CPOM sample may be-
field sorted in a small pan with a light colored bottom -
or in the net or sie~e through which it w rinsed. (If
a Iaqge number of bentilc macminvertebrates have .
been collected, a representative subsampling of 20-60
organisms may be removed for Functional Feedng
Group classification.) Numbers of individuals
representing the Shredder Functional Group, as well

6-7



..-

..

. .
-z

...

.,
. . .. .

Field sorting of benthic macroinvertebrate .

samples for Rapid Bioassessment Protocol Il.
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Fev taxa present. If high densities of
organisms, then dominated by one or tvo
taxa. Only tolerant organisms pcesent. .

.

.

Fever taxa due to loss of most i&oler-
ant forms. Reduction in EPT index.

Comparable to the best situation to be
expected vithin an ●cocegion. Balanced
trophic structure. Optimum community
structure (composition and dominance)
for stream size and habitat quality.
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Rimmun Sample

Metric 1.

Metric 2.

Wxa Richness

Reflects health of the community

through a meastmment of the variety of
ta.xa (total number of f%trdlies)present.
Generally increases with increasing wwer
quality, habitat diversity, and habitat suit-
ability. Sampling of highly similar habitats
will reduce the variability in this metric
attributable to f%ctorssuch as current speed
and substrate type. Some pristine headwater
streams may be naturally unproductive, sup-
porting only a very limited number of taxa.
In these situations, organic enrichment may
remdt in an increased number of taxa
(including EFI’ taxa).

Modified” Family Biotic Index ‘

ToIemnce values range from O to 10 for
families and increase as water qualhy
deemases. The index was developed by Hil-
senhoff (Hiinhoff 1988) to summarize the
various tolerances of the benthic arthropod
community ivith a single value. The Mo&
fied Family Biotic Index was developed to
detect organic pollution and is based on the
original species-level index (Hiioff
1982). Tolerance values for each f%niiy
wete developed @ weighting species
according to their relative abundance in the
State of W=onsin.

The fiuniiy-level index h~ been modG
fied for thii document to include organism
other than just arthropods using the genus
and specicdewl biotic index developed by
the State of New York (Bode 1988). The
formula for calculating the Family Biotic
Index is:

Xiti
FBI =X..

whete

A =number of individuals withh a taxon Y

ti =tolerancxt value of a taxon

n =total number of organisms in the sample

Hilserthoff’s famiiy-level tofemnce dues
rntzy require modification for some regions.
Alternative tolerance classifications and

Metric 3.

. . :

biotic indices have been developed by some
State agencies (Appendix C). Additional
biotic indices axe Iii in U.S. EPA (1983).

Although the FBI may be applicable for
to~c pollutants, it has ordy been evaluated.
for organic pollutants. ‘l’he State of Wiscon-
sin is “conducting a study to evaluate the
abfity of H@nhoffs index to detect non-
organic effkcts. .

Ratio of Scraper and Faltering Collector
Functional Reding Groups

. The Scraper and Faltering Collector met-
ric reflects the rifflektm co&rtunity fd-
base. When compamd to a reference site,
shifts in the dominance of a particular 1%1-
ing type indicate a community responding
to an overabundance of a pai%ctdar fbod
source. The predominant &ding ~tegy
reflects “thetype of impact detected. Assign-
ment of individuals to Functional Feeding
Groups is independent of taxonomy, with
some i%niiies representing several fict-
ional groups.

A description of the Functional Feechg
Gr&p concept can be fbund in Cummins

>. (1973)and Merritt and Cumrrtins (1984).
Functional l%eding Group designations for
most aquatic insect I%miliesmay be found

. =.,>in Merritt and Cummins (1984). Most .,F-

.

aquatic insects can also ti.clXsified to
Functional Feeding Group in the field, on
the basis of morphological and be~loral
f=>ms, using Cummins and Wdzbach
(1985).

The relative abundance of Scrapers and
Filtering Colleetors in the rifflefrun habitat
is an indication of the periphyton commu-
nity composition, availability of suspended
Fine Particulate Organic Material (FPOM),
and availabdity of attachment sites for fiher-
ing. Scrapers incm.ase with increased dia-
tom abundance and decrease as fikunentous .“
algae and aquatic mosses (which scrape=
cannot filcientiy hams) increase. How--
ever, filarnentous.aIgae and aquatic mossesk
provide good attachment sites for-Fiherin~
Collectors, and.the-organic enrichment.
often responsible for overabundarice of
fikunentous algae can also provide FPOM
that is utilbzd by the Filterers.

Filtering Collectors are also sensitive to
toxicants bound to fine particles and should
be the first group to decrease when exposed
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Community Loss Index-Measures the
loss of bentMc taxa between a reference
station and the station of comparison.

The Community Loss Index was devel-

oped by Courternanch and Davies (1987)
and is an index of compositional dis-

similarity, with values increasing as the

degree of dsimilarity with the refixence

station increases. Vidues mnge from O to
“infinity.” Based on preliminary data
analysis, this index provides greater dB-
crimination than either of the following
two community similarity indkes.

Jaccard Coefficient of Community
Similarity-Measures the degree of
similarity in taxonomic composition
between two stations in terms of taxon
presence or absence. The Jaccard Coeffi
cient d~criminates between highly similar
collections. Coefilcient values, ranging
from O to 1.0, increase as the degree of
similarity with the refixence station
incteases. See Jaccard (1912). Boesch
(1977), and U.S. EPA (1983) for more
detail. The formulae for the Community
Loss Index and the Jaccad Coefficient
m

d-a
community Loss = —

e

Jaccard Coefficient = L
a-i-b+c

where

a = number of taxa common to both
samples

b = number of taxa present in Sample
B but not A

c = number of taxa present in Sample
A but not B

d = total number of taxa present in
Sample A

e = total number of taxa present in
Sample B “

Sample A=mference.station (or mean
of refenmce database)

Sample “B=stat.ion ot comparison

● .Plnkhm and Peamon Community

Similarity Index-Incorpomtes abundance

and compositional information and can

be calculated with either percentages or

numbers. A wpighting tictor can be
added that assigns more significance to

dominant taxa. See Pinkham and Pearson
(1976)and U.S. EPA (1983) for more
detail. The formula is

ain (xia, xib)
S.I. ab = ~

[

‘ia
—.~/2

= (xia~ xib) xa 1.
veightlng “factor

where

XU,~b =nUIIIbCr of individurds in the i~b
taxon in Sample A or B

Other community similarity indices sug-
gested by review% of this document
include Spearman’s Rank Cortdation
(Snedecor and Cochran 1967), Morisita’s
Index (Morisha 1959), Biotic Condition
Index (Wytget and Mangum 1979), and
Bmy<urtis Index (hay and Curtis 1957.
MMtaker 1952). Calculation of a chi-
square “goodness of fit” (Cochmn 1952)
may also be appropriate.

CPONI SampIe

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

.s.~-’
Also based on the Functional Fee&g

Group concept, the abundance of the Shred-
der4@ctional Group relative to the abun-
dance”of all other Functioned Groups allows
evaluation of potential impairment as indi-
cated by the CPOM-based Shredder com-
munity. Shredders are sensitive to riparian.
zone impacts and are particularly good indi-
cators of toxic effects when the toxicants.
involved are t-caddy adsorbed to the CPOM
and either affixt microbial communities
colonizing the CPOM or the Shredders
dtiy (Cummins 1987;personaL
communication).

Thedegme of toxicant effects on !?hrecL-.
ders versus. Filterers depends onlhema-
of the: toxicants and.the organic particle=
adsorption efficienq. Generally, as the:sizes

“ of the particle decreases, the adsorption
efficienq increases as a “functionof the:
increased surfac%.to voiume mtio &rgrove-
1972). Because water-borne toxicams am
m.adily adsorbed to FPOM, toxicants of a
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