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ABSTRACT

The Water Quality Bureau of the Montana Department of Health and
Environmental Sciences has completed a two-year biological-benthic inven-
tory of streams draining the southern Fort Union coalfield area in south-
eastern Montana and a small part of northern Wyoming. This study was
conducted with funding made available by the United States Geological
Survey. Attention was directed primarily to the benthic macroinvertebrate
associations and periphyton communities that are found in these waters,
and a large number of streams and sampling stations within the study area
were collected for such organisms, involving the analysis of numerous bio-
logical samples. In addition, water quality collections were made through-
out the project, and appropriate physical measurements were taken to sup-
plement the biotic information. This publication is one of the final t

requirements of the investigation, and it is designed as a data report
that presents most of the data that has been collected. The sampling
program of the inventory and the related field and laboratory methods
are also discussed to set the stage for reviewing the many data tables.
Two companion reports to this publication will more specifically consider
the macroinvertebrate and the periphyton segments of the project.
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INTRODUCTION

During the first part of 1978, the Water Quality Bureau of the Mon-
tana Department of Health and Environmental Sciences (DHES) received a

grant from the United States Geological Survey (USGS) and the Bureau of

Land Management to conduct the first year of a proposed two-year biologi-
cal-benthic inventory of streams draining the southern Fort Union coal-
field area in southeastern Montana. This portion of Montana has an abun-
dance of strippable coal deposits, and because of this feature, the
southeastern segment of the State is expected to experience some degree
of future water quality impacts from projected coal mining activities.
The anticipation of these potential difficulties in view of the general
paucity of biological information for many of the lotic waters in this
region provided the main impetus for developing and undertaking such an
inventory effort, and the basic objective of the project was to develop
for future reference purposes a relatively extensive hydrobiological data
base for the coalfield area that adequately characterizes and describes
the benthic biota of its smaller streams.

As a second objective for the project, an attempt was to be made to

ascertain the possible effects of salinity on the aquatic biota of the

coalfield streams since enhanced salinity levels are forecast to have a

relatively high likelihood of causing adverse instream impacts in conjunc-
tion with the expanded surface mining operations. In addition, salinity
has an added and more general importance because water quality problems
of this kind can also arise from other sources besides mining such as
irrigation return flows and the development of saline seep locales, and
both of the latter two manifestations are known to occur in the Fort
Union region.

Upon notification of the receipt of funding for the inventory project,
a preliminary field survey was first conducted of the study area prepara-
tory to the establishment of appropriate sampling stations, and biological
sampling at these stations was actually initiated in May of 1978 and con-
tinued through the fall of that year. Additional monies were subsequently
given to the Water Quality Bureau (WQB) to extend the sampling through a

second year, and with this extension, field work proceeded to a final
termination date in early November of 1979. All of the laboratory analyses
of the biological samples collected during the study were then completed in
June of 1980 leading to the preparation of the final project reports.

The focus of the coalfield sampling program was directed to the benthic
macroinvertebrate associations (aquatic "bugs") that inhabit the bottoms of

the streams and to the streams' periphyton communities and their macroalgae
components. Two standing waters were also sampled for some of these organ-
isms as miscellaneous collections. The term periphyton refers to an assem-
blage of microscopic algae (primarily diatoms) and other small organisms
that grow attached to submersed surfaces such as rocks and logs, and this

community typically forms a brown and slippery covering over such objects.
Both the periphyton and the larger benthic macroinvertebrates are important
to aquatic systems as food chain elements, and they also serve as valuable

indicators of water quality. In addition to the obtainment of these bio-
logical samples per se, different kinds of physical measurements, e.g.,

current velocity and stream depth at the sampling point, were also taken at
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the time of the biological sampling, and a large data pool of this type
is now available for the southern Fort Union streams. Such physical
applications along with the collection of numerous water quality samples
were initiated in order to supplement the study's biotic data for inter-
pretive purposes.

The end result of this inventory work was the eventual collection
and analysis of 321 water quality, 288 periphyton-macroalgae, and 269
macroinvertebrate samples. The main intent of this particular presenta-
tion, therefore, is to compile a data report that lists in tabular fash-
ion all of the water quality, macroinvertebrate, periphyton community-
macroalgae, and physical information that has been collected during the
past few years as a part of this project. These data are included in
the appendix of this publication. Furthermore, summaries of the sampling
program and the methodologies that were used are also included to set the
stage for assessing the biological data. Two companion reports to this
writing will also be available, one dealing with the benthic macroinverte-
brate associations and the other with the periphyton communities, and each
of these reports will more specifically detail the results that were
obtained from the macroinvertebrate and periphytic components of the over-
all study. Earlier writings associated with the project include the two
research proposals that were developed prior to the receipt of each year's
funding (USGS Grant Number 14-08-0001-6-503) and an interim report that

was prepared in the late spring of 1979 (Klarich, 1977, 1978, and 1979).

DESCRIPTION OF THE STUDY AREA

A major portion of the project study area consists of that part of

the Fort Union region that is found in southeastern Montana south of the

Yellowstone River and between the Bighorn River and the 0' Fallon Creek-
Little Missouri River drainages. As indicated in Figure 1, a minor devia-
tion to this general description is the small southwestern "hump" that is

located in Wyoming along the Tongue River, although all of the study

region is within the Yellowstone Basin. With the exclusion of this Wyo-
ming "hump," the Montana-Wyoming state line represents the southern
boundary of the study area while the Yellowstone River delineates its

northern limit. Several sampling stations were established on small

streams such as Sarpy Creek that drain directly to the Yellowstone, and
four sampling locations on the Tongue and its tributaries were collected

in the small Ityoming segment. In addition, three sites were sampled in

the Powder River drainage so that the eastern divide of this river system
defines the eastern boundary of the study region; the western Sarpy Creek

divide, the southwestern Rosebud Creek divide, and the extreme south-

western Tongue River divide, in turn, denote its most western extension.

However, the bulk of the sampling actually took place on streams within

Montana's Rosebud Creek and Tongue River drainages, and these systems

thereby represent the central core of the project region.

Figure 1 presents a map of the study area that shows the general

locations of the many biotic sampling stations. These stations will be

considered in more detail in the next section of this report, and this

will include a referencing of the site numbers that are contained on the

map.
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Figure 1. Map of the southern Fort Union study area in Montana and a small

part of Wyoming showing the locations of the various sampling

stations.
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SUMMARY OF THE SAMPLING PROGRAM

SAMPLING STATIONS

As illustrated in Figure 1, 43 stations on 34 rivers and creeks of
varying sizes and two standing waters were sampled during the course of
the project in five minor drainage basins as defined by the USGS (1968).
Most of the rivers and creeks had only one sampling site, although five
of the streams were sampled at two distinct stations while one of the
creeks was collected at three separate sites. Many of these streams
were either typically perennial in nature showing a distinct discharge
on each of the project trips, (e.g., Otter and Hanging Woman Creeks),
or they have a relatively extensive drainage system (e.g., Pumpkin and
Mizpah Creeks), and such features formed one of the major criteria for
choosing each of the selected sites. To a large degree, therefore,
attention was directed primarily to the smaller perennial waters of the
study area, but a few of the intermittent and "water-gap" creeks and a

few of the larger streams were also collected. The term "water-gap" in

this report refers to streams that are continuously flowing or inter-
mittent but only through short sections of their total length; that is,

ephemeral reaches can be found between the flowing segments.

The smaller creeks in the study area were stressed in this project
because very little in the way of biological data are on hand for this

type of water in the Fort Union region. In contrast, some information
of this kind is now available for the larger lotic systems of the region
because of the completion of earlier biotic studies, e.g., Rosebud Creek
(Baril, et al, 1978) and the Tongue River (Newell, 1977). Nevertheless,
these larger waters were still sampled to some extent during this more
recent investigation as a means of providing a direct basis of data com-
parison for the smaller aquatic systems in relation to the biology of

first order streams of the area.

Another major criteria for station selection in the study area was

the ease of access to a potential sampling site and its availability on

the major travel routes, and the negative nature of these factors accounts
for the lower frequency of sampling at some of the stations. Also, an

attempt was made to sample different specific stream locations on each

visit to a station in order to avoid a biasing of the more recent collec-

tions. To accommodate such a sampling need, each of the stations was
defined as containing a considerable expanse of stream both above and

below the direct access point, and the utilization of this definition

provided the opportunity to meet this particular field requirement
throughout the study period. In some instances, the different sampling

locations at a station were far enough apart to be found in separate

quarter-sections and/or sections, or even in separate townships and/or

ranges, and this feature will be illustrated later in this report.

Two classes of sampling sites were ultimately developed for the coal-

field aquatic inventory. These were termed the "intensive" and the "acces-

sory" stations, and the latter category might be further split into another

subclass that has been labelled the "miscellaneous" stations of the study.

The main objective of sampling at the intensive sites was to provide for

in-depth, replicated, and seasonal biological data for a select set of
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representative stream stations, while the point of the accessory sites
was to provide for a broad overview of the biological characteristics
of a wide variety of waters in the southern Fort Union region. As a
result, the intensive stations were sampled much more frequently and
for a wider spectrum of biological applications than the accessory sites,
although a much larger assortment of accessory sites than intensive sites
was collected during the project. For the most part, the intensive sta-
tions were established on the more important smaller creeks of the study
area with these streams having perennial, relatively high flow, and/or
comparatively large drainage area characteristics. However, two inten-
sive stations were also located on two of the region's largest streams
in order to afford the basis of data comparison for the smaller waters
that was noted earlier. In the case of the accessory sites, a wide
range of both small and large streams was sampled in order to gain the

broad biological overview that was required for this phase of the

inventory.

In contrast to the intensive and accessory stations, the miscella-
neous stations were sampled only on a few occasions and only for an
incomplete set of biological data relative to what was collected at the

normal accessory sites. These miscellaneous stations generally repre-
sent the "curiosity collections" that were added to the main sampling
program after the inventory got underway. But nevertheless, the data
from these stations will also contribute to any complete biological des-
criptions of the study area waters.

The nine intensive, the 24 accessory, and the ten miscellaneous
stations that were established in the study area are listed in Table 1.

In addition, the township (T) , range (R) , section (two-digit number),
and quarter-section (letter) geographic descriptions for the main samp-
ling location of each station are also included along with a few other
pertinent items. The geographic designations for a site in Table 1

correspond to a general length of stream that was sampled most frequently
during the project. However, it should again be mentioned that different
specific stream locations within this reach were collected on each visit
to a station, although these specific locations were not appropriately
spaced in this case to require different geographic descriptions. The
more widely-spaced alternate locations that did warrant separate designa-
tions are noted in the water quality tables of the Appendix (Tables A01
to A33), and the relationships between a particular biotic-water quality
collection at a station and the corresponding geographic description are
also indicated in these same summaries.

A few other features with reference to Table 1 should also be noted.

First, the "stream type" listings in the table were based only on the
field observations that were made during the many trips through the study
area and not on any extra-study information. Second, the "basin code"
specifications were taken from a USGS (1968) drainage basin map. Third,
each of the 43 station numbers presented in Figure 1 are referenced in
this table to a particular stream site, and as a fourth item, the inten-
sive, accessory, and miscellaneous classifications of the different
stations are also included in this summary.
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As a final conunent, the Pumpkin and Mizpah Creek locations were
classified as intensive stations during the first field season but sam-
pled as accessory sites during the second year while the reverse was
true for the Squirrel and East Fork Hanging Woman Creek sites. This
change was initiated in light of the station definitions and criteria
because of the intermittent nature and poor access of Pumpkin and Mizpah
Creeks in contrast to the perenniality and easy access of the other two
streams. That is, both Pumpkin and Mizpah Creeks were far removed from
the central core of the study area. Furthermore, both Squirrel Creek
and the East Fork of Hanging Woman Creek appeared to have a greater
potential for being more immediately affected by future coal development
than the two more northern streams, and extra biological data from the
two perennial waters, thereby, seemed to better coincide with the main
theme of the project.

SAMPLING FREQUENCY AND OTHER ASPECTS

One of the main differences between the intensive and the normal
accessory stations of project was related to the frequency of collection
at the two classes of sites where macroinvertebrate and periphyton samp-
ling was much more intense at the first type of station. An attempt was
made to collect the intensive stations for the macroinvertebrates on a

monthly basis through a raid-spring to mid-fall period during each of the
two field seasons so that data might be available for each of the months
within this span with some duplicate monthly data also on hand for the

nine intensive sites. Furthermore single winter collections were also
taken from a select set of intensive locations. As a result, six to

eight macroinvertebrate samples were obtained for analyses from each of

these stations for each year of the study. Periphyton-macroalgae samp-
ling at these intensive stations was also organized on a largely monthly
basis, and between 13 and 20 samples of this kind were obtained from each

of the intensive stations of the entire study period. Fewer macroinverte-
brate and periphyton samples were obtained from the Pumpkin, Mizpah,
Squirrel, and East Fork Hanging Woman Creek locations than from the other
intensive sites because of the mid-project change in the intensive-
accessory status of these four streams.

In contrast to the intensive stations, only one to three macroinver-
tebrate samples were typically collected from the accessory sites during
any of the two field seasons. This then totals between one and seven

collections of this kind for each of the secondary sites through the

entire inventory rather than the 14 to 19 samples obtained from the major

stations. In addition, only between two and eight periphyton-macroalgae
samples were typically obtained from the accessory stream locations during

the two-year period. Since a few of the accessory stations were only

sampled during the second year of the study and not during the first field

season, this factor further accounts for the lower sample numbers that

were obtained in these particular cases. Similar to the intensive sites,

an attempt was made to collect samples from each of the accessory stations

during a different month, or at least during a different season of the year,

in order to afford some level of seasonal data for these streams also.

However, this requirement could not always be fulfilled because of sched-

uling conflicts with the more important field trips to the intensive sites.
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As a subclass of the accessory station category, the ten miscellan-
eous stations of the project area were also collected on a low frequency
basis, but these particular stations differ from the normal accessory
sites in being typically sampled only for the periphytic component of the
benthic biota and not for the macroinvertebrates . However, two miscel-
laneous collections for the benthic fauna were taken from the Powder
River. Such miscellaneous sampling generally involved only one visit to
a site, although a few extra periphyton samples were collected from two
of these minor stations.

A major proportion of the inventory's macroinvertebrate samples
were collected from the natural substrates of the study area streams
through the use of Surber sampler methodologies, and this application
was made at both the intensive and the accessory stations. In turn,
the bulk of the periphyton community and macroalgae samples were also
obtained from these natural substrates by scraping submerged rocks and
other objects. As an alternative, some of the macroalgae were collected
by simply "picking" the required specimens from the stream. These two
sampling approaches for the algae were also utilized at both classes of
stations. As a further manipulation, the use of artificial substrates
were employed at some of the sites as a means of collecting additional
macroinvertebrate (jumbo multiplate or Hester-Dendy samplers) and peri-
phyton (plexiglass plates) samples. However, these artificial applica-
tions were restricted to the intensive stations and were not used at
the accessory sites, and this feature then represents another major
difference between the two classes of project sampling locations.
Because of the use of artificial substrates at the intensive sites, a
broader range of biological data is available for these major streams
over the data that are on hand for the region's accessory waters. The
data obtained from the artificial substrates afford a somewhat different
interpretive tool to the study relative to what would have been available
if the natural substrates were sampled alone.

Table 2 summarizes the numbers and types of biological samples that
were collected during the two years of this recent inventory project.
As indicated in the table, numerous sets of physical measurements (stream
current velocity, depth, and width along with stream flow estimates and
a substrate classification) and a number of water quality samples were
also obtained from the coalfield area streams to supplement the biological
information. That is, quality and physical data were obtained to help
define the habitat characteristics of the related biotic collections and
to provide the potential for evaluating the different environmental
factors such as salinity that might have a significant effect on these
benthic organisms. Since the USGS has a rather extensive water quality
monitoring program in the southern Fort Union region (USGS, 1979a), the
sampling program of this inventory was initially developed to take advan-
tage of this feature, and many of the project's biological stations, and
particularly its intensive sites, were placed in close proximity to the
USGS monitoring locations (Table 3) so that this agency's water quality
data would also be applicable to this inventory. The location of the
project sampling sites in this fashion formed another major criteria for
station siting within the study area.
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Table 3. List of United States Geological Survey surface water monitor-
ing stations maintained in the southern Fort Union project re-
gion during the period of study.

Station
Station Name Number

Water Water
Quality

X
Discharge

X

X
X X
X X

X
X X

X
X X
X

X X
X
X

*Sarpy Creek near Hysham 06294940
*East Fork Armells Creek near Colstrip 06294980
*Armells Creek near Forsyth 06294995
Yellowstone River at Forsyth 06295000
*Rosebud Creek near Kirby 06295110
*Rosebud Creek near Colstrip 06295250
Snider Creek near Brandenberg 06295420

*Rosebud Creek at mouth near Rosebud 06296003

Yellowstone River near Miles City 06296120

*Squirrel Creek near Decker 06306100

Spring Creek near Decker 06306900
*Tongue River at Monarch, Wyoming 06299980

Tongue River at State line, near Decker 06306300

Tongue River Reservoir near Decker 06307000
*Tongue River at Tongue River Dam, near Decker 06307500

*Prairie Dog Creek above Jack Creek,
near Birney 06307525

*Prairie Dog Creek near Birney 06307528

East Fork Trail Creek near Otter 06307560

^Hanging Woman Creek below Horse Creek,
near Birney 06307570

^Hanging Woman Creek near Birney 06307600

*Tongue River below Hanging Woman Creek,
near Birney 06307610

*0tter Creek near Otter 06307665

*0tter Creek below Fifteenmile Creek,
near Otter 06307717

Home Creek near Ashland 06307735

*0tter Creek at Ashland 06307740

Tongue River below Brandenberg Bridge,
near Ashland 06307830

Pumpkin Creek near Loesch 06308160

*Pumpkin Creek near Miles City 06308400

Tongue River at Miles City 06308500

Yellowstone River at Miles City 06309000

*Powder River at Moorhead 06324500

Powder River at Broadus 06324710

Mizpah Creek at Olive 06326050

*Mizpah Creek near Mizpah 06326300

*Powder River near Locate 06326500

*An asterisk denotes a United States Geological Survey station that gen-

erally corresponds to a biological site established for this inventory.

X

X

X X

X
X X

X
X

X
X
X X

X X

X
X X

X X
X

X X

X

X
X X

X X
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The water quality sampling that was completed as a part of this
inventory effort was largely designed to accommodate the USGS collec-
tions of this kind in the region. Only a few samples for the common
ion and metals analyses were thereby collected from those project sta-
tions in close vicinity of a USGS site in anticipation of the availabil-
ity of this type of data from this agency (USGS, 1979b). However, samp-
les for these analyses were regularly collected from the project streams
that were not included in the USGS program. Also, samples for a nitrogen
and phosphorous nutrient assessment were routinely collected from all of
the biological stations regardless of USGS activities in this regard in
order to increase the data base of these biologically important para-
meters. Collections for the field parameters, i.e., for pH, specific
conductance, turbidity, and suspended sediment, were also obtained on
almost all of the site visitations along with a temperature evaluation,
and dissolved oxygen was collected on most of the sampling trips. In
addition, biochemical oxygen demand (BOD), total coliforms, and silica
were monitored on a few occasions in this study to further describe the
quality characteristics of the study area streams.

SUMMARY OF THE METHODOLOGIES

WATER QUALITY

Many of the 33 water quality parameters that were assessed during
the inventory, including the common ions, the nitrogen and phosphorous
nutrients, and the metals, were analyzed by the Chemistry Laboratory
Bureau of the DHES in Helena, Montana. However, all of the field para-
meters (temperature, pH, specific conductance, turbidity, suspended sedi-
ment, dissolved oxygen, BOD, and total coliforms) were evaluated either
in the field or in the WQB's branch office laboratory in Billings, Montana,
and some of the common ion and other analyses were also completed at this
same facility. Water samples for most of the quality assessments were
obtained from the study area waters in plastic, liter bottles and appro-
priately preserved on site for transport to the laboratory and for tem-
porary storage under refrigerated conditions following Environmental
Protection Agency (1979) guidelines. Furthermore, the holding-time or
pre-analysis storage requirements specified by this agency were also
observed throughout the project.

Standard coliform bottles were utilized for the bacteriological
collections, and total coliforms were run in this project instead of

the more common fecal evaluations because of the less stringent holding-
time for the total variety. Collections for the dissolved oxygen (DO)

determinations were made in regular BOD bottles as were the actual BOD
samples, and the DO's were fixed in the field for transport following
procedures described by Karp and Klarich (1978). The final titrimetric
step for the latter parameter was performed in the branch office labora-
tory. Temperature readings were made at the stream stations using a

calibrated mercury thermometer, and suspended sediment was assessed from
the same grab sample that was collected for some of the other field para-
meter analyses. The metals evaluated during the inventory are of the
total recoverable variety with acificiation performed in the field with-
out the application of a filtration step. The analyses were then com-
pleted at the Helena laboratory without any further extraction procedures.
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Table 4 presents a summary of the various methods that were used in
the Billings and Helena laboratories for the analyses of the different
water quality parameters.

MACROINVERTEBRATES—FIELD APPLICATIONS

Natural Substrates . A square-foot Surber stream-bottom sampler
following the design presented in Slack, e_t al (1973) was utilized to

collect a major portion of the benthic macroinvertebrate samples of
the inventory (Table 2) . The proper application of this sampling tech-
nique requires the presence of a fairly distinct current to sweep the
aquatic organisms into the Surber net, and because of this requirement,
the riffles and channels of the study area streams, by having the requi-
site water velocities, were stressed in this phase of the project over
the more ponded stream segments. However, an ideal sampling spot of
this kind could not be found at a few of the sampling locations, and in
these cases, a less than ideal location had to be sampled with no other
options available.

Following the selection of an appropriate sampling location at a

station and the placement of the Surber into the stream, about the top
six inches of the bottom material bounded by the square-foot sampling
perimeter was removed after gentle agitation and placed into the net
portion of the sampler; any benthic macroinvertebrates that were dis-
lodged by this initial collection effort were then captured by the Surber
net. The Surber apparatus with its collected substrates and netted organ-

isms was subsequently moved to the shore, and the substrates were placed
into a #30 mesh sieve positioned over a board base for a removal of the
remaining ortanisms that were still attached to the bottom materials.
The net and sieve were also cleaned before concluding the on-site work,
and the collected macroinvertebrates were gradually transferred to a

sample container through the entire picking process for eventual preser-
vation. In addition, the smaller substrate materials that could not be

easily surveyed in the field, such as the detritus, the macroalgae, and
the finer rock particles, were also added to this same container for

later picking under laboratory conditions.

After the field cleaning of the collection, the larger substrates
were discarded, and the organisms and other materials contained in the

sample bottle were preserved with ethanol for transport and storage
until further analytical work could be directed to the collection. A
small amount of rose bengal dye was added to the alcohol before its use

in order to impart a color to the organisms so that they would be easier

to recognize in the sample amongst the debris during the final cleaning
activities undertaken in the laboratory. Through the use of this samp-

ling approach, it is felt that fairly large percentages of the benthic

macroinvertebrates that had occupied the square-foot by six inch deep

layer of stream substrate were actually collected as a descrete quanti-

tative sample that could be used for further evaluations. Those organ-

isms slipping through the net might be defined as microinvertebrates, and

as such, they could be beyond the scope of this investigation.
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In terms of sampling replications for the Surber collections, the

following general guideline was used for this inventory: For the rela-

tively rich sites showing a larger number or high density of benthic

macroinvertebrates, only one sample was typically collected on each of

the site visits; for the less rich sites showing a comparatively small

number or low density of these organisms, duplicate or triplicate samples

were commonly taken from these locations and composited into a single

container. For many of the creeks, the application of one Surber actu-

ally covered a fairly large proportion of the width of the stream.

However, duplicate and triplicate samples were collected on occasion

from all types of streams in the study area, and on some of the station

visits, the subsamples were added to different sample bottles to afford

the option for a separate laboratory analysis and the option for an

eventual comparison of the two sets of data as illustrated in the interim

report (Klarich, 1979). But for the final tabulation of the macroinver-

tebrate taxa numbers that were collected from any station and date, the

data from the two subsamples were appropriately averaged in all instances,

and this is the case for the tables in this data report.

Artificial Substrates . As noted, artificial substrates were used in

conjunction with the Surber collections at each of the nine intensive

stations in the study region. The use of the artificial substrates pro-

vided some flexibility to the sampling program since this methodology

is not restricted by the lack of a stream current as is the case for

the Surber technique. As a result, with the use of these substrates,

some attention could also be directed to the macroinvertebrates that

inhabit the pools of the streams as well as their flowing segments, and

this aspect eventually became the main point of the artificial substrate

application in the project. The data obtained from this sampling approach

also acts to supplement the information that was obtained directly from

the streams' natural bottom material in the riffle and channel reaches.

Jumbo multiplate (Hester-Dendy) were used as the artificial sub-

strates in this inventory, and they were generally similar to the illus-

tration for this type of apparatus presented in Slack, jet aJL (1973).

The jumbo multiplate variety consists of a stack of thirteen, three inch

by three inch masonite plates 1/8 inch in depth that are separated by

varying distances from each other through the placement of a different

number of one inch by one inch, 1/8 inch deep spacers of the same

material in between the main squares. The whole assembly is held to-

gether by an eight inch eyebolt placed through the center of the stack.

If the eye of the bolt is visualized as the top of the sampler, the

13 plates were spaced from the top to the bottom as follows: 1/8 inch

(one spacer) between the first eight plates, 1/4 inch (two spacers)

between the last plate of the first set and the following plate, and

3/8 inch (three spacers) between the last five plates. The larger

number of main plates and their variable spacing represents the main

difference between the type of Hester-Dendy sampler described by Slack,

et al, and the jumbo sampler of this kind that was used in this study.

The jumbo multiplate samplers were placed in duplicate into three

different and defined stream locations, and they were held in place by

a wire attached from the eyebolt of the assembly and to an instream or

onshore anchor. The three types of stream locations that were examined
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with these artificial substrates were chosen to reflect different aquatic
habitats at a fairly general level, and these thereby involved (1) a rel-
atively shallow riffle section having a fairly rapid current that was
located in close proximity to the main Surber work, (2) a much deeper and
ponded segment of the stream having a very slow current, and (3) a transi-
tion or riffle to pool, ecotonal type of reach having intermediate depth
and current velocity characteristics relative to the other two locations.
But regardless of these different habitat requirements, all of the samp-
lers of a station set could be positioned in close vicinity of one
another at all of the sites.

Two exposure periods and two subsequent collections of the multiplate
samplers from each of the three stream locations were anticipated for five
of the intensive sites during each of the two field seasons; this would
equal a maximum of twelve macroinvertebrate samples of this kind in total
from these particular stations. Because of the change in site classifi-
cation, Mizpah and Pumpkin Creeks were sampled with artificial substrates
only during the first year of the inventory, while Squirrel and East Fork
Hanging Woman Creeks were sampled in this way only during the second year;
therefore, a maximum of six samples could be obtained from each of these
four streams. However, an in situ loss of some of the samples for various
reasons such as washouts, beachings, and cattle trampling, lowered the
number that could be recovered from some of the sites, and a 10% sample
loss was recorded for the study.

The artificial substrates were first introduced into the streams
during an early to mid-summer period of each inventory year. The samp-
lers were then collected for the first time and reintroduced for a

second exposure during the late summer or early fall, and they were col-

lected for a final time and removed from the field to terminate a samp-
ling cycle during the mid-fall season of the same year. One month or

greater exposure periods before collection were planned for all of the

samplers, but this requirement was not always possible to achieve because
of the need for reintroducing those units that were found in a disturbed
condition. However, 86% of the samplers were exposed for greater than

one month, 47% were exposed for greater than one and one-half months,
and 8% were exposed for more than two months. These exposure periods
ranged from 18 days in a few instances to 63 days in a few other cases,

and they averaged 42 days for all of the samplers through the entire

study.

Following an exposure period, the collection of the duplicate

samplers from the streams involved the underwater use of a #30 mesh
sieve that was placed under the samplers with the artificial substrates
then carried on the sieve as they were taken out of the water. The sieve,

therefore, acted as a catch-basin, and this approach to artificial sub-

strate collection was utilized to avoid a loss of the organisms that

could be washed out of the samplers during their removal from the streams.

The sieve and samplers were then moved to the shore where the sieve-

confined artificial substrates were thoroughly picked, rinsed, sprayed,

and scraped to dislodge the still attached macroinvertebrates. The

organisms were ultimately transferred from the sieve and from the two

samplers to a single container where the composite sample was preserved

with an ethanol-rose bengal solution as described for the Surber
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collections. The cleaned samplers were then either replaced in the stream
or removed from the field depending upon the time of the year. The pre-
served and labelled samples, in turn, were transported to the laboratory
and stored until further assessments could be made on the collections.

MACROINVERTEBRATES—LABORATORY MANIPULATIONS

Sample Sorting and Calculations . Both the artificial substrate and
the natural substrate macroinvertebrate samples were analyzed in the lab-
oratory following the same general procedures. The sample was first
dumped into a #30 mesh sieve, and the initial step of the process involved
a rinsing of the sample bottle and a removal and cleaning of the larger
substrate materials (rocks and twigs). These substrates were eventually
returned to the bottle. The sieve was then washed to remove the finer
sediment particles, and the washate was checked for the occurrence of
small organisms. As a second step, the remaining contents of the sieve
(organisms and other materials) were transferred to a white porcelain
pan where they were thoroughly mixed and randomized to an even coverage
over the bottom of this container. The sample, at this stage of its pre-
paration, was divided into quarters for a final picking and cleaning of
the collected macroinvertebrates from the remaining debris. If the sample
contained a low number of organisms, or if the sample was relatively clean
with only small amounts detritus and macroalgae, then the entire sample
(all four quarters) was picked; large quantities of macroalgae proved to
be particularly bothersome to this final cleaning process. But if large
numbers of macroinvertebrates were found in the sample, and/or if the
sample proved to be particularly dirty, then only one or two quarters
(subsamples) were picked as feasible following Environmental Protection
Agency (1973) guidelines for the laboratory subsarapling of macroinverte-
brate collections.

The next two steps of the analytical process can be described as
follows: First, the large and obvious macroinvertebrates of the collec-
tion were removed at this time from one to four of the subsample quarters
as appropriate and transferred to other containers for temporary storage;
second, small aliquots of the collection were sequentially taken from
the porcelain pan and surveyed under a dissecting microscope with magni-
fication so that the remaining and typically smaller organisms could be
spotted and removed. Throughout the application of these two steps,
each of the picked organisms was identified taxonomically and placed
into a labelled, friction sealed petri dish containing a small amount
of alcohol preservative until the entire set of subsamples for a collec-
tion had been cleaned of all of its organisms. The sample was thereby
sorted taxonomically through this procedure with each of the dishes
associated with a particular field sample containing the individuals
of a particular taxa. The final counts of the taxa individuals were
then taken from these dishes as a final analytical step, and the numbers
were recorded on a station-date data sheet. Following the counting of
the dishes, they were stored in sealed vats for an eventual biomass
assessment of the macroinvertebrate taxa. Any of the subsamples in the
porcelain pan that were not sorted and analyzed were returned to the
original sample bottle along with the related debris for storage and
future reference.
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Ultimately, the numbers on the station-date data sheets enumerating
the taxa individuals of a sample were refined for a tabular presentation
in the final project reports. For the Surber collections, these data
are presented as a quantitative density estimate for each sampling site
and date, i.e., the numbers of individuals of a taxa per square foot of
stream bottom. In these data refinements, an adjustment for the dupli-
cate field collections was made if necessary through an appropriate
division, and an adjustment for laboratory subsampling was also made as
required through the further application of a multiplication step. For
the artificial substrates, the data are presented as the numbers of taxa
individuals collected from the duplicate samplers that were exposed at
each of the station's stream locations for each of the exposure periods.
Mathematical adjustments for laboratory subsampling were made as needed
in this case also.

Reference Collection and Taxonomic Identifications . Through the
entire process of sorting and identifying the different macroinverte-
brate samples, a few individuals of the different taxa were selected
from among the many inventory samples for placement into the project's
macroinvertebrate reference collection. The taxonomic identifications
of these reference specimens and the sample individuals were made using
the macroinvertebrate keys that are available in the reference materials
chosen for the study, e.g., Merritt and Cummins (1978) for the insect
families, Edmunds, et^ al (1976) for the mayfly genera (Ephemeroptera)

,

Wiggens (1977) for the caddisflies (Trichoptera) , Roemhild (1975) for
the damselflies (Zygotera), Klemm (1972) for the leeches (Hirudinea)

,

and so on. Specific reference specimens were selected from the many
taxa individuals that were available to best illustrate the critical
taxonomic features of the particular macroinvertebrate group. The taxo-
nomic identifications of these organisms were taken to the lowest system-
atic level possible in relation to the information that is presented in

the keys, in relation to the expertise of the project workers and their
associates, and in relation to the time constraints that were imposed
upon the inventory. As stated in the first research proposal (Klarich,

1977), it ". . .is not proposed . . . to spend a great deal of time

with the identification of taxonomically difficult forms . . .," and
this precept has been followed throughout the macroinvertebrate segment
of the study. The reference collection that was developed during the

project is being stored in a preserved condition in labelled (taxa and
sample information), airtight vials, and it has been used to make the

taxonomic verifications that were initiated during this study. In

addition, this collection is also available for perusal by any inter-

ested parties, and it will be on hand for any future verfications if

this need should happen to arise.

Biomass Assessments . As a final step in the laboratory analysis of

these macroinvertebrate samples, the preserved individuals stored in each

of the taxa petri dishes were used as the basis of a biomass assessment
for the different samples collected during the project. The individuals

stored in each of the dishes were recounted and then transferred to

tared weighing boats where they were air-dried for a period of 24 to 48

hours depending upon* their size and numbers. After the drying period,

the organisms were weighed two times between three and four hours apart

using a Mettle balance. If the second weighing equalled the first, then
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this number minus the tare was taken as the dry weight or the biomass
expression of that taxa for that site and date. However, if the weights
happen to decrease from the first to the second weighing, then this

application was continued at suitable intervals until a stability was
achieved as the final observation.

All of the taxa of a collection showing relatively large numbers
of individuals were directly weighed in this fashion. Thus, a major
fraction of the macroinvertebrate biomass of a sample was directly
measured in the study. However, many of the taxa had only a relatively
few number of individuals, and accurate and direct weight determinations
in these cases were found to be very time-consuming and quite difficult
for some types of organisms. Therefore, total dry weights for most of

the scarcer taxa in a sample were estimated from weight per individual
data that were available from other samples which had a larger number
of individuals for this same macroinvertebrate group. Such directly
measured or estimated weight data were then eventually developed into

a final biomass expression for each taxa of a sample and for the sample
in total as follows: milligrams of air-dried weight per square foot of

stream bottom for the Surber applications, and milligrams of air-dried
weight per duplicate samplers for the artificial substrate collections.

PHYSICAL MEASUREMENTS

Appropriate physical measurements were taken at the various stream
stations in conjunction with all of the Surber macroinvertebrate and
artificial substrate work. Current velocity was measured in feet per
second using a standard pygmy flow meter attached to a graduated, top-
setting wading rod. This assembly was placed in the stream at the spot
of the Surber collection or at the location of the jumbo multiplate
samplers for the timed current evaluation, and depth in tenths of a

foot was then obtained from the rod. Current speed was measured at
six-tenths of the depth below the surface (Environmental Protection
Agency, 1973). Stream width in feet was also measured in this same
vicinity perpendicular to the main thread of current, and either the
wading rod or a tape was used for this determination depending upon the
breadth of the water. Such width measurements were made during the in-

ventory primarily as a means of characterizing one aspect of stream
size at the different sampling sites, although these same data were
also utilized in developing the study's flow estimates.

If these first current velocity, depth, and width measurements at
a station appeared to be fairly representative of the stream segment,
then these data were used to obtain a rough estimate of flow in cubic
feet per second. But if the initial physical measurements at the selec-
ted sampling location did not appear to afford a very good estimate of

the average values that might be obtained for the reach, then a few
supplemental measurements at more appropriate spots in the stream were
taken to provide a better basis for making a guess at its flow. Because
of field time restraints, it should be stressed that no attempts were
made to formally and accurately gage the streams following USGS proced-
ures, and flows were estimated by simply multiplying the average width,
depth, and velocity numbers. Some of the discharge data available to

the inventory, particularly for the larger streams, was obtained from
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published USGS (1979b) records, but since this agency did not monitor
many of the smaller creeks that were sampled during this inventory, a
flow estimating procedure, as described above, was instituted for the
project as a means of quickly securing this type of information for the
non-USGS waters. It was then applied to most of study area streams,
as feasible, for the purposes of data consistency. The main point of

gathering flow information for the project was to provide another type
of stream size characterization for the different waters of the southern
Fort Union region, and in this light, an extreme gaging accuracy was not
thought to be necessary for the objectives of the investigation.

In the case of the artificial substrate applications, the current
velocity, depth, width, and flow evaluations were generally first taken
when the duplicate samplers were initially introduced to a stream loca-
tion, or shortly thereafter, and also at the time that the samplers
were later removed from the water to terminate an exposure run. An aver-
age of the two measurements for each physical variable was then assumed
to represent a fairly accurate picture of the overall influences of these
factors on the organisms that were housed by the samplers through the

exposure period.

STREAM SUBSTRATE EVALUATIONS

In addition to the current velocity and depth factors, the nature
of the stream substrate or bottom materials represents another physical
variable that can have an effect on the benthic biota of lotic systems.

Therefore, an attempt was made in this inventory to develop some type
of representation for the substrate aspect of the streams that could be
used in relation to the Surber biotic data for interpretive purposes.
Since the application of quantitative evaluations of this kind could not

be made during the inventory because of time restrictions, a qualitative
approach was used to obtain the requisite substrate information.

The substrate classification system that was adopted for this

inventory is summarized in Table 5 as a slight modification of the sys-

tem presented by the Environmental Protection Agency (1973) in their

biological reference manual. The detritus category of the table con-

sists of the plant debris and macroalgae that might be associated with
a collection. As indicated in the table, reference numbers between one

and eight were assigned to each of the eight substrate categories so

that the increasing magnitude of this number corresponds to an increas-

ing size of the substrate materials. However, the variable detritus
class was somewhat arbitrarily assigned to the number four position for

the sake of convenience.

In the actual application of this classification system to the

substrate evaluations, the percent relative abundance of each substrate

category associated with a Surber sample is first estimated qualitatively
in the field and then in the laboratory. Through a subsequent weighting

(multiplication) of the appropriate category reference number with this

abundance percentage as a decimal, a single or summary reference number

ranging between one and eight can be calculated for a sample by summing

the weighted values of the different categories. This summary number,

in turn, provides a general description of the overall substrate
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Table 5. Stream substrate classification system used in conjunction with
the Surber macroinvertebrate collections.

Reference Median Substrate Range of

Number Type of Substrate Diameter Substrate Size
1 Clay, muck, and silt 0.03mm <.05mm
2 Fine sand 0.15mm 0.05mm to 0.3mm
3 Coarse sand 1mm . 3mm to 2mm
4 Detritus variable variable
5 Fine gravel 0.6cm 0.2cm to 1cm
6 Medium gravel 2cm 1cm to 3cm
7 Coarse gravel 5cm 3cm to 6cm
8 Rocks, rubble, and boulders 16cm <6cm

characteristics of an analyzed stream segment such as a Surber sampling
location. Summary numbers closer to eight are suggestive of a high pro-
portion of the larger substrate materials like the boulders and the coarse
gravels, and these higher numbers are probably most commonly obtained from
the riffle sections of a stream. In contrast, the smaller summary numbers
closer to one point to a high proportion of the finer substrate particles
such as the silts and clays, and these numbers are probably most typically
associated with the ponded segments having low current velocities. In re-
sponse, different types of benthic macroinvertebrate associations might
be anticipated for these two situations.

In addition to the use of the summary substrate reference numbers for

the biotic correlations, the percentage values of the individual substrate
categories per se might also have some interpretive applications. For ex-
ample, a collection high in detritus might contain a different assortment
of aquatic organisms than a sample with a similar summary number that is

comparatively low in this same category. In any event, these kinds of
data along with the summary numbers are also available for use in the

assessment phase of the project.

Two steps were involved in obtaining the requisite category abundance
percentages. First, the percentages of the broader substrate classes such
as the sands and gravels were estimated and noted in the field as a com-
ponent of the on-site habitat descriptions that were completed as a part
of the inventory. Afterward, the smaller substrate materials that were
transported to the laboratory as a portion of the Surber collections were
again examined following the biological analyses for a further refinement
of these percentage values. Although this type of qualitative substrate
evaluation is probably not as valid as the application of a quantitative
assessment, it is still felt that a fairly representative picture of the
study area streams' substrate characteristics was obtained for the study
in relation to the time expended through the use of the above described
methodology.
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PERIPHYTON AND MACROALGAE

Field sampling for the periphyton and the macroalgae phases of the
inventory was much more straightforward and simple than the effort that
had to be applied to the macroinvertebrates. The essence of this work
has been described previously in this report, and the scrapings that
were taken from both the natural and artificial substrates were trans-
ferred to small vials and preserved with Lugols (IKI) solution for
transport and storage. In the case of the natural substrates, a number
of submerged objects from various nearby locations at a sampling site
were scraped in order to afford a replicate, in minature, of the entire
periphyton community within that stream section. Furthermore, conspicu-
ous macroalgae within the same stream vicinity were separately "picked"
in proportion to their abundance and added to the same bottle. In a few
instances, such collections involved only macroalgae to the exclusion of

the diatoms that were attached to the bottom materials of the stream.

In the laboratory, sample evaluation first involved a vigorous
agitation of the sample bottle to initiate a complete mixing of its
contents. This action, in turn, resulted in a randomization of the
collection, and it also dislodged any of the diatoms that might have
been attached to the macroalgae in the sample. Other applications were
then required, and the next seven steps of the analytical procedure will
be earmarked with roman numerals in the below discussion for later refer-
ence purposes.

Following sample agitation, the subsequent three steps in the

analysis of the algae collections were directed to the soft-bodied
or the non-diatom forms as follows: I. The obvious soft-bodied algae
were removed from the sample bottle, examined with a microscope, and
identified to genus using the appropriate reference keys, e.g., Smith

(1950). II. Subsequently, a small subsample was pipetted from the bot-
tle onto a microscope slide and scanned under magnification until a major-
ity of the smaller non-diatom algae had been located and identified.
III. These soft-bodied algae at the generic level and the diatoms at the

class level (Bacillariophyceae) were then ranked on the basis of their
abundance in the sample with a rank of one being assigned to the most
plentiful taxa. Furthermore, qualitative estimates of abundance on
the basis of volume were also made in addition to the rankings by using
"very abundant," "abundant," "very common," "common," and "rare" desig-
nations in relation to each of the algal taxa. These abundance descrip-
tions then completed the assessment of the non-diatom groups, and further

attention was directed entirely to the diatomaceous component of the

sample.

The fourth step (IV) of the periphyton analysis required the prepar-

ation of permanent microscope slide mounts utilizing the remaining con-

tents of the sample bottle. The techniques outlined in Standard Methods

(APHA, e_t al, 1975) for slide preparation were followed in this inventory,

and the resultant slides now comprise the diatom reference collection of

the project. A subsequent phase of the algae assessment (V) involved a

microscopic survey of these same slides with the diatom algae found on

the mounts identified taxonomically to the varietal level. This was

followed by the completion of proportional counts of the individuals of
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each of the diatom species until between 300 to 400 total cells per slide-
sample had been tabulated. Procedures described by the Environmental Pro-
tection Agency (1973) were utilized for making the counts. In the case of

a few depaupered samples having a relatively low number of diatom individ-
uals, only 100 to 200 cells were identified and tabulated because of the

associated time restrictions involved in finding the remaining cells on
the mount.

The major data output for the periphytic portion of the inventory
resides in the percent relative abundance (PRA) values for the different
diatom species that were counted on a slide-sample, and these PRA numbers
were calculated as one of the final steps of the algae assessment (VI)

.

A PRA is defined as the count obtained for a particular diatom taxa di-
vided by the total number of diatom cells tabulated for the mount, and the

total PRA of a collection should then be equal to 100%. As the last step
of the analyses (VII), sample diversity and equitability as described by

Lloyd, et al (1968) and by Lloyd and Ghelardi (1964), respectively, were
eventually calculated from the PRA data for further interpretive and
comparative purposes.

Five classes of periphyton community-macroalgae samples were collected
from the study area streams as described in Table 2 (samples A to E) . The
A-type of sample, involving a complete analysis of the algae components
through step VII, was obtained from all of the waters of the inventory;
however, this A class was most consistently assessed from the intensive
station collections as noted in the table. At least one A sample was eval-

uated for each of the accessory and miscellaneous sites, and these collec-
tions were most commonly obtained during a mid-summer period when algal
diversity was at its highest in the streams. In the case of the B samples,

the soft-bodied algae were analyzed through step III but with the analysis
stopping after the completion of step IV. Thus, permanent mounts are
available for all of the B samples as a part of the project's diatom refer-
ence collection. Most of the samples from the accessory stations are of the

B class, and although slides for these collections are on hand, they were
not processed for the diatoms because of study time restrictions related to

a complete processing of the more important A samples from the intensive
sites. The slides from the accessory B samples can also be analyzed to

completion or to the A level at some time in the future if funding oppor-
tunities happen to arise, and these additional assessments will further
enhance the periphytic data base for the study region waters.

In contrast to the A- and the B- types of algae samples, the C collec-
tions were obtained only for an evaluation of the macroalgae with no

options for assessing the diatomaceous forms. Their analysis was thereby
terminated after the completion of step III with no permanent mounts pre-
pared for the collection. Samples of this kind were obtained from a

variety of study area streams as new algal growths happened to appear
through the field seasons, but the C class was most commonly collected
from the intensive streams. The main point of the C effort was to enhance

the inventory's taxonomic, distributional, and abundance information for

the non-diatom algae.

Like the A samples, the D and E collections were also completely
analyzed through step VII, and the major differences between the A and

the D-E classes relate to the higher number of counts in the D case over
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the A and to the use of artificial rather than natural' substrates in the
case of the E-type samples. The similarities between these three types
of samples can be summarized as follows: Diatom counting intensity was
generally the same for the A and E samples while natural substrates were
scraped to obtain both the A and D collections. In addition, and with
only one exception (Indian Creek near Kirby for the D series), the D and
E samples were obtained only from the nine intensive stations and not
from any of the accessory sites.

A single D-type sample was obtained from each of the intensive sites
and from Indian Creek, and they were collected during the mid-summer in
conjunction with the high algal diversities. In addition to increasing
the algal data pool of the project, another purpose for obtaining the D

samples and the high counting intensities was to provide an in-depth look
at the structure of streams' periphyton communities in the hope that this
will afford a future opportunity to complete rigorous statistical compari-
sons between time-different periphyton samples obtained from the same
stream locations during the same season in order to spot any changes in
water quality that might have occurred during the intervening years.
Furthermore, such an in-depth look at the streams' algal communities is

of scientific interest in its own right.

Several of the E-type samples were obtained from each of the inten-
sive stations, and these were collected from the artificial substrates
or plexiglass plates that had been exposed in the stream for a period
greater than one month. These six inch by nine inch plates were sus-

pended in the stream through the use of wooden stakes that were pounded
into the stream bottom, and the plates were then attached to the stakes
through the use of U-bolts that were passed through holes appropriately
drilled in the plexiglass. With the use of this system, the plates were
vertically positioned in the stream so that the top, 1/4 inch wide edge
of the plate was located at or slightly below the surface of the water.

The artificial substrates were placed in a fairly deep segment of the

stream, and a spot was chosen that had a low to moderate current veloc-
ity. This stream location, therefore, is generally equivalent to the

riffle to pool, transition zone described previously for the artificial

substrate, macroinvertebrate work.

A major reason for making an artificial substrate application to

the algal phase of the project was to compare the older periphyton commun-

ities obtained from the natural substrates to the younger communities
that had recently colonized the plates. In addition, these artificial

substrate collections act to supplement the taxa listings of the project,

and they also enhance the rank, abundance and frequency data for the

different algae that inhabit the study area streams. This includes the

macroalgae as well as the diatoms since the soft-bodied forms can also

grow on the plates. Furthermore, since the plexiglass plates afford a

well-defined substrate for the algae, the data from this segment of the

project should be quite conducive to making various physical-water quality

and biological statistical correlations because of the somewhat controlled

circumstances in this application with a smaller number of non-biotic

factors affecting the communities. Statistical applications of this kind

should thereby be somewhat more straightforward and easier to interpret

through the use of artificial substrates than the case with the natural

bottom materials.
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APPENDIX

TABULAR CONSIDERATIONS

General Features . All of the water quality data collected as a part

of this inventory are summarized in the appendix of this report. Simi-

larly, most of the biological data are also tabulated with one major ex-

ception. This exception resides with the periphytic phase of the project
where the PRA values that were obtained for a major portion of the diatom

species of each collection have not been presented. With the obtainment
of around 42 bacillariophycean taxa per sample, and with the obtainment
of upwards to about 60 different taxa per sampling site for all of the

station collections, the complete and formal tabulation of all of this

algal information would have been an overwhelming and voluminous task.

As a result, only the PRA's of the dominant diatom species of each sample

are listed with dominance defined as a PRA value in excess of 9.9%. How-

ever, complete listings of the many PRA numbers for each of the analyzed

periphyton samples collected from the study area streams are on file with

the Water Quality Bureau office in Helena, Montana, and these data sheets

are available for perusal.

A major part of the physical data obtained during the macroinverte-
brate segment of the inventory is also presented in this appendix. As

one exception in this regard, the physical measurements associated with
the initial introduction of the jumbo samplers to the streams and with

their subsequent removal have not been presented in favor of the tabula-

tion of a mean value. This elimination was necessary because of space

restrictions in the associated tables. In addition, only the single sum-

mary reference number that describes the substrate features of a Surber

collection are listed in these same tables. The substrate category per-

centages relative to Table 5 have not been included because of the space

requirement for a listing of 1528 members of this kind. But again, the

substrate category percentages describing each Surber sample are on file

with the Water Quality Bureau.

Except for the water quality tabulations, the Surber physical mea-

surements, and the qualitative estimates of macroalgae and diatom abun-

dance, and with the exception of some of the periphyton information
(total diatom taxa and taxa counted and total diatom cells counted),

the data that are presented in this appendix are best described as "semi-

raw" in nature since some refinements have been applied to the "raw" num-

bers before their entry into the tables. Such data refinements can be

summarized as follows: (1) Adjustments of the actual counts of the macro-

invertebrate taxa individuals in a sample for the occurrence of duplicate-

triplicate sampling on a station visit and/or for the occurrence of sub-

sampling in the laboratory, and this then led to the density, taxa numbers,

and biomass expressions that are presented for the Surber and jumbo multi-
plate collections; the taxa means for a station and the sample totals are

also listed. (2) Determinations of mean current velocity, stream width,

and stream depth from the initial and final values that were measured in

association with the macroinvertebrate artificial substrate work.

(3) Calculations of single summary substrate reference numbers from the

category percentage estimates that were made in conjunction with the

Surber collections. (4) Calculations of PRA values from the cell counts

of the diatom species that were identified in a periphyton sample, and

(5) determinations of sample diversity and equitability from the PRA data
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of a periphyton collection. These "raw" and "semi-raw" data will be addi-
tionally refined and reduced as appropriate for interpretive considerations
in the other two final and companion reports of the project.

The "raw" and "semi-raw" physical, water quality, and biological data
that are now on hand for the coalfield area streams as a result of this re-
cent inventory effort are presented in this report as a series of tables
generally organized on the basis of sampling station and collection date.
These tabular series can be described as follows: Series A—water quality
data tables; Series C—Surber macroinvertebrate density tables (numbers of
taxa individuals, sample totals, and taxa means per square foot of stream
bottom); Series D—artificial substrate macroinvertebrate tables (numbers of

taxa individuals, sample totals, and taxa means per duplicate jumbo multi-
plate samplers); Series E— Surber macroinvertebrate biomass tables (milli-
grams of air dry weight for each taxa, sample totals and taxa means per
square foot of stream bottom); Series F—artificial substrate, macroinver-
tebrate biomass tables (milligrams of air dry weight for each taxa, sample
totals, and taxa means per duplicate jumbo multiplate samplers); Series G

—

physical measurements that were taken in conjunction with the macroinverte-
brate work; Series I—macroalgae and bacillariophycean abundance rankings
and estimates, PRA's of major diatom species, and periphytic community infor-
mation that were obtained from natural stream substrates; Series J—macro-
algae and bacillariophycean abundance rankings and estimates, PRA's of major
diatom species, and periphytic community information that were garnered from
artificial substrates exposed to the streams; and Series L—examples of a

complete floristic periphyton sample analysis.

In addition to these series tabulations, Table B34 of the appendix
presents a listing of the macroinvertebrate taxa collected from the study
area waters during the inventory, plus some other descriptive information,
and Tables H137 and K171 make a similar presentation for the periphytic
and macroalgal segment of the project. Certain details of these three sum-

mary tables plus those within each of the above mentioned tabular series

are discussed below.

Water Quality . The water quality data collected during the project are

presented in Tables A01 to A33. The symbols used in these tables for the

different water quality parameters are defined in Table 4 of the text. The
data are presented in the units of milligrams per liter (mg/1) whenever
appropriate—TSS, DO, BOD, common ions, nitrogen and phosphorous nutrients,

metals, and silica, and the concentrations of the nutrients are given as

mg/1 of the nutrient element, i.e., as mg P/l or as mg N/1. Other concen-

trational units and related notes can be listed as follows: Temp in degrees

centigrade (C), pH in standard units, SC in micromhos per centimeter at 25C,

Turb in nephelometric turbidity units (NTU) , TC as the number of colony

counts per 100 ml, TH as mg CaC03 /l, and TA as mg CaC03 /l. The "N" in the

TIN column of the tables denotes a "nearly equal to" or "about equal to"

value in those cases where ammonia or nitrite-nitrate concentrations were

below detectable limits.

These same water quality tables also contain the geographic descriptions

of the sampling locations for each of the water quality (and biological) col-

lections. The "a" designations denote the most frequently sampled segment,

the "b" designations denote the next most frequently sampled segment, and so

on. The symoptic run notations point to the collection of water quality

(and biological) samples at a number of sequential stations along the

length of two selected streams within a short period of time.
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Macroinvertebrates . The macroinvertebrate section of the appendix
data tables is initiated with a summary taxa listing of all of the macro-
invertebrates collected during the investigation (Table B34) . The common
names for these taxa are also listed as available. The taxa identifica-
tions presented in this table were taken to the lowest systematic level
possible in relation to the objectives and theme of the study and in rela-
tion to the expertise that was immediately available to the project and
its time restrictions. Thus, identifications to genera were feasible in

many instances, and species identifications were possible for a few of the

organisms. In all cases, only those taxonomic identifications that were
felt to be fairly secure at a particular systematic level are listed, and
the unreasonable "forcing" of these identifications to lower systematic
categories in light of the information that was on hand was avoided

throughout the inventory. Verifications of many of the organisms have
been obtained from various non-project individuals that are also working
in the aquatic macroinvertebrate field, and any identifications that are
still felt to be somewhat tentative are noted as such in the data tables.

Some of the macroinvertebrates could only be identified to a higher
taxa above the generic level because of the difficulty in keying certain
of the ambiguous forms such as the chironomids, oligochaetes , flatworms,
and nematodes, and because of the lack of suitable keys. Further identi-
fications of these kinds of organisms would ultimately require the efforts

of expert taxonomists in a particular macroinvertebrate group, or an exces-
sive expenditure of project time, and both of these requirements were be-
yond the tenants of the study. In other cases, generic identifications
could not be made because of the small size of the specimens or because of

their inadvertent mutilation during field collection and sample processing,
and both of these factors resulted in an obscuring of critical taxonomic
characteristics. For whatever reason, the identifications that had to be
stopped at a higher systematic level are noted in Table B34.

In addition to the taxa list per se , the systematic features of the

organisms are also included in Table B34 along with a few accessory notes
describing their significant habits and characteristics. This information
was taken from a variety of reference sources as follows: Pennak (1978),
Merrit and Cummins (1978), Burch (1972), Klemm (1972), and Edmondson (1958).
These same sources also list various common macroinvertebrate taxa that are
typically found in aquatic systems but for which no specimens were obtained
from the study area streams under the sampling regime of the project. These
uncollected taxa are also indicated in the table.

The macroinvertebrate data tables (Tables C35 to F134) are organized
on the basis of higher taxa levels such as order, class, or phyla. They
generally copy the sequence of taxa presented in Table B34, and the sym-
bols that are used for the higher taxa markers in the data tables are de-
fined in this initial summary. Some geographic descriptions are also
included for those cases where more than one sample was collected from a

broadly defined station in a single day. For the remaining collections,
the sampling date can be used to find the appropriate geographic descrip-
tion in the water quality tables.

The "t" designations in Tables C35 to F134 denote a tentative taxo-
nomic identification while the "p" notations indicate the presence of a

particular taxa at a sampling station although intact individuals could
not be found in the sample. That is, the presence of these taxa was
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intimated by the occurrence of accessory evidence in the collection such
as empty shells, cases, or exoskeletons, but these fragments were not
counted as a part of the data tabulations. The "A," "L," and MP" symbols
in the tables describe the collection of adult, larval, and pupal stages
respectively. For the rest of the insect taxa that lack these designa-
tions, the larval forms were collected, and adults were generally obtained
in the case of the non- insect taxa.

Physical Measurements and Substrate . Table G135 presents the physi-
cal data that were taken in association with the Surber macroinvertebrate
samples, and this same table also contains the summary substrate refer-
ence numbers that were calculated for each of these collections. In addi-
tion, a few related notes describing the general stream habitat that was
utilized for the collection and the condition of the stream at the time
of sampling are also included. The riffle references in these notes refer
to a relatively shallow section having a distinct gradiant and a fairly
rapid current velocity so that a distinct turbulent flow was evident over
the stream's bottom materials. The channel segments, in contrast, although
also possessing a marked current, did not demonstrate as pronounced a turbu-
lent flow as the riffle reaches, and they therefore appeared to be much
smoother in character. As a further item in Table G135, a listing of the

extraneous visits to the different stations is presented with associated
comments summarizing the reasons why Surber samples coult not be collected
on these particular dates.

As a sister tabulation, Table G136 presents the physical data obtained
in conjunction with the jumbo multiplate samplers. Notes are also included
in this table on the occurrence of sampler loss during the study period,
and a listing of the various miscellaneous site visits that were made in

conjunction with the artificial substrate work is also included to help
elucidate the general sampling schedule for this phase of the inventory.

Periphyton and Macroalgae . The periphyton portion of the appendix
tables is prefaced with a summary listing of the major algal taxa, both
the diatoms and the soft-bodied forms, that were collected during the

course of the study (Table H137). As indicated in this table, the diatoms
were identified to species (and to variety as feasible) while the non-

diatoms could only be taken to the generic level. Common names are also

included as they happen to be available for the different taxa. In addi-
tion, the systematics of these algae are presented along with a few notes
describing some of their major characteristics. Such descriptions repre-

sent an amalgamation of the information that is contained in the following
reference sources: Robbins, e_t al (1965), Round (1965), Wiesz and Fuller

(1962), and Smith (1950). In general, most of the descriptive features

contained in the table for the algal taxa were specifically chosen from

among a large number of such characteristics so that they might serve to

distinguish only the algal forms that were collected as a part of this

inventory. Therefore, the information in Table H137 should not be viewed

as a key that would be helpful in identifying algal taxa outside of the

study area, or useful in keying an unlisted and unidentified taxa that

might still be collected from the project region.

Tables 1138 to J170 contain the periphytic and macroalgae data that

were collected during the project. The abundance rankings of the soft-

bodied algae and the Bacillariophyceae are included as well as their

class abundance estimates using the very abundant (VA) , abundant (A),
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very common (VC), common (C), and rare (R) designations described pre-
viously. The dominant diatom taxa and the associated PRA values are
also listed along with various types of data describing the nature of

the periphyton community in each collection. Summed PRA numbers for the
Achnanthes spp. and Nitzschia spp. are presented because of the import-
ance of these two genera as water quality indicators (Lowe, 1974).

Tables 1138 to 1165 contain the periphytic and macroalgae data that
were collected from the natural substrates of the streams, and Tables
J166 to J170 contain similar data that were obtained from the plexiglass
plates. The sample codes listed in these tables are defined in Table 2

of the text, and the sample number of each collection pertains to a

labelling system that is used by the Water Quality Bureau to provide
easy access to the permanent mounts that form a part of the Bureau's
diatom reference assemblage.

Table K171 in the appendix acts as an extension of the initial
algal summary table where all of the diatom taxa identified in the
analyzed project periphyton samples are listed. Authoritative, varie-
tal, and form names associated with each diatom species are also included
in the same table. This diatom species list is termed tentative at the
present time since the opportunity for future taxonomic work on the col-
lections will probably result in verifications or nomenclatural alterations
of some of the questionable identifications, and this work could also even-
tually result in the identification of some of the currently unknown taxa.
Furthermore, it is felt that new diatom species might be found in the
coalfield area periphyton collections with the continuation of taxonomic
work in this direction.

The final three tables in the appendix of this report (Tables L172 to

L174) provide examples of the taxa listings and related PRA values that
were obtained from a standard floristic evaluation of the study area algal
samples. Data obtained from seven intensive sites collected on two dif-
ferent dates were chosen for this presentation. The listings are organ-
ized on the basis of "major," "sub-major," and "minor," species as defined
in the tables, although this format was not meant to have any significant
interpretive value; rather, it was formulated simply as a convenient way
to arrange the species names and numbers. The trace amounts (tr) noted
in these tables for some of the diatoms refer to those species in a

sample that were spotted during the microscopic scans of the permanent
mounts while never being actually counted during the tabulation process.

DATA TABLES

The many data tables that were developed as a result of the southern
Fort Union region biological-benthic inventory are presented on the follow-
ing pages of this data report. A complete listing of these tables is

included in the "List of Tables and Figure" section located at the front
of this publication.
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Table B34 . Taxa list, associated systematics, and major habits and charac-
teristics of benthic macroinvertebrates collected from streams
draining the southern Fort Union region of southeastern Montana
(the first page of eight pages).

Phylum : Arthropoda—joint-footed animals
Subphylum : Mandibulata (Antennata)—antennae present
Class : Insecta (Hexapoda)—insects

Order : Coleptera (COL)—beetles and weevils
Family : Carabidae (L)*—predaceous ground beetles
Family : Chrysomelidae— leaf beetles

Donacia (L)— clinging beetles
Family : Curculionidae (L)*—weevils

Hyperodes (L)—climbing and clinging weevils
Listronotus (L,A)—climbing and clinging weevils

Family: Dryopidae—riffle beetles
Helichus sp. (A)—clinging beetles
Helichus striatus (A)

Family : Dytiscidae (L)*—predaceous diving beetles
Agabus (L,A)—swimming and diving beetles

Deronectes sp. (A)—swimming and climbing beetles
Deronectes liodessus (A)

Deronectes-Oredytes complex (A)

Oreodytes (L)—swimming and climbing beetles
Hydroporus-Hygrotus complex (L)—diving beetles
Rhantus (L)—swimming and diving beetles

Family : Elmidae (L)*—riffle beetles
Dubiraphia sp. (L,A)—clinging and climbing beetles
Dubiraphia vittata (A)

Microcylloepus sp. (L,A)—clinging, climbing beetles
Microcylloepus pusillus (A)

Optioservus sp. (L,A)—clinging beetles
Optioservus divergens (A)

Optioservus quadrimaculatus (A)

Stenelmis sp. (L,A)—clinging beetles
Stenelmis sinuata (A)

Stenelmis sinuata-humerosa complex (A)

Stenelmis vittipennis (A)

Zaitzevia parvula (A)—clinging beetles
Family : Haliplidae—crawling water beetles

Haliplus (L,A)—climbing and swimming beetles
Family : Heteroceridae (L)*—subaquatic and littoral beetles
Family: Hydrophilidae (L)*—'water scavenger beetles

Berosus (L)—swimming and diving beetles
Enochrus (L)—burrowing and sprawling beetles
Helophorus (A)— climbing beetles
Hydrochus (L)— climbing beetles
Laccobius (L,A)— swimming and climbing beetles

*An asterisk denotes the collection of a higher taxa representative that
could not be identified to the generic level.

L,A: These designations denote the larval and adult forms respectively.
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Table B34. Continued (the second page of eight pages)

Class : Insecta— (continued)
Order : Coleoptera (COL)- (continued)

Family : Hydraeinidae (Limnebiidae) (L)*—crawling water beetles
Ochthebius (L,A)—clinging beetles

Family : Gyrinidae—whirligig beetles
Gyrinis-Gyretes complex (L)—surface swimming beetles

Family : Limnichidae (L)*—riffle beetles
Family : Noteridae//—burrowing water beetles

Order : Diptera (DIP)— true flies
Suborder : Brachycera*

Family : Dolichopodidae*—burrowing aquatic flies
Fami ly : Empididae*—dance flies

Clinocera— clinging flies
Clinocera-Chelif era complex
Hemerodromia—sprawling and burrowing flies

Family : Stratiomyidae*—soldier flies
Euparyphus—sprawling flies
Nemotelus—swimming and sprawling flies
Odontomyia (Eulalia)—sprawling flies
Stratiomys (Stratiomyia )—sprawling, burrowing flies

Family : Tabanidae*—horse and deer flies
Chrysops—sprawling and burrowing flies
Tabanus—sprawling and burrowing flies

Suborder : Cyclorrhapha
Family : Ephydridae—shore and brine flies

Hydrellia—burrowing and mining flies
Family : Muscidae (Anthomyiidae)*—aquatic "housef lies"

Limnophora—burrowing flies
Family : Scatophagidae*—dung flies

Suborder: Nematocera
Family : Blephariceridae//—net-winged midges
Family : Ceratopogonidae (Heleidae)*—biting midges,

Bezzia-burrowing midges
Bezzia-Probezzia-Palpomyia complex
Palpomyia—burrowing midges
Culicoides—burrowing midges

Family : Chironomidae*— true midges
Family : Culicidae//—mosquitoes
Family : Deuterophlebiidae#—mountain midges
Family : Dixidae—dixid or dixa midges

Dixa—swimming and climbing midges

no-see-ums

*An asterisk denotes the collection of a higher taxa representative that

could not be identified to the generic level.

L,A: These designations denote the larval and adult forms respectively.

//This designation denotes a generally lotic and/or relatively common higher

taxa for which no representatives were collected from the study area
streams.
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Table B34. Continued (the third page of eight pages).

Class : Insecta— (continued)
Order : Diptera (DIP)— (continued)
Suborder : Nematocera— (continued)

Family : Psychodidae*—moth flies
Pericoma—burrowing flies

Family : Ptychopteridae//—phantom crane flies
Fami

l

y : Simuliidae—black flies

Simulium (L,P)—clinging flies
Family : Tipulidae*—Craneflies

Dicranota—sprawling and burrowing flies

Ormosia—semiaquatic, burrowing flies

Pseudolimnophilia—burrowing flies
Tipula—burrowing flies

Order : Ephemeroptera (EPH)*—mayflies
Family : Baetidae*

Baetis—rapid water, free-ranging mayflies
Pseudocloeon—swimming and clinging mayflies

Family : Baetiscidae//—sprawling and clinging mayflies
Family : Caenidae

Caenis—quiet water, bottom sprawling mayflies
Family : Ephemerellidae*

Ephemerella—variable mayflies
Family : Ephemeridae

Ephemera—quiet water, burrowing mayflies
Family : Heptageniidae*

Heptagenia—running water, clinging mayflies
Rhithrogena—running water, clinging mayflies
Stenonema—running water, clinging mayflies

Family : Leptophlebiidae*
Choroterpes—clinging and bottom sprawling mayflies
Choroterpes-Leptophlebia complex
Leptophlebia—clinging and swimming mayflies
Paraleptophlebia—rapid water, free-ranging mayflies

Family : Polymitarcyidae
Ephoron—quiet water, burrowing mayflies

Family : Siphlonuridae
Ameletus—rapid water, free-ranging mayflies
Siphlonurus—quiet water, climbing mayflies

Family : Tricorythidae
Tricorythodes—clinging and bottom sprawling mayflies

*An asterisk denotes the collection of a higher taxa representative that
could not be identified to the generic level.

L,P: These designations denote the larval and pupal forms respectively.

//This designation denotes a generally lotic and/or relatively common higher
taxa for which no representatives were collected from the study area
streams.
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Table B34. Continued (the fourth page of eight pages).

Class ; Insecta— (continued)
Order ; Hemiptera (HEM)—true bugs
Suborder ; Heteroptera (L,A)*—aquatic bugs

Family ; Corixidae*—water boatmen
Hesperocorixa sp. —swimming and climbing bugs
Hesperocorixa laevigata
Hesperocorixa vulgaris
Sigara sp.—swimming and climbing bugs
Sigara comani
Sigara trillineata
Trichocorixa—swimming and climbing bugs

Family : Gerridae—water striders, pond skaters, wherrymen
Gerris sp.—skating bugs
Gerris remigis

Family ; Naucoridae—creeping water bugs
Ambrysus mormon--clinging and swimming bugs

Family : Notonectidae#—back swimmers
Family : Saldidae*—shore bugs
Family : Veliidae//—broad-shouldered water striders

Suborder : Homoptera*—cicados, aphids, etc., semiaquatic bugs
Order : Lepidoptera (LEP)—butterflies and moths

Family : Pyralidae—aquatic caterpillars
Parargyractis—silk retreat makers

Order : Megaloptera (MEG)—alderflies, dobsonflies, and fishflies
Family : Sialidae*—alderflies

Sialis—burrowing, climbing, and clinging alderflies
Family : Corydalidae
Subfamily : Corydalinae//—dobsonflies and hellgrammites
Subfamily : Chauliodinae—fishflies

Dysmicohermes—clinging and climbing fishflies
Order : Odonata (0D0)*—dragonflies and damselflies
Suborder : Anisoptera (ANI)*— true dragonflies

Family : Aeshnidae—darners
Aeshna—climbing dragonflies

Family : Gomphidae*
Gomphus—burrowing dragonflies
Ophiogomphus—burrowing dragonflies

Family : Libellulidae*
Leucorrhinia—climbing dragonflies

Family : Petaluridae//—mountain dragonflies

*An asterisk denotes the collection of a higher taxa representative that
could not be identified to the generic level.

L,A: These designations denote the larval and adult forms respectively.

//This designation denotes a generally lotic and/or relatively common higher

taxa for which no representatives were collected from the study area
streams.
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Table B34. Continued (the fifth page of eight pages)

Class : Insecta— (continued)
Order : Odonata (0D0)*— (continued)
Suborder : Zygoptera (ZYG)*—damselflies

Family : Calopterygidae (Agriidae)
Hetaerina—climbing and clinging damselflies
Hetaerina americana

Family : Coenagrionidae (Coenagriidae)*
Argia—clinging and climbing-sprawling damselflies
Argia (Hyponedra ) vivida
Ischnura—climbing damselflies

Order : Plecoptera (PLE)—stoneflies
Family : Chloroperlidae*—clinging stoneflies
Family : Ne.mouridae*

Nemoura (a)—sprawling and clinging stoneflies
Family: Perlidae

Acroneuria (a)—clinging stoneflies
Family : Perlodidae*

Isogenus (a)—clinging stoneflies
Isoperla—clinging and sprawling stoneflies

Family : Pteronarcyidae#—clinging and sprawling stoneflies
Pteronarcys#—salmon flies ("helgrammites")

Order : Trichoptera (TRI)—caddisflies
Family : Brachycentridae*— tapered tube-case makers

Brachycentrus—clinging caddisflies
Family : Glossosomatidae*—saddle-case, turtle shell-case makers

Culoptila—clinging caddisflies
Family : Helicopsychidae—snail shell-like, tube-case makers

Helicopsyche—clinging caddisflies
Family : Hydropsychidae*—net spinning, fixed retreat makers

Che'imatopsyche— clinging caddisflies
Hydropsyche— clinging caddisflies
Potamyia—clinging caddisflies

Family : Hydroptilidae (L,P)*—microcaddisf lies, purse-case makers
Hydroptila (L,P)—silken case, clinging caddisflies
Ithytrichia (L,P)—silken case, clinging caddisflies
Ochrotrichia—silken case, clinging caddisflies

Family : Lepidostomatidae#— climbing, sprawling tube-case makers

*An asterisk denotes the collection of a higher taxa representative that
could not be identified to the generic level.

(a)These stonefly genera have numerous subgenera which are often given
a generic rank by some "split-prone" authorities.

//This designation denotes a generally lotic and/or relatively common higher
taxa for which no representatives were collected from the study area
streams.

L,P: These designations denote the larval and pupal forms respectively.
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Table 34B. Continued (the sixth page of eight pages)

Class : Insecta— (continued)
Order : Trichoptera (TRI)— (continued)

Family : Leptoceridae (L,P)*—variable tube-case makers
Nectopsyche (Leptocella )—climbing, swimming caddis-

flies with long and slender tube-cases
Oecetis—clinging, sprawling caddisflies with curved

and tapered tube-cases
Family : Limnephilidae*—variable tube-case makers

Anabolia—climbing and sprawling caddisflies with
rough tube-cases of plant pieces

Glyphopsyche— sprawling caddisflies with smooth tube-
cases of plant pieces

Hesperophylax (Platyphylax ) (L,P)—sprawling caddis-
flies with slightly curved and slightly coarse

mineral tube-cases
Limnephilus—climbing and sprawling caddisflies with

variable tube-cases of plant pieces and/or
sand grain construction

Onocosmoecus— sprawling caddisflies with tube-cases
of plant pieces or minerals

Psychoglypha—sprawling and clinging caddisflies
with mixed tube-cases of plant pieces and minerals

Family : OdontoceridaeJ1

/— sprawling tube-case makers
Family : Philopotamidae#—clinging sack-like, silk net spinners
Family : Phryganeidae—cylindrical tube-case makers

Ptilostomis—climbing caddisflies
Family : Polycentropodidae—net spinning retreat makers

Neureclipsis—clinging caddisflies with trumpet-
shaped silk nets

Nyctiophylax—clinging caddisflies with silk tube
retreats

Polycentropus—clinging caddisflies with silk tube

retreats
Family : Rhyacophilidae#—free-living, free-ranging and clinging

caddisflies having no cases

Phylum : Arthropoda—joint-footed animals
Subphylum : Mandibulata (Antennata)—antennae present
Class : Crustacea—crustaceans
Subclass : Ostracoda (OST)*—seed shrimp

Order : Podocopa*—fresh-water seed shrimp

*An asterisk denotes the collection of a higher taxa representative that

could not be identified to the generic level.

L,P: These designations denote the larval and pupal forms respectively.

//This designation denotes a generally lotic and/or relatively common higher

taxa for which no representatives were collected from the study area

streams.
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Table B34. Continued (the seventh page of eight pages).

Class : Crustacea— (continued)
Subclass : Malacostraca— lobsters, crabs, sow bugs, scuds, crayfishes, etc.

Order : Isopoda//—aquatic sow bugs

Order : Amphipoda (AMP)— scuds, sideswimmers, "fresh-water shrimp"

Family : Gammaridae
Gammarus

Family : Talitridae—common sideswimmer
Hyalella azteca—only Talitridae in North America

Order : Decapoda//— lobsters, crabs, crayfishes, etc.

Family : Astacidae//—crayfishes, crawfishes, crawdads

Phylum : Arthropoda—joint-footed animals
Subphylum : Chelicerata—antennae absent
Class : Arachnida (Arachnoidea)— spiders, scorpions, mites, ticks, etc.

Order : Acari (Acarina) (ACA)*—mites and ticks
Group : Hydracarina (Hydrachnellae) (b)*—water mites

Phylum : Annelida— segmented worms
Class : Hirudinea (HIR)*— leeches

Order : Gnathobdellida—no protrusible proboscis, five eye pairs
Family : Hirudinidae

Percymoorensis marmoratis
Order : Pharyngobdellida—no protrusible proboscis, three or four eye pairs

Family : Erpobdellidae*
Dina anoculata
Erpobdella

Order : Rhynchobdellida—protrusible proboscis present
Family : Glossiphoniidae*

Batracobdella
Glossiphonia sp.

Glcssiphonia complanata
Helobdella sp.

Helobdella stagnalis
Placobdella sp.

Placobdella papillif era
Theromyzon#

Family : Piscicolidae//

Class : Oligochaeta (OLI)*—aquatic earthworms

//This designation denotes a generally lotic and/or relatively common higher
taxa for which no representatives were collected from the study area
streams.

*An asterisk denotes the collection of a higher taxa representative that
could not be identified to the generic level.

(b)The Hydracarina is an artificial assemblage of several families in the
acarian suborder Trombidiformes that are restricted to fresh-water
habitats along with certain of the Sarcopotiformes and the Parasiti-
f ormes which also have an aquatic habit.
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Table B34, Continued (the eighth page of eight pages).

Phylum : Mollusca—mollusks
Class : Gastropoda (GAS)*—univalve mollusks; limpets, snails and periwinkles
Subclass : Prosobranchia//—possess a gill and an operculum

Order: Mesogastropoda#—mostly marine species
Subclass : Pulmonata—possess a pulmonary sac (lung) and lack an operculum

Order : Basommatophora—fresh-water snails
Family : Ancylidae—cone snails

Ferrissia
Family : Lymnaeidae—pond snails

Lymnaea
Family : Planorbidae—orb snails

Gyraulus
Helisoma

Family : Physidae—pouch snails
Physa

Family : Pupillidae
Columnella

Class : Pelecypoda (PEL)*—bivalve mollusks; clams and mussels
Order : Eulamellibranchia

Family : Unionidae*—pearly mussels or naiads
Order : Heterodonta

Family : Sphaeriidae—pea, pill, and fingernail clams
Pisidium—anterior of shell longer than posterior
Sphaerium—posterior of shell longer than anterior

Phylum : Platyhelminthes—flatworms
Class : Turberbellaria (TUR)*—free-living flatworms

Phylum : Aschelminthes—roundworms
Class : Nematoda (NEM) (c)*—nematodes
Class : Nematomorpha (NMT)(c)*—"hair snakes" or "horsehair worms"

Order : Gordiida (Gordioidea)*—gordian worms

*An asterisk denotes the collection of a higher taxa representative that

could not be identified to the generic level.

//This designation denotes a generally lotic and/or relatively common higher

taxa for which no representatives were collected from the study area
streams.

(c)The Nematoda and Nematomorpha are given a phylum rather than a class

ranking by some authorities.
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Table C35. Density (numbers per square foot) of benthic raacroinvertebrates

collected with a Surber sampler from upper Rosebud Creek near
Kirby during the 1978 sampling season.

Taxa/Collection Date
COLr Agabus (A)

Dubiraphia (L)

Dubiraphia (A)

Microcylloepus (L)

Microcylloepus (A)

Optioservus (L)

Optioservus
divergens (A)

quadrimaculatus (A)

Hydrochus (L)

DIP

:

Bezzia-Probezzia
Chironomidae
Clinocera-Chelif era
Hemerodromia

6/16 6/29 7/18 8/03 8/29 9/05 10/08 11/05

Simulium
Simulium
Dicranota

(L)

(P)

Tipula
EPH:Baetis

Heptageniidae
Leptophlebiidae
Tricorythodes

MEGrSialis
ANI : Anisoptera

Ophiogomphus
PLE:Perlodidae

Isogenus
Isoperla

TRI: Brachycentrus
Cheumatopsyche
Hydropsyche
Hydroptila
Ochrotrichia

AMP: Hyalella azteca
ACA:Acari
HIR: Hirudinea
0LI:01igochaeta
GAS: Ferrissia

Gyraulus
Physa

PEL:Pisidum

Totals

1

39

42

19

10
2

6

572 2096

2t 24t

2

620

12t
8t
4

182

3t

18 82

4

2

10

51 88

26

4

6t

7

1 1 28 164 10 8 34 20
5 1 12 252 254 57 256 65
3 1 10 80 230 237 — 137

20 — 224 108

16

12 1 3 18

1 1

1 — 18 — 34

2

— — 5

18 — 34 4

1

1

1— —
P P

1
— 8

144 28 954 2780 1280 496 362 378
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Table C36- Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from upper Rosebud Creek near
Kirby during the 1979 sampling season.

Two-Year
Taxa/Collection Date 4/01 5/20 6/21 7/27 8/17 9/05 Means

COLrAgabus (A) 0.1
Dubiraphia (L) — — 14 2.4

Dubiraphia (A) 0.1
Microcylloepus (L) — — 6 — 2 — 1.1
Microcylloepus (A) 4 2 12 1.4

Optioservus (L) 4 — 28 3.0

Optioservus
divergens (A) 4 0.4

quadrimaculatus (A) 0.1

Hydrochus (L) — — 2t O.lt

DIP : Bezzia-Probezzia — 2 0.4
Chironomidae — 92 316 128 372 380 353.9

Clinocera-Chelif era 6t 8t 1.9t

Hemerodromia — — 2t — 22t 8t 4.9t
Simulium (L) — — 20 2.7

Simulium (P) 0.1

Dicranota 0.1
Tipula 0.3

EPH:Baetis 1 5 16 4 98 20 23.6

Heptageniidae 0.3

Leptophlebiidae 4 — 0.4

Tricorythodes — — 32 16 50 36 11.4

MEG:Sialis 0.1

ANI : Anisoptera — — 2 0.1

Ophiogomphus 0.3

PLE:Perlodidae — — 2 0.1

Isogenus 0.4t

Isoperla — 4 0.8

TRI: Brachycentrus P
— 86 12 4 8 26.9

Cheumatopsyche — 1 8 216 218 360 121.8

Hydropsyche — 31 74 236 408 400 131.9

Hydroptila — 5 24 72 34 12 38.1

Ochrotrichia 1.1

AMP:Hyalella azteca 0.1

ACArAcari — — 4 4 — 16 5.9

HIR: Hirudinea 0.1

OLI : Oligochaeta — 3 4.3

GAS: Ferrissia 0.1

Gyraulus — —
P

—
P

—
P

Physa 0.1

PEL:Pisidium

~1 143 608 696

0.6

Totals 1220 1292 741.5
* (10,382)
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Table C37 . Density (numbers per square foot) of benthic raacroinvertebrates
collected with a Surber sampler from middle Rosebud Creek near
Colstrip and from lower Rosebud Creek near Rosebud.

Rosebud-

Date
Re>sebud-Colstrip Rosebud

11/07/79
2

Overall
Taxa/Collection 7/12/78 8/22/78 8/24/79 Means Means

COL: Curculionidae (L) 0.5
Hyperodes (L) — 1 — 0.3 — 0.3

Dubiraphia (L) 2 8 — 3.3 — 2.5
Dubiraphia (A) 1 1 — 0.7 — 0.5
Microcylloepus (L) 3 25 2 10.0 4 8.5
Microcylloepus (A) 3 — — 1.0 — 0.8

Microcylloepus
pusillus (A) — 1 — 0.3 — 0.3

Stenelmis (L) 2 9 2 4.3 — 3.3

Stenelmis sinuata (A) 1 — — 0.3 — 0.3
Stenelmis

vittipennis (A) — 1 — 0.3 — 0.3
DIP : Chironomidae 6 43 4 17.7 362 103.8

Hemerodromia It It — 0.7t 16t 4.5t
Simulium 25 — 1 8.7 226 63.0
Tipula — 3 — 1.0 — 0.8

EPHrBaetis 4 9 3 5.3 — 4.0
Pseudocloeon — — 2 0.7 — 0.5
Choroterpes 1 1 — 0.7 30 8.0
Choroterpes-

Leptophlebia — — 26 8.7 — 6.5
Paraleptophleb:La — 4 — 1.3 — 1.0
Ephoron 1 — — 0.3 — 0.3
Tricorythodes 1 3 — 1.3 2 1.5

HEM: Ambrysus mormon (A) 1 3 9 4.3 — 3.3
LEP : Parargyrac tis — — — — 2 0.5
ANI : Ophiogomphus 1 — — 0.3 — 0.3
TRI: Brachycentrus — 8 3 3.7 — 2.8

Culoptila — — — — 2 0.5
Cheumatopsyche 2 105 29 45.3 130 66.5
Hydropsyche 20 23 4 15.7 334 95.3
Hydroptila — — — — 10 2.5
Ithytrichia — 1 — 0.3 — 0.3

ACA:Acari — 1 — 0.3 — 0.3
HIR:Hirudinea — — 1 0.3 — 0.3
OLI : Oligochaeta 4 5 — 3.0 — 2.3
GAS:Ferrissia P

— —
P

—
P

Physa — 1 — 0.3 2 0.8
PEL: Sphaerium 4 — — 1.3 — 1.0
TUR:Turbellaria

83

11

268 86

3.7 — 2.8

Totals 145.4 1122 390.7

(437) (1559)
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Table C38. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Indian Creek near Kirby.

COL

DIP

EPH

ANI
PLE
TRI

AMP

ACA
OLI
GAS

PEL

1978 Samples 1979 Samples
Taxa/Collection Date 7/25 8/24 11/05 6/26 7/17 9/28 Means

: Agabus (L) — -- — 2 — — 0.3

Dubiraphia (L) — 1 2 2 — — 0.8
Dubiraphia (A) — 1 1 — -- — 0.3
Microcylloepus (L) 7 — — 2 4 8 3.5

Microcylloepus (A) — — — — 4 8 2.0

Microcylloepus pusillus (A) — — — 4 — — 0.7

Optioservus (L) 61 21 36 56 4 184 60.3

Optioservus (A) 28 — — — — — 4.7

Optioservus divergens (A) — — 4 18 — 8 5.0

quadrimaculatus (A) — — — 6 — — 1.0

Heteroceridae (L) It — — — — — 0.2

Berosus (L) — — — — 4 — 0.7

: Bezzia-Probezzia — — 1 — — — 0.2

Chironomidae 60 113 102 134 2928 288 604.2

Clinocera-Chelifera — lOt 6t — 8t 4t 4.7t

Hemerodromia 3t 2t It — 12t 12t 5.0t

Muscidae — — — — 12 — 2.0

Pericoma — — 1 — 16 — 2.8

Simulium 4 — 2 2 272 — 46.7

Euparyphus — — 1 — — — 0.2

Tipulidae — — — — — 4 0.7

Dicranota 4 — 6 — 84 8 17.0

Tipula 2 — 2 2 — — 1.0

:Baetidae — — —
p

— —
p

Baetis 47 1 1 — 12 10.2

Caenis 6 — 54 — — — 10.0

Tricorythodes — 3 1 — — — 0.7

: Ophiogomphus — 5 2 — — — 1.2

i lsoperla — It 1 — — — 0.3

: Brachycentrus 296 13 16 14 — 136 79.2

Cheumatopsyche 49 5 — 2 3604 372 672.0

Hydropsyche 54 52 131 40 368 932 262.8

Potamyia 1 — — — — — 0.2

Hydroptila 16 7 82 32 44 44 37.5

Ochrotrichia 4 — — — — — 0.7

Oecetis — 3 — — — — 0.5

Onocosmoecus — — — 2 — — 0.3

: Gammarus — — — — — 4 0.7

Hyalella azteca 34 6 — 2 — 4 7.7

:Acari 1 19 23 28 36 40 24.5

:01igochaeta 14 2 2 8 — 8 5.7

: Lymnaea 1 — — — — — 0.2

Gyraulus p p 34 p p p 5.7

Physa — — —
P

— — P

Columnella — —
p

— — — P

rPisidium 3 — —
p

— — 0.5

Totals 696 265 512 356 7400 2076 1884.6

(11,305)
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Table C39. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Davis Creek near Busby.

Taxa/Collection Date 6/26/78 7/25/78 8/24/79 Means
COLrAgabus (L) 1 1 — 0.7

Agabus (A) — — 1 0.3
Deronectes-Oerodytes (A) 1 — — 0.3
Deronectes liodessus (A) — 1 — 0.3
Hydroporus-Hygrotus (L) — It — 0.3t
Dubiraphia (L) 9 25 10 14.7
Dubiraphia (A) 14 3 — 5.7

Dubiraphia vittata (A) — — 26 8.7

Gyrinis-Gyretes (L) — It — 0.3t
Limnichidae (L) 1 — — 0.3t

DIP : Bezzia-Probezzia — 3 — 1.0
Chironomidae 39 878 233 383.3
Clinocera-Chelif era — lit — 3.7t
Simulium 3 27 — 10.0
Stratiomyidae — 1 — 0.3
Odontomyia 1 — — 0.3
Chrysops — 1 — 0.3
Tabanus — — 1 0.3
Tipula 1 — — 0.3

EPH:Baetis 5 5 4 4.7
Caenis 2 9 7 6.0

HEMtHeteroptera (L) It — — 0.3t
Heteroptera (A) It — — 0.3t
Hesperocorixa laevig ata (A) — 19 — 6.3

MEG:Sialis 1 17 2 6.7
ZYG : Coenagrionidae — — 2 0.7

Ischnura — 1 — 0.3
TRI : Cheumatopsyche 16 1 151 56.0

Hydroptila 1 — — 0.3
Hesperophylax — 1 22 7.7
Limnephilus — 1 — 0.3
Ptilostomis — — 1 0.3

AMP:Hyalella azteca 14 17 37 22.7
OST:Ostracoda 2 — 5 2.3
ACA:Acari 2 — 2 1.3
HIR: Glossiphonia 1 — — 0.3
0LI:01igochaeta 3 7 4 4.7
GASrGyraulus P P

—
P

Physa 1

120

23

1054

4

512

9.3

Totals 561.6
(1686)
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Table C40. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Muddy Creek near Busby-
Lame Deer.

Taxa/Collection Date 6/26/78 7/25/78 5/20/79 8/24/79 Means
COL:Dubiraphia (L) — — 43 22 16.3

Dubiraphia (A) — 1 1 — 0.5

Microcylloepus (L) — — — 8 2.0

Optioservus (L) — — 3 — 0.8
DIP : Bezzia-Probezzia 1 — — — 0.3

Chironomidae 235 112 70 250 166.8

Simulium 2 43 — 14 14.8

Dicranota — 12 — — 3.0
EPH:Baetis — 46 — 22 17.0

Caenis 42 3 13 — 14.5

Choroterpes — — — 2 0.5

HEM:Ambrysus mormon (A) — — 2 30 8.0

TRI : Brachycentrus — 3 — — 0.8

Cheumatopsyche 9 444 30 150 158.3
Hydropsyche — 9 4 2 3.8

Hydroptila (L) — 14 58 10 20.5

Hydroptila (P) 2 — — — 0.5

Oecetis — —
P 2 0.5

Onocosmoecus — — 1 — 0.3

AMP:Hyalella azteca 2 — 9 310 80.3

ACArAcari — — 18 2 5.0

HIR:Glossiphonia complanata — — 1 — 0.3

Helobdella — — 7 24 7.8

Helobdella stagnalis — — 17 — 4.3

OLI : Oligochaeta 3 — 3 16 5.5

Lymnaea — —
P

—
P

Gyraulus —
P P P P

Helisoma — —
P

— P

Physa 5 — P 10 3.8

PELrPisidium — — 26 8 8.5

NEM:Nematoda

301 687 306

6

888

1.5

Totals 546.2

(2182)
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Table C41. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Lame Deer Creek near Lame
Deer.

Taxa/Collection Date 7/12/78 8/16/78 8/07/79 11/06/79 Means
COL:Dubiraphia (L) — 1 — 4 1.3

Dubiraphia vittata (A) — — 26 — 6.5

Microcylloepus (L) — — 2 — 0.5
Optioservus (L) 40 4 48 8 25.0
Optioservus (A) 20 — — — 5.0

Optioservus divergens (A) — — 2 — 0.5
Haliplus (L) — — 2 — 0.5

DIP : Chironomidae 204 44 92 1012 338.0
Clinocera-Chelif era — 2t — — 0.5t
Hydrellia 16 1 — — 4.3
Simulium 20 1 2 604 156.8
Dicranota 8 — — — 2.0

EPH:Baetis 8 — — 20 7.0
Caenis — — 2 — 0.5
Ameletus — — — 4t l.Ot

HEM:Gerris (A) — 3 — — 0.8
ZYG: Ischnura — — 8 16 6.0
TRI: Brachycentrus 232 24 — — 64.0

Cheumatopsyche 216 2 60 2272 637.5
Hydropsyche 4 5 4 232 61.3
Hydroptila — — 68 12 20.0
Oecetis — — 16 — 4.0
Glyphopsyche — 2 — — 0.5
Hesperophylax 24 — — — 6.0

AMP : Gammarus 72 — 64 — 34.0
Hyallela azteca 84 2 508 52 161.5

ACA:Acari 4 2 4 — 2.5
HIR: Erpobdellidae — — 22 — 5.5

Glossiphonia — — 6 — 1.5
Helobdella stagnalis — — 4 — 1.0

OLI : Oligochaeta — 1 — — 0.3
GAS:Helisoma — — 4 — 1.0

Physa 8 5 P
— 3.3

PEL:Pisidium 4

964

4

103

4

948

— 3.0

Totals 4236 1563.1
(6251)
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Table C42. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from the Tongue River near
Sheridan-Decker

.

Taxa/Collection Date 7/07/78 8/26/78 6/26/79 8/30/79 Means
COL:Dubiraphia (A) — — 1 — 0.3

Microcylloepus (L) 1 1 5 180 46.8

Microcylloepus (A) — — 4 — 1.0

Microcylloepus pusillus (A) — — — 24 6.0

Stenelmis (L) 3 1 1 4 2.3

Stenelmis sinuata (A) — — — 8 2.0

Stenelmis vittipennis (A) — — 2 — 0.5

Zaitzevia parvula (A) — — It — 0.3t

DIP: Bezzia-Probezzia — — 3 — 0.8

Bezzia-Probezzia-Palpomyia 5 — — — 1.3

Chironomidae 48 80 299 184 152.8

Hermerodromia — — It — 0.3t

Simulium (L) 17 62 29 92 50.0

Simulium (P) — 11 — — 2.8

EPHrBaetis 101 32 30 220 95.8

Pseudocloeon 9 — 1 16 6.5

Ephemera 1 — — — 0.3

Ephemerella 11 — 66 — 19.3

Heptageniidae — — — 4 1.0

Rithrogena — 1 — — 0.3

Stenonema — 1 — — 0.3

Leptophlebiidae — 1 — — 0.3

Choroterpes-Leptophlebia — — — 4 1.0

Ephoron — 2 — — 0.5

Tricorythodes 6 11 3 2 5.5

LEPrParargyractis — — 1 20 5.3

Ophiogomphus — — — 4 1.0

PLE: Isoperla — — 9 — 2.3

TRI: Brachycentrus — — 71 4 18.8

Helicopsyche — — — 24 6.0

Cheumatopsyche 108 32 35 356 132.8

Hydropsyche 4 84 310 388 196.5

Hydroptila — 6 P 24 7.5

Ochrotrichia — 1 — 16 4.3

Nectopsyche — 1 — — 0.3

Oecetis 2 — 1 44 11.8

OLI: Oligochaeta 30 — 1 — 7.8

GAS:Gyraulus P
— — — P

PEL:Pisidium 2 — — — 0.5

Sphaerium — — — P P

TUR:Turbellaria —

—

_—

_

" 112 28.0

Totals 348 327 874 1730 820.9
(3279)
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Table C43. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Ash and Youngs Creeks near
Sheridan-Decker

.

Ash Creek Youngs Creek
1978
6/10

1979
Means

1979
Taxa/Collection Date 7/26 8/30 7/13 8/30 Means

COL:Dubiraphia (L) — 16 — 5.3 2 — 1.0
Dubiraphia (A) 2 1.0

Microcylloepus (L) — 4 — 1.3 3 — 1.5

Microcylloepus (A) — 4 — 1.3 — — —
Microcylloepus

pusillus (A) 1 — 0.5

Optioservus (L) — — 4 1.3 3 — 1.5

DIP: Bezzia-Probezzia — 24 — 8.0 — — —
Chironomidae 13 1664 456 711.0 21 290 155.5
Clinocera-Chelif era — 12t — 4.0t It — 0.5t
Hemerodromia 4t 2.0t
Muscidae — 52 4 18.7 — — —
Simulium 1 132 64 65.7 1 12 6.5
Dicranota — 40 40 26.7 — — —
Tipula 2 — — 0.7 — — —

EPH:Baetis 6 184 72 87.3 9 — 4.5
Pseudocloeon 1 12 — 4.3 — — —
Leptophlebiidae — —

P P
— — —

Tricorythodes 2 1.0
ANI : Ophiogomphus 1 — — 0.3 — 2 1.0
PLE:Perlodidae — — 4 1.3 — — —
TRI: Brachycentrus — 8 — 2.7 2 6 4.0

Cheumatopsyche 1 224 172 132.3 62 130 96.0
Hydropsyche 13 316 376 235.0 83 190 136.5
Hydroptila — 48 12 20.0 18 6 12.0
Ochrotrichia — — 8 2.7 2 — 1.0
Oecetis —

P
—

P
— — —

Onocosmoecus — 4 — 1.3 2 — 1.0
ACArAcari — 12 — 4.0 — — —
OLI : Oligochaeta 1 — — 0.3 2 — 1.0
GAS : Lymnaea P

—
p

Gyraulus P p
Physa — 20 4 8.0 P 4 2.0

PEL:Pisidium P P

Totals 39 2776 1216 1343.5

(4031)

212 648 430.0

(860)
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Table C44. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from the Tongue River near
Pyramid Butte-Birney during the 1978 sampling season (the first
page of two pages).

Taxa/Collection Date 6/28 7/19 8/03 8/24 9/05 10/08 11/04

COL: Dubiraphia (L) 2 2 1 2

Dubiraphia (A) 1 — — 1 56 1 —
Dubiraphia vittata (A)

Microcylloepus (L) 41 — 3 26 488 193 4

Microcylloepus (A) 4 — 10 1 1232 461 32

Microcylloepus pusillus (A)

Stenelmis (L) — — 2 1 176 11 2t

Stenelmis (A) — 5 5 1 24 — 2

Stenelmis sinuata (A)

Stenelmis vittipennis (A)

Heteroceridae (L)

DIP : Brachycera 1

Ceratopogonidae — 1 5

Bezzia-Probezzia — — 6 — — 4 —
Bezzia-Probezzia-Palpomyia 1

Chironomidae 102 66 381 . 253 408 148 172

Hemerodromia 7t 2t

Simulium 79 23 1 1 48 79 456

Dicranota
EPH:Baetidae 448 — —

Baetis 22 39 15 10 680 176 100

Pseudocloeon
Ephemera
Ephemerella 6 3 227 90

Heptageniidae 16 — 8t

Heptagenia 4 —
Stenonema 2 — — 10

Leptophlebiidae
Choroterpes — 2t 33 43

Leptophebia 16 — —
Choroterpes-Leptophlebia 136 3 —
Siphlonurus
Tricorythodes 17 19 68 43 16 32 16

HEM:Homoptera (L)

Ambrysus mormon (A) — —
P 1

LEP : Paragyractis 2

ANIrGomphus
Ophiogomphus 1

PLE : Acroneur ia 1

Perlodidae 80 356 44

Isoperla 2
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Table C44- Continued (the second page of two pages).

Taxa/Collection Date 6/28 7/19 8/03 8/24 9/05 10/08 11/04
TRIr Hellcopsyche

Cheumatopsyche — 10 10 9 56 13 24

Hydropsyche — — 22 30 192 59 252

Hydroptilidae (L)

Hydroptilidae (P)

Hydroptlla 4 5 48 7 12

Ochrotrichia — — — — 24 — —
Glossosomatidae — — — It

Leptoceridae (L) — — — 3

Leptoceridae (P) — — — 1 — —
Nectopsyche 3 — 6 62 200 39 40

Oecetls — — — 8 — 7 26

0ST:0stracoda — — 1

ACA:Acari — — — — — — 2

OLI : Oligochaeta
GAS: Gastropoda

Ferrissla — — — — — —
Physa
Columnella — — — — — — —

PEL:Pelecypoda
Pisidlum — — — — — —

TURrTurbellaria — — — — 144 51 40

Totals 277 170 573 510 4488 1878 1336
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Table C45. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from the Tongue River near
Pyramid Butte-Birney during the 1979 sampling season (the first
page of two pages)

.

Taxa/Collection Date 3/31 5/19 6/21 8/01 8/18 9/05
COL: Dubiraphia (L) — — 4 4 8 4

Dubiraphia (A)

Dubiraphia vittata (A) — — — — 4 —
Microcylloepus (L) 32 8 16 204 472 748
Microcylloepus (A) — 18

Microcylloepus
pusillus (A) 28 — 32 200 360 352

Stenelmis (L) — — — 32 36 36

Stenelmis (A) — — — 16

Stenelmis sinuata (A) — 11 4 — —
Stenelmis vittipennis (A) — — — —

- 12 20
Heteroceridae (L) — — — 2 — —

DIP : Brachycera
Ceratopogonidae — — — — —
Bezzia-Probezzia — 1 44 — — —
Bezzia-Probezzia-

Palpomyia 2 — —
Chironomidae 568 102 1320 224 100 88

Hemerodromia — — — 12

1

Simulium 52 5 20 36 28 4

Dicranota — — — 4 —
EPH:Baetidae

Baetis , 72 12 236 72 72 36

Pseudocloeon — — — 12t
Ephemera — — 4

Ephemerella 168 84 16 8

Heptageniidae 4 — — — —
Heptagenia — — 8 — — —
Stenonema — 3 — — — —
Leptophlebiidae — — 4 — —
Choroterpes — 1 — 8 — 32

Leptophlebia — — — — —
Choroterpes-Leptophlebia — — — 160 24

Siphlonurus — — 4t

Tricorythodes 12 1 144 36 4 4

HEM:Homoptera (L) — — — 2

Ambrysus mormon (A) — — — 16 8 12

LEP : Parargyrac tis — — — 24 4

ANI : Gomphus — — — — 4

Ophiogomphus — — — — — —
PLE: Acroneuria — — — 2

Perlodidae 124

Isoperla — 50 — — —

Two-Year
Means

2.1

4.5

0.3
171.9
135.2

74.8
22.8
4.1

1.2
2.5
0.2
0.1
0.5
4.2

0.2
302.5

1.6t
64.0
0.3

34.5

118.6
0.9t
0.3

46.3
2.2
0.

1.

0,

9.

1.2

24.8
0.3t

31.7

0.2
2.8

2.3

0.3
0.1
0.2

46.5

4.0
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Table C45. Continued (the second page of two pages)

Taxa/Collection Date 3/31 5/19 6/21 8/01 8/18 9/05

rwo-iear
Means

TRI : Helicopsyche — — 4 — 20 64 6.8
Cheumatopsyche — 3 8 36 40 20 17.6
Hydropsyche 46 11 12 588 192 220 124.9
Hydroptilidae (L) 356 P 27.4
Hydroptilidae (P) — — 92 7.1

Hydroptila — 9 16 96 220 4 32.4
Ochrotrichia — — 24 8 136 4 15.1
Glossosomatid ae O.lt
Leptoceridae (L) 0.2

Leptoceridae (P) 0.1
Nectopsyche 22 3 — 12 60 76 40.2
Oecetis 6 — 12 8 20 44 10.1

OST:Ostracoda 0.1
ACA:Acari — — 4 4 4 — 1.1
OLI : Oligochaeta — — 12 — 8 — 1.5
GAS:Gastrapoda P P

Ferrissia P
— —

P
Physa 2 P 8 40 68 12 10.0
Columnella Pt Pt

PEL: Pelecypoda — —
P P

Pisidium 2 — — 0.2
TUR:Turbellaria 2

1140 322

12 — 28 96 28.7

Totals 2060 1868 2288 1876 1445.4
(18,786)
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Table C46. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Squirrel Creek near Decker.

1978

te

Samp

6/10
les

8/26
1979 Samp les

Taxa/Collection Da 4/01 5/20 6/21 7/26 8/17 9/05 11/06 Means
COL:Helichus (A) 2 0.2

Helichus
striatus (A) 1 0.1

Dubiraphia (L) — 4 88 3 144 58 8 20 12 37.4
Dubiraphia

vittata (A) — 8 8 1.8

Microcylloepus (L) — 8 4 — 4 — 8 8 — 3.6

Microcylloepus (A) 4 — 8 — 1.3

Stenelmis
vittipennis (A) — 4 0.4

Optioservus (L) — 16 40 3 12 102 56 96 8 37.0

Optioservus
divergens (A) 1 16 — 6 — — 8 8 — 4.3

quadrimaculatus (A) — 4 8 — 16 — 4 4 — 4.0

DIP : Bezzia-Probezzia — 20 — 2 — 4 — 16 — 4.7

Bezzia-Probezzia-
Palpomyia — — 12 — 12 — 8 — — 3.6

Palpomyia — — 16 — 16 3.6

Culicoides 1 0.1

Chironomidae 40 2500 324 48 3024 1108 1848 2356 1268 1390.7

Hemerodromia — 48

1

12t — — 90t 24t 48t — 24. 7t

Limnophora — — 4t 0.4t

Simulium 1 36 8 — — 8 — 88 24 18.3

Dicranota — — 2 — — 2 — — 4 0.9

Tipula — — 1 — 4 0.6

EPH:Baetidae 12 1.3

Baetis 2 8 4 1.6

Caenis 1 0.1

Leptophlebiidaei 4 0.4

HEM:Ambrysus mormon (A) — 32 — — 4 8 4.9

LEP : Parargyrac tis 4 20 — 2.7

ANI:Gomphidae P P

TRI: Brachycentrus 16 6 — 4 — 2.9

Cheumatopsyche 1 1792 768 32 96 790 888 2416 448 803.4

Hydropsyche 1 1580 220 141 244 2124 2880 2516 484 1132.2

Hydroptila — 108 — 2 12 30 4 24 — 20.0

Ochrotrichia 4 — 8 — — 1.3

AMP:Hyalella aztecsL
— 16 1.8

OST:Ostracoda P
—

P

ACArAcari 1 176 4 — 4 20 4 4 16 25.4

OLI : Oligochaeta 16 — — 4 — — 4 — — 2.7

GAS:Gyraulus P P
— —

P

Physa P 12 P P
—

P P P
— 1.3

NEMrNematoda

66 241

12 " " 8 2.2

Totals 6388 1523 3636 4356 5756 7644 2268 3541.9
i[31,878)
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Table C47. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Deer Creek near Decker and

from Canyon Creek near Decker-Birney

.

Deer Creek Canyon Creek
1978 1979 1979

Taxa/Collection Date 6/10 8/15 11/05 Means 6/26 7/27 8/30 Means
COL: Agabus (L) 1 — — 0.3

Agabus (A) 1 — — 0.3

Dubiraphia (L) — — — — — — 26 8.7

Microcylloepus (L) — — — 8 8 2 6.0

Microcylloepus (A) — — — — — 4 — 1.3

Haliplus (L) — — — — — -- 14 4.7

Berosus (L) — — — — — — 2 0.7

DIP

:

Bezzia-Probezzia — — 12 4.0 2 6 4 4.0
Bezzia-Probezzia-

Palpomyia — 4 — 1.3 — — —
Palpomyia — — 4 1.3 — — —
Chironomidae 4 66 204 91.3 24 12 76 37.3
Muscidae — — — — — — 4 1.3

Simulium (L) 2 1 — 1.0 132 88 2 74.0
Simulium (P) — — — — 186 32 — 72.7
Stratiomyidae — — — —

p
— —

p
Euparyphus — — — — 4 44 32 26.7

Stratiomys — 1 2 1.0
Tabanus — — 4 1.3

Tipulidae — — 4 1.3

Ormosia — — 40 13.3
EPHrBaetidae — — — — — 2 12 4.7

Baetis — — — — 6 — — 2.0

Caenis 1 — — 0.3 — — 2 0.7

Leptophlebiidae — — — — — 2 — 0.7
Tricorythodes — — — — 2 — — 0.7

HEM:Heteroptera (L) — 1 — 0.3
Trichocorixa (A) — 1 — 0.3

ANI:Aeshna — 1 -- 0.3

Ophiogomphus — — — — — — 2 0.7
ZYG:Coenagrionidae 1 — — 0.3 ~ — 6 2.0

Argia — 12 — 4.0 — — 12 4.0
Ischnura — 7 — 2.3 — — — —

TRI: Cheumatopsyche — 1 — 0.3 100 68 22 63.3
Hydropsyche — — — 2 18 2 7.3
Ithytrichia — — — — — 2 — 0.7

Limnephilus 12 — 40 17.3
AMP: Hyalella azteca 4 26 — 10.0 4 2 32 12.7
0ST:0stracoda — — — — — 4 2 2.0
ACA:Acari — 2 — 0.7 4 2 — 2.0
HIR:Hirudinea — — — — 2 — — 0.7
0LI:01igochaeta 1 10 12 7.7 — — 2 0.7
GAS : Lymnaea 6 —

p 2.0
Gyraulus 1 — — 0.3
Physa 4 9 p 4.3 16 6 2 8.0

TUR:Turbellaria — — — — — 2 16 6.0

Totals 38 142 322 166.8 492 302 274 356.3
(502) (1068)
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Table C48. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Prairie Dog and Bull Creeks
near Pyramid Butte-Birney

.

Prairie Dog Creek Bu11 Creek
Taxa/Collection Date 7/12/79 8/30/79 Means 7/12/79 8/30/79 Means

COLrAgabus (A) 2 — 1.0 — — —
Dubiraphia (L) — — — 8 — 4.0
Dubiraphia (A) — — — 4 — 2.0

Microcylloepus (L) 2 — 1.0 — — —
Optioservus (L) — 14 7.0 — — —

DIP: Bezzia-Probezzia — — — — 2 1.0

Hemerodromia 4t — 2.0t 8t 2t 5.0t

Chironomidae 70 10 40.0 32 388 210.0

Simulium 6 2 4.0 76 2 39.0
EPH:Baetis 16 18 17.0 64 24 44.0

Caenis 2 2 2.0 — — —
Leptophlebia — 2 1.0 — — —
Tricorythodes — — — — 6 3.0

HEM:Gerris remigis (A) 2 — 1.0 — — —
LEP:Parargyractis — — — — 6 3.0

ZYGrArgia — 16 8.0 — 2 1.0
TRI: Brachycentrus — — — 12 2 7.0

Cheumatopsyche 92 34 63.0 212 136 174.0

Hydropsyche 50 40 45.0 312 406 359.0
Hydroptila 12 30 21.0 — — —

AMP:Hyalella azteca 28 26 27.0 — — —
ACA:Acari — — — 4 2 3.0

GAS:Gyraulus — — — — 2 1.0

Physa 44

330

112

306

78.0

732

2

982

1.0

Totals 318.0 857.0

(636) (1714)
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Table C49. Density (numbers per square foot) of benthic raacroinvertebrates
collected with a Surber sampler from Cook Creek near Birney-
Birney Village.

Taxa/Collection Date 6/11/78 8/24/78 9/05/79 Means
COL:Agabus (L) 3 4 — 2.3

Helichus striatus (A) — — 2 0.7

Dubiraphia (L) — — 2 0.7
Dubiraphia vittata (A) — — 10 3.3

Microcylloepus (L) — — 2 0.7

Haliplus (L) — — 4 1.3

Ochthebius (L) — — 2 0.7

DIP : Bezzia-Probezzia — 12 — 4.0
Palpomyia — 8 — 2.7

Chironomidae 171 2756 148 1025.0
Muscidae — 12 — 4.0
Pericoma — 8 — 2.7

Simulium 139 408 2 183.0
Nemotelus — — 2t 0.7t
Tipula 1 8 — 3.0

EPHrBaetis — 32 — 10.7
Caenis — — 2 0.7

HEM: Sigara comani (A) — — 16t 5.3t
ZYG:Argia — 4 — 1.3
TRI: Cheumatopsyche — 548 568 372.0

Hydropsyche — — 2 0.7
Hydroptila — 48 — 16.0

AMP:Hyalella azteca — 8 36 14.7
ACAtAcari — 4 2 2.0
HIR:Glossiphonia complanata — — 4 1.3
OLI : Oligochaeta 11 80 4 31.7
GAS:Gyraulus — — 2 0.7

Physa — — 10 3.3
PEL:Pisidium — — 4 1.3
NMT:Nematomorpha 1

326

—

824

0.3

Totals 3940 1696.8
(5090)
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Table C50. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Logging Creek near Ashland

Taxa/Collection Date 6/27/78 8/16/78 9/06/79 Means
COL:Listronotus (L) 1 — — 0.3

Dubiraphia (L) 1 428 144 191.0

Dubiraphia (A) 11 4 14 9.7

DIP : Ceratopogonidae 2 — — 0.7

Bezzia-Probezzia-Palpomyia — — 24 8.0

Chironomidae 20 124 56 66.7

Psychodidae — — 2 0.7

Simulium 9 28 14 17.0

Tabanus — 4 2 2.0

Pseudolimnophilia It — — 0.3t

Tipula 1 8 28 12.3

EPHrBaetis 9 — — 3.0

Caenis 4 20 6 10.0

HEMrHeteroptera (L) 1 — — 0.3

MEG:Dysmicohermes 1 — — 0.3

Sialidae — 12 — 4.0

Sialis 1 — — 0.3

ANI:Aeshna — 4 2 2.0

ZYG:Ischnura — 12 — 4.0

TRI:Cheumatopsyche 24 4 168 65.3

Hydropsyche — — 2 0.7

Hydroptila 3 4 — 2.3

Ptilostomis — 8 — 2.7

AMP:Hyalella azteca — — 2 0.7

0ST:0stracoda — — 2 0.7

ACArAcari 1 4 8 4.3

HIR:Hirudinea 1 — — 0.3

Glossiphonia — 4 — 1.3

OLI: Oligochaeta 2 — — 0.7

GAS : Gastropoda — — P P

Lymnaea — —
P P

Gyraulus — — P P

Physa —
P 24 8.0

Columnella — — Pt Pt

PEL:Pisidium — 60 30 30.0

NEM:Nematoda 1

94 7 28

2

530

1.0

Totals 450.6
(1352)



91-

Table C51. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Beaver Creek near Branden-
berg.

Taxa/Collection Date 7/13/78 9/03/78 10/09/78 7/12/79 8/24/79 Means

COL:Dubiraphia (L) — — 16 2 8 5.2

Microcylloepus
pusillus (A) — 4 — — — 0.8

Haliplus (L) — — — — 12 2.4

Haliplus (A) — — — 2 8 2.0

DIP: Bezzia-Probezzia — 4 4 — — 1.6

Bezzia-Probezzia-
Palpomyia — — — 4 — 0.8

Chironomidae 166 420 208 250 244 257.6
Clinocera-Chelif era It — — — — 0.2t
Hemerodromia 3t 8t — — — 2.2t

Muscidae — — — 2 — 0.4
S imu 1 ium 8 12 4 10 12 9.2

EPH:Caenis — 16 100 — 60 35.2
Tricorythodes 1 — — — — 0.2

HEM:Ambrysus mormon (A) — 12 2 — — 2.8
ANI : Leucorrhinia — — — — 4 0.8

ZYG: Coenagrionidae — — — — 4 0.8

Ischnura — 12 2 — — 2.8

TRI : Cheumatopsyche 400 3264 748 178 — 918.0
Hydropsyche 3 — 4 — — 1.4

Hydroptila 7 — — 8 12 5.4
AMP:Hyalella azteca — 60 56 492 664 254.4
ACA: Acari — 16 — 6 — 4.4
HIR: Erpobdellidae 1 — — 6 — 1.4

Dina anoculata — — — — 4t 0.8t
Erpobdella — — — 8 — 1.6
Batracobdella — — — 4t — 0.8t
Glossiphonia

complanata — 8 — 12 12 <h.k

Helobdella stagnalis — — 4 128 280 82.4
Placobdella 1 — 2 — — 0.6
Percymoorensis

marmoratis — — It 2t — 0.6t
OLI: Oligochaeta — — — 10 — 2.0
GAS:Gyraulus — — —

P
—

P
Physa

591

8 — 8 4 4.0

Totals 3844 1151 1132 1328 1609.2
(8046)
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Table C52. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from upper Hanging Woman Creek
near Quietus-Decker during the 1978 sampling season.

Taxa/Collection Date
COL: Dubiraphia (L)

Dubiraphia (A)

Dubiraphia vittata (A)

Microcylloepus (L)

Microcylloepus (A)

Microcylloepus
pusillus (A)

Stenelmis (L)

Hyperodes (L)

DIP: Bezzia-Probezzia
Palpomyia
Chironomidae
Empididae
Hemerodromia
Limnophora
Simulium (L)

Simulium (P)

Tabanus

6/16 6/28 7/18 8/15 8/28 9/05 10/07

1

11/04
2

1 2

1

28

3

17 18

— — 3 1 —
2

146

2 1

21 90 147 95 208 29 17

2 —
14t

It

436 2 — 7 290 31 520 1227

213
2

1

4

— 1

— 3 26 — — — —

2

1

— 1

2 —

1 —
— — It

11 — 52 275 668 6 330 553

6 54 1 31
1

18

— 10 — 14 8

— 1 5

1 3

3 6 — — 8 3 12 2

2 __ 2 2 10 41 17

1
—— 1

EPH: Baetis
Caenis
Ephemerellidae
Choroterpes-

Leptophlebia
HEM: Sigara trillineata (A)

Ambrysus mormon (A)

MEGrSialis
0D0:0donata
ZYGrHetaerina

Hetaerina americana
Coenagrionidae
Ischnura

TRI : Brachycentridae
Cheumatopsyche
Hydropsyche
Hydroptila
Ithytrichia
Limnephilus
Polycentropus

AMP: Hyalella azteca
OLI : Oligochaeta
GAS : Gas tropoda

Gyraulus
Physa

TUR:Turbellaria
NMT:Nematomorpha

Totals 688 114 234 403 1282 208 995 1857
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Table C53. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Upper Hanging Woman Creek
near Quietus-Decker during the 1979 sampling season.

Two-Year
Taxa/Collection Date 5/19 6/21 7/27 8/17 9/04 9/14 Means

COL: Dubiraphia (L) —25—62 1.2

Dubiraphia (A) — 4 2 — 0.5
Dubiraphia vittata (A) — — — — — 1 0.1
Microcylloepus (L) 1 — 2 — 2 2 0.9
Microcylloepus (A) 5 — 1 — — — 2.9
Microcylloepus

pusillus (A) — — — — — — 2.0
Stenelmis (L) — — — — — — 0.1
Hyperodes (L) — — — 2t — — O.lt

DIP: Bezzia-Probezzia — — — — — 1 0.6
Palpomyia — — — — — — 0.1
Chironomidae 44 12 81 134 68 18 79.3
Empididae 2 — — — — — 0.3
Hemerodromia — — — — — — l.Ot
Limnophora — — — 4t — — 0.4t
Simulium (L) 53 1 12 850 48 It 248.4
Simulium (P) — — — — — — 15.2
Tabanus — — — — — — 0.2

EPH:Baetis — — — — — — 0.1
Caenis — 3 3 — — — 2.8
Ephemerellidae — — It — — — O.lt
Choroterpes-Leptophlebia — — — — 2 — 0.1

HEM: Sigara trillineata (A) — — 2 — — — 0.1
Ambrysus mormon (A) — 1 6 2 — 1 0.9

MEG: Sialis — — — — — — 0.1
0D0:0donata — — — — — — 0.1
ZYGrHetaerina — — — — 8 7 1.1

Hetaerina americana — — 1 — — — 0.2
Coenagrionidae — — — — 2 2 0.3
Ischnura — — — — — — 0.1

TRIrBrachycentridae — — — — — — O.lt
Cheumatopsyche 318 58 25 482 128 42 210.6
Hydropsyche 31 6 4 44 14 2 15.1
Hydroptila 3 — 1 — — — 0.4
Ithytrichia — 2 2 12 14 2 4.6
Limnephilus It — — — — — O.lt
Polycentropus — — 1 — — — 0.5

AMP: Hyalella azteca — — 2 8 6 3 1.6
0LI:01igochaeta — 1 — 2 — 2 2.8
GAS: Gastropoda — — — — —

p p
Gyraulus —

p
— — 6 p 0.4

Physa — 4 6 46 164 48 24.4
TUR:Turbellaria — — — — — 1 0.1
NMT:Nematomorpha — — — — — — 0.1

Totals 458 90 159 1586 470 135 620.1
(8679)
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Table C57. Density (numbers per square foot) of benthic macroin-
vertebrates collected with a Surber sampler from Bear
Creek near Otter.

Taxa/Collection Date 7/12/79 8/23/79 9/30/79 Means
C0L:Agabus (L) 14 — 2 5.3

Rhantus (L) . It — 0.3t
Haliplus (A) — 1 — 0.3

Hydrophilidae (L) 2 — — 0.7

Enochrus (L) 6t — — 2.0t

Helophorus (A) 2 — — 0.7

Laccobius (L) — It — 0.3t
Laccobius (A) 2t — — 0.7t

DIP: Bezzia-Probezzia — — 2 0.7

Chironomidae 422 31 464 305.7
Hererodromia — — 2t 0.7t

Muscidae 46 — 16 20.7

Limnophora — 24t — 8.0t
Simulium (L) 82 52 476 203.3
Simulium (P) — — 42 14.0

Euparyphus — 1 — 0.3

Stratiomys — 1 — 0.3

Tabanus — 2 — 0.7

ZYG: Coenagrionidae — — 2 0.7

TRI : Cheumatopsyche 12 i 20 11.0

Hydroptila 82 — 4 28.7

Ithytrichia — — 2 0.7

AMPrHyallela azteca 4 3 10 5.7

OSTrOstracoda 2 — — 0.7

OLI : Oligochaeta 6 — 6 4.0

GAS : Lymnaea 70 P
— 23.3

Gyraulus 14 — — 4.7

Physa 32

798

3

121

42 25.7

Totals 1090 669.9
(2009)
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Table C58. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from upper Otter Creek near
Otter-Fort Howe.

1978
Samples

7/07 8/29
1979 Samples

Taxa/Collection Date 6/27 7/31 8/31 9/30a 9/30b Means
COL:Listronotus (A) — — 4t 0.6t

Agabus (L) — — 8 1.1

Deronectes (A) 4 — — 0.6
Dubiraphia (L) 10 16 — 8 4.9

Dubiraphia (A) — — 12 2 8 — — 3.1

Microcylloepus (L) 2 8 1.4

Microcylloepus (A) 4 0.6
Haliplus (L) 2 0.3

DIPrBezzia 5t 0.7t
Bezzia-Probezzia 8 — 12 — 8 1 12 5.9
Palpomyia 2 — 0.3

Chironomidae 611 672 2376 148 1304 29 696 833.7
Hemerodromia 4t 0.6t
Muscidae 24 — — 12 — 4 5.7

Limnophora — — 36t 5. It

Simulium (L) 10 748 276 166 8812 1 1056 1581.3
Simulium (P) — 504 72.0
Chrysops — 1 — — 4 — — 0.7

Dicranota — — 12 1.7
EPH:Baetis — — 4t 0.6t

Caenis 17 4 — 2 4 — 28 7.9
HEM: Ambrysus mormon (A) 11 1.6
MEG:Sialis 6 0.9
ZYG:Argia 9 4 1.9

Ischnura 2 20 — 20 6.0
TRI : Cheumatopsyche 1 120 36 40 244 17 548 143.7

Hydropsyche 2 0.3
Hydroptila 19 268 44 8 24 — 8 53.0
Ithytrichia 8 1.1
Neureclipsis It O.lt
Polycentropus 1 0.1

AMP:Hyalella azteca 12 28 — 50 692 16 332 161.4
ACArAcari — 4 — 2 4 — — 1.4
HIR: Hirudinea 1 0.1

Glossiphoniidae 10 1.4
Glossiphonia

complanata 2 0.3
Helobdella stagnalis 8 — — 1.1

OLI : Oligochaeta 10 16 2 — 4.0
GASrGyraulus — —

P 20 4 — 4 4.0
Helisoma 3 0.4
Physa 6 20 16 68 15.7

PELrPisidium 1

727

4

470 93

4 1.3

Totals 2373 2824 11,204 2810 2928.6

(20,501)

a—Collected at T08S ,R46E,05C(upstream sampling site above Bear Creek)
b—Collected at T07S,R45E,13D (major upstream sampling site).
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Table C59. Density (numbers per square foot) of benthic macroin-
vertebrates collected with a Surber sampler from Cow
Creek near Otter-Fort Howe.

Taxa/Collection Date 7/31/79 8/31/79 Means
COL: Helichus stria tus (A)

Optioservus (L)

Optioservus (A)

Optioservus divergens (A)

Optioservus quadrimaculatus (A)

Agabus (L)

Agabus (A)

DIP : Chironomidae
Simulium (L)

Simulium (P)

Nemotelus
Dicranota

EPHrBaetis
HEMrGerris remigis (A)

ZYG: Argia
PLE: Nemouridae

Nemoura
TRI: Cheumatopsyche

Hesperophylax
Psychoglypha

AMP: Hyalella azteca
ACA:Acari
OLI : Oligochaeta
PEL:Pisidium
NMI: Nematomorpha

Totals

— 1 0.5
162 60 110.0
54 2 28.0
— 12 6.0— 11 5.5

2 — 1.0

6 — 3.0
18 6 12.0
18 8 13.0
— 27 13.5
— 1 0.5
6 — 3.0

50 59 54.5

1 — 0.5
— 1 0.5— 6 3.0

10 7 8.5
— 2 1.0

52 27 39.5

2 — 1.0

2 2 2.0
— 2 1.0
— 1 0.5
— 2 1.0
— 1 0.5

383 238 310.5

(621)
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Table C63. Density (numbers per square foot) of benthic macroinvertebrates
collected wltb a Surber sampler from the West Fork of Armells
Creek near Colstrip and from lower Armells Creek near Forsyth.

West Fork Armells Lower Armells Creek
1978 1979 1979 Samples

Taxa/Collection Date 5/28 7/03 Means 7/03 8/22 11/07 Means
C0L: Agabus (L) 1 — 0.5

Berosus (L) — 1 0.5
DIP : Bezzia-Probezzia-Palpomyla — — — — — 3 1.0

Chironomidae 1 134 67.5 1 28 115 48.0
Scatophagidae — 3t 1.5t
Slmulium 55 4 29.5 — — 3 1.0
Tabanus — — — — 1 — 0.3
Tipulidae It — 0.5t

EPH:Caenis — 2 1.0 — — 113 37.7
Choroterpes — — — — 51 — 17.0

HEM: Ambrysus mormon (A) — — —
p 9 2 3.7

ANIcLibellulidae — 2 1.0
ZYG: Argia — — — — — 1 0.3

Ischnura — 3 1.5 — — 2 0.7
TRI : Cheumatopsyche — — — — 89 3 30.7

Ithytrichia — — — — 9 — 3.0
Polycentropus — — — — — 1 0.3

AMP: Hyalella azteca — 1 0.5
OLIrOligochaeta — — — — — 1 0.3
GAS : Lymnaea — 12 6.0

rhysa — — —
p 113 3 38.7

Totals 58 162 110.0 1 300 247 182.7
(220) (548)
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Table C64. Density (numbers per square foot) of benthic macroin-
vertebrates collected with a Surber sampler from Sweeney
Creek near Rosebud.

Taxa/Collection Date 5/28/78 7/12/78 5/13/79 8/21/79 Means
COL:Dubiraphia (L) — — 8 2 2.5

Microcylloepus (L) — — 1 — 0.3
Microcylloepus (A) — — — 1 0.3

Berosus (L) — — 6 1 1.8

DIP : Ceratopogonidae — 1 — — 0.3

Bezzia-Probezzia — — 9 — 2.3

Chironomidae 1 51 88 124 66.0

Simulium 17 — 5 2 6.0

Tipula — — — 1 0.3

EPH:Caenis 10 9 25 — 11.0
Leptophlebiidae — — 1 —

. 0.3

Choroterpes — — — 15 3.8

HEMiAmbrysus mormon (A) — — — 8 2.0

TRI : Cheumatopsyche — 12 8 91 27.8

Hydropsyche — — — 13 3.3

Ithythrichia — — — 13 3.3

OLI : Oligochaeta — 1 1 — 0.5

GASrPhysa

28

P

74 152

38

309

9.5

Totals 141.3
(563)
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Tablt: C65. Density (numbers per square foot) of benthic macroinvertebrates
collected with a Surber sampler from Reservation Creek near
Forsyth-Hysham.

Taxa/Collection Date 5/28/78 7/12/78 8/22/78 5/13/79 8/22/79 Means
COL:Agabus (L) 1 — 2 — — 0.6

Liodessus (A) — 3 2 — — 1.0

Oreodytes (L) — 12 — — — 2.4

Dubiraphia (L) — 2 — — 8 2.0
DIP : Ceratopogonidae — — 1 — — 0.2

Bezzia-Probezzia-
Palpomyia — — — 44 — 8.8

Palpomyia — 1 — 2 — 0.6
Chironomidae 84 202 82 376 344 217.6

Hemerodromia — — — — 4t 0.8t
Simulium 35 — 28 6 12 16.2
Tabanidae — — 1 — — 0.2
Chrysops — 4t — — 8t 2.4t
Tabanas — — — — 4 0.8

EPH:Baetis 1 — — — — 0.2
Caenis — 1 — 2 4 1.4

Tricorythodes 1 — — — — 0.2
HEMrHesperocorixa (A) — 1 — — — 0.2
MEGrSialis — 3 1 — — 0.8
ANI:Aeshna — — 1 — — 0.2

Libellulidae — 1 — — — 0.2
ZYG : Coenagrionidae 1 — — — — 0.2

Argia — — • — — 8 1.6

Ischnura — — 2 — 148 30.0
TRI : Cheumatopsyche — — 38 16 2180 446.8

Hydroptila — — 12 8 20 8.0
Limnephilus 1 — — — — 0.2

Ptilostomis — — 3 — — 0.6
AMP:Hyalella azteca 1 88 299 22 668 215.6
0ST:0stracoda — 3 — — — 0.6
ACA:Acari — 1 — 4 28 6.6
HIR:Hirudinea — 1 3 — — 0.8
OLI : Oligochaeta — 6 2 6 8 4.4
GAS:Gyraulus — 3 — —

P 0.6
Physa — 22 2 — 1024 209.6

PEL:Pisidium

125 354

3

482

30

516

P 6.6

Totals 4468 1189.0
(5945)
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Table C66. Density (numbers per square foot) of benthic macro inverte-
brates collected with a Surber sampler from Sarpy Creek
near Hysham.

Taxa/Collection Date 7/12/78 8/22/78 5/13/79 8/22/79 Means
COL:Dubiraphia (L) — 1 — 88 22.3

Dubiraphia (A) — — — 8 2.0
Microcylloepus (A) — 1 — — 0.3

DIP : Bezzia-Probezzia 2 — — 2 1.0
Chironomidae 113 361 16 380 217.5
Hemerodromia — 3t — — 0.8t
Simulium (L) 41 29 — 2 18.0
Simulium (P) 17 — — — 4.3

EPH:Baetis — 1 — — 0.3
Caenis 1 — — 14 3.8

Leptophlebiidae — 1 — — 0.3

Choroterpes — 1 — 2 0.8
ANI:Gomphus — — — 2 0.5
ZYG:Ischnura — — — 2 0.5

TRI : Cheumatopsyche 39 35 — 12 21.5

Hydropsyche 3 1 1 — 1.3

Hydroptila 25 16 — — 10.3

AMP:Hyalella azteca — 3 — 2 1.3

ACA:Acari 1 — — — 0.3
OLI : Oligochaeta 2 1 — 4 1.8

GASrPhysa — — — 22 5.5

NMT : Nematomorpha

244

2

456 17 540

0.5

Totals 314.9

(1257)

Table C67. Density (numbers per square foot) of benthic macroinverte-
brates collected with a Surber sampler from the Powder
River near Moorhead and near Mizpah.

Powder River- Powder River-
Moorhead
9/14/79

4

Mizpah
Taxa/Collection Date 8/09/79 Means

COL:Microcylloepus (L) 2.0

DIP : Chironomidae 8 2 5.0

Hemerodromia It — 0.5t

Simulium 292 2 147.0

EPH:Baetis 4 — 2.0

Choroterpes-Leptophlebia 8 — 4.0

PLE : Acroneuria 4 — 2.0

Isoperla 1 — 0.5

TRI : Cheumatopsyche 276 268 272.0

Hydropsyche 60

658

4

276

32.0

Totals 467.0
(934)
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Table D68. Numbers of benthic macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a riffle type of habitat

at the upper Rosebud Cr eek near Kirby station.

Taxa/Collection Date 9/05/78a 10/08/78a 9/15/79a ll/06/79a Means
COL:Dubiraphia (L) 1 — — — 0.3

Microcylloepus (L) 1 — 2 — 0.8

Microcylloepus (A) — 1 4 — 1.3

Optioservus (L) — — 2 8 2.5

Stenelmis (L) — — — — 0.0

Stenelmis (A) — — — — 0.0

DIP:Chironomidae 36 41 50 156 70.8

Empididae — — — — 0.0

Clinocera — — — — 0.0
Hemerodromia — — 14t 4t 4.5t
Simulium 10 1 — 32 10.8

Dicranota — — — 12 3.0

EPHrBaetis 26 31 8 112 44.3
Heptageniidae — — — — 0.0

Heptagenia — — 10 12 5.5

Stenonema — — 4 — 1.0

Leptophlebiidae — — — — 0.0
Choroterpes 2 — — — 0.5

Leptophlebia — — — 24 6.0

Paraleptophi ebia — — 16 — 4.0
Tricorythodes 1 22 46 28 24.3

HEMrAmbrysus mormon (A) — — — — 0.0

MEG:Sialis — — — — 0.0
ANI: Aeshna — — — — 0.0

Ophiogomphus — — 2 — 0.5

ZYG:Zygoptera — — — — 0.0
Argia — — — — 0.0
Ischnura — — — — 0.0

PLE: Isoperla — 4 — 44 12.0
TRI : Brachyc entrus 23 23 8 4 14.5

Hydropsychidae — — — — 0.0

Cheumatopsyche 2 26 144 144 79.0

Hydropsyche 129 220 364 256 242.3
Hydroptila 2 — 12 232 61.5

Oecetis — — — — 0.0

Nectopsyche — — — — 0.0
Anabolia — — — — 0.0
Neureclipsis — — — — 0.0
Polycentropus — — — — 0.0
Ptilostomis — — — — 0.0

OLI : Oligochaeta — — — — 0.0
GAS:Ferrissia — 2 — 4 1.5

Gyraulus — 2 — — 0.5
Helisoma — — — — 0.0
Physa 1 — 2 4 1.8

PEL:Pisidium — — — — 0.0
Sphaerium

234 373 688

— 0.0

Totals 1076 593.2

(2371)
Sampling Location: a—T06S,R39E, 20C.
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Table D69. Numbers of benthic macroinvertebrares collected from duplicate
jumbo multiplate samplers placed into a riffle to pool type of

habitat at th<2 upper Rosebud Creek near Kirby station.

Taxa/Collection Date 9/05/78a 10/08/78a 9/15/79a ll/06/79a Means
COL:Dubiraphia (L) — — 4 8 3.0

Microcylloepus (L) — — — 1 0.3

Microcylloepus (A) — — — — 0.0

Optioservus (L) — — 4 — 1.0

Stenelmis (L) — — — 1 0.3

Stenelmis (A) — — 2 — 0.5

DIP : Chironomidae 25 19 148 296 122.0

Empididae — — — — 0.0

Clinocera — — — 4t l.Ot

Hemerodromia — — — — 0.0

Simulium 1 — — — 0.3

Dicranota — — — — 0.0

EPHrBaetis 2 It 2 8 3.3

Heptageniidae — — — — 0.0

Heptagenia — — 4t 12 4.0

Stenonema — It — — 0.3t

Leptophlebiidae — — — — 0.0

Choroterpes 4 — 18 — 5.5

Leptophlebia — It — 64 16.3

Paralep tophiebia — — — — 0.0

Tricorythodes 1 9 82 52 36.0

HEM:Ambrysus mormon (A) — — — — 0.0

MEG:Sialis — — — — 0.0

ANI: Aeshna — — — — 0.0

Ophiogomphus — — — 8 2.0

ZYG:Zygoptera — — — — 0.0

Argia — 1 — — 0.3

Ischnura — — — 4 1.0

PLEtlsoperla — 1 — 3t l.Ot

TRI: Brachycentrus 131 100 38 32 75.3

Hydropsychidae 11 — — — 2.8

Cheumatopsyche — — 6 8 3.5

Hydropsyche 34 19 46 116 53.8

Hydroptila — — 18 208 56.5

Oecetis — — — 4 1.0

Nectopsyche — — — 8 2.0

Anabolia — — — 8 2.0

Neureclipsis — — — — 0.0

Polycentropus — — 4 — 1.0

Ptilostomis — — — 2 0.5

OLI : Oligochaeta 2 — — 8 2.5

GAS:Ferrisia — — 10 8 4.5

Gyraulus — — — -

—

0.0

Helisoma — — — P P

Physa — — 8 12 5.0

PEL:Pisidium — — — — 0.0

Sphaerium

211 152 394

4

879

1.0

Totals 409.5
(1636)

Sampling Location: a—TO6S,R39E,20C.
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Table D70. Numbers of benthlc macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a pool type of habitat
at the upper Rosebud Creek near Kirby station.

9/15/79a ll/06/79a MeansTaxa/Collection Date 9/05/78a
3

10/08/78a
COL:Dubiraphia (L) 2

Microcylloepus (L) 2 —
Microcylloepus (A) — —
Optioservus (L) — —
Stenelmis (L) — —
Stenelmis (A) — —

DIP: Chironomidae 108 62

Empididae — 8

Clinocera 2t —
Hemerodromia 3t —
Simulium 4 —
Dicranota — —

EPH:Baetis — —
Heptageniidae 3 —
Heptagenia 2 —
Stenonema — —
Leptophlebiidae 3 —
Choroterpes — 4t
Leptophlebia — —
Paraleptophlebia — 6t
Tricorythodes 19 46

HEM:Ambrysus mormon (A) 1 —
MEG:Sialis — —
ANIrAeshna 1 —

Ophiogomphus — —
ZYGrZygoptera 1 —

Argia — —
Ischnura — —

PLErlsoperla — 1

TRI : Brachycentrus 29 145
Hydropsychidae — —
Cheumatopsyche 1 —
Hydropsyche 4 30
Hydroptila — 3

Oecetis — —
Nectopsyche — 1

Anabolia — 1

Neureclipsis It —
Polycentropus — —
Ptilostomis — —

0LI:01igochaeta 1 —
GAS:Ferrisia 11 5

Gyraulus 1 —
Helisoma — —
Physa 1 1

PELrPisidium P —
Sphaerium — —

14

1

5

3

15

3

13

12

Totals 201 315

Sampling Location: a—T06S,R39E, 20C.

92

1 2.3— 0.5— 0.0— 0.0— 0.0— 0.0
33 54.3— 2.0— 0.5t— 0.8t— 1.0
1 0.3
1 0.3
1 1.0
— 2.3
— 0.0— 0.8— 1.3t
7 3.0— 2.3

1 20.3
— 0.3
1 0.5— 0.3— 0.0— 0.3— 0.0— 0.8
1 0.5
9 49.0— 0.0
2 3.8— 8.5
2 1.3
1 0.5— 0.3— 0.3— 0.3t
6 2.3— 0.0
2 1.0
2 5.5— 0.3— 0.0
5 3.3
—

P" 0.0

76 172.1

(684)
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Table D73. Numbers of benthic macroinvertebrates collected from
duplicate jumbo multiplate samplers placed into a riffle
type of habitat at the upper Hanging Woman Creek near
Quietus-Decker station (1).

Taxa/Collection Date
COL: Helichus stria tus (A)

Dubiraphia (L)

Dubiraphia (A)

Microcylloepus (L)

DIP

:

Bezzia-Probezzia
Chironomidae
Hemerodromia
Simulium (L)

Simulium (P)

Tipulidae
EPH:Baetis

Caenis
Choroterpes

HEM:Corixidae (A)

Ambrysus mormon (A)

MEG: Sialis
ZYG:Hetaerina

Hetaerina americana
Argia
Ischnura

TRI

:

Cheumatopsyche
Hydropsyche
Hydroptila
Ithytrichia
Limnephilus
Polycentropus

AMP: Hyalella azteca
OST:Ostracoda
ACA: Acari
GAS

:

Gyraulus
Physa
Columnella

Totals

9/05/78a 9/14/79b

20

It

251

12

1

242
9

2

10

79
10

544

1

196

311

ll/05/79b Means
— 0.7— 0.3— 0.0— 0.0— 0.0

38 21.3— 0.3t
269 174.7— 0.0
— 0.0— 0.0— 0.0— 0.0
— 0.0— 0.7— 0.0
16 8.7— 4.0— 0.0
— 0.3
91 137.3
2 7.0
3 1.0
— 0.7

3 1.0— 0.0
— 0.3— 0.0
1 0.3
5 2.0

68 89.7
0.0

496 450.3
(1351)

(1) Riffle samplers were found crushed on 10/07/78 due to cattle
trampling and were discarded.

Sampling Locations: a—T08S,R43E, 16C; b—T08S,R43E,17D.
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Table D74. Numbers of benthic macroinvertebrares collected from duplicate
jumbo multiplate samplers placed into a riffle to pool type of

habitat at the upper Hanging Woman Creek near Quietus-Decker
station.

Taxa/Collection Date 9/05/78a 10/07/78a 9/14/79b ll/05/79b Means

COL:Helichus striatus (A) — — — — 0.0

Dubiraphia (L) — — 30 — 7.5

Dubiraphia (A) — — — — 0.0

Microcylloepus (L) — — — — 0.0

DIP: Bezzia-Probezzia — — 4 — 1.0
Chironomidae 9 8 146 123 71.5

Hemerodromia — — — 4t l.Ot

Simulium (L) 31 — — 31 15.5

Simulium (P) 26 — — — 6.5

Tipulidae — — 2 — 0.5

EPH:Baetis — — 2 — 0.5

Caenis 1 3 4 — 2.0

Choroterpes — — — — 0.0

HEM:Corixidae (A) 1 — — — 0.3

Ambrysus mormon (A) 4 — — 1 1.3

MEG:Sialis — — 2 — 0.5

ZYGrHetaerina — — 2 15 4.3

Hetaerina americana 2 2 — — 1.0

Argia — — 8 — 2.0

Ischnura — — — — 0.0

TRI : Cheumatopsyche 343 1 2 26 93.0

Hydropsyche 34 — — 1 8.8

Hydroptila — — — 19 4.8

Ithytrichia 1 — — — 0.3

Limnephilus — — — 11 2.8

Polycentropus 2 3 24 — 7.3

AMP:Hyalella azteca 2 3 4 16 6.3

OST:Ostracoda — — 2 — 0.5

ACA:Acari — — — — 0.0

GAS : Gyraulus 1 — — 20 5.3

Physa 95 4 16 194 77.3

Columnella

552 24 248 461

0.0

Totals 321.8

(1285)

Sampling Locations: a—T08S,R43E, 16C; b—T08S,R43E,17D.
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Table D75. Numbers of benthlc macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a pool type of habitat
at the upper Hanging Woman Creek near Quietus-Decker station.

Taxa/Collection Date 9/05/78a 10/07/78a 9/14/79b ll/05/79b Means
COL:Helichus striatus (A) — — — — 0.0

Dubiraphia (L) — 1 26 — 6.8

Dubiraphia (A) — — 2 — 0.5

Microcylloepus (L) — — — 1 0.3
DIP:Bezzia-Probezzia — — — — 0.0

Chironomidae 13 11 46 97 41.8

Hemerodromia — — — — 0.0
Simulium (L) 1 — — 8 2.3

Simulium (P) — — — — 0.0

Tipulidae — — — — 0.0
EPHrBaetis — — — — 0.0

Caenis 10 32 54 4 25.0

Choroterpes — — — 1 0.3

HEMrCorixidae (A) — — — — 0.0
Ambrysus mormon (A) — — — — 0.0

MEG:Sialis — — — — 0.0

ZYGrHetaerina — — — — 0.0
Hetaerina americana — — — — 0.0
Argia 2 — 8 2 3.0

Ischnura 4 6 — 4 3.5

TRI:Cheumatopsyche 104 1 4 — 27.3
Hydropsyche 13 — — 1 3.5

Hydroptila — — — 1 0.3

Ithytrichia 1 — — — 0.3
Limnephilus — — — 1 0.3

Polycentropus 6 10 — 1 4.3

AMP:Hyalella azteca — 9 12 7 7.0
OSTtOstracoda — — — — 0.0
ACArAcari — — — — 0.0

GAS:Gyraulus — — — 3 0.8

Physa 6 — 6 14 6.5

Columnella P P

Totals 160 70 158 145 133.8
(533)

Sampling Locations: a—T08S,R43E, 16C; b—T08S,R43E,17D.
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Table D76. Numbers of benthic macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a riffle type of habitat
at the lower Hanging Woman Creek near Birney station.

Taxa /Collection Date 9/09/78a 10/07/78a 9/14/79b
4

ll/05/79b Means
COL:Curculionidae 1(L) 1.0

Helichus striatus (A) — — — — 0.0
Dubiraphia (L) — — — — 0.0
Dubiraphia (A) — — 4 — 1.0

Microcylloepus (L) — — 8 — 2.0

Microcylloepus (A) — — — — 0.0
DIP : Bezzia-Probezzia — — — — 0.0

Chironomidae 18 64 164 1048 323.5
Hemerodromia — — 64t 32t 24. Ot

Simulium (L) 555 1230 572 1776 1033.3

Simulium (P) — 392 — 98.0

Dicranota — — — — 0.0
EPH:Baetis — — 4 — 1.0

Caenis 1 — — 8 2.3

Paralep tophi eb:La — — — — 0.0

MEG:Sialis — — — — 0.0

ZYG:Hetaerina — 1 4 2 1.8

Coenagrionidae — — — — 0.0

Argia — — — — 0.0
Ischnura — — — — 0.0

TRI : Brachycentrus — — — — 0.0

Helicopsyche — — — — 0.0

Cheumatopsyche 24 139 748 1072 495.8

Hydropsyche 25 36 256 520 209.3

Hydroptila 1 — — 96 24.3

Ithytrichia — — — — 0.0

Oecetis — — — — 0.0

Nyctiophylax — — — — 0.0

Polycentropus — — — — 0.0

OLI : Oligochaeta — — — — 0.0

GAS:Physa

624

8

T870

4 8 5.0

Totals 1832 4562 2222.3
(8888)

Sampling Locations: a—T06S,R43E, 18D; b—T06S,R43E,19D,
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Table D77. Numbers of benthic macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a riffle to pool type of

habitat at the lower Hanging Woman Creek near Birney station.

Taxa /Collection Date 9/09/78a 10/07/78a
COLrCurculionidae (00 —

Helichus striatus (A) — —
Dubiraphia (L) — 3

Dubiraphia (A) — —
Microcylloepus (L) — —
Microcylloepus (A) — —

DIP : Bezzia-Probezzia — —
Chironomidae 12 12

Hemerodroraia — —
Simulium (L) 56 3

Simulium (P) — —
Dicranota — —

EPH:Baetis — —
Caenis — —
Paraleptophleb:La — —

MEG:Sialis — —
ZYG:Hetaerina — 3

Coenagrionidae — —
Argia — —
Ischnura — It

TRI: Brachycentrus — —
Helicopsyche — —
Cheumatopsyche 8 30

Hydropsyche 2 —
Hydroptila — —
Ithytrichia — —
Oecetis — —
Nyctiophylax — —
Polycentropus — —

OLI : Oligochaeta — —
GAStPhysa 42 8

Totals 120 60

9/14/79b

31

2

1

3

57

21

105

2

8

8

13

1

8

1

14

276

ll/05/79b Means
— 0.0
2 0.5
— 8.5
2 0.5
4 1.5
— 0.3
— 0.8

354 108.8
14t 3.5t
66 36.5— 0.0
8 2.0

2 0.5
4 27.3
6 1.5
— 0.5

16 4.8— 0.0
— 2.0
— 0.3t
1 0.3
2 0.5

164 52.5
80 23.8
68 17.0
— 0.3
6 1.5— 0.3
— 2.0— 0.3
62 31.5

861 329.8

(1317)

Sampling Locations: a—T06S,R43E,18D; b—T06S,R43E,19D.
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Table D78. Numbers of benthic macroinvertebrates collected from duplicate
jumbo multiplate samplers placed into a pool type of habitat
at the lower Hanging Woman Creek near Birney station.

Taxa/Collection Date 9/09/78a 10/07/78a 9/14/79b ll/05/79b Means
COL:Curculionidae 1:l) 0.0

Helichus striatus (A) — — — — 0.0
Dubiraphia (L) — — 7 — 1.8

Dubiraphia (A) — — — — 0.0

Microcylloepus (L) — — — — 0.0
Microcylloepus (A) — — — — 0.0

DIP : Bezzia-Probezzia — — — — 0.0

Chironomidae 6 — 56 26 22.0

Hemerodromia — — — — 0.0

Simulium (L) — 1 5 5 2.8

Simulium (P) — — — — 0.0

Dicranota — — — — 0.0

EPH:Baetis — — — — 0.0

Caenis — — 54 13 16.8

Paraleptophlebia — — — — 0.0

MEG:Sialis — — 1 — 0.3

ZYG:Hetaerina — — — — 0.0

Coenagrionidae 2 — — — 0.5

Argia — — 1 — 0.3

Ischnura — 1 1 — 0.5

TRI: Brachycentrus — — — — 0.0

Helicopsyche — — — — 0.0

Cheumatopsyche — 1 — 3 1.0

Hydropsyche — — 1 — 0.3

Hydroptila — — — 1 0.3

Ithytrichia — — — — 0.0

Oecetis — — — — 0.0

Nyctiophylax — — — — 0.0

Polycentropus — — 4 — 1.0

OLI : Oligochaeta — — — — 0.0

GAS:Physa 3

U
3

~6

6

136 48

3.0

Totals 50.6

(201)

Sampling Locations: a—T06S,R43E,18D; b—T06S,R43E,19D.
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Table D80. Numbers of benthic macroinvertebrates collected from
duplicate jumbo multiplate samplers placed into a riffle
type of habitat at the lower Otter Creek near Ashland
station (1).

Taxa/Collection Date 9/04/78a 9/29/79a ll/06/79a Means
COL:Dubiraphia (L) — — — 0.0

Microcylloepus (L) — 16 24 13.3

Microcylloepus (A) — 4 — 1.3

Stenelmis (L) — 12 — 4.0
Stenelmis (A) — 4 — 1.3

DIPrBezzia-Probezzia — — — 0.0

Chironomidae 102 204 3456 1254.0
Hemerodromia 4t 16t 8t 9.3t

Simulium 9 8 1704 573.7

EPH:Caenis 2 4 16 7.3

HEMrAmbrysus mormon (A) 8 — — 2.7

MEG:Sialis — — — 0.0

ANI:Gomphus — — — 0.0

ZYG:Hetaerina — 16 16 10.7

Argia — 4 8 4.0

Ischnura — — 8 2.7

TRI : Cheumatopsyche 134 232 280 215.3

Hydropsyche 3 28 8 13.0

Hydroptila 27 140 80 82.3

Nectopsyche — — — 0.0

Ptilostomis — — — 0.0

Polycentropus — 4 — 1.3

AMPrHyalella azteca — — — 0.0

OLI : Oligochaeta — — — 0.0

GAS:Gyraulus — — — 0.0

Physa — 4 8 4.0

PELrPisidium — — 8 2.7

NMT : Nematomorpha

289 696

16 5.3

Totals 5640 2208.2

(6625)

(1) Riffle samplers could not be located and retrieved on 10/8/78

due to the development of a beaver dam in the riffle section.

Sampling Location: a—T03S,R44E, 12C.
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Table D81. Numbers of benthic macroinvertebrates collected from duplicate
jumbo multlplate samplers placed into a riffle to pool type of

habitat at the lower Otter Creek near Ashland station.

Taxa/Collection Date 9/04/78a 10/08/79a 9/29/79a ll/06/79a Means
COL:Dubiraphia (L) — — 4 — 1.0

Microcylloepus (L) — 1 14 8 5.8
Microcylloepus (A) — — — — 0.0
Stenelmis (L) — — 2 — 0.5

Stenelmis (A) — — — — 0.0
DIP : Bezzia-Probezzia — — 2 — 0.5

Chironomidae 115 13 94 2552 693.5

Hemerodromia — It — 16t 4.3t

Simulium 2 — 2 48 13.0
EPH:Caenis 28 10 8 8 13.5
HEM: Ambrysus mormon (A) — — — — 0.0

MEG:Sialis — — — — 0.0
ANI:Gomphus — — 2 — 0.5
ZYG:Hetaerina — — — 40 10.0

Argia 8 1 2 — 2.8

Ischnura — 3 2 — 1.3
TRI:Cheumatopsyche 4 28 54 48 33.5

Hydropsyche — 5 4 16 6.3

Hydroptila 17 4 10 128 39.8
Nectopsyche — — — — 0.0
Ptilostomis — — — — 0.0

Polycentropus — 3 6 8 4.3

AMP:Hyalella azteca — 1 — — 0.3

OLI : Oligochaeta — — — — 0.0

GASrGyraulus — — — — 0.0
Physa — 3 4 16 5.8

PEL:Pisidium — — — — 0.0
NMT:Nematomorpha

174 73 210

— 0.0

Totals 2888 836.7
(3345)

Sampling Location: a—T03S,R44E, 12C.
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Table D82. Numbers of benthic macroinvertebrares collected from duplicate
jumbo multiplate samplers placed into a pool type of habitat
at the lower Otter Creek near Ashland station.

Taxa/Collection Date 9/04/78a 10/08/78a 9/29/79a ll/06/79a Means
COL:Dubiraphia (L) — 1 3 — 1.0

Microcylloepus (L) — — 1 — 0.3
Microcylloepus (A) — — — — 0.0

Stenelmis (L) — 2 1 — 0.8

Stenelmis (A) — — — — 0.0
DIP: Bezzia-Probezzia — — 1 — 0.3

Chironomidae 14 4 66 101 46.3

Hemerodromia — — — — 0.0

Simulium — — 1 2 0.8

EPH:Caenis 11 13 17 7 12.0

HEM:Ambrysus mormon (A) — — — — 0.0
MEG:Sialis 1 — 1 — 0.5
ANI:Gomphus — — — — 0.0

ZYG:Hetaerina — — — — 0.0

Argia 1 — 5 — 1.5

Ischnura It 3 — 1 1.3

TRI : Cheumatopsyche — 2 1 2 1.3

Hydropsyche — — — — 0.0

Hydroptila — 1 — — 0.3

Nectopsyche 1 — — — 0.3

Ptilostomis — It — — 0.3t
Polycentropus — 2 9 — 2.8

AMP:Hyalella azteca — — — — 0.0

OLI : Oligochaeta — — 4 1 1.3

GAS:Gyraulus 1 — — — 0.3

Physa 2 — 4 1 1.8

PEL:Pisidium — — — — 0.0

NMTrNematomorpha

32 29 114 115

0.0

Totals 73.2

(290)

Sampling Location: a—T03S,R44E, 12C,
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This sheet is intended as a filler for a set of 33 appendix tables ("E"

series) that will be prepared for inclusion into this data report once
the requisite data are at hand. The availability of this data and the
preparation of these tables is anticipated for the near future. These
"E" tables will be similar in sequence, organization, and content to the

"C" series of the appendix which lists the macroinvertebrate-Surber den-
sity numbers by sample, station, and taxa. But in the case of the "E"

tables, a biomass as an air-dried weight in milligrams per square foot
will be presented for each taxa and Surber sample collection rather than

a density value. These extra tables will entail an additional 39 pages

for the report.

Tables E85 to E117

Biomass (milligrams of air-dried weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from various streams
draining the southern Fort Union region in southeastern Montana.



This sheet is intended as a filler for a set of 17 appendix tables ("F"
series) that will be prepared for inclusion into this data report once
the requisite data are at hand. The availability of this data and the
preparation of these tables is anticipated for the near future. These
"F" tables will be similar in sequence, organization, and content to the
"D" series of the appendix which lists by sample, station, and taxa the
macroinvertebrate numbers collected with the duplicate jumbo multiplate
samplers. But in the case of the "F" tables, a biomass as an air-dried
weight in milligrams will be presented for each taxa and duplicate jumbo
multiplate collection rather than the individual count tabulations.

These extra tables will entail an additional 18 pages for the report.

Tables F118 to F134

Biomass (milligrams of air-dried weight) of benthic macroinvertebrates
collected from duplicate jumbo multiplate samplers placed into different
types of stream habitats at the various intensive stations of the coal-
field study area.
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Table E85. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from upper
Rosebud Creek near Kirby during the 1978 sampling season.

Taxa/Collection Date 6/16 6/29 7/18 8/03 8/29 9/05
10.8

10/08 11/05
COLtAgabus (A) —

Dubiraphia (L) 0.2 — 1.0 0.8

Dubiraphia (A) — — 0.7

Microcylloepus (L) — — 1.1 0.2 —
Microcylloepus (A) 0.4

Optioservus (L) 0.7 — — 2.8

Optioservus
divergens (A) 0.8

quadrimaculatus (A) 0.4

Hydrochus (L)

DIP : Bezzia-Probezzia 0.2 0.4

Chironomidae 5.4 1.1 28.6 166. 52.1 20.2 6.6 13.1

Clinocera-Chelif era 1.6

Hemerodromia — — 0.2 2.0 0.6 0.2 — —
Simulium (L) 2.0 1.0 — — 2.0 — 1.0 3.0

Simulium (P) 0.4

Dicranota 1.0

Tipula 136.

EPH:Baetis 12.3 1.3 5.9 3.5 35.5 2.2 1.0 26.2

Heptageniidae 1.2

Leptophlebiidae 1.8
Tricorythodes — — 5.4 2.2 — 0.1 0.5 0.2

MEGrSialis 0.5
ANI : Anisoptera

Ophiogomphus 117.

PLErPerlodidae
Isogenus 2.2 —
Isoperla 5.6

TRI : Brachycentrus 2.2 2.2 68.3 313. 19.1 22.2 94.5 65.2

Cheumatopsyche 3.8 0.8 1.5 31.2 109. 38.0 421. 76.4

Hydropsyche 2.7 0.9 0.3 2.0 165. 204. — 243.

Hydroptila 10.4 — 171. 55.7 6.2 0.5 1.6 9.6

Ochrotrichia 6.4

AMPrHyalella azteca 0.5 0.5

ACA:Acari 0.6 — 30.1 — 1.8 — — 3.1

HIR:Hirudinea 2.2

OLI : Oligochaeta 135. — 13.6 1.6 2.8

GAS:Ferrissia 4.4 4.4

Gyraulus — —
P P

Physa 5.9

PEL:Pisidum ___

7.3

18.0

Totals 184. 346. 840. 400. 298. 533. 453.
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Table E86. Biomass (milligraras dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from upper
Rosebud Creek near Kirby during the 1979 sampling season.

Two-Year
Taxa/Collection Date 4/01 5/20 6/21 7/27 8/17 9/05 Means

COLiAgabus (A) — -- — — — — 0.8
Dubiraphia (L) — — 3.4 — — — 0.4

Dubiraphia (A) — — — — — — < . 1

Microcylloepus (L) — — 1.1 — 0.4 — 0.2
Microcylloepus (A) — — — 0.9 0.5 2.8 0.3

Optioservus (L) — — — 1.1 --7.6 0.9

Optioservus
divergens (A) — — — — — 1.6 0.2

quadrimaculatus (A) — — — — — — <.l

Hydrochus (L) — — 0.6 — — -- <.l

DIP : Bezzia-Probezzia — 0.4 — — — — 0.1

Chironomidae — 15.2 28.8 10.0 29.0 39.5 29.7

Clinocera-Chelifera — — — — 0.9 1.2 0.3

Hemerodromia — — 0.3 — 3.4 1.2 0.6

Simulium (L) — — 5.7 — — — 1.1

Simulium (P) —
.

— — — — — <.l

Dicranota — — — — — — 0.1

Tipula — — — — — — 9.7

EPH: Baetis 0.3 1.6 5.1 0.9 21.0 10.4 9.1

Heptageniidae — — — — — — 0.1

Leptophlebiidae — — — — 3.6 — 0.4

Tricorythodes — — 10.4 5.2 21.1 15.2 4.3

MEG:Sialis — — — — — ~ <-l

ANI:Anisoptera — — 41.6 — — — 3.0

Ophiogomphus — — — — — — 8.4

PLErPerlodidae — — 0.1 -- -- — <.l

Isogenus — — — — — — 0.2

Isoperla — 14.3 — — — — 1.4

TRI: Brachycentrus p
— 74.4 8.0 2.4 5.2 48.3

Cheumatopsyche — 0.4 2.0 54.9 52.1 228. 72.8

Hydropsyche — 104. 139. 161. 242. 206. 105.0

Hydroptila — 2.1 9.8 28.8 13.6 13.8 23.1

Ochrotrichia — — — — — — 0.5

AMP: Hyalella azteca — — — — — — 0.1

ACArAcari — — 0.1 0.1 — 1.2 2.6

HIRrHirudinea — — — — — — 0.2

0LI:01igochaeta — 0.5 — — — — 11.0

GAS: Ferrissia — — — — ~ — 0.6

Gyraulus — —
p

— p
— P

Physa 0.4

PEL:Pisidium — — — — — — 1-3

Totals 0.3 139. 322. 271. 390. 534. 377.2
(4718)
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Table E87. Bioraass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from mid-
dle Rosebud Creek near Colstrip and from lower Rosebud Creek
near Rosebud.

Rosebud-

Date t

Ros(2bud-Colstrip Rosebud
11/07/79

8.8

Overall
Taxa/Collec tion 7/12/78 8/22/78 8/24/79 Means Means

COLrCurculionidae 1:l> 2.2
Hyperodes (L) — 4.4 — 1.5 — 1.1
Dubiraphia (L) 0.2 0.6 — 0.3 — 0.2

Dubiraphia (A) 0.1 0.1 — 0.1 — <.l

Microcylloepus (L) 0.4 3.5 0.3 1.4 0.7 1.2

Microcylloepus (A) 0.7 — — 0.2 — 0.2

Microcylloepus
pusillus (A) — 0.2 — 0.1 — <.l

Stenelmis (L) 0.9 4.0 0.9 1.9 — 1.5

Stenelmis sinuata (A) 1.1 — — 0.4 — 0.3

Stenelmis
vittipennis (A) — 1.4 — 0.5 — 0.4

DIP: Chironomidae 0.7 4.8 0.4 2.0 11.6 4.4

Hemerodromia 0.1 0.1 — 0.1 2.4 0.7

Simulium 2.2 — 0.1 0.8 31.9 8.6
Tipula — 5.4 — 1.8 — 1.4

EPH:Baetis 0.8 1.7 0.6 1.0 — 0.8
Pseudocloeon — — 0.5 0.2 — 0.1
Choroterpes 0.4 0.4 — 0.3 11.0 3.0
Choroterpes-

Leptophlebia — — 46.3 15.4 — 11.6
Paraleptophlebia — 7.2 — 2.4 — 1.8

Ephoron 0.9 — — 0.3 — 0.2
Tricorythodes 0.1 0.2 — 0.1 0.5 0.2

HEM: Ambrysus mormon (A) 7.7 42.3 47.0 32.3 — 24.3
LEP : Parargyrac tis 1.8 0.5

ANI : Ophiogomphus 11.8 — — 3.9 — 3.0

TRI : Brachycentrus — 22.1 8.3 10.1 — 7.6

Culoptila — — — — 0.7 0.2

Cheumatopsyche 0.3 13.3 1.5 5.0 200. 53.8

Hydropsyche 15.5 17.8 3.1 12.1 554. 148.

Hydroptila 3.7 0.9
Ithytrichia — 0.2 — 0.1 — <.l

ACA: Acari — 0.1 — <.l — <.l

HIR:Hirudinea — — 11.3 3.8 — 2.8
OLI : Oligochaeta 0.7 0.9 — 0.5 — 0.4

GAS:Ferrissia P
— —

P
— P

Physa — 5.5 — 1.8 5.9 2.9
PEL:Sphaerium 48.5 — — 16.2 — 12.1

TUR:Turbellaria —

—

5.2 —— 1.7 — 1.3

Totals 93.1 141. 120. 118. 833. 298.

(354.) (1187)
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Table E88. Biomass (milligrams dry weight per square foot) of benthic
macro invertebrates collected with a Surber sampler from In-
dian Creek near Kirby.

COL

DIP

EPH

ANI
PLE
TRI

AMP

ACA
OLI
GAS

PEL

1978 Samples 1979 Samples
Taxa/Collection Date 7/25 8/24 11/05 6/26 7/17 9/28 Means

: Agabus (L) — — " — 1.2 — — 0.2
Dubiraphia (L) — 0.3 1.4 1.1 — — 0.5
Dubiraphia (A) — 0.3 0.7 — — — 0.2
Microcylloepus (L) 0.6 — — 0.2 0.4 0.8 0.3

Microcylloepus (A) — — — — 0.8 1.6 0.4

Microcylloepus pusillus (A) — — — 0.9 — — 0.2

Optioservus (L) 31.4 6.8 10.4 17.4 1.2 47.1 19.1
Optioservus (A) 9.1 — — — — — 1.5

Optioservus divergens (A) — — 1.2 9.6 — 3.9 2.5

quadrimaculatus (A) — — — 3.2 — — 0.5

Heteroceridae (L) 0.6 — — — — — 0.1

Berosus (L) — — — — 3.2 — 0.5

: Bezzia-Probezzia — — 0.2 — — — <.l

Chironomidae 5.3 9.9 19.5 21.0 167. 16.4 39.9

Clinocera-Chelifera — 0.8 0.6 — 0.8 0.6 0.5

Hemerodromia 0.4 0.2 0.1 — 1.7 1.8 0.7

Muscidae — — — — 39.6 — 6.6

Pericoma — — 0.5 — 8.0 — 1.4

Simulium 0.9 — 0.5 0.5 63.9 — 11.0

Euparyphus — — 6.2 — — — 1.0

Tipulidae — — — — — 172. 28.7

Dicranota 14.1 — 3.0 — 25.2 317. 59.9

Tipula 13.7 -- 13.7 13.7 — — 6.9

:Baetidae — — —
p

— —
p

Baetis 6.3 0.1 0.1 — — 1.6 1.4

Caenis 3.9 --35.2 — — — 6.5

Tricorythodes — 1.7 0.6 — — — 0.4

: Ophiogomphus — 75.1 35.4 — — — 18.4

: Isoperla — 0.5 0.5 — — — 0.2

: Brachycentrus 217. 33.2 41.9 10.4 — 109. 68.6

Cheumatopsyche 14.9 0.8 — 0.8 1442 528. 331.

Hydropsyche 39.3 24.1 166. 18.2 167. 2554 495.

Potamyia 0.2 — — — — — <.l

Hydroptila 4.8 2.1 35.6 14.8 20.4 19.2 16.2

Ochrotrichia 1.6 — — — — — 0.3

Oecetis — 4.4 — — — — 0.7

Onocosmoecus — — — 24.7 — — 4.1

: Gammarus — — — — — 31.2 5.2

Hyalella azteca 12.1 0.4 -- 0.6 — 1.3 2.4

:Acari 0.1 2.2 8.1 0.8 11.6 8.6 5.2

:01igochaeta 516. 0.3 58.4 234. — 185. 166.

: Lymnaea 5.4 — — — — — 0.9

Gyraulus p p 16.5 p p p 2.8

Physa — — —
P

— — P

Columnella — —
p

— — — P

:Pisidium 5.4 — —
p

— — 0.9

Totals 9o; 163. 456. 373 1953 3999 1309

(7847)
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Table E89. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Davis
Creek near Busby.

Taxa/Collection Date 6/26/78 7/25/78 8/24/79

10.8

1.0

8.1

8.8

COL:Agabus (L) 1.4 2.9

Agabus (A) — —
Deronectes-Oerodytes (A) 2.6 —
Deronectes liodessus (A) — 2.6

Hydroporus-Hygrotus (L) — 0.2
Dubiraphia (L) 0.9 1.8
Dubiraphia (A) 4.4 0.9

Dubiraphia vittata (A) — —
Gyrinis-Gyretes (L) — 0.2

Limnichidae (L) 0.2 —
DIP : Bezzia-Probezzia — 0.7

Chironomidae 2.6 44.8
Clinocera-Chelif era — 1.9

Simulium 0.9 7.7

Stratiomyidae — 2.6

Odontomyia 2.6 —
Chrysops — 4.7

Tabanus — —
Tipula 33.9 —

EPHrBaetis 1.3 1.3

Caenis 0.6 2.7

HEM:Heteroptera (L) 0.1 —
Heteroptera (A) 0.1 —
Hesperocorixa laevigata (A) — 10.5

MEG:Sialis 2.0 33.2
ZYG: Coenagrionidae — —

Ischnura — 3.0

TRI : Cheumatopsyche 9.3 0.7

Hydroptila 0.4 —
Hesperophylax — 4.5

Limnephilus — 4.4

Ptilostomis — —
AMP:Hyalella azteca 7.0 9.6

OSTrOstracoda 0.3 —
ACArAcari 0.3 —
HIR: Glossiphonia 19.0 —
OLI : Oligochaeta 6.3 14.7

GAS:Gyraulus P P
Physa 1.3 30.4

Totals 97.5 186.

5.3

1.0

2.1

1.8
3.5

104.

97.9

7.8
19.1
1.6

0.3

8.4

5.3

287.

Means
1.4

3.6
0.9
0.9

0.1
1.2
1.8

2.7

0.1
0.1
0.2

18.7
0.6
2.9

0.9
0.9

1.6

1.8
11

1

1

<

<

3

3

2

8

1

1

5

12.3
1.2
1.0

38.0
0.1
34.1

1.5
2.6

11.9
0.6
0.2
6.3

9.8

P
12.3

190.

(571.)
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Table E90. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Muddy
Creek near Busby-Lame Deer.

Taxa/Collection Date 6/26/78 7/25/78 5/20/79 8/24/79 Means
COL:Dubiraphia (L) — — 18.6 6.1 6.2

Dubiraphia (A) — 0.4 0.4 — 0.2
Microcylloepus i(L) — — — 2.1 0.5

Optioservus (L) — — 0.8 — 0.2

DIP: Bezzia-Probezzia 0.2 — — — <.l

Chironomidae 34.9 13.3 4.7 10.3 15.8

Simulium 0.4 9.3 — 1.4 2.8

Dicranota — 10.4 — — 2.6

EPH:Baetis — 11.8 — 4.1 4.0

Caenis 21.9 0.9 6.6 — 7.4

Choroterpes — — — 1.0 0.3

HEM: Ambrysus mormon (A) — — 6.1 92.1 24.6

TRI : Brachycentrus — 6.5 — — 1.6

Cheuma top syche 3.9 236. 27.9 94.2 90.5

Hydropsyche — 5.7 2.8 2.0 2.6

Hydroptila (L) — 3.1 9.0 1.7 3.5

Hydroptila (P) 1.7 — — — 0.4

Oecetis — —
P 7.6 1.9

Onocosmoecus — — 16.5 — 4.1

AMP:Hyalella azteca 3.0 — 4.0 136. 35.8

ACA:Acari — — 1.8 0.2 0.5

HIR:Glossiphonia complanata — — 44.9 — 11.2

Helobdella — — 18.7 19.8 9.6

Helobdella stagnalis — — 45.4 — 11.4

OLI : Oligochaeta 4.1 — 4.1 22.0 7.6

Lymnaea — — P
— P

Gyraulus —
P P P P

Helisoma — —
P

— P

Physa 27.7 — P 55.3 20.8

PEL:Pisidium — — 83.2 25.6 27.2

NEM:Nematoda — — —

—

0.6

4827

0.2

Totals 97.8 297. 296. 294.

(1173)
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Table E91. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Lame
Deer Creek near Lame Deer.

Taxa/Collection Date 7/12/78 8/16/78 8/07/79 11/06/79 Means
COL:Dubiraphia (L) — 0.2 — 0.8 0.3

Dubiraphia vittata (A) — — 8.6 — 2.2

Microcylloepus (L) — — 0.4 — 0.1
Optioservus (L) 10.4 1.0 10.6 1.9 6.0
Optioservus (A) 6.0 — — — 1.5

Optioservus divergens (A) — — 0.8 — 0.2

Haliplus (L) — — 0.8 — 0.2

DIP : Chironomidae 14.9 2.8 10.2 123. 37.7

Clinocera-Chelif era — 0.3 — — 0.1

Hydrellia 3.2 0.2 — — 0.9
Simulium 1.0 0.1 0.1 29.6 7.7

Dicranota 10.8 — — — 2.7

EPHrBaetis 2.1 — — 5.2 1.8
Caenis — — 0.6 — 0.2
Ameletus — — — 3.4 0.9

HEM:Gerris (A) — 29.1 — — 7.3

ZYG:Ischnura — — 34.4 68.8 25.8
TRI : Brachycentrus 76.6 21.8 — — 24.6

Cheumatopsyche 139. 1.3 62.3 2447 662.

Hydropsyche 1.9 2.4 1.9 110. 29.1
Hydroptila — — 32.6 5.8 9.6

Oecetis — — 35.2 — 8.8
Glyphopsyche — 2.8 — — 0.7
Hesperophylax 118. — — — 29.5

AMP : Gammarus 28.8 — 111. — 35.0
Hyallela azteca 20.8 0.5 146. 45.6 53.2

ACA:Acari 0.6 0.3 0.6 — 0.4
HIR:Erpobdellidae — — 66.7 — 16.7

Glossiphonia — — 209. — 52.3
Helobdella stagnalis — — 13.8 — 3.5

OLI: Oligochaeta — 0.4 — — 0.1
GAS:Helisoma — — 38.2 — 9.6

Physa 47.3 29.6 P
— 19.2

PEL:Pisidium 4.9 4.9 4.9 —

—

3.7

Totals 486. 97.7 789. 2841 1054

(4214)
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Table E92. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from the

Tongue River near Sheridan-Decker.

Taxa/Collection Date 7/07/78 8/26/78 6/26/79 8/30/79 Means
COL:Dubiraphia (A) — — 0.4 — 0.1

Microcylloepus (L) 0.3 0.3 1.0 48.1 12.4
Microcylloepus (A) — — 0.8 — 0.2

Microcylloepus pusillus (A) — — — 6.8 1.7

Stenelmis (L) 1.9 0.6 0.6 2.5 1.4

Stenelmis sinuata (A) — — — 9.2 2.3

Stenelmis vittipennis (A) — — 2.3 — 0.6

Zaitzevia parvula (A) — — 1.1 — 0.3

DIP : Bezzia-Probezzia — — 0.7 — 0.2

Bezzia-Probezzia-Palpomyia 1.1 — — — 0.3

Chironomidae 2.8 4.7 22.2 20.2 12.5

Hermerodromia — — 0.2 — <.l

Simulium (L) 4.3 15.6 5.7 14.8 10.1

Simulium (P) — 4.7 — — 1.2

EPHrBaetis 59.1 4.1 3.8 50.2 29.3

Pseudocloeon 3.1 — 0.3 3.2 1.7

Ephemera 1.1 — — — 0.3

Ephemerella 3.5 — 64.2 — 16.9

Heptageniidae — — — 1.2 0.3

Rithrogena — 0.3 — — 0.1

Stenonema — 0.5 — — 0.1

Leptophlebiidae — 0.9 — — 0.2

Choroterpes-Leptophlebia — — — 2.4 0.6

Ephoron — 1.8 — — 0.5

Tricorythodes 2.4 4.4 1.2 0.8 2.2

LEP:Paragyractis — — 0.8 16.0 4.2

Ophiogomphus — — — 26.4 6.6

PLE:Isoperla — — 8.1 — 2.0

TRI : Brachycentrus — — 220. 14.8 58.7

Helicopsyche — — — 54.2 13.6

Cheumatopsyche 87.6 4.2 24.9 129. 61.4

Hydropsyche 1.6 34.3 703. 111. 212.

Hydroptila — 2.2 P 8.9 2.8

Ochrotrichia — 0.5 — 8.0 2.1

Nectopsyche — 2.1 — — 0.5

Oecetis 5.3 — 2.7 117. 31.3

OLI : Oligochaeta 3.0 — 0.1 — 0.8

GASrGyraulus P
— — — P

PELrPisidium 6.2 — — — 1.6

Sphaerium — — — P P

TUR:Turbellaria ~ 84.8 21.2

Totals 183, 81.2 1064 730. 514.

(2058)
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Table E93. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Ash
and Youngs Creeks near Sheridan-Decker.

Ash Creek Youngs Creek
1978
6/10

1979
Means

1979
Taxa/Collection Date 7/26 8/30 7/13 8/30 Means

COL:Dubiraphia (L) — 3.1 — 1.0 0.4 — 0.2

Dubiraphia (A) 0.7 0.4

Microcylloepus (L) — 0.7 — 0.2 0.6 — 0.3
Microcylloepus (A) — 0.9 — 0.3 — — —
Microcylloepus

pusillus (A) — 0.2 — 0.1
Optioservus (L) — — 1.1 0.4 0.8 — 0.4

DIP : Bezzia-Probezzia — 3.0 — 1.0 — — —
Chironomidae 0.8 99.8 27.8 42.8 2.3 31.9 17.1
Clinocera-Chelif era — 9.5 — 3.2 0.8 — 0.4

Hemerodromia 3.2 1.6

Muscidae — 23.4 1.8 8.4 — — —
Simulium 0.3 33.7 8.8 14.3 0.3 3.4 1.9

Dicranota — 40.8 40.8 27.2 — — —
Tipula 182. — — 60.7 — — —

EPH:Baetis 0.9 41.6 16.3 19.6 2.3 — 1.2
Pseudocloeon 0.3 3.2 — 1.2 — — —
Leptophlebiidae — —

P P
— — —

Tricorythodes 0.5 0.3

ANI : Ophiogomphus 66.9 — — 22.3 — 103. 51.5

PLE:Perlodidae — — 0.3 0.1 — — —
TRI: Brachycentrus — 17.5 — 5.8 4.4 13.1 8.8

Cheumatopsyche 1.2 167. 54.9 74.4 15.7 57.5 36.6
Hydropsyche 33.3 313. 349. 232. 231. 361. 296.

Hydroptila — 8.4 2.1 3.5 6.7 2.2 4.5

Ochrotrichia — — 3.3 1.1 0.8 — 0.4

Oecetis —
P

—
P — — —

Onocosmoecus — 49.4 — 16.5 16.4 — 8.2

ACA:Acari — 1.2 — 0.4 — — —
OLI : Oligochaeta 0.4 — — 0.1 0.8 — 0.4

GAS:Lymnaea —
P

— P
Gyraulus P P
Physa — 144. 28.8 57.6 P 13.0 6.5

PELrPisidium P

590.

P

Totals 286. 960. 535. 594. 284. 437.

(1781) (874.)
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Table E94. Biornass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from the
Tongue River near Pyramid Butte-Birney during the 1978 sam-
pling season (the first page of two pages)

.

Taxa/Collection Date 6/28 7/19 8/03 8/24 9/05 10/08 11/04
COL: Dubiraphia (L) 0.4 0.4 0.2 0.4

Dubiraphia (A) 1.0 — — 0.6 32.8 0.6 —
Dubiraphia vittata (A)

Microcylloepus (L) 5.9 — 0.4 6.5 159. 29.5 0.6

Microcylloepus (A) 0.6 — 1.5 0.1 328. 113. 4.6

Microcylloepus pusillus (A)

Stenelmis (L) — — 1.6 0.6 99.1 8.5 1.6

Stenelmis (A) — 3.9 3.9 0.9 23.2 — 1.9

Stenelmis sinuata (A)

Stenelmis vittipennis (A)

Heteroceridae (L)

DIP : Brachycera 0.2

Ceratopogonidae — 0.2 1.1

Bezzia-Probezzia — — 1.3 — — 0.9 —
Bezzia-Probezzia-Palpomyia 0.2

Chironomidae 7.3 4.5 25.5 15.2 15.1 3.0 7.2

Hemerodromia 1.2 0.3

Simulium 23.3 6.8 0.1 0.1 8.8 14.5 31.0

Dicranota
EPH:Baetidae 15.7 — —

Baetis 3.7 12.5 4.8 2.8 119. 6.9 3.9

Pseudocloeon
Ephemera
Ephemerella 1.2 0.6 12.0 50.0

Heptageniidae 1.6 — 0.8

Heptagenia 1.2 —
Stenonema 1.1 — — 5.3

Leptophlebiidae
Choroterpes — 0.6 10.4 13.5

Leptophebia 5.9 — —
Choro terpes-Lep tophleb ia 50.2 1.1 —
Siphlonurus
Tricorythodes 5.0 3.2 9.3 11.3 7.7 9.7 2.0

HEMrHomoptera (L)

Ambrysus mormon (A) — — P 1.8

LEP : Paragyrac tis 1.3

ANI : Gomphus
Ophiogomphus — — — 27.6

PLE: Acroneuria 8.2

Perlodidae 4.0 13.5 5.9

Isoperla 0.1
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28 7/19 8/03 8/24 9/05 10/08 11/04

— 2.3 5.2 4.7 10.0 2.3 5.4
9.4 12.8 81.4 36.8 162.

Table E94. Continued (the second page of two pages).

Taxa/Collectlon Date
TRI: Hellcopsyche

Cheumatopsyche
Hydropsyche
Hydroptllidae (L)

Hydroptilidae (P)

Hydroptlla 0.5 0.9 21.6 3.2 4.8
Ochrotrlchla — — — — 10.4
Glossosomatidae — — — 0.4
Leptoceridae (L) — — — 5.6

Leptoceridae (P) — — — 1.9
Nectopsyche 9.6 — 2.4 204. 28.0 8.6 25.2

Oecetls — — — 24.6 — 13.0 48.4
0ST:0stracoda — — 0.5
ACA:Acari — — — — — — 0.3
0LI:01igochaeta — — — — — — —
GAS: Gastropoda

Ferrissia — — — —
Physa
Columnella — — — —

PELrPelecypoda — — — —
Pisldium — — <

—

— — — —
TUR:Turbellaria — — — — 60.8 26.0 26.3

Totals 58.0 35.0 78.1 347. 1082 306. 388.
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Table E95. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from the
Tongue River near Pyramid Butte-Birney during the 1979 sam-
pling season (the first page of two pages).

Taxa/Collection Date 3/31 5/19 6/21 8/01 8/18 9/05
COL: Dubiraphia (L) — — 0.8 0.8 1.5 1.8

Dubiraphia (A)

Dubiraphia vittata (A) — — — — 2.4
Microcylloepus (L) 4.1 1.2 2.3 54.7 132. 83.8
Microcylloepus (A) — 2.6

Microcylloepus
pusillus (A) 3.6 — 4.6 49.2 82.8 83.1

Stenelmis (L) — — — 18.4 12.6 15.9
Stenelmis (A) — -- — 22.2
Stenelmis sinuata (A) — 9.9 3.6

Stenelmis vittipennis (A) — — — — 7.6 12.5

Heteroceridae (L) — — — 1-3
DIP : Brachycera

Ceratopogonidae — — — — — —
Bezzia-Probezzia — 0.5 21.2 — — —
Bezzia-Probezzia-

Palpomyia 1.0

Chironomidae 92.6 14.7 43.6 41.7 15.5 6.8

Hemerodromia — — — 2.1 —
Simulium 14.8 1.4 5.9 12.3 9.6 0.2

Dicranota — — — 3.8

EPHrBaetidae
Baetis 15.6 2.6 30.2 24.4 13.6 3.8

Pseudocloeon — — — 3.2

Ephemera — — 2.8

Ephemerella 55.6 59.6 11.4 3.7

Heptageniidae 0.4 — — — — —
Heptagenia — — 2.4 —
Stenonema — 1.6 — — — —
Leptophlebiidae — — 3.6 — —
Choroterpes — 0.1 — 1.7 — 11.6

Leptophlebia — — — — — —
Choropterpes-Leptophlebia — — — 34.2 5.1

Siphlonurus — — 3.4

Tricorythodes 3.2 0.1 45.9 11.5 0.3 0.3

HEM:Homoptera (L) — — — 0.2

Ambrysus mormon (A) — — — 10.0 25.9 48.0

LEP : Parargyractis — — — 15.8 2.6

ANI : Gomphus — — — — 8.4

Ophiogomphus
PLE: Acroneuria — — — 16.4

Perlodidae 9.1 — —
Isoperla — 54.5 — — —

Two-Year
Means

0.4
2.7

0.2

36.9
34.6

17.2

12.2
4.3
1.0
1.5

0.1
<.l
0.1

1.8

0.1
22.5
0.3
9.9
0.3
1.2

18.8
0.2
0.2

14.9
0.2

0.3

0.6
0.3
2.9

0.5
7.0
0.3

8.4
<.l
6.6

1.5
0.6
2.1

1.9

2.5
4.2
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Table E95. Continued (the second page of two pages).

Two Year
Taxa/Collection Date 3/31 5/19 6/21 8/01 8/18 9/05 Means
TRI:Helicopsyche — — 4.7 — 32.0 66.6 7.9

Cheumatopsych e — 0.6 1.7 7.5 6.0 3.0 3.7

Hydropsyche 2.0 13.1 3.4 157. 72.4 62.9 47.2
Hydroptilidae (L) 132. P 10.2
Hydroptilidae (P) — — 69.2 5.3

Hydroptila — 6.1 10.9 72.5 166. 3.0 22.3

Ochrotrichia — — 10.4 3.5 58.9 1.7 6.5

Glossosomatidae <.l

Leptoceridae (L) 0.4

Leptoceridae (P) 0.1

Nectopsyche 103. 12.7 — 111. 553. 15.2 82.5

Oecetis 1.5 — 16.8 17.6 44.0 23.8 14.6

OST:Ostracoda <.l

ACA:Acari — — 0.6 0.6 0.6 — 0.2

OLI : Oligochaeta — — 3.6 — 2.4 — 0.5

GASrGastrapoda P P
Ferrissia P

— —
P

Physa 11.7 P 50.6 253. 443. 9.2 59.0
Columnella P P

PEL: Pelecypoda — — P P
Pisidium 13.4 — — 1.0

TUR:Turbellaria 0.9 — 5.3 — 9.9 34.0 12.6

Totals 319. 181. 359. 964. 1840 487. 495.

(6444)
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Table E96. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Squirrel Creek near Decker.

1978
Samp

6/10
iles

8/26
1979 Samples

Taxa/Collection Date 4/01 5/20 6/21 7/26 8/17 9/05 11/06 Means
COLrHelichus (A) 9.3 1.0

Helichus
striatus(A) 4.7 0.5

Dubiraphia (L) — 2.0 24.3 0.8 19.6 7.9 1.1 4.6 2.7 7.0

Dubiraphia
vittata(A) — 2.7 2.7 0.6

Microcylloepus (L) — 1.5 0.7 — 0.7 — 1.5 1.5 — 0.7

Microcylloepus (A) 0.9 — 1.7 — 0.3

Stenelmis
vittipennis (A) — A.

6

0.5

Optioservus (L) — 4.4 9.6 0.7 3.5 30.0 10.0 17.1 2.0 8.6

Optioservus
divergens(A) 0.5 8.3 — 3.1 — — 4.2 4.2 — 2.3

quadrimaculatus (A) — 2.1 4.2 — 8.4 — 2.1 2.1 — 2.1

DIP: Bezzia-Probezzia — 4.4 — 0.4 — 0.9 — 3.5 — 1.0

Bezzia-Probezzia-
Palpomyia — — 0.9 — 2.6 — 1.8 — — 0.6

Palpomyia — — 1.1 — 3.5 0.5

Culicoides 0.2 <.l

Chironomidae 3.0 143. 22.0 5.2 206. 60.9 128. 217. 16.5 89.1

Hemerodromia — 3.2 1.7 — — 17.6 4.0 8.0 — 3.8

Limnophora — — 6.7 0.7

Simulium 0.5 9.1 2.0 — — 2.0 — 22.0 6.1 4.6

Dicranota — — 1.9 — — 1.9 — — 3.8 0.8

Tipula — — 133. — 532. 73.9

EPHrBaetidae 0.4 <.l

Baetis 0.2 0.8 0.4 0.2

Caenis 0.3 <.l

Leptophiebiidae 3.6 0.4

HEM:Ambrysus mormon (A) — 16.8 — — 491. 982. 166.

LEP:Parargyractis 3.3 16.5 — 2.2

ANI : Gomphidae P P

TRI : Brachycentrus 34.9 13.1 — 8.7 — 6.3

Cheumatopsyche 0.6 394. 436. 64.8 47.1 368. 371. 1926 636. 472.

Hydropsyche 0.7 422. 202. 939. 456. 939. 1478 1852 1108 822.

Hydroptila — 26.0 — 1.4 1.9 3.6 2.0 12.5 — 5.3

Ochrotrichia 1.2 — 2.4 — — 0.4

AMP:Hyalella azteca — 8.2 0.9

OSTtOstracoda P
— P

ACAtAcari 0.1 20.6 0.5 — 0.5 1.6 0.5 0.5 1.8 2.9

OLI : Oligochaeta 8.2 — — 0.7 — — 1.8 — -

—

1.2

GAS:Gyraulus P P
— — P

Physa P 66.4 P P
—

P P P
— 7.4

NEM:Nematoda ~

~

~~ —— " 1.2 0.8 0.2

Totals 19.0 1140 850. 1016 1811 2439 2012 4099 1781 1686

(15,167)
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Table E97. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Deer
Creek near Decker and from Canyon Creek near Decker-Birney

.

Deer Creek Canyon Creek
1971 1979

11/05 Means
1979

Taxa/Collection Date 6/10 8/15 6/26 7/27 8/30 Means
COL:Agabus (L) 1.4 — — 0.5

Agabus (A) 10.8 — — 3.6

Dubiraphia (L) 2.2 2.7

Microcylloepus (L) — — — — 0.8 0.8 0.2 0.6
Microcylloepus (A) — — 0.8 — 0.3

Haliplus (L) 6.8 2.3

Berosus (L) 1.8 0.6
DIP: Bezzia-Probezzia — — 3.6 1.2 0.4 1.3 0.9 0.9

Bezzia-Probezzia-
Palpomyia — 1.2 — 0.4

Palpomyia — — 1.2 0.4
Chironomidae 0.2 2.9 12.0 5.0 1.6 1.1 7.6 3.4

Muscidae 6.7 2.2

Simulium (L) 0.6 0.3 — 0.3 52.7 35.1 0.8 29.5
Simulium (P) — 76.6 11.2 — 29.3

Stratiomyidae —
P — —

P
Euparyphus — — — — 6.1 67.4 48.0 40.5
Stratiomys — 2.6 5.3 2.6

Tabanus — — 50.0 16.7

Tipulidae — — 49.8 16.6
Ormosia — — 100. 33.3

EPHtBaetidae 0.1 0.4 0.2
Baetis — 1.6 — — 0.5
Caenis 0.3 — — 0.1 — — 0.6 0.2
Leptophlebiidae — — 1.8 — 0.6
Tricorythodes — 0.5 — — 0.2

HEMrHeteroptera (L) — 0.1 — <.l
Trichocorixa (A) — 3.2 — 1.1 —

ANI:Aeshna — 8.5 — 2.8 —
Ophiogomphus 55.2 18.4

ZYG: Coenagrionidae 0.8 — — 0.3 — — 21.1 7.0
Argia — 9.4 — 3.1 — — 48.5 16.2
Ischnura — 5.1 — 1.7 —

TRI: Cheumatopsyche — 1.0 — 0.3 54.8 20.8 8.0 27.9
Hydropsyche — — — — 0.3 2.8 0.3 1.1
Ithytrichia — — 0.3 — 0.1
Limnephilus 84.6 — 52.8 45.8

AMP:Hyalella azteca 0.9 6.1 — 2.3 0.3 1.5 24.0 8.6
OST:Ostracoda 2.6 1.3 1.3

ACA:Acari — 0.3 — 0.1 0.6 0.3 — 0.3
HIR:Hirudinea — 9.6 — — 3.2
OLItOligochaeta 0.4 3.5 4.2 2.7 — — 0.8 0.3
GAS : Lymnaea 75.9 —

P 25.3

Gyraulus 4.2 — — 1.4
Physa 19.0 42.8 P 20.6 31.6 20.2 4.7 18.8

TUR:Turbellaria 1.4 11.0 4.1

Totals 199. 87.0 279. 188.

(565.)

238. 170. 251. 219.

(659.)
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Table E98. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Prairie Dog and Bull Creeks near Pyramid Butte-Birney

.

Prairie Dog Creek Bull Creek
Taxa/Collection Date

COL: Agabus (A)

Dubiraphia (L)

Dubiraphia (A)

Microcylloepus (L)

Optioservus (L)

DIP

:

Bezzia-Probezzia
Hemerodromia
Chironomidae
Simulium

EPHrBaetis
Caenis
Leptophlebia
Tricorythodes 1.6 0.8

HEM: Gerris remigis (A) 43.4 — 21.7

LEP

:

Parargyrac tis

ZYG: Argia
TRI: Brachycentrus

Cheumatopsyche
Hydropsyche
Hydroptila

AMP: Hyalella azteca
ACArAcari
GAS

:

Gyraulus
Physa

Totals

7/12/79 8/30/79 Means 7/12/79 8/30/79 Means
13.9 — 7.0 — — —
— — — 3.0 — 1.5— — — 0.8 — 0.4
0.4 — 0.2 — — —
— 1.4 0.7 —

.
— —

— — — — 0.4 0.2
0.7 — 0.4 1.2 0.3 0.8

9.8 1.4 5.6 2.2 26.8 14.5
1.7 0.6 1.2 10.4 0.3 5.4
2.0 2.2 2.1 33.3 12.5 22.9

0.6 0.6 0.6 — — —
— 1.4 0.7 — — —

— — — — 5.0 2.5— 45.6 22.8 — 8.1 4.1
— — — 2.4 7.2 4.8

19.2 7.1 13.2 45.6 80.4 63.0

25.6 34.2 29.9 97.3 246. 172.

8.2 20.4 14.3 — — —
15.6 14.5 15.1 — — —
— — — 0.8 0.4 0.6
— — — — 17.0 8.5

74.8 246. 160. — 11.8 5.9

216. 375. 296.

(591.)

197. 418. 308.

(615.)
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Table E99. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from Cook
Creek near Birney-Birney Village.

Taxa/Collection Date 6/11/78 8/24/78 9/05/79 Means
COL:Agabus (L) 2.6 3.5 — 2.0

Helichus striatus (A) — — 9.3 3.1
Dubiraphia (L) — — 0.4 0.1

Dubiraphia vittata (A) — — 3.2 1.1

Microcylloepus (L) — — 0.4 0.1
Haliplus (L) — — 1.6 0.5

Ochthebius (L) — — 0.8 0.3

DIP : Bezzia-Probezzia — 2.6 — 0.9
Palpomyia — 1.8 — 0.6
Chironomidae 22.1 149. 26.0 65.7

Muscidae — 20.2 — 6.7
Pericoma — 3.3 — 1.1

Simulium 40.2 57.5 0.4 32.7
Nemotelus — — 5.3 1.8
Tipula 9.9 79.0 — 29.6

EPH:Baetis — 6.8 — 2.3

Caenis — — 0.6 0.2

HEM:Sigara comani (A) — — 18.8 6.3
ZYGrArgia — 16.2 — 5.4
TRI : Cheumatopsyche — 147. 256. 134.

Hydropsyche — — 3.4 1.1
Hydroptila — 7.6 — 2.5

AMP:Hyalella azteca — 9.6 43.2 17.6

ACA:Acari — 0.6 0.3 0.3
HIR:Glossiphonia compl.anata — — 75.8 25.3
OLItOligochaeta 2.9 20.8 1.0 8.2
GAS:Gyraulus — — 17.0 5.7

Physa — — 163. 54.3
PEL:Pisidium — — 12.4 4.1
NMT: Nematomorpha 18.6 — — 6.2

Totals 96.3 526. 639. 420.

(1261)
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Table E100. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Logging Creek near Ashland.

Taxa/Collection Date
COLr Listronotus (L)

Dubiraphia (L)

Dubiraphia (A)

DIP : Ceratopogonidae
Bezzia-Probezzia-Palpomyia
Chironomidae
Psychodidae
Simulium
Tabanus
Pseudolimnophilia
Tipula

EPH:Baetis
Caenis

HEM:Heteroptera (L)

MEG

;

Dysmicohermes
Sialidae
Sialis

ANI: Aeshna
ZYG: Ischnura
TRI

:

Cheumatopsyche
Hydropsyche
Hydroptila
Ptilostomis

AMP: Hyalella azteca
OST:Ostracoda
ACA:Acari
HIR:Hirudinea

Glossiphonia
OLI : Oligochaeta
GAS: Gastropoda

Lymnaea
Gyraulus
Physa
Columnella

PEL-. Pisidium
NEM:Nematoda

Totals

6/27/78 8/16/78 9/06/79 Means
4.4 — — 1.5
0.1 66.3 17.4 27.9
3.8 1.1 3.1 2.7

0.7 — — 0.2
— — 8.8 2.9

1.8 6.8 9.4 6.0— — 0.8 0.3
2.1 6.4 3.2 3.9— 24.8 12.4 12.4

12.4 — — 4.1

8.9 79.0 241. 110.

2.3 — — 0.8
1.8 9.2 2.8 4.6

0.1 — — <.l

3.6 — — 1.2
— 37.8 — 12.6
3.2 — — 1.1
— 8.4 4.2 4.2
— 3.6 — 1.2

4.5 2.4 112. 39.6
— — 3.4 1.1

2.1 2.8 — 1.6
— 7.6 — 2.5
— — 1.0 0.3
— — 1.0 0.3

0.1 0.5 1.0 0.5

11.3 — — 3.8
— 75.8 — 25.3

0.8 — — 0.3
— —

P P— — P P— — p P—
P 80.4 26.8

— — P P— 114. 57.0 57.0

0.1 — 0.2 0.1

64.1 447 559. 357.

(1070)



-147-

Table E101. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Beaver Creek near Brandenberg (near Ashland).

Taxa/Collection Date 7/13/78 9/03/78 10/09/78 7/12/79 8/24/79 Means
COLrDubiraphia (L) — — 3.1 0.4 1.5 1.0

Microcylloepus
pusillus (A) — 0.9 — — — 0.2

Haliplus (L) — — — — 37.7 7.5
Haliplus (A) — — — 2.4 9.6 2.4

DIP : Bezzia-Probezzia — 0.9 0.9 — — 0.4

Bezzia-Probezzia-
Palpomyia — — — 0.9 — 0.2

Chironomidae 9.5 26.5 14.4 23.8 29.3 20.7

Clinocera-Chelif iara 0.2 — — — — <.l
Hemerodromia 0.5 1.4 — — — 0.4
Muscidae — — — 3.4 — 0.7
Simulium 7.2 4.0 1.3 5.6 6.7 5.0

EPH:Caenis — 1.6 42.8 — 23.0 13.5
Tricorythodes 0.3 — — — — 0.1

HEM:Ambrysus mormon (A) — 3.6 0.6 — — 0.8
ANI : Leucorrhinia — — — — 33.8 6.8
ZYG: Coenagrionidae — — — — 14.8 2.8

Ischnura — 36.1 6.0 — — 8.4
TRI : Cheumatopsyche 178. 1714 1331 183. — 681.

Hydropsyche 5.1 — 6.8 — — 2.4
Hydroptila 1.8 — — 2.4 3.6 1.6

AMP:Hyalella azteca — 39.2 29.8 175. 65.1 61.8
ACA:Acari — 2.5 — 1.0 — 0.7
HIR:Erpobdellidae 0.1 — — 3.6 — 0.7

Dina anoculata — — — — 11.8 2.4
Erpobdella — — — 22.8 — 4.6
Batracobdella — — — 31.2 — 6.2
Glossiphonia

complanata — 8.4 — 614. 614. 247.

Helobdella stagnalis — — 503. 83.8 137. 145.
Placobdella 19.0 — 38.0 — — 11.4
Percymoorensis

marmoratis — — 2.6 5.2 — 1.6
OLI: Oligochaeta — — — 3.9 — 0.8
GASrGyraulus — — —

P
—

P
Physa ~*— 66.2 *""**" 66.2 33.1 33.1

Totals 222. 1905 1980 1229 1020 1271

(6356)
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Table E102. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
upper Hanging Woman Creek near Quietus-Decker during the
1978 sampling season.

Taxa-Collection Date 6/16 6/28 7/18 8/15 8/28 9/05 10/07 11/04
COL: Dubiraphia (L)

Dubiraphia (A)

Dubiraphia vittata (A)

Microcylloepus (L)

Microcylloepus (A)

Microcylloepus
pusillus (A)

Stenelmis (L)

Hyperodes (L)

DIP: Bezzia-Probezzia
Palpomyia
Chironomidae
Empididae
Hemerodromia
Limnophora
Simulium (L)

Simulium (P)

Tabanus
EPH:Baetis

Caenis
Ephemerellidae
Choroterpes-

Lep tophiebia
HEM: Sig_ara trillineata (A)

Ambry sus mormon (A)

MEG:Sialis
0D0:0donata
ZYG: Hetaerina

Hetaerina americana
Coenagrionidae
Ischnura

TRI : Brachycentr idae
Cheumatopsyche
Hydropsyche
Hydroptila
Ithytrichia
Limnephilus
Polycentropus

AMP: Hyalella azteca
0LI:01igochaeta
GAS: Gastropoda

Gyraulus
Physa

TUR:Turbellaria
NMT : Nematomorpha

Totals

0.4
0.4 —

0.1 0.2

0.4
6.6

0.3
5.2 5.5

— — 0.7 0.2 —
0.4

0.4 0.2

1.2 9.7 14.7 4.0 12.3

1.1

9.2 2.7

0.3
0.9

1.7

224. 1.4 — 0.7 51.6 14.1 27.4 131.

155.
76.4

0.3

— 38.2

0.5 4.5

6.1

0.7

2.5

9.7

9.3

3.0

—

— — 0.2

1.7 — 24.9 104. 264. 2.6 171. 566.

5.9 16.2 0.5 28.0
0.4

22.3

— 1.9 — 1.8 1.0

— 0.8 4.2
0.5 1.5

2.5 0.6 — — 6.8 2.5 14.6 1.7

1.3 „ 11.1 11.1 41.8 169. 60.6

0.5— 18.6

4972386. 43.2 128. 377. 152. 434. 829.
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Table E103. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Upper Hanging Woman Creek near Quietus-Decker during the
1979 sampling season.

Taxa/Collection Date
COL: Dubiraphia (L)

Dubiraphia (A)

Dubiraphia vittata (A)

Microcylloepus (L)

Microcylloepus (A)

Microcylloepus
pusillus (A)

Stenelmis (L)

Hyperodes (L)

D IP

:

Bezzia-Probezzia
Palpomyia
Chironomidae
Empididae
Hemerodromia
Limnophora
Simulium (L)

Simulium (P)

Tabanus
EPHrBaetis

Caenis
Ephemerellidae
Choroterpes-Lep tophiebia

HEM: Sigara trillineata (A)

Ambrysus mormon (A)

MEGi Sialis
ODO:Odonata
ZYG:Hetaerina

Hetaerina americana
Coenagrionidae
Ischnura

TRItBrachycentridae
Cheumatopsyche
Hydropsyche
Hydroptila
Ithytrichia
Limnephilus
Polycentropus

AMPz Hyalella azteca
0LI:01igochaeta
GAS: Gastropoda

Gyraulus
Physa

TUR:Turbellaria
NMT : Nematomorpha

Totals

Two-Year
5/19 6/21

0.5
7/27

1.3
8/17 9/04

1.6

9/14
0.5

Means
— 0.3— — 1.4 — 0.7

0.4
0.2
<.l

0.1 — 0.2 — 0.2 0.2 0.1
1.1 0.2 0.9

0.5

<.l
8.8

0.2
0.6
0.1
<.l

7.6 1.9 6.9 14.2 3.9 1.0 6.4

0.3 <.l
0.1

6.7 — — 0.6
5.3 0.1 1.8 272. 1.1 0.3 52.2

11.1
8.2

<.l— 0.6 0.6 0.5— — 0.4

1.2

<.l
0.1— — 2.4 0.2

6.2 37.2 12.4

45.6

6.2

6.9

4.9

0.2
0.7

3.8

4.7
7.0 7.0

1.0
1.0
0.2

<.l
671. 51.1 5.3 223. 23.1 18.3 152.

113. 2.7 3.7 43.8 6.8 0.9 17.4
1.1 — 0.4 0.1
— 0.3 0.3 1.9 2.2 0.3 0.7
4.4 0.3— — 0.5 0.4— — 0.7 2.1 1.6 1.4 0.6
— 0.4 — 0.8 — 0.8

P

2.2

P— P — — 47.2 P 3.4

8.8 6.9 53.0 312. 201.

0.5

62.6
0.1
1.3

804. 72.6 74.9 639. 454. 246. 335.

(4689)
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Table E107. Biomass (milligrams dry weight per square foot
of benthic macroinvertebrates collected with a

Surber sampler from Bear Creek near Otter.

Taxa/Collection Date 7/12/79 8/23/79 9/30/79 Means
COL:Agabus (L) 1.4 — 2.4 1.3

Rhantus (L) — 1.2 — 0.4

Haliplus (A) — 1.2 — 0.4
Hydrophilidae (L) 1.0 — — 0.3

Enochrus (L) 0.6 — — 0.2

Helophorus (A) 1.0 — — 0.3

Laccobius (L) — 0.5 — 0.2

Laccobius (A) 2.4 — — 0.8

DIP : Bezzia-Probezzia — — 0.4 0.1

Chironomidae 24.1 4.0 29.2 19.1

Hererodromia — — 0.3 0.1

Muscidae 13.6 — 15.5 9.7

Limnophora — 40.4 — 13.5

Simulium (L) 1.9 17.5 64.7 28.0

Simulium (P) — — 21.5 7.2

Euparyphus — 2.4 — 0.8

Stratiomys — 2.6 — 0.9

Tabanus — 16.7 — 5.6

ZYG: Coenagrionidae — — 7.0 2.3

TRI: Cheumatopsyche 2.2 0.9 26.2 9.8

Hydroptila 19.0 — 0.9 6,6

Ithytrichia — — 0.3 0.1

AMP:Hyallela azteca 2.0 1.5 40.6 14.7

OSTrOstracoda 1.0 — — 0.3

OLI : Oligochaeta 1.0 — 2.2 1.1

GAS : Lymnaea 69.4 P
— 23.1

Gyraulus 6.8 — — 2.3

Physa 20.5 4.7 97.4 40.9

Totals 168. 93.6 309. 190.

(571.)
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Table E108. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
upper Otter Creek near Otter-Fort Howe.

1978

ate

Samples
7/07 8/29

1979 Samples
Taxa/Collection D; 6/27 7/31 8/31 9 /30a 9730b Means

COLtListronotus (A) — — 17.6 2.5
Agabus (L) — — 12.0 1.7
Deronectes (A) 16.0 — — 2.3

Dubiraphia (L) 2.8 3.8 — 0.8 1.1
Dubiraphia (A) — — 4.4 0.6 1.4 — — 0.9
Microcylloepus (L) 0.2 0.1 <.l

Microcylloepus (A) 0.9 0.1
Haliplus (L) 0.8 0.1

DIP:Bezzia 0.6 0.1
Bezzia-Probezzia 1.0 — 4.0 — 0.8 0.1 0.7 0.9

Palpomyia 0.4 — 0.1

Chironomidae 68.4 49.7 204. 8.4 69.1 1.5 23.0 60.6
Hemerodromia 0.7 0.1
Muscidae — 13.6 — — 8.4 — 6.0 4.0
Limnophora — — 67.7 9.7

Simulium (L) 1.0 279. 101. 47.0 2864 0.3 134. 489.

Simulium (P) — 301. 43.0
Chrysops — 5.6 — — 22.4 — — 4.0
Dicranota — — 11.2 1.6

EPH:Baetis — — 1.0 0.1

Caenis 3.3 1.5 — 0.8 1.5 — 14.0 3.0
HEM: Ambry sus mormon (A) 3.6 0.5

MEG:Sialis 1.5 0.2

ZYG:Argia — — — — — 21.3 9.5 4.4
Ischnura 11.0 110. — 110. 33.0

TRI: Cheumatopsyche 0.3 32.8 30.8 44.0 381. 19.2 625. 162.

Hydropsyche 2.2 0.3
Hydroptila 5.8 82.0 28.0 3.0 9.0 — 2.8 18.7
Ithytrichia 1.0 0.1

Neureclipsis 3.3 0.5
Polycentropus 0.5 0.1

AMP:Hyalella azteca 7.9 18.4 — 21.6 242. 5.1 76.7 53.1
ACA:Acari — 0.8 — 0.4 0.8 — — 0.3
HIR:Hirudinea 11.3 1.6

Glossiphoniidae 13.0 1.9

Glossiphonia
corapla:nata — — — — — — 25.3 3.6

Helobdella stag:nalis 12.8 — — 1.8
OLI : Oligochaeta 7.8 12.4 1.6 — 3.1
GAScGyraulus — — P 69.8 14.0 — 14.0 14.0

Helisoma 21.9 3.1
Physa 26.6 88.8 44.0 174. 47.6

PEL:Pisidium 7.2 28.8 28.8 9.3

Totals 142. 784. 511. 257. 3858 93.5 1246 984.

(6892)

a—Upstream sampling site above Bear Creek,
b—Major upstream sampling site.
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Table E109. Bioraass (milligrams dry weight per square foot)
of benthic macroinvertebrates collected with a

Surber sampler from Cow Creek near Otter-Fort
Howe.

Taxa/Collection Date 7/31/79 8/31/79 Means
C0L:Helichus striatus (A) — 4.7 2.4

Optioservus (L) 24.3 15.4 19.9

Optioservus (A) 25.9 1.3 13.6

Optioservus divergens (A) — 7.7 3.9

Optioservus quadrimaculatus (A) 7.0 3.5

Agabus (L)

Agabus (A)

DTP : Chironomidae

1.2

87.4

1.6 0.5

0.6
43.7

1.1

Simulium (L) 5.1 2.3 3.7

Simulium (P) — 11.6 5.8

Nemotelus — 2.6 1.3

Dicranota 5.7 — 2.9

EPH:Baetis 6.5 7.7 7.1

HEM:Gerris remigis (A) 16.2 — 8.1

ZYG:Argia — 3.7 1.9

PLE : Nemouridae — 4.8 2.4

Nemoura 8.0 5.6 6.8

TRI: Cheumatopsyche
Hesperophylax
Psychoglypha

AMPrHyalella azteca

25.1
2.8

1.0

2.0

52.2

1.0

1.0
38.7
1.4

1.0

ACA:Acari — 0.3 0.2

OLI : Oligochaeta — 0.4 0.2

PEL:Pisidium — 6.2 3.1

NMI : Nematomorpha 65.9 33.0

Totals 211. 203. 207.

(414.)
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Table E113. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from the

West Fork of Armells Creek near Colstrip and from lower
Armells Creek near Forsyth.

West Fork Armells Lower Armells Creek
1978 1979 1979 Samples

Taxa/Collection Date 5/28 7/03 Means 7/03 8/22 11/07 Means

COLr Agabus (L) 0.6 — 0.3
Berosus (L) — 1.0 0.5

DIP : Bezzia-Probezzia-Palpomyia — — — — — 0.7 0.2

Chironomidae 0.1 11.8 6.0 0.1 3.3 13.6 5.7

Scatophagidae — 1.9 1.0 —
Simulium 26.6 1.9 14.3 — — 0.9 0.3

Tabanus — — — — 15.6 — 5.2

Tipulidae 33.9 — 17.0
EPHrCaenis — 0.6 0.3 — — 24.9 8.3

Choroterpes — — — — 17.7 — 5.9

HEM: Ambrysus mormon (A) — — —
p 112. 25.0 45.7

ANIrLibellulidae 8.1 4.1

ZYG: Argia — — — — — 4.0 1.3

Ischnura — 11.7 5.9 — — 6.0 2.0

TRI : Cheumatopsyche — — — — 17.2 0.6 5.9

Ithytrichia — — — — 1.4 — 0.5

Polycentropus — — — — — 0.5 0.2

AMP: Hyalella azteca — 0.5 0.3

0LI:01igochaeta — — — — — 0.4 0.1

GAS : Lymnaea — 57.0 28.5

Physa — — —
p 316. 8.4 108.

Totals 61.2 94.5 78.2 0.1 483. 85.0 189.
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Table E114. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Sweeney Creek near Rosebud.

Taxa/Collection Date 5/28/78 7/12/78 5/13/79 8/21/79 Means
COLrDubiraphia (L) — — 1.5 0.4 0.5

Microcylloepus (D — — 0.2 — <.l
Microcylloepus (A) — — — 0.2 <.l

Berosus (L) — — 6.2 1.0 1.8
DIP : Ceratopogonidae — 0.2 — — <.l

Bezzia-Probezzia — — 2.0 — 0.5

Chironomidae 0.3 4.3 7.4 10.2 5.6

Simulium 6.8 — 2.0 0.8 2.4

Tipula — — — 3.5 0.9

EPH:Caenis 2.8 1.6 5.8 — 2.6

Leptophlebiidae — — 0.9 — 0.2

Choroterpes — — — 7.8 2.0

HEM: Ambrysus mormon (A) — — — 87.3 21.8

TRI: Cheumatopsyche — 3.8 7.6 62.0 18.4

Hydropsyche — — — 6.5 1.6

Ithytrichia — — — 2.1 0.5

OLI : Oligochaeta — 0.4 0.4 — 0.2

GAS:Physa

9.9

P
— 247. 61.8

Totals 10.3 34.0 429. 121.

(483.)
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Table E115. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Reservation Creek near Forsyth-Hysham.

Taxa/Collection Date 5/28/78 7/12/78 8/22/78 5/13/79 8/22/78 Means
COL:Agabus (L) 1.2 — 2.5 — — 0.7

Deronectes
liodessus (A) — 3.6 2.4 — — 1.2

Oreodytes (L) — 2.1 — — — 0.4

Dubiraphia (L) — 0.4 — — 1.5 0.4
DIP : Ceratopogonidae — — 0.2 — — <.l

Bezzia-Probezzia-
Palpomyia — — — 8.2 — 1.6

Palpomyia — 0.2 — 0.4 — 0.1

Chironomidae 19.9 17.3 7.0 41.7 17.2 20.6

Hemerodromia — — — — 0.7 0.1

Simulium 19.6 — 15.7 3.4 6.7 9.1

Tabanidae — — 12.5 — — 2.5

Chrysops — 18.7 — — 30.0 9.7

Tabanas — — — — 5.6 1.1

EPH:Baetis 0.3 — — — — 0.1
Caenis — 1.5 — 0.6 1.2 0.7

Tricorythodes 0.3 — — — — 0.1

HEM:Hesperocorixa (A) — 0.6 — — — 0.1

MEGtSialis — 7.5 2.5 — — 2.0

ANI: Aeshna — — 8.5 — — 1.7

Libellulidae — 8.5 — — — 1.7

ZYG : Coenagrionidae 3.5 — — — — 0.7

Argia — — — — 7.2 1.4

Ischnura — — 6.8 — 173. 36.0
TRI : Cheumatopsyche — — 37.4 14.6 700. 150.

Hydroptila — — 4.5 5.0 9.2 3.7

Limnephilus 8.7 — — — — 1.7

Ptilostomis — — 27.7 — — 5.5
AMP:Hyalella azteca 0.2 24.4 36.4 8.2 249. 63.6
OST:Ostracoda — 1.5 — — — 0.3

ACArAcari — 0.2 — 0.7 4.7 1.1

HIR:Hirudinea — 19.9 59.6 — — 15.9
OLI : Oligochaeta — 2.4 1.1 3.4 5.6 2.5

GAS:Gyraulus — 12.5 — —
P 2.5

Physa — 32.1 2.9 — 1495 306.

PEL:Pisidium — —— 12.9 129. P 28.4

Totals 53.7 153. 241. 215. 2707 673.

(3370)
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Table E116. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from
Sarpy Creek near Hysham.

Taxa/Collection Date 7/12/78 8/22/78 5/13/79 8/22/79 Means
COLtDubiraphia (L) — 0.1 — 11.7 3.0

Dubiraphia (A) — — — 3.0 0.8

Microcylloepus (A) — 0.2 — — <.l
DIP:Bezzia-Probezzia 0.1 — — 0.2 0.1

Chironomidae 9.0 11.2 0.6 39.9 15.2

Hemerodromia — 0.2 — — <.l

Simulium (L) 11.4 3.2 — 0.4 3.8

Simulium (P) 7.3 — — — 1.8

EPHrBaetis — 0.3 — — 0.1

Caenis 0.3 — — 4.3 1.2
Lep tophiebiidae — 0.3 — — 0.1

Choroterpes — 0.5 — 1.0 0.4

ANI:Gomphus — — — 4.2 1.1
ZYGrlschnura — — — 6.0 1.5

TRI: Cheumatopsyche 14.5 10.6 — 12.4 9.4

Hydropsyche 1.2 0.5 0.3 — 0.5

Hydroptila 1.9 1.3 — — 0.8

AMP:Hyalella azteca — 1.3 — 0.9 0.6

ACArAcari 0.2 — — — <.l

0LI:01igochaeta 0.2 0.1 — 0.6 0.2

GAS : Physa — — — 139. 34.8

NMT : Nematomorpha —- 4.7

0.9

"—""" 1.2

Totals 46.1 34.5 224. 76.6

(306.)

Table E117. Biomass (milligrams dry weight per square foot) of benthic
macroinvertebrates collected with a Surber sampler from the

Powder River near Moorhead and near Mizpah.

Powder River- Powder River-
Moorhead Mizpah

Taxa/Collection Date 9/14/79
0.7
0.7

8/09/79

0.2

Means
COL: Microcylloepus (L)

DIP : Chironomidae
0.4
0.5

Hemerodromia 0.2 — 0.1

Simulium 46.7 0.3 23.5

EPH:Baetis 1.0 — 0.5

Choroterpes-Leptophlebia
PLE:Acroneuria

4.8
11.2

~— 2.4

5.6

Isoperla
TRI: Cheumatopsyche

Hydropsyche

0.8
57.1
32.0

39.7
6.8

0.4
48.4
19.4

Totals 155. 47.0 101.

(202.)
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Tible F118. Bioraass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle type of habitat at the upper Rosebud
Creek near Kirby station.

Taxa/Collection Date 9/05/78 10/08/78 9/15/79 11/06/79 Means
COL:Dubiraphia (L) 0.2 — — — <.l

Microcylloepus (L) 0.2 — 0.4 — 0.2

Microcylloepus (A) — 0.2 0.8 — 0.3
Optioservus (L) — — 0.7 2.6 0.8

Stenelmis (L) — — — — 0.0

Stenelmis (A) — — — — 0.0
DIP : Chironomidae 13.2 2.1 19.5 8.9 10.9

Empididae — — — — 0.0
Clinocera — — — — 0.0

Hemerodromia — — 1.1 0.3 0.4

Simulium 10.7 0.3 — 3.1 3.5

Dicranota — — — 1.0 0.3

EPH:Baetis 9.1 5.4 1.2 11.9 6.9

Heptageniidae — — — — 0.0

Heptagenia — — 3.2 3.8 1.8

Stenonema — — 2.1 — 0.5
Leptophlebiidae — — — — 0.0
Choroterpes 1.0 — — — 0.3

Leptophlebia — — — 6.1 1.5

Paraleptophlebia — — 34.3 — 8.6

Tricorythodes 0.6 1.3 10.0 2.2 3.5

HEM: Ambrysus mormon (A) — — — — 0.0

MEGrSialis — — — — 0.0
ANIrAeshna — — — — 0.0

Ophiogomphus — — 39.6 — 9.9

ZYG:Zygoptera — — — — 0.0
Argia — — — — 0.0
Ischnura — — — — 0.0

PLE: Isoperla — 0.7 — 33.7 8.6

TRI : Brachycentrus 68.1 66.7 20.8 11.6 41.8
Hydropsychidae — — — — 0.0
Cheumatopsyche 1.4 33.5 72.4 107. 53.6

Hydropsyche 188. 315. 270. 253. 257.

Hydroptila 0.6 — 3.7 71.0 18.8

Oecetis — — — — 0.0
Nectopsyche — — — — 0.0
Anabolia — — — — 0.0
Neureclipsis — — — — 0.0
Polycentropus — — — — 0.0

Ptilostomis — — — — 0.0
OLI : Oligochaeta — — — — 0.0

GAS:Ferrissia — 16.2 — 32.4 12.2

Gyraulus — 8.4 — — 2.1

Helisoma — — — — 0.0

Physa 9.5 — 35.0 22.1 16.7

PEL:Pisidium — — — — 0.0
Sphaerium *~ —— _—

.

~~" 0.0

Totals 303. 450. 515. 571. 460.

(1839)
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Table F119. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle to pool type of habitat at the upper
Rosebud Creek near Kirby station.

Taxa/Collection Date 9/05/78 10/08/78 9/15/79 11/06/79 Means
COL: Dubiraphia (L)

Microcylloepus (L)

Microcylloepus (A)

Optioservus (L)

Stenelmis (L)

Stenelmis (A)

DIP : Chironomidae
Empididae
Clinocera
Hemerodromia
Simulium
Dicranota

EPHrBaetis
Heptageniidae
Heptagenia
Stenonema
Leptophlebiidae
Choroterpes
Leptophlebia
Paraleptophlebia
Tricorythodes

HEM: Ambrysus mormon (A)

MEG: Sialis
ANI

:

Aeshna
Ophiogomphus

ZYGrZygoptera
Argia
Ischnura

PLE: Isoperla
TRI: Brachycentrus

Hydropsychidae
Cheumatopsyche
Hydropsyche
Hydroptila
Oecetis
Nectopsyche
Anabolia
Neureclipsis
Polycentropus
Ptilostomis

OLI : Oligochaeta
GAS : Eerrisia

Gyraulus
Helisoma
Physa

PELrPisidium

14.8

0.3

0.5

2.1

0.3

253.

5.6

31.9

9.0

Sphaerium

2.0

0.3

0.5

0.7

2.9

10.4

0.8

216.

9.9

0.2

1.1

2.3

9.8

0.2

1.2

1.6

8.2

66.1

1.2

19.2
0.6

Totals 318. 244.

0.4

24.8

17.4

154.

1.5 0.4
0.2 <.l— 0.0— 0.3
0.6 0.2
— 0.6

25.2 13.0— 0.0
0.7 0.2
— 0.0— 0.1— 0.0
2.1 0.8— 0.0
3.6 1.2
— 0.1
— 0.0— 0.9

41.6 10.6
— 0.0

35.2 11.7
— 0.0
— 0.0
— 0.0

346. 86.5
— 0.0
— 2.6

12.0 3.0
0.2 0.3

51.2 147.
— 1.4

1.6 0.7

207. 67.0

80.1 20.2

7.9 2.0

16.8 4.2

494. 124.
— 0.0
— 0.1

15.6 3.9

3.1 3.0

44.0 17.2
— 0.0

P P
50.4 17.0
— 0.0

41.8 10.5

1482 551.

(2198)
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Table F120. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a pool type of habitat at the upper Rosebud

9/15/79

Creek near Kirby station.

Taxa/Collection Date 9/05/78
0.6

10/08/78
COL:Dubiraphia (L) 0.4

Microcylloepus (L) 0.4 —
Microcylloepus (A) — —
Optioservus (L) — —
Stenelmis (L) — —
Stenelmis (A) — —

DIP : Chironomidae 10.3 4.3

Empididae — 1.1

Clinocera 0.3 —
Hemerodroraia 0.5 —
Simulium 1.1 —
Dicranota — —

EPH:Baetis — —
Heptageniidae 0.9 —
Heptagenia 0.6 —
Stenonema — —
Leptophlebiidae 12.3 —
Choroterpes — 2.1

Leptophlebia — —
Paraleptophlebia — 17.0
Tricorythodes 13.3 5.0

HEM: Ambrysus mormon (A) 12.5 —
MEG:Sialis — —
ANI: Aeshna 13.6 —

Ophiogomphus — —
ZYG:Zygoptera 4.1 —

Argia — —
Ischnura — —

PLE: Isoperala — 0.1
TRI : Brachycentrus 78.0 371.

Hydropsychidae — —
Cheumatopsyche 1.3 —
Hydropsyche 4.1 31.0
Hydroptila — 1.1

Oecetis — —
Nectopsyche — 2.1
Anabolia — 61.8
Neureclipsis 3.3 —
Polycentropus — —
Ptilostomis — —

OLI : Oligochaeta 0.4 —
GAS:Ferrisia 36.9 15.5

Gyraulus 4.2 —
Helisoma — —
Physa 9.6 9.6

PEL:Pisidium P
—

Sphaerium — —

0.6

4.5

15.1

2.1

2.5

8.5
2.4

2.5

Totals 208. 522.

0.9

24.7

16.0

2.0

0.7

0.4

18.1

57.4

158.

11/06/79 Means
0.2 0.5
— 0.1
— 0.0— 0.0
— 0.0— 0.0
4.0 5.8
— 0.3
— 0.1— 0.1
— 0.3

1.0 0.3
0.3 0.1
0.8 0.4
— 3.9— 0.0— 3.1
— 1.1

7.2 2.4— 6.4

0.1 5.2
-- 3.1

2.5 1.3
— 3.4
— 0.0
— 1.0
— 0.0
-T. 0.2

0.1 <.l
23.3 124.
— 0.0

2.7 5.0
— 8.8

0.7 0.5

2.0 1.0— 0.5— 15.5
— 0.8
2.8 0.9
— 0.0
0.8 0.4

8.1 19.7— 1.1
— 0.0

47.8 31.1
— P
—— 0.0

104. 248.

(992.)
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Table F123. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle type of habitat at the upper Hanging
Woman Creek near Quietus-Decker station.

Taxa/Collection Date 9/05/78a 9/14/79b
10.0

ll/05/79b Means
COL:Helichus striatus (A) 3.3

Dubiraphia (L) 0.2 — — 0.1

Dubiraphia (A) — — — 0.0
Microcylloepus (L) — — — 0.0

DIP : Bezzia-Probezzia — — — 0.0

Chironomidae 1.2 0.4 2.3 1.3

Hemerodromia 0.2 — — 0.1
Simulium (L) 112. 0.4 149. 87.1
Simulium (P) — — — 0.0
Tipulidae — — — 0.0

EPH:Baetis — — — 0.0
Caenis — — — 0.0
Choroterpes — — — 0.0

HEMtCorixidae (A) — — — 0.0
Ambrysus mormort (A) — 6.1 — 2.0

MEG:Sialis — — — 0.0
ZYG:Hetaerina — 57.0 156. 71.0

Hetaerina americana 30.0 — — 10.1
Argia — — — 0.0
Ischnura 9.3 — — 3.1

TRI : Cheumatopsyche 98.3 58.9 59.2 72.1
Hydropsyche 8.6 9.9 1.9 6.8
Hydroptila — — 1.1 0.4

Ithytrichia 0.3 P — 0.1
Limnephilus — — 13.3 4.4

Polycentropus — — — 0.0
AMP:Hyalella aztecsL 0.4 —

—

0.1
OST:Ostracoda 0.0
ACA:Acari — — 0.2 0.1
GAS:Gyraulus — 0.5 20.9 7.1

Physa 17.9 1084 378. 493.
Columnella —

_

— —"• 0.0

Totals 278. 1228 782. 462.

(2288)

Sampling Locations: a—T08S ,R43E, 16C; b—T08S,R43E,17D.
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Table F124. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle to pool type of habitat at the upper
Hanging Woman Creek near Quietus-Decker station.

Taxa/Collection Date 9/05/78a 10/07/78a 9/14/79b ll/05/79b Means
COL:Helichus stria tus (A) 0.0

Dubiraphia (L) — — 5.7 — 1.4

Dubiraphia (A) — — — — 0.0

Microcylloepus (L) — — — — 0.0
DIP:Bezzia-Probezzia — — 0.9 — 0.2

Chironomidae 1.2 3.5 18.3 15.1 9.5

Hemerodromia — — — 0.7 0.2

Simulium (L) 8.8 — — 8.8 4.4

Simulium (P) 5.2 — — — 1.3

Tipulidae — — 24.9 — 6.2

EPH:Baetis — — 0.5 — 0.1
Caenis 0.3 0.9 1.2 — 0.6

Choroterpes — — — — 0.0

HEMrCorixidae (A) 1.8 — — — 0.5

Ambrysus mormon (A) 5.4 — — 12.5 4.5

MEGrSialis — — 5.0 — 1.3

ZYGrHetaerina — — 4.8 36.0 10.2

Hetaerina americana 4.8 4.8 — — 2.4

Argia — — 1.4 — 0.4

Ischnura — — — — 0.0

TRI : Cheumatopsyche 191. 0.6 1.1 14.4 51.8

Hydropsyche 26.1 — — 0.8 6.7

Hydroptila — — — 7.0 1.8

Ithytrichia 0.2 — — — <.l

Limnephilus — — — 48.7 12.2

Polycentropus 1.1 1.6 41.4 — 11.0

AMP:Hyalella azteca 0.7 1.0 1.3 5.2 2.1

OST:Ostracoda — — 1.0 — 0.3

ACArAcari — — — — 0.0

GAScGyraulus 2.3 — — 46.7 12.3

Physa 390. 49.7 58.8 348. 212.

Columnella — -

-

166.

—— 0.0

Totals 639. 62.1 544. 353.

(1411)

Sampling Locations: a—T08S,R43E, 16C; b—T08S,R43E,17D
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Table F125. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a pool type of habitat at the upper Hanging
Woman Creek near Quietus-Decker station.

Taxa/Collection Date 9/05/78a
COL: Helichus stria tus (A)

Dubiraphia (L)

Dubiraphia (A)

Microcylloepus (L)

:
Bezzia-ProbezziaDIP

Chironomidae
Hemerodromia

(L)

(P)

Simulium
Simulium
Tipulidae

EPH:Baetis
Caenis
Choroterpes

HEM: Corixidae (A)

Ambrysus mormon (A)

MEG:Sialis
ZYG: Hetaerina

Hetaerina americana
Argia
Ischnura

TRI: Cheumatopsyche
Hydropsyche
Hydroptila
Ithytrichia
Limnephilus
Polycentropus

AMP: Hyalella azteca
OST:Ostracoda
ACA:Acari
GAS

:

Gyraulus
Physa
Columnella

Totals

1.1

0.3

4.6

8.1
5.8

77.5
9.1

0.2

0.9

35.5

143,

10/07/78a 9/14/79b ll/05/79b Means— — — 0.0
0.2 5.0 — 1.3
— 0.7 — 0.2— — 0.2 <.l— — — 0.0

3.6 4.0 8.5 4.3— — — 0.0— — 2.3 0.7
— — — 0.0
— — — 0.0
— — — 0.0

6.4 14.1 1.0 6.5
— — 0.5 0.1— — — 0.0— — — 0.0
— — — 0.0
— — — 0.0— — — 0.0— 32.3 8.1 12.1

8.7 — 5.8 5.1
0.7 2.9 — 20.3
— — 0.7 2.5
— — 0.4 0.1— — — <.l— — 4.4 1.1
5.3 — 0.4 1.7
4.6 6.1 3.6 3.6
— — — 0.0
— — — 0.0— — 12.5 3.1— 35.5 82.8 38.5"

P ~~
P

29.5 101. 131. 101.

(404.)

Sampling Locations: a—T08S,R43E,16C; b—T08S ,R43E,17D.
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Table F126. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle type of habitat at the lower Hanging
Woman Creek near Birney station.

Taxa/Collection Date 9/09/78a 10/07/78a 9/14/79b ll/05/79b Means
COL:Curculionidae (L) — — 17.6

Helichus striatus (A)

Dubiraphia (L)

Dubiraphia (A) — — 1.5

Microcylloepus (L) — — 1.5
Microcylloepus (A) — — —

DIP

:

Bezzia-Probezzia — — —
Chironomidae 6.5 8.1 7.4

Hemerodromia — — 10.9

Simulium (L) 235. 540. 120.

Simulium (P) — 181.

Dicranota — — —
EPH:Baetis — — 1.0

Caenis 0.2

Paraleptophi ebia — — —
MEG:Sialis
ZYG:Hetaerina — 5.1 22.0

Coenagrionidae — —
Argia
Ischnura — — —

TRI

:

Brachycentrus
Helicopsyche — — —
Cheumatopsyche 18.9 22.4 592.

Hydropsyche 21.3 22.4 131.

Hydroptila 0.1
Ithytrichia
Oecetis
Nyctiophylax
Polycentropus

0LI:01igochaeta
GAS: Physa — 82.9 46.9

— 4.4— 0.0— 0.0— 0.4— 0.4— 0.0— 0.0

44.0 16.5
2.6 3.4

226. 280.
— 45.3— 0.0
— 0.3

2.4 0.7
— 0.0— 0.0

11.4 9.6
— 0.0— 0.0
— 0.0
— 0.0— 0.0

433. 267.

1165 335.

29.4 7.4— 0.0
— 0.0
— 0.0— 0.0
— 0.0

105. 58.7

Totals 282. 862. 952. 2019 1029

(4115)

Sampling Locations: a—T06S,R43E, 18D; b—T06S, R43E,19D.
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Table F127. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle to pool type of habitat at the lower
Hanging Woman Creek near Birney station.

Taxa/Collection Date 9/09/78a 10/07/78a 9/14/79b ll/05/79b Means
COL:Curculionidae i00 — — — — 0.0

Helichus striatus (A) — — — 8.6 2.2

Dubiraphia (L) — 0.5 4.7 — 1.3
Dubiraphia (A) — — — 0.7 0.2

Microcylloepus (L) — — 0.4 0.7 0.3

Microcylloepus (A) — — 0.2 — <.l
DIP : Bezzia-Probezzia — — 0.7 — 0.2

Chironomidae 7.7 1.2 3.7 30.1 10.7

Hemerodromia — — — 2.4 0.6
Simulium (L) 57.7 1.8 12.8 16.6 22.2
Simulium (P) — — — — 0.0
Dicranota — — — 6.0 1.5

EPH:Baetis — — — 0.5 0.1
Caenis — — 21.5 0.8 5.6
Paralep tophi eb:La — — — 10.8 2.7

MEG:Sialis — — 5.0 — 1.3
ZYGrHetaerina — 14.5 — 77.3 23.0

Coenagrionidae — — — — 0.0
Argia — — 32.3 — 8.1
Ischnura — 3.0 — — 0.8

TRI : Brachycentrus — — — 2.2 0.6

Helicopsyche — — — 3.6 0.9
Cheumatopsyche 5.4 15.8 5.4 116. 35.7
Hydropsyche 3.4 — 22.0 202. 56.9
Hydroptila — — — 17.2 4.3
Ithytrichia — — 0.2 — <.l
Oecetis — — — 11.8 3.0
Nyctiophylax — — 1.0 — 0.3
Polyc en tropus — — 5.5 — 1.4

OLI : Oligochaeta — — 0.4 — 0.1
GAS:Physa 59.1 17.9 31.4 174. 70.6

Totals 133. 54.7 147. 681. 255.

(1016)

Sampling Locations: a—T06S,R43E, 18D; b—-T06S,R43E,19D.
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Table F128. Biomass (milligrams dry weight) of benthic macro-inverte-
brates collected from duplicate jumbo multiplate samplers
placed into a pool type of habitat at the lower Hanging
Woman Creek near Birney station.

Taxa/Collection Date 9/09/78a 10/07/78a 9/14/79b ll/05/79b Means
COLrCurculionidae ICL) — — — — 0.0

Helichus striatus (A) — — — — 0.0
Dubiraphia (L) — — 1.4 — 0.4
Dubiraphia (A) — — — — 0.0
Microcylloepus (L) — — — — 0.0

Microcylloepus (A) — — — — 0.0

DIP : Bezzia-Probezzia — — — — 0.0
Chironomidae 2.7 — 7.2 3.3 3.3

Hemerodromia — — — — 0.0

Simulium (L) — 0.1 0.4 0.3 0.2
Simuliura (P) — — — — 0.0
Dicranota — — — — 0.0

EPH:Baetis — — — — 0.0
Caenis — — 14.6 3.5 4.5

Paraleptophleb:La — — — — 0.0

MEG:Sialis — — 5.4 — 1.4

ZYG:Hetaerina — — — — 0.0
Coenagrionidae 7.0 — — — 1.8

Argia — — 3.8 — 1.0

Ischnura — 1.9 6.4 — 2.1

TRI : Brachycentrus — — — — 0.0

Helicopsyche — — — — 0.0

Cheumatopsyche — 0.1 — 3.0 0.8
Hydropsyche — — 1.0 — 0.3

Hydroptila — — — 0.4 0.1

Ithytrichia — — — — 0.0

Oecetis — — — — 0.0

Nyctiophylax — — — — 0.0

Polycentropus — — 0.4 — 0.1

OLI : Oligochaeta — — — — 0.0

GAS:Physa 19.5 25.3 33.2 •—

—

19.5

Totals 29.2 27.4 73.8 10.5 35.5
(141.)

Sampling Locations: a—T06S,R43E,18D; b—T06S,R43E,19D.
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Table F130. Biomass (milligrams dry weight) of benthic macro-
invertebrates collected from duplicate jumbo mul-
tiplate samplers placed into a riffle type of hab-
itat at the lower Otter Creek near Ashland station.

Taxa/Collection Date 9/04/78 9/29/79 11/06/79 Means
COLrDubiraphia (L) — — — 0.0

Microcylloepus (L) — 1.8 2.4 1.4

Microcylloepus (A) — 0.9 — 0.3

Stenelmis (L) — 5.3 — 1.8

Stenelmis (A) — 5.6 — 1.9

DIP : Bezzia-Probezzia — — — 0.0

Chironomidae 2.6 7.5 86.4 32.2

Hemerodromia 0.7 1.3 1.4 1.1

Simulium 2.2 1.9 411. 138.

EPH:Caenis 0.6 1.2 10.4 4.1

HEM: Ambrysus mormon (A) 119. — — 39.7

MEG:Sialis — — — 0.0

ANIrGomphus — — — 0.0

ZYGrHetaerina — 91.2 56.8 49.3

Argia — 15.1 20.8 12.0

Ischnura — — 7.2 2.4

TRI : Cheumatopsyche 35.8 70.1 249. 118.

Hydropsyche 5.1 4.3 13.6 7.7

Hydroptila 9.1 42.8 31.2 27.7

Nectopsyche — — — 0.0

Ptilostomis — — — 0.0

Polycentropus — 2*.0 — 0.7

AMP:Hyalella azteca — — — 0.0

0LI:01igochaeta — — — 0.0

GAS:Gyraulus — — — 0.0

Physa — 22.1 120. 47.4

PELrPisidium — — 11.2 3.7

NMT: Nematomorpha — — 96.8 33.3

Totals 175, 273. 1118 522.

(1566)
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Table F131. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a riffle to pool type of habitat at the lower
Otter Creek near Ashland station.

Taxa/Collection Date 9/04/78 10/08/78 9/29/79 11/06/79 Means
COLrDubiraphia (L) — — 1.1 — 0.3

Microcylloepus (L) — 0.2 1.6 1.5 0.8

Microcylloepus (A) — — — — 0.0

Stenelmis (L) — — 0.9 — 0.2

Stenelmis (A) — — — — 0.0

DIP : Bezzia-Probezzia — — 0.4 — 0.1

Chironomidae 11.7 1.1 34.9 146. 48.4

Hemerodromia — 0.2 — 1.3 0.4

Simulium 0.6 — 0.6 47.0 12.1

EPHrCaenis 5.1 3.7 1.5 1.5 3.0

HEM: Ambrysus mormon (A) — — — — 0.0

MEGrSialis — — — — 0.0

ANIrGomphus — — 4.2 — 1.1

ZYG:Hetaerina — — — 228. 57.0

Argia 36.5 6.2 7.5 — 12.6

Ischnura — 9.9 4.2 — 3.5

TRI : Cheumatopsyche 6.7 21.4 105. 93.1 56.6

Hydropsyche — 7.2 4.0 35.8 11.8

Hydroptila 5.2 1.2 3.1 39.2 12.2

Nectopsyche — — — — 0.0

Ptilostomis — — — — 0.0

Polycentropus — 1.0 4.2 5.6 2.7

AMPrHyalella azteca — 0.5 — — 0.1

OLI: Oligochaeta — — — — 0.0

GASrGyraulus — — — — 0.0

Physa — 16.6 22.1 88.5 31.8
PELrPisidium — — — — 0.0
NMT : Nema tomorpha — —

-

—— -— 0.0

Totals 65.8 69.2 195. 688. 255.

(1018)
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Table F132. Biomass (milligrams dry weight) of benthic macroinverte-
brates collected from duplicate jumbo multiplate samplers
placed into a pool type of habitat at the lower Otter
Creek near Ashland station.

Taxa/Collection Date 9/04/78 10/08/78 9/29/79 11/06/79 Means
COLrDubiraphia (L) — 0.2 0.6 — 0.2

Microcylloepus (L) — — 0.2 — <.l

Microcylloepus (A) — — — — 0.0

Stenelmis (L) — 1.3 0.6 — 0.5

Stenelmis (A) — — — — 0.0
DIP : Bezzia-Probezzia — — 0.2 — <.l

Chironomidae 1.2 0.2 5.8 4.3 2.9

Hemerodromia — — — — 0.0

Simulium — — 0.3 0.6 0.2

EPHrCaenis 2.5 2.2 4.9 1.4 2.8

HEM: Ambrysus mormon (A) — — — — 0.0

MEG:Sialis 2.5 — 2.5 — 1.3

ANI: Gomphus — — — — 0.0

ZYGrHetaerina — — — — 0.0

Argia 4.0 — 20.2 — 6.1

Ischnura 1.5 4.0 — 2.1 1.9

TRI : Cheumatopsyche — 2.0 1.0 0.3 0.8

Hydropsyche — — — — 0.0

Hydroptila — 0.4 — — 0.1

Nectopsyche 2.1 — — — 0.5

Ptilostomis — 7.8 — — 2.0

Polycentropus — 1.0 4.4 — 1.4

AMP:Hyalella azteca — — — — 0.0

OLI : Oligochaeta — — 1.6 0.2 0.5

GAS : Gyraulus 4.2 — — — 1.1

Physa 11.8 — 23.7 5.9 10.4

PELrPisidium — — — — 0.0

NMT: Nematomorpha — — -

—

-

—

0.0

Totals 29.8 19.1 66.0 14.8 32.7

(130.)
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Table 1138. Periphyton community data and major algal taxa obtained from
natural substrates collected from upper Rosebud Creek near
Kirby and from an unnamed pond near Kirby (tbe first page of

three pages).

Upper Rosebud Creek
Collection Date 6/16/78 6/29/78 7/18/78 8/03/78 8/29/78 9/05/78
Sample Number 0425A 0425B 0425C 0425D 0425G 0425H
Sample Code A A A A A A
Rank-Abund anc e

:

Audouinella 3-C — — — — 5-C

Bacillariophyceae 2-VC 2-VA 2-VA 1-VA 2-VA 2-VA

Chara — — — — — —
Cladophora 1-VA 1-VA 1-VA 2-A 1-VA 1-VA
Closterium — 4-R — — — —
Oedogonium — 5-R — — — —
Oscillatoria 4-R — — — — —
Pedia strum — — — — — —
Phormidium — 6-R — 3-C 3-A 4-VC

Spirogyra — — — — — —
Stigeoclonium — 3-VC — — 4-C 3-A

Total Diatom Taxa 44 32 34 44 38 39

Total Taxa Counted 42 29 27 33 31 30
Frustules Counted 320 330 342 372 338 314
Diversity 4.252 3.813 3.283 3.736 3.848 3.100
Equitability 0.67 0.69 0.52 0.58 0.68 0.40
PRA Achnanthes sp. 3.5 3.0 5.8 4.8 3.3 3.8
PRA Nitzschia sp. 21.0 14.2 6.5 20.9 13.0 14.3
PRA Major Species:
Achnanthes minutissima — — — — — —
Cymbella affinis — 10.0 — 11.6 24.3 44.6

Diatoma vulgare — — 14.0 — 13.6 14.3
Fragilaria crotonensis — — — — — —
Gomphonema olivaceum 17.5 23.6 — — — —
Gomphonema tenellum — — 12.3 — — —
Navicula cryotocephala — 18.8 27.2 11.0 — —
Navicula radiosa — — 20.2 25.0 — —
Navicula tripunctata — — — — 11.8 —
Navicula viridula 21.9 — — — — —
Nitzschia dissipata — — — 15.1 — —
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Table 1138. Continued (the second page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Audouinella
Bacillariophyceae
Chara
Cladophora
Closterium
Oedogonium
Oscillatoria
Pediastrum
Phormidium
Spirogyra
Stigeoc Ionium

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cymbella af finis
Diatoma vulgare
Fragilaria crotonens is
Gomphonema olivaceum
Gomphonema tenellum
Navicula cryptocephala
Navicula radiosa
Navicula tripunctata
Navicula viridula
Nitzschia dissipata

Upper Rosebud Creek
10/08/78 11/05/78 4/01/79 5/20/79 7/27/79 8/08/79
04251 0425J 0425L 0425M 0425N 04250
A A B A C D

//

1-VA 1-VA 1-C

4-C
1-VA 2-A —

__ 2-A 1-VA

45 43
36 36

328 332
.931 3.599
0.61 0.49
4.0 0.3

15.2 9.0

16.2

24.1

11.1

20.2

25.6

5-R

3-C

37 — 49

30 — 49*

352 — 1524*
2.609 — 3.397
0.28 — 0.31

1.5 — 2.2

9.1 — 18.0

48.0

26.7

44.3

12.8

*For the "semi-detailed" analysis, 93 diatom taxa and 16,764 frustules

were counted.

//This collection was not examined for the non-diatom algae.
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Table 1138. Continued (the third page of three pages)

Upper Rosebud Creek Pond

Collection Date 8/17/79 9/05/79 9/15/79 10/18/79 8/08/79
Sample Number 0425P 0425Q 0425R 0425S 0659A
Sample Code C C C C A
Rank-Abundanc e

:

Audouinella — — — — —
Bacillariophyceae 2-A 1-VA 2-VA 2-VA 1-A
Chara — — — — 2-VC

Cladophora 1-VA 2-VA 3-A 1-VA —
Closterium — — — — 4-R
Oedogonium — — — — —
Oscillatoria — — — — —
Pediastrum — — — — 5-R
Phormidium — — — — 3-C

Spirogyra — 3-VC 1-VA — —
StigeocIonium 3-C — — — —

Total Diatom Taxa
Total Taxa Coated
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cymbella affinis
Diatoma vulgare
Fragilaria crotonensis
Gomphonema olivaceum
Gomphonema tenellum
Navicula cryptocephala
Navicula radio sa
Navicula tripunctata
Navicula viridula
Nitzschia dissipata

50

43

388
3.467
0.37

32.5
18.6

30.7

27.6
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Table 1142. Periphyton community data and major algal taxa obtained from
natural substrates collected from Lame Deer Creek near Lame
Deer and from Cow Creek near Cols trip.

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Audouinella
Aulosira
Bacillariophyceae
Cladophora
Euglena
Hormidium
Oedogonium
Oscillatoria
Phormidium
Spirogyra
Tribonema
Vaucheria

Lame Deer Creek
Cow

Creek
7/12/78
0524A

B

8/16/78
0524B
A

8/27/78
0524C

B

11/05/78
0524D

B

11/06/79
0524E

B

5/20/79
623A
A

— — 2-VC 2-C —
3-VC

1-VA3-A
1-VA

2-A 1-A

3-R

1-A 1-VA

4-R

—
4-R

— 4-C

— — — — — 2-VC
3-C

3-R
2-C

2-VA 1-A

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Cocconeis placentula
Entomoneis paludosa
Navicula cincta
Navicula viridula
Synedra famelica

51

37

324
3.718
0.51
12.0
7.9

24.4

25.0

55
36

349

3.703
0.53
0.3

22.9

10.3
12.3

30.9
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Table 1143. Periphyton community data and major algal taxa obtained
from natural substrates collected from tbe Tongue River
and the Interstate Ditch near Sheridan-Decker.

Interstate
Tongue River Ditch

Collection Date 7/07/78 8/26/78 6/26/79 7/26/79 10/18/79
Sample Number 0362B 0362C 0362D 0362E 0696A
Sample Code B A B B A
Rank-Abundanc e

:

Bacillariophyceae 1-VC 2-VC 1-A 1-A 1-VA
Calothrix — — — 4-C —
Cladophora 2-C 1-A 3-VC 2-VC —
Closterium — — 4-R — 3-R

Oedogonium — — — 6-R —
Phormidium 4-R — — 3-VC 2-VC

Stigeoclonium 3-R 3-VC 2-VC 7-R —
Tolypothrix — — — 5-R —

Total Diatom Taxa — 44 — — 80

Total Taxa Counted — 34 — — 59

Frustules Counted — 354 — — 421

Diversity — 4.128 — — 4.968

Equitability — 0.76 — — 0.80

PRA Achnanthes sp. — 9.7 — — 2.8

PRA Nitzschia sp. — 23.7 — — 36.3

PRA Major Species:
Cocconeis placentula — 15.5 — — —
Navicula cryptocephala — — — — 11.9

Nitzschia frustulum — 15.2 — — —
Rhoicosphenia curvata — 11.3 — — —
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Table 1145. Periphyton community data and major algal taxa obtained
from natural substrates collected from the Tongue River
near Pyramid Butte-Birney (the first page of three
pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Agmenellum
Anabaena
Audouinella
Bacillariophyceae
Cladophora
Closterium
Cosmarium
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Scenedesmus
Spirogyra
Tribonema

6/28/78 7/19/78 8/03/78 8/2A/78 9/05/78
0364B
A

3-R

0364C
A

0364D
A

3-R

0364E
A

0364G
A

— — — 3-R —
1-A 2-VA 2-VA 2-A 2-A
2-R 1-VA 1-VA 1-VA 1-VA

4-R 3-R — — —
— 4-R — — 4-R

3-VC

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PTA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cocconeis pediculus
Cyclotella glomerata
Cymbella affinis
Diatoma vulgare
Fragilaria capucina
Fragilaria vaucheriae
Gomphonema olivaceum
Gomphonema tenellum
Melosira varians
Navicula cincta
Nitzschia dissipata
Rhoicosphenia curvata
Synedra ulna

43 36 38 ' 32 26

41 31 32 27 23

327 350 396 357 355
4.521 3.190 3.983 3.327 3.063

0.83 0.42 0.72 0.52 0.52
2.1 1.7 6.1 33.6 38.0

17.3 11.2 14.9 2.8 2.8

33.6 38.0
— — — 12.9 12.1

10.7

12.5
35.4

14.9

21.0

13.6

12.6

11.2

10.1

14.4



-215-

Table 1145. Continued (the second page of three pages).

Collection Date 10/08/78 11/04/78
0364J
A

3/31/79
0364L
A

5/19/79
0364M
A

6/21/79
Sample Number
Sample Code
Rank-Abundance:

03641
A

0364N
A

Agmenellum
Anabaena
Audouinella
Bacillariophyceae
Cladophora
Closterium
Cosmarium
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Scenedesmus
Spirogyra
Tribonema

1-VA

4-R

2-VC

3-R

1-VA

2-A

3-VC
4-R

2-VA
1-VA

1-VA
2-VA

3-A

2-A
3-VC

1-VA

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cocconeis pediculus
Cyclotella glomerata
Cymbella af finis
Diatoma vulgar

e

Fragilaria capucina
Fragilaria vaucheria
Gomphonema olivaceum
Gomphonema tenellum
Melosira varians
Navicula cincta
Nitzschia dissipata
Rhoicosphenia curvata
Synedra ulna

55 51 26 37 59

48 44 20 29 54

376 366 336 337 372
4.450 4.884 2.848 3.632 4.819
0.67 1.00 0.50 0.62 0.78
17.1 12.8 1.8 4.7 14.3

20.1 35.0 0.3 7.1 14.2

16.8

11.4

12.0

13.7

17.9

36.6
13.7

18.1

18.7
19.6

14.0

11.9
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Table 1145. Continued (the third page of three pages)

Collection Date 8/01/79 8/08/79
0364P

8/18/79 11/02/79
0364R

11/05/79
Sample Number 03640 0364Q 0364S
Sample Code A D C C C

Rank-Abundance

:

//

Agmenellum — — — 5-R —
Anabaena — — 7-C — —
Audouinella — — — — —
Bacillariophyceae 2-VC — 3-A 2-VA 2-A

Cladophora 1-VA — 1-VA — —
Closterium — — — — —
Cosmarium — — — — —
Mougeotia — — 4-A 3-A 3-VC

Oedogonium — — 5-VC — —
Oscillatoria — — 6-C 4-VC 4-C

Phormidium 3-C — — — —
Scenedesmus — — 9-R — —
Spirogyra — — 2-A 1-VA 1-VA

Tribonema — — 8-C — —

Total Diatom Taxa 45 57

Total Taxa Counted 38 57*

Frustules Counted 354 251*

Diversity 3.976 4.838
Equitability 0.61 0.75
PRA Achnanthes sp. 16.7 7.3

PRA Nitzschia sp. 3.7 14.4

PRA Major Species :

Achnanthes minutissima 15.5

Cocconeis pediculus 12.1 — — —
Cyclotella glomerata
Cymbella aff inis
Diatoma vulgare — — — —
Fragilaria capucina — — — —
Fragilaria vaucheriae
Gomphonema olivaceum — — —
Gomphonema tenellum — — — — —
Melosira varians — — —
Navicula cincta — 15.8 — —
Nitzschia dissipata
Rhoicosphenia curvata 11.0 — — —
Synedra ulna — — —

*For the "semi-detailed" reading, 152 diatom taxa and 9,538 frustules

were counted.

//This collection was not examined for the non-diatom algae.
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Table 1146. Periphyton community data and major algal taxa obtained from
natural substrates collected from Squirrel Creek near Decker
(the first page of two pages).

Collection Date
Sample Number
Sample Code
Rank-Abund anc e ;

Anabaena
Audouinella
Bacillariophyceae
Cladophora
Closterium
Oscillatoria
Phormidium
Spirogyra
Spirulina
Stigeoclonium
Vaucheria

6/10/78 8/26/78 11/04/78 4/01/79 5/20/79 6/21/79
0418A 0418B 0418C 0418D 0418E 0418F
A

3-R

2-A

A A A A A

1-VA 1-A
2-C
1-A 2-VC 2-VC

1-VA 2-VC — 3-R 1-A —

1-VA

Total Diatom Taxa 38 46 43 23 31 37

Total Taxa Counted 33 39 31 17 30 31
Frustules Counted 344 394 359 327 359 346
Diversity 3.797 3.790 3.557 2.414 3.526 4.129
Equitability 0.61 0.51 0.55 0.41 0.57 0.84
PRA Achnanthes sp. 0.3 4.4 5.6 5.8 0.6 0.3
PRA Nitzschia sp. 32.7 27.0 26.3 47.1 25.8 32.4
PRA Major Species:
Navicula cryptocephala 11.1 31.0 — — — 17.0
Navicula gregaria — — — — 12.8 —
Navicula viridula 28.8 — 27.6 29.1 32.3 —
Nitzschia dissipata — — 15.0 — — —
Nitzschia frustulum — 16.2 — 43.1 — 13.3
Nitzschia longissima
Rhoicosphenia curvata
Surirella ovata 15.6 11.8
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Table 1146. Continued (the second page of two pages)

Collection Date

Oscillatoria
Phormidium
Splrogyra
Splrulina
Stigeoclonium
Vaucherla

7/26/79 8/08/79 8/17/79 9/28/79 10/18/79 11/06/79
Sample Number 0418G 0418H 0418J 0418N 04180 0418R
Sample Code A D C-A@ C A A .

Rank-Abundance

:

Anabaena — — — — — —
Audouinella 2-VC 3-VC — — 4-C —
Bacillariophyceae 1-VA 1-VA 2-VA 2-A 2-A 2-VA
Cladophora — 2-A 1-VA 1-VA — —
Closterium __ 5-R — — — —

3-C

4-R

4-VC

3-VC

4-C

3-C 3-C

1-VA

3-VC

1-VA

Total Diatom Taxa 38 52 53

Total Taxa Counted 31 52* 41

Frustules Counted 365 502* 326
Diversity 3.391 4.487 4.054
Equitability 0.48 0.63 0.59
PRA Achnanthes sp. 0.3 1.0 0.3

PRA Nitzschia sp. 41.2 38.0 43.8
PRA Major Species :

Navicula cryptocephala
Navicula gregaria
Navicula viridula
Nitzschia dissipata
Nitzschia frustulum
Nitzschia longissima
Rhoicosphenia curvata
Surirella ovata

39.

1

20.5

21.2

17.4
27.3
13.2

48 46

35 40

325 356
4.124 4.558
0.74 0.88
2.1 1.7

39.0 22.3

10.7

18.8
10.5
13.8

29.8

*For the "semi-detailed" analysis, 104 diatom taxa and 11,044 frustules
were counted.

@This sample was initially intended for a non-diatom assessment, but the

diatomaceous component of the tychoplankton that was collected was also

analyzed along with the benthic macroalgae.
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Table 1148. Periphyton community data and major algal taxa obtained
from natural substrates collected from Prairie Dog and

Bull Creeks near Pyramid Butte-Birney

.

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Agmenellum
Anabaena
Bacillariophyceae
Calothrix
Chara
Cladophora
Euglena
Mougeotia
Phormidium
Rhizoclonium
Scenedesmus
Spirogyra
Zygnema

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cymbella microcephala
Diatoma tenue
Navicula cincta
Nitzschia sp.

Prairie Dog Creek Bull Creek
7/12/79 8/18/79 11/02/79 7/12/79 8/30/79
0653A 0653B 0653C 0655A 0655B

B A-C@ B B A

— 6-C
8-R
2-VA

5-C — —

1-A 1-VA 1-VC 1-A
2-VC — —

2-C

—

—
9-R
3-A

4-A
7-R
1-VA

— 3-VC

3-R
3-VC — 4-C

—
2-A

—
2-A

— 5-VC 4-C — —

72 — — 51
— 45 — — 40
— 364 — — 370— 4.012 — — 3.711
— 0.53 — — 0.48
— 23.3 — — 30.8
— 41.8 — — 17.9

22.8

12.1
16.5

30.3
17.3
10.3

@Macroalgae specimens were also collected from a large ponded segment

of the stream.
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Table 1149. Periphyton community data and major algal taxa obtained from
natural substrates collected from Crazy Head Springs (pond)

near Ashland-Lame Deer and from Cook Creek near Birney-Birney
Village.

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Bacillariophyceae
Calothrix
Chaetophora
Cladophora
Closterium
Euglena

Crazy Head
Springs
8/09/79
0660A
A

1-VA
8-R
3-VC

9-R
7-C

11-R

Cook Creek
6/11/78 8/24/78 9/08/78 9/05/79
0420A
A

1-C

0420B
A

2-A

0420C
B

2-VC

4-C

0420D
B

2-VA

Lyngbya — — — — 3-A
Mougeotia 2-A — — — 5-VC
Nostoc 12-R — — — —
Oedogonium 6-C — — 6-R 6-C
Pleurotaenium 10-R — — — —
Rhizocloneium 13-R — — 5-C —
Rivularia 4-VC — — — —
Spirogyra 5-C — — 3-VC 1-VA
Tribonema — — — 7-R 4-A
Vaucheria — — 1-A 1-VA 7-C

Total Diatom Taxa 38 35 76 — —
Total Taxa Counted 30 33 51 — —
Frustules Counted 333 120 348 — —
Diversity 3.756 4.215 4.191 — —
Equitability 0.50 0.82 0.53 — —
PRA Achnanthes sp. 18.9 5.0 23.6 — —
PRA Nitzschia sp. 21.3 44.1 15.4 — —
PRA Major Species:
Achnanthes lanceolata — — 20.7 — —
Achnanthes minutissima 18.9 — — — —
Cocconeis pediculus 22.5 — — — —
Cyclotella meneghiniana — 19.2 — — —
Cymbella microcephala 13.5 — — — —
Navicula gregaria — — 19.5 — —
Nitzschia frustulum 16.8 13.4 — — —
Nitzschia kutzingiana — 10.0 — — —
Nitzschia palea — 10.0 — — —
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Table 1150. Periphyton community data and major algal taxa obtained from
natural substrates collected from Logging Creek near Ash-
land.

Collection Date 6/27/78 8/16/78 9/08/78 7/28/79 9/06/79
Sample Number 0429A 0429B 0429C 0429D 0429E
Sample Code B B B A B

Rank-Abundance:
Anabaena — — — 3-R —
Audouinella — — 2-VC — 4-C

Bacillariophyceae 3-VC 1-A 1-A 1-VC 1-A

Cladophora — 2-A — — —
Phormidium — — 3-C 2-VC 3-VC
Spirogyra 2-VC — — — —
Vaucheria 1-A — — — 2-A

Total Diatom Taxa — — — 52 —
Total Taxa Counted — — — 40 —
Frustules Counted — — — 145 —
Diversity — — — 4.509 —
Equitability — — — 0.85 —
PRA Achnanthes sp. — — — 11.0 —
PRA Nitzschia sp. — — — 39.4 —
PRA Major Species:
Achnanthes minutissima — — — 10.3 —
Navicula cincta — — — 13.8 —
Nitzschia frustulum — — — 15.2 —
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Table 1152. Periphyton community data and major algal taxa obtained from
natural substrates collected from upper Hanging Woman Creek
near Quietus-Decker (the first page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance:

6/16/78 6/28/78 7/18/78 8/15/78 8/28/78
0424A 0424B 0424C 0424D 0424F
A A A A A

Agmenellum — — — — —
Ankistrodesmus — — — — —
Audouinella — — — — 4-C
Bacillariophyceae 2-A 2-A 2-A 2-A 1-A

Calothrix — — — — —
Cladophora 1-VA 1-VA 1-A — 3-VC

Hormidium — — — — 6-R

Mougeotia — — — — —
Oedogonium — — — — —
Oscillatoria — — — — —
Phormidium — — — — 5-C

Rhizoclonium — 3-C — — 2-VC

Scenedesmus — — — — —
Spirogyra — — — 3-VC —
Stigeoc Ionium — — — — —
Tribonema — — — 1-A —
Zygnema — — — — —

Total Diatom Taxa 46 43 45 43 44

Total Taxa Counted 37 38 39 38 41

Frustules Counted 339 341 332 349 363

Diversity 3.902 4.087 3.992 3.910 4.052

Equitability 0.59 0.66 0.59 0.58 0.58

PRA Achnanthes sp. 5.0 13.8 21.4 15.5 10.5

PRA Nitzschia sp. 20.1 38.2 36.6 47.2 39.7

PRA Major Species:
Achnanthes minutissima — 13.8 21.1 15.2 10.2

Cymbella affinis — — — — —
Diploneis puella — — — — 15.2

Gomphonema angustatum — -- — — —
Navicula cincta 15.3 — — 11.8 —
Navicula cryptocephala — — — — —
Nitzschia frustulum — 19.1 21.0 36.4 25.7

Nitzschia longissima — — — — —
Nitzschia microcephala — — — — —
Nitzschia palea 11.8 11.7 — — —
Rhoicosphenia curvata — — — — —
Synedra famelica 21.2 — — — —
Synedra fasciculata — — 10.5 — —
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Table 1152. Continued (the second page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Agmenellum
Ankistrodesmus
Audouinella
Bacillariophyceae
Calothrix
Cladophora
Hormidium
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rizoclonium
Scenedesmus
Spirogyra
StigeocIonium
Tribonema
Zygnema

9/05/78 10/07/78 11/04/78 5/19/79 8/08/79
0424G 0424J 0424K 0424M 0424N
A A A A D

— —
3-R

1-VA

— //

2-VC 1-A
4-R
1-VC

—

1-A 2-A 2-A 2-VC —

4-R — — 5-R

3-C

—

5-R

3-R 3-C

Total Diatom Taxa 52 52 74 42 71
Total Taxa Counted 46 46 56 36 71*

Frustules Counted 365 332 338 376 784*

Diversity 4.350 4.262 4.681 3.510 4.666
Equitability 0.65 0.61 0.68 0.44 0.54
PRA Achnanthes sp. 2.7 5.7 3.3 33.2 1.6
PRA Nitzschia sp. 40.0 41.7 29.1 8.6 58.0
PRA Major Species:
Achnanthes minutissima — — — 33.2 —
Cymbella affinis — — — 16.8 —
Diploneis puella 16.2 25.6 — — —
Gomphonema angustatum — — — 12.2 —
Navicula cincta 29.3 — — — —
Navicula cryptocephala
Nitzschia frustulum
Nitzschia longissima
Nitzschia microcephala
Nitzschia palea
Rhoicosphenia curvata
Synedra famelica
Synedra fasciculata

27.4
27.7 20.4

10.7

21.6

17.0

20.1

*For the "semi-detailed" analysis, 117 diatom taxa and 11,760 frustules
were counted.

//This collection was not examined for the non-diatom algae.
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Table 1152. Continued (the third page of three pages)

Collection Date 9/14/78 9/28/79a 9/28/79b 10/18/79
Sample Number 04240 0693A 0424P 0424Q
Sample Code A B C C

Rank-Abundance

:

Agmenellum — — — 8-R
Ankistrodesmus — — — 9-R
Audouinella — — — —
Bacillariophyceae 1-VA 2-VC 3-A 2-A

Calothrix 7-R — — —
Cladophora 3-VC 1-A 2-A 5-C
Hormidium 5-C — — —
Mougeotia — — 4-VC 3-VC

Oedogonium 2-VC — — 6-C
Oscillatoria — 3-C — 7-C

Phormidium — — — —
Rhizoclonium
Scenedesmus — — — —
Spirogyra 4-VC — 1-VA 1-VA

Stigeoclonium 6-R — — —
Tribonema — — — —
Zygnema — — — 4-C

Total Diatom Taxa 61

Total Taxa Counted 48

Frustules Counted 352 — —
Diversity 4.482 — —
Equitability 0.69

PRA Achnanthes sp. 7.1

PRA Nitzschia sp. 53.2

PRA Major Species :

Achnanthes minutissima
Cymbella aff inis — — —
Diploneis puella — —
Gomphonema angustatum — — —
Navicula cincta
Navicula cryptocephala — — —
Nitzschia frustulum 12.5

Nitzschia longissima 14.2 — —
Nitzschia microcephala 15.6 — —
Nitzschia palea — — —
Rhoicosphenia curvata — —
Synedra famelica — — —
Synedra fasciculata — — —
a—Collected at T10S,R43E,02A (near Montana-Wyoming border),

b—Collected at T08S,R43E,17D (major upstream sampling site)
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Table 1153. Periphyton community data and major algal taxa obtained from
natural substrates collected from lower Hanging Woman Creek
near Birney (the first page of three pages).

Collection Date 6/16/78 6/29/78 7/19/78 8/15/78 8/28/78 9/05/78 10/07/78
Sample Number 0426A 0426B 0426C 0426D 0426F 0426G 0426J
Sample Code A A A A A A A
Rank-Abundance

:

Anabaena — — — — — 6-R —
Ankistrodesmus — — — — — — —
Audouinella 3-C — — — — — 4-R
Bacillariophyceae 1-A 2-A 2-A 2-VC 3-VC 1-VC 1-A
Chara — — — 1-VA 4-C — —
Cladophora — 1-VA — — 1-VA — —
Hormidium — — — — — — —
Mougeotia — — — — — — —
Oedogonium — — — — — — 2-C
Oscillatoria — — — — — — —
Phormidium 4-R — — — — 2-VC 3-R

Rhizoclonium 2-VC — 1-A — — — 5-R
Scenedermus — — — — — 4-R —
Spirogyra — — 3-C — — — —
Spirulina — — — 3-R — 5-R —
StigeocIonium — — — — — 3-C —
Tribonema — — — — — — —
Ulothrix — — — — — — —
Vaucheria — — — — 2-A — —

Total Diatom Taxa 60 50 45 54 61 70 80

Total Taxa Counted 57 44 36 46 56 57 62

Frustules Counted 346 325 355 346 329 321 330
Diversity 4.970 4.186 2.995 3.772 4.371 4.724 5.016
Equitability 0.82 0.61 0.31 0.43 0.55 0.68 0.78
PRA Achnanthes sp. 4.3 20.3 44.8 35.3 26.7 13.7 7.6
PRA Nitzschia sp. 18.7 9.5 19.7 34.8 21.1 20.5 31.3
PRA Major Species:
Achnanthes

minutissima — 19.7 44.8 35.3 26.7 13.7 —
Cyclotella

meneghiniana — — — — — 15.6 13.9
Cymbella affinis — 18.2 — — 10.6 — —
Diatoma tenue — — — — — — —
Entomoneis

paludosa 15.3 — — — — — —
Gomphonema

olivaceum — — — — — — —
Navicula cincta — 11.4 — — — — —
Nitzschia

frustulum — — 12.6 17.3 — — —
Synedra

fasciculata — — 18.3 — — — —
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Table 1153. Continued (the second page of three pages)

Collection Date 11/04/78 2/11/79 3/31/79 5/19/79 8/07/79 9/04/79
Sample Number 0426K 0426M 0426N 04260 0426P 0426Q
Sample Code A A A A D A
Rank-Abundanee: //

Anabaena 3-R — — — — —
Ankis trodesmus 5-R — — — — —
Audouinella — — — — — —
Bacillariophyceae 1-A 2-A 1-VA 1-A — 2-A

Chara — — — — — —
Cladophora — 1-VA — — — —
Hormidium — — 4-R — — —
Mougeotia 7-R — — 3-VC — 3-C

Oedogonium 6-R — — 5-C — —
Oscillatoria 2-R — — 6-R — —
Phormidium 4-R — — — — —
Rhizoclonium
Scenedesmus
Spirogyra
Spirulina
Stigeoclonium

3-R 4-C 1-VA

Tribonema — — — 7-R — —
Ulothrix — — 2-C — — —
Vaucheria — — — 2-VC — —

Total Diatom Taxa 77 59 49 83 55 62

Total Taxa Counted 54 48 25 77 55 50

Frustules Counted 364 386 354 349 486 321

Diversity 4.746 4.336 2.572 5.372 4.090 4.223

Equitability 0.74 0.62 0.32 0.80 0.45 0.54

PRA Achnanthes sp. 12.6 23.9 13.3 4.1 10.0 13.0

PRA Nitzschia sp. 44.4 15.3 0.9 26.5 33.9 19.3

PRA Major Species: ////

Achnanthes minutissima 12.1 23.1 13.3 — — 11.8

Cyclotella meneghiniana — — — — — —
Cymbella affinis — 13.7 19.8 — — 24.3

Diatoma tenue — — 10.2 — — —
Entomoneis paludosa — — — — — —
Gomphonema olivaceum — — 44.1 — — —
Navicula cincta — — — — 23.5 10.3

Nitzschia frustulum 15.1 — — — 25.3 11.9

Synedra fasciculata — — — — — —

*For the "semi-detailed" analysis, 117 diatom taxa and 21,384 frustules

were counted.

//This collection was not examined for the non-datom algae.

////None of the diatom taxa in this sample had PRA values greater than 10%,
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Table 1153. Continued (the third page of three pages)

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Anabaena
Ankistrodesmus
Audouinella
Bacillariophyceae
Chara
Cladophora
Hormidium
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Scenedesmus
Spirogyra
Spirulina
Stigeoclonium
Tribonema
Ulothrix
Vaucheria

9/14/79a 9/14/79b 9/15/79c 9/29/79 10/19/79 11/05/79
0692A 0426R 0118F 0426S 0426T 0426U

B A B C C C

1-VC 1-VA 1-A 3-VC 4-C

2-VC 2-VC 1-VA 3-VC

4-C

3-C

4-C

3-VC 2-A 2-A

4-VC

1-VA

3-A

1-VA 2-A

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cyclotella

meneghiniana
Cymbella aff inis
Diatoma tenue
Entomoneis paludosa
Gomphonema olivaceum
Navicula cincta
Nitzschia frustulum
Synedra fasciculata

50

44

366
4.197
0.61
12.8

39.9

12.8

16.9

20.8

a—Collected at T07S,R43E,17C (upstream and intermediate sampling site)

b—Collected at T06S,R43E,19D (major downstream sampling site),
c—Collected at T06S,R43E,18B (sampling site near mouth).
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Table 1154. Periphyton community data and major algal taxa obtained
from natural substrates collected from Stroud Creek near
Quietus-Decker and from Lee Creek near Quietus-Birney

.

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Anabaena
Bacillariophyceae
Chaetophora
Cladophora
Closterium
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Spirogyra
Tribonema

Stroud Creek Lee Creek
7/13/79 9/04/79 11/05/79 7/12/79
0656A 0656B 0656C 0654A
A B B A

5-R — — 6-C

1-A 2-VC 3-A 3-A— — — 1-VA
2-VC — — —
4-R — 7-R —
:: __

2-VA 2-A
5-C

3-VC

— 6-C
5-C __

— — 1-VA —
— 1-A 4-VC —

4-VC

Total Diatom Taxa 68

Total Taxa Counted 46

Frustules Counted 137

Diversity 4.567

Equitability 0.76

PRA Achnanthes sp

.

2.2

PRA Nitzschia sp. 44.3

PRA Major Species:

Navicula cincta 10.9

Nitzschia frustulum —
Nitzschia microcephala 22.6

Nitzschia paleacea —

74

54

322
4.851
0.80
4.6

35.3

10.2

17.4
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Table 1155. Periphyton community data and major algal taxa obtained
from natural substrates collected from the East Fork of

Hanging Woman Creek near Birney (the first page of three
pages).

Collection Date 6/11/78 8/18/78 8/27/78 9/09/78 10/08/78
Sample Number 0419A 0419B 0419C 0419D 0419E
Sample Code A A A A A
Rank-Abundance:
Anabaena — — — — 4-R
Audouinella 4-R 4-C 2-C — 2-VC

Bacillariophyceae 1-VA 1-A 1-A 1-VC 1-A

Chaetophora — — — — —
Chara — — — — —
Cladophora 2-C 2-VC — 2-VC —
Closterium — — — — —
Enteromorpha 3-C — — — —
Hormidium — — — — —
Monostroma — — — — —
Mougeotia — — — — —
Nostoc — — — — —
Oedogonium 7-R — — 3-R —
Oscillatoria 5-R — — — —
Phormidium — 3-C — — 3-C

Rhizocloniura — — — — —
Spirogyra 6-R — — — —
Tribonema — — — — —
Vaucheria — — — — —
Zygnema — — — — —

Total Diatom Taxa 42 55 44 71 64

Total Taxa Counted 32 44 37 49 52

Frustules Counted 258 363 315 333 352
Diversity 3.153 4.362 3.824 4.628 4.240
Equitability 0.41 0.68 0.57 0.74 0.54

PRA Achnanthes sp. 6.4 15.4 15.6 20.1 16.8
PRA Nitzschia sp. 14.2 24.0 17.5 16.5 26.0
PRA Major Species:
Achnanthes lanceolata — — — 10.2 —
Achnanthes minutissima — — — — —
Amphora perpusilla — — — — 21.3

Cocconeis placentula — — 12.4 11.4 —
Navicula gregaria — — — — —
Navicula viridula 43.9 20.1 24.1 — —
Nitzschia frustulum — — — — 17.4

Nitzschia linearis — — — — —
Nitzschia paleacea — — — — —
Surirella ovata 11.7 — — — —
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Table 1155. Continued (the second page of three pages).

Collection Date 11/04/78 2/11/79 3/31/79 5/19/79 6/22/79
Sample Number 0419F 0419G 0419H 04191 0419J
Sample Code A A A A A
Rank-Abundance

:

Anabaena — — — — —
Audouinella 2-VC 2-VC — — —
Bacillariophyceae 1-VC 1-VA 1-A 1-A 1-VA

Chaetophora — — — — —
Chara — — — — —
Cladophora — — — 2-A —
Closterium — — — — —
Enteromorpha — — — — —
Hormidium — — — — —
Monostroma — — — — 2-A

Mougeotia — — — — —
Nostoc — — — — —
Oedogonium 3-R — — — 5-C

Oscillatoria — — — — —
Phormidium 4-R — — — —
Rhizoclonium — — — — 4-VC

Spirogyra — — — — —
Tribonema — — — 4-C —
Vaucheria — — 2-VC 3-C 3-VC

Zygnema — — — — —

Total Diatom Taxa 69 39 53 70 52

Total Taxa Counted 55 33 47 52 40

Frustules Counted 351 373 380 336 329

Diversity 4.838 3.638 4.110 4.540 4.254

Equitability 0.77 0.54 0.53 0.66 0.70

PRA Achnanthes sp. 16.8 27.1 13.2 11.3 22.5

PRA Nitzschia sp. 27.7 19.0 20.2 30.2 38.9

PRA Major Species:

Achnanthes lanceolata — — — — 10.0

Achnanthes minutissima 11.1 23.6 — — 12.5

Amphora perpusilla — 18.8 — — —
Cocconeis placentula — — — 11.3 —
Navicula viridula — 13.1 22.1 14.3 —
Nitzschia frustulum — — — — —
Nitzschia linearis — — — 11.0 —
Nitzschia paleacea — — — — 13.4

Surirella ovata — — 16.1 — —
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Table 1155. Continued (the third page of three pages).

Collection Date 7/28/79 8/07/79 9/05/79 9/29/79 11/05/79
Sample Number 0419K 0419L 0419M 0419P 0419S
Sample Code A D A C C

Rank-Abundance:
Anabaena — — — — —
Audouinella 3-VC 5-C 2-A — —
Bacillariophyceae 2-VC 1-A 3-VC 6-VC 4-VC
Chaetophora — — — — 5-VC
Chara — 4-VC — — —
Cladophora — — 4-C 5-A 3-A
Closterium — 7-R — — 6-C
Enteromorpha 1-A — — — —
Hormidium — 8-R — — —
Monostroma — 2-VC — — —
Mougeotia — — — 1-VA —
Nostoc — 3-VC — 2-A —
Oedogonium — — — — —
Oscillatoria — — — — —
Phormidium 4-C 9-R — — —
Rhizoclonium — 6-C — — —
Spirogyra — — — 4-A 2-VA
Tribonema — — — — —
Vaucheria — — 1-A — —
Zygnema — — — 3-A 1-VA

Total Diatom Taxa 39 53 51
Total Taxa Counted 28 53* 38 — —
Frustules Counted 349 387* 326 — —
Diversity 2.146 4.386 4.034 — —
Equitability 0.21 0.58 0.63 — —
PRA Achnanthes sp. 70.5 30.3 34.4 — —
PRA Nitzschia sp. 14.6 21.5 14.4 — —
PRA Major Species:
Achnanthes lanceolata — — 11.7 — —
Achnanthes minutissima 68.2 22.3 22.7 — —
Amphora perpusilla — — — — —
Cocconeis placentula — — 13.8 — —
Navicula gregaria — 10.8 — — —
Navicula viridula — — — — —
Nitzschia frustulum — 11.0 — — —
Nitzschia linearis — — — — —
Nitzschia paleacea — — — — —
Surirella ovata — — — — —

*For the "semi-detailed" analysis, 118 diatom taxa and 11,997
frustules were counted.
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Table 1156. Periphyton community data and major algal taxa obtained
from natural substrates collected from Bear Creek near
Otter and from Cow Creek near Otter-Fort Howe.

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Agmenellum
Bacillariophyceae
Cladophora
Closterium
Mougeotia
Nostoc
Phormidium
Scenedesmus
Spirogyra
Stigeoclonium

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cocconeis placentula
Nitzschia palea
Synedra famelica

Bear Creek Cow Creek
7/12/79 9/30/79 6/27/79 7/31/79 8/31/79
0652A 0652B 0644A 0644B 0644C
A B B B A

5-R
2-A 1-VA 2-VC 1-A 1-VA
3-VC

4-R

— — —

— 2-C
1-A 2-VC

3-C

2-VA

4-C
1-VA

3-C

— — —

44 „ .. ._ 61

28 — — — 49

359 — — — 366
2.972 — — — 4.351
0.39 — — — 0.61

39.8 — — — 20.7

5.6 — — — 29.7

39.8

22.3

11.2

15.0
12.8
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Table 1157. Periphyton community data and major algal taxa obtained from
natural substrates collected from upper Otter Creek near Otter-

Fort Howe.

Collection Date 7/07/78 8/29/78 6/27/79 7/31/79 9/30/79a 9/30/79b
Sample Number 0523A 0523B 0523C 0523D 0694A 0523E
Sample Code B A B B B B

Rank-Abundance:
Audouinella — — 3-VC 3-VC — —
Bacillariophyceae 3-A 3-A 2-VC 1-VA 1-VA 1-VA
Cladophora 1-VA 1-VA 1-VA 4-C — 2-A
Closterium 5-C — — — — —
Oscillatoria — — — — 2-C 4-VC
Phormidium — — — 2-A — —
Rhizoclonium 4-C — — — — —
Scenedesmus — — — — — 5-R
Spirogyra 2-A — — — — —
Spirulina — — — — — 6-R
StigeocIonium — — — — — 3-VC
Vaucheria — 2-A — — — —

Total Diatom Taxa — 68 — — — —
Total Taxa Counted — 60 — — — —
Frustules Counted — 387 — — — —
Diversity — 4.751 — — — —
Equitability — 0.67 — — — —
PRA Achnanthes sp

.

— 18.4 — — — —
PRA Nitzschia sp. — 14.6 — — — —
PRA Major Species:
Achnanthes minutissima — 15.8 — — — —
Pleurosigma delicatulum — 13.4 — — — —

a—Collected at T08S,R46E,05C (upstream sampling site above Bear Creek),
b—Collected at T07S,R45E, 13D (major upstream sampling site).
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Table 1158. Periphyton community data and major algal taxa obtained
from natural substrates collected from lower Otter Creek
near Ashland (the first page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Ankis trod esmus
Audouinella
Bacillariophyceae
Cladophora
Closterium
Euglena
Lyngbya
Micro thamnion
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Scenedesmus
Spirogyra
Spirulina
Stigeoclonium

6/15/78 7/05/78 7/21/78 7/31/78 9/04/78
0423A 0423B 0423C 0423D 0423H
A A A A A

1-A

3-A
4-R

5-R

2-A

2-A
1-VA

4-R

3-R

2-VC
1-VA

4-R
3-R

2-VC
1-VA

2-VC
1-VA

3-VC

4-C

Total Diatom Taxa 53 37 43 32 49

Total Taxa Counted 48 36 38 26 45

Frustules Counted 317 315 337 359 323

Diversity 4.520 4.227 3.782 2.888 4.331

Equitability 0.71 0.75 0.53 0.38 0.67

PRA Achnanthes sp. 4.1 7.0 10.7 41.5 15.5

PRA Nitzschia sp. 36.1 30.9 27.0 23.8 36.5

PRA Major Species:
Achnanthes minutissima — — 10.7 41.5 15.5

Cyclotella meneghiniana 11.4 — — — —
Cymbella affinis — — — — —
Cymbella cymbiformis — — — — —
Diatoma tenue — — — — —
Gomphonema olivaceum
Navicula cincta
Nitzschia frustulum
Nitzschia longissima
Nitzschia palea
Rhoicosphenia curvata
Thalassiosira pseudonana

17.3

10.1

10.1
12.0

14.9

16.0

27.3

15.9

17.5

12.3

13.9
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Table 1158. Continued (the second page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Ankistrodesmus
Audouinella
Bacillariophyceae
Cladophora
Closterium
Euglena
iyngbya
Microthamnion
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Scenedesmus
Spirogyra
Spirulina
StigeocIonium

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cyclotella meneghiniana
Cymbella aff inis
Cymbella cymbiformis
Diatoma tenue
Gomphonema olivaceum
Navicula cincta
Nitzschia f rustulum
Nitzschia longissima
Nitzschia palea
Rhoicosphenia curvata
Thalassiosira pseudonana

10/08/78 11/05/78 2/11/79 3/31/79 5/20/79
0423K 0423L 04230 0423P 0423Q
A A A

5-R
3-C
1-VA

B A

1-VA 1-VA 1-C 2-A
2-VA 2-A 2-VC — 1-VA

23.7

25.1

4-R

44 43 46
38 30 33

350 339 343
3.714 3.010 2.965
0.50 0.37 0.33
24.0 2.4 15.5
10.9 3.0 4.8

15.5

17.4 —
29.5 —
22.7 43.1
12.4 17.8

41

30
365

2.942
0.37
2.7

7.4

10.4

41.9

22.5
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Table 1158. Continued (the third page of three pages).

Collection Date
Sample Number
Sample Code
Rank-Abundanc e :

Ankistrodesmus
Audouinella
Bacillariophyceae
Cladophora
Closterium
Euglena
Lyngbya
Microthamnion
Mougeotia
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Scenedesmus
Spirogyra
Spirulina
Stigeoc Ionium

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Cyclotella meneghiniana — — — — —
Cymbella aff inis — — — — —
Cymbella cymbiformis — — — — —
Diatoma tenue — — — —
Gomphonema olivaceum — — — — —
Navicula cincta — 43.7 — — —
Nitzschia frustulum — 23.6 — — 45.2

Nitzschia longissima — — —
Nitzschia palea — — — — —
Rhoicosphenia curvata — — — —
Thalassiosira pseudonana — —
*For the semi-detailed analysis, 112 diatom taxa and 31,455 frustules
were counted.

7/17/79 8/07/79 9/29/79a 9/30/79b 9/30/79a
0423S 0423T 0423V 0695A 0423W

C D C B A

— —
3-A 2-VC

2-VC 1-VA 2-A 1-VA 1-VA

—
2-A 1-VA 2-A

8-R —

— 7-R
6-C

—
7-C

4-A 7-R

1-A 4-VC 4-C 6-VC 6-C— — — 5-A 5-C— 5-C —
9-R

3-VC

— 3-VC 3-A —

:: ::
5-R 10-R

4-C

__ 40 47— 40* — — 28— 699* — — 391— 2.955 — — 3.802— 0.28 — — 0.71— 3.3 — — 6.6
— 44.0 — — 63.1

a—Collected at T03S,R44E, 12C (major downstream sampling site).

b—Collected at T05S,R45E,11C (upstream and intermediate sampling site)
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Table 1159. Periphyton community data and major algal taxa obtained
from natural substrates collected from Pumpkin Creek
near Miles City (the first page of two pages).

Collection Date 6/15/78 7/05/78 7/21/78 7/31/78 9/06/78

Sample Number 0421A 0421B 0421C 0421D 0421F

Sample Code A B A A A
Rank-Abundance

:

Anabaena 6-R — — — —
Ankistrodesmus — — — — —
Bacillariophyceae 1-C 1-C 2-C 3-C 2-C

Chara — — — — —
Cladophora — — — 2-VC 1-VC

Cosmarium 4-R — — — —
Oedogonium — — — — —
Oscillatoria — — — — —
Phormidium — — 3-R — 3-C

Rhizoclonium — — 1-VC — —
Spirogyra — — — — —
StigeocIonium 2-R — — — —
Tribonema 3-R — — 1-A —
Ulothrix 5-R — — — —

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Amphora veneta
Gomphonema angustatum
Navicula cincta
Navicula pavillardii
Nitzschia
Nitzschia
Nitzschia

communis
frustulum
kutzingiana

Nitzschia
Nitzschia
Nitzschia

longissima
palea
paleacea

22

20

324

2.870
0.50
0.0

61.7

43.2

18 25 39

17 25 38

317 337 336

1.723 1.874 4.190
0.24 0.20 0.71

0.9 0.0 0.9

73.8 74.5 59.5

15.8

68.8

10.4

69.7
13.7

12.8
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Table 1159. Continued (the second page of two pages)

Collection Date
Sample Number
Sample Code
Rank-Abundance :

Anabaena
Ankistrodesmus
Bacillariophyceae
Chara
Cladophora
Cosmarium
Oedogonium
Oscillatoria
Phormidium
Rhizoclonium
Spirogyra
Stigeoclonium
Tribonema
Ulothrix

10/09/78 5/12/79 8/09/79 11/07/79
04211 0421J 04 2IK 0421M
A A D A

4-R
1-VC 1-VC 1-A 1-VC

2-R

3-R 2-C

3-VC

2-A

2-C

Total Diatom Taxa 45 28 36 28

Total Taxa Counted 41 28 36* 27

Frustules Counted 408 137 329* 138

Diversity 4.202 3.768 4.118 3.467

Equitability 0.66 0.71 0.71 0.59

PRA Achnanthes sp. 2.9 0.0 12.7 0.0

PRA Nitzschia sp. 49.4 67.7 37.3 57.0

PRA Major Species:

Achnanthes minutissima — — 12.7 —
Amphora veneta — — — —
Gomphonema angustatum 15.2 — — —
Navicula cincta 12.0 — — —
Navicula pavillardi
Nitzschia communis
Nitzschia frustulum
Nitzschia kutzingiana
Nitzschia longissima
Nitzschia palea
Nitzschia paleacea

19.3 13.9

29.9

19.3

10.0 40.6

*For the "semi-detailed" analysis, 84 diatom taxa and 13,818

frustules were counted.
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Table 1160. Periphyton community data and major algal taxa obtained
from natural substrates collected from Mizpah Creek
near Mizpah (the first page of two pages).

Collection Date 6/15/78 7/05/78 7/21/78 7/31/78 9/06/78
Sample Number 0422A 0422B 0422C 0422D 0422F
Sample Code A A B A A
Rank-Abundance :

Anabaena — — — —
Ankistrodesmus
Bacillariophyceae 2-C 3-C 2-C 2-C 2-A
Chara — — — —
Cladophora — 1-VA 1-A
Closterium — — — — 4-C

Oedogonium — — — — —
Phormidium — — 3-R — 3-VC
Rhizoclonium — 2-VC — 1-VA 1-VA
Rivularia 1-VC
Spirogyra —
Spirulina — — — — 5-R

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Amphipleura pellucida
Cymbella pusilla
Navicula cincta
Navicula odiosa — — — —
Navicula pavillardii
Nitzschia amphibia 15.7

Nitzschia frustulum 51.3 59.0 — 17.2
Nitzschia paleacea — — — —
Nitzschia valdestriata — — — 13.3

16 18

15 18

115 100

2.602 2.571
0.53 0.44
7.8 0.0

78.3 66.0

25 46
23 39

128 338

3.830 4.367
0.91 0.77
0.0 0.0

48.5 46.0

— 10.7

17.2 17.2
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Table 1160. Continued (the second page of two pages).

Collection Date 10/09/78 5/12/79 8/09/79 11/07/79
Sample Number 04221 0422J 0422K 0422M
Sample Code A A D A
Rank-Abundanc e

:

Anabaena — — 7-R —
Ankistrodesmus — 3-R — —
Bacillariophyceae 1-VC 1-C 1-A 2-C

Chara — — 4-C —
Cladophora — — — —
Closterium — — — —
Oedogonium — — 5-C —
Phormidium 2-R 2-C 3-A —
Rhizoclonium — — 2-A —
Rivularia — — — —
Spirogyra — — — 1-A
Spirulina — — 6-R —

Total Diatom Taxa 42 29 51 49

Total Taxa Counted 38 29 51* 44

Frustules Counted 346 136 630* 408

Diversity 4.256 2.884 4.259 4.315

Equitability 0.74 0.34 0.55 0.66
PRA Achnanthes sp. 0.0 0.0 trace 1.0

PRA Nitzschia sp. 42.3 78.5 43.5 35.1

PRA Major Species:
Amphipleura pellucida — — — —
Cymbella pusilla — — — 12.0

Navicula cincta 22.9 — 14.1 30.4

Navicula odiosa 11.8 — — —
Navicula pavillardii — — 18.5 —
Nitzschia amphibia — — — —
Nitzschia frustulum — — 17.6 —
Nitzschia paleacea — 55.9 — —
Nitzschia valdestriata — — — —

*For the "semi-detailed" analysis, 97 diatom taxa and 20,160
frustules were counted.
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Table 1162. Periphyton community data and major algal taxa obtained
from natural substrates collected from lower Armells
Creek near Forsyth.

Collection Date 8/24/78x
0532A

5/13/79 7/03/79
0532D

9/21/79
0532E

11/07/79
Sample Number 0532B 0532F
Sample Code A B B B B

Rank-Abundance

:

Bacillariophyceae 1-VA 1-VA 1-VA 1-VA 1-A
Chroococcus — — — — 6-R

Cladophora — 2-A — — —
Closterium 3-R — — — —
Cosmarium 4-R — — — —
Enteromorpha — — — 4-VC —
Hormid ium — — — 8-C —
Mougeotia — — — 5-VC 2-VC

Oedogonium — — — 7-C 5-C
Oscillatoria 2-C — — 6-C —
Schizomeris — — 2-A — 4-VC
Spirogyra — — — 2-A 3-VC

Zygnema — — — 3-A —

Total Diatom Taxa 62

Total Taxa Counted 41

Frustules Counted 377

Diversity 3.971
Equitability 0.56
PRA Achnanthes sp. 4.8

PRA Nitzschia sp. 29.3
PRA Major Species :

Cymbella affinis 29.7

xLower Armells Creek probably affected by Yellowstone River irri-

gation return flows on this sampling date.
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Table 1163. Periphyton community data and major algal taxa obtained from
natural substrates collected from Sweeney Creek near Rosebud.

Collection Date
Sample Number
Sample Code
Rank-Abundance ;

Ankistrodesmus
Bacillariophyceae
Calothrix
Mougeotia
Oedogonium
Oscillatoria
Spirogyra
Tribonema
Zygnema

Total Diatom Taxa
Total Taxa Counted
Frustules Counted
Diversity
Equitability
PRA Achnanthes sp.

PRA Nitzschia sp.

PRA Major Species :

Achnanthes minutissima
Nitzschia frustulum

5/28/78 7/12/78 8/23/78 5/13/79 8/21/79 11/07/79
0415A 0415B 0415C 0415D 0415E 0415F
A B A B B B

2-R — — 2-R — —
1-A 2-A 1-A 1-A 2-A 3-A

4-C
— 3-VC 5-C— 4-R 6-R — — —
— — 3-VC — 1-A 5-C

—
1-VA
5-R

2-VC

7-R

65

— — 1-VA

43

36 — 52 — — —
361 — 371 — — —
2.851 — 4.518 — — —
0.28 — 0.65 — — —
55.4 — 21.8 — — —
18.4 — 31.2 — — —

54.8 — 21.3
11.9 — 11.6 — — —
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Table J166. Periphyton community data and major algal taxa collected from
artificial substrates placed into the upper Rosebud Creek near
Kirby and the Tongue River near Pyramid Butte-Birney stations.

Rosebud Creek Tongue River
Collection Date 8/18/78 8/29/78 11/05/78 8/27/78 10/08/78 11/04/78
Sample Number 0425E 0425F 0425K 0364F 0364H 0364K
Sample Code E E E E E E

Rank-Abundanc e

:

Agmenellum — — — — — 4-R

Bacillariophyceae 1-VA 1-VA 1-VA 1-A 1-VA 1-VA

Mougeotia — — — — 3-R 2-A

Peridinium — — — 2-R — —
Phormidium 2-R — — — 2-VC 3-VC

Stigeoclonium — 2-VC — — — —

Total Diatom Taxa 41 41 41 42 44 45

Total Taxa Counted 30 34 28 31 37 40

Frustules Counted 358 346 342 353 350 341

Diversity 3.388 3.784 3.060 3.715 4.102 3.879
Equitability 0.50 0.59 0.43 0.61 0.68 0.52

PRA Achnanthes sp

.

1.7 6.6 2.0 19.9 14.3 25.2

PRA Nitzschia sp. 7.6 10.2 6.5 4.3 18.1 41.2

PRA Major Species:
Achnanthes minutissima — — — 19.3 13.7 25.2

Cocconeis pediculus — — — 17.6 15.1 —
Cymbella affinis — 26.9 — — — —
Diatoma vulgare 37.4 — — — — —
Gomphonema olivaceum — — 28.0 — — —
Gomphonema tenellum — — — 17.0 — —
Navicula tripunctata 11.7 16.2 — — — —
Navicula viridula — — 24.3 — — —
Nitzschia acicularis — — — — — 10.9

Nitzschia dissipata — — — — 14.3 16.7
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