DATA COMPILATION OF BENTHIC INVERTEBRATES FROM TRIBUTARY STREAMS OF
THE YAMPA AND NORTH PLATTE RIVER BASINS, NORTHWESTERN COLORADO

By Linda J. Britton

U.S. GEOLOGICAL SURVEY

OPEN-FILE REPORT 83-140

Lakewood, Colorado

1983




UNITED STATES DEPARTMENT OF THE INTERIOR

JAMES G. WATT, Secretary

GEOLOG ICAL SURVEY

Dallas L. Peck, Director

For additional information
write to:

Colorado District Chief

U.S. Geological Survey, MS 415
Box 25046, Denver Federal Center
Lakewood, CO 80225

For sale by:

Open-File Services Section
Western Distribution Branch
U.S. Geological Survey, MS 306
Box 25425, Federal Center
Denver, CO 80225

Telephone: (303) 234-5888



CONTENTS

Abstract=—==--m=--s--m e e
Introduction----=-=--=-==-=-=-cmccmmm e m e
Background-----=-----=---------cm---
Purpose and scope------=----==-=-=-=-—c=—--
Methods and sampling-site locations-----------
Collection and analysis-=-=====-=-=---=--
Sampling sites---=-==---=--="~=--cc--—-——o
Results-=-======-ccmmm e
References cited---=--=---=m=cemcmmmm e -

I LLUSTRATIONS

- - - - -

- - - - -

Figures 1-5. Maps showing location of:
T. Study areg------===-=--==--=---=-c-cmoomooemeoooo-—-
2. Trout Creek, Fish Creek, sampling sites and numbers-
3. Williams Fork, sampling sites and numbers-----------
4, Canadian River, sampling sites and numbers----------
5. Little Grizzly and Grizzly Creeks, sampling sites
and numbers==-=-===---c----e—ee e ——m— oo —mm— oo
TABLES
Table 1. Sampling-site locations=---=====----==----—mccmmomommmomo oo

2. Water-quality field measurements and instantaneous discharge

of streams sampled in the Yampa Ri

ver basin-----------------

3. Water-quality field measurements and instantaneous discharge

of streams sampled in the North Pl

atte River basin----------

4-18. Taxa and densities of benthic invertebrates, per square meter,

collected from:

L, Trout Creek (Tr-1)====--m==cmm et e
5. Trout Creek (Tr=2)===-==---=m-cmmm e
6. Trout Creek (Tr=3)=-==-m==m-mmem e
7. Fish Creek (F=1)=m=m=mmmmmmm e e
8. Fish Creek (F-=2)=====cm=mmroem oo e e e
9. Fish Creek (F-3)-==-======-=--mmmmmmmmmmmm oo oo
10. East Fork Williams Fork (WF=1)=-=-==-=---mccmocoooonn
11. South Fork Williams Fork (WF=2)==-====-==c=camacaaoaa-
12. Williams Fork (WF=3)-=======momm e e e
13. Williams Fork (WF=4)--====cmemome e e e
14, Canadian River (CR-1)==-======-moommmmommmom oo oo
15. Canadian River (CR=2)=======mm-c oo e e e

16. Little Grizzly Creek (LGr-1)
17. Little Grizzly Creek (LGr-2)

18. Grizzly Creek (Gr-1)---=-----

EEENNNN = =

Page

13

15
21
27
33

Ly
50
56
62
68
74
79
84
90
96



METRIC CONVERSIONS

Inch-pound units used in this report may be converted to International
System of Units (S1) by the following conversion factors:

Multiply inch-pound unit By To obtain SI unit

foot (ft) 0.3048 meter

inch (in.) 25.40 millimeter

cubic foot per second (ft3/s) 0.02832 cubic meter per second
mile (mi) 1.609 kilometer

square foot (ft2) 0.09290 square meter
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DATA COMPILATION OF BENTHIC INVERTEBRATES FROM TRIBUTARY STREAMS OF THE
YAMPA AND NORTH PLATTE RIVER BASINS, NORTHWESTERN COLORADO

By Linda J. Britton

ABSTRACT

Benthic invertebrates were collected with a 210-micrometer mesh net Sur-
ber sampler in tributary streams of the Yampa River basin (Trout Creek, Fish
Creek, and Williams Fork) ‘and North Platte River basin (Canadian River and
Little Grizzly and Grizzly Creeks). The purpose of the study was to describe
and quantify the benthic invertebrate communities in selected streams in coal
mining areas. Field water-quality measurements of water temperature, specific
conductance, pH, and dissolved oxygen also were made to aid in assessing
stream water-quality conditions. This report describes the methods of data
collection and presents qualitative and quantitative results of benthic
invertebrates and associated water-quality data collected on a near bimonthly
basis during the growing season, beginning in April 1980 and ending in Sep-
tember 1981.

INTRODUCTION
Background

Energy resource development can have a profound effect on local water
quality of streams. In general, potential water-related problems associated
with development are: (1) Excessive use of available surface waters,
(2) increases in dissolved solids and sediment loads in surface waters, and
(3) changes in stream morphometry. As a result of these environmental
changes, benthic invertebrate communities may be altered. Stream insects may
provide a means for detecting gradual changes in the aquatic environment
because some species are sensitive to pollution.



Purpose and Scope

Benthic invertebrates were sampied in two drainage basins in Colorado
where coal is presently or has been previously mined (fig. 1). Sampling
objectives were to describe and quantify the benthic invertebrate communities
in selected streams in coal-mining areas. A secondary objective was to com-
pare the results with other data collected prior to this study and to assess
possible changes in water quality reflected in the benthic invertebrate com-
munity composition. Generally, sampling provided quantitative and qualita-
tive data on density and relative abundance of various benthic invertebrate
species. In addition, field water-quality constituents and properties, con-
sisting of temperature, specific conductance, pH, and dissolved oxygen, were
measured.

Sampling began in April 1980, continued on a near bimonthly basis during
the growing (open-water) season (April-November), and was completed in Sep-
tember 1981. Because of streamflow conditions and the timing of periods of
maximum productivity, data were collected mainly after ice-out in late spring
and during the low-flow periods of summer and early autumn.

This report describes site seiection, methods of data collection and
analyses, and presents qualitative and quantitative findings of benthic
invertebrates with associated water-quality data. An interpretive discussion
of the biological and water-quality data, including statistical relations is
in Britton (1983).

METHODS AND SAMPLING~SITE LOCATIONS

Collection and Analyses

Beginning in April 1980, benthic invertebrates were collected at select-
ed sites using a square-foot Surber sampler having a 210-um (micrometer) mesh
net, and the methods described by Greeson and others (1977). |In most instan-
ces, three replicate samples were collected in riffle areas at each site.
According to Gaufin and others (1956), three Surber samples generally will
contain one-half to two-thirds of the species observed in ten samples. In
addition, the separate analysis of each sample indicates differences in dis-
tribution of numbers and taxa at a site.

Field water-quality measurements of water temperature, specific conduct-
ance, pH, and dissolved oxygen were made with a multiparameter unit. At
sites having staff gages, streamflow was determined from a rating curve.

Benthic invertebrates were identified and counted by a private labora-
tory. The first set of benthic invertebrate samples (collected April and May
1980) was analyzed by a different laboratory than were the other sets of sam-
ples. Although the results from the first set of samples are given in this
report, they are not included as a part of the summaries or calculations in
Britton (1983).
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Sampling Sites

Biological and water-quality sampling sites were selected in areas where
coal was being mined or where mining was expected (fig. 1). Control sites
were selected upstream from all mining and at least one site on each stream
was Jlocated downstream from each mine or suspected mining area. Sites also
were selected in conjunction with an ongoing study determining traveltime and
reaeration rates on the same stream reaches. Whenever prossible, biological
sampling sites were located at existing U.S. Geological Survey water-quality
stations or streamflow-gaging stations.

Table 1 shows stream sampling sites, including latitude and longtitude,
and sampling site numbers (Tr-1, for example) that correspond to the numbers
on the location maps (figs. 2-5).

RESULTS

Listed in tables 2 and 3 are the water-quality field data measured at
all stream sites in the Yampa and North Platte River basins. The field-
collected data include water temperature, specific conductance, pH, dissolved
oxygen, and instantaneous discharge, where available. Tables 4-18 present
the results of taxa and numbers of benthic invertebrates collected from all
the stream sites in the two river basins. The total number of taxa, number
of organisms, and diversity-index calculation are provided for individual
sampling dates at the end of each table.
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Figure 2.--Location of Trout Creek, Fish Creek, sampling sites and numbers.
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Table 2.--Water-quality field measurements and instantaneous discharge
for streams sampled in the Yampa River basin

[mo/dd/yr, month/day/year; °C, degrees Celsius; umhos, micromhos per centimeter
at 25°C; mg/L, milligrams per liter; ft3/s, cubic feet per second]

. Specific . .
Site Sagpl1ng tWater_ conduct- oH Dissolved Q1scha£g?
number /3d5 ) emBgr ance (units) oxygﬁn 1n:tg? a
(mo yr (°C) (umhos) (mg/L) ( s)
TROUT CREEK
Tr-1--===~- 04/14/80 0.0 160 7.5 10.3 ---
07/30/80 14.5 250 7.6 7.9 -
09/17/80 14.5 225 --- 7.9 111.5
11/18/80 0.0 188 8.1 11.2 25
04/20/81 8.0 142 8.0 7.9 29
05/21/81 8.2 158 8.5 9.4 16
06/30/81 13.4 275 7.8 7.6 15
07/30/81 13.2 220 8.4 7.7 17
09/03/81 18.8 184 7.9 7.2 15
Tp=-2---==--~ 04/14/80 3.0 180 7.6 10.6 229
07/30/80 16.0 290 8.0 7.5 8.5
09/17/80 12.0 230 -=-- 7.9 7.2
11/19/80 0.0 193 7.6 10.6 9.0
04/20/81 8.3 151 8.2 8.0 ---
05/18/81 11.2 200 8.3 9.3 -—-
06/29/81 14.4 272 7.9 7.8 ---
07/30/81 12.6 224 8.7 7.8 ---
09/03/81 17.9 186 8.0 7.3 -—-
Tr=3=-=---~-- 04/14/80 9.5 700 8.2 9.3 341
07/30/80 23 600 8.3 7.8 15
09/17/80 17 570 --- 8.1 15
11/19/80 0.0 533 8.2 12.1 9.3
04/21/81 10.5 369 8.0 8.2 ---
05/21/81 7.7 510 8.6 9.8 ---
06/30/81 25.3 588 8.2 6.8 ---
07/29/81 23.2 394 8.6 6.4 ---
09/02/81 19.6 550 8.3 8.3 ---
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Table 2.--Water-quality field measurements and instantaneous discharge

for streams sampled in the Yampa River basin--Continued

. Specifi . .
Site Sampling Water_ cgﬁgacéf pH Dissolved p1scharge
number date temper ance (units) oxygen instanta-
° 3
(mo/dd/yr) (°C) (umhos) (mg/L) (ft3/s)
FISH CREEK

F-1l-=====-- 04/15/80 7.5 340 8.4 9.9 416.5
07/31/80 24.5 730 8.5 6.5 4.2E
09/18/80 7.5 660 --- 8.1 .1
11/19/80 0.0 425 7.9 11.1 6.2
04/22/81 4.8 262 8.0 9.2 11.2
05/21/81 7.6 436 8.4 9.6 14.8
06/30/81 19 643 8.0 7.9 1.7
07/30/81 15.8 687 8.8 7.7 1.6
09/03/81 19.7 812 8.0 8.3 .8

F-2--=-====-- 04/15/80 7.0 490 --- 9.4 ---
07/31/81 20 710 8.1 7.4 42.8
09/18/80 11.0 800 --- 8.6 1.0
11/19/80 0.5 585 7.9 12.0 ---
06/30/81 23.0 696 8.0 6.9 1.4
07/29/81 24.2 676 8.7 7.1 1.4
09/02/81 17.8 808 8.3 6.9 ---

F-3-==---=-- 04/15/80 2.0 850 --= 9.9 4141E
07/30/80 27.0 815 8.4 8.5 2.5
09/17/80 17.5 860 --- --- 1.8
11/19/80 0.8 970 8.3 11.9 3.6
04/22/81 9.6 370 7.9 8.7 13.7
05/18/81 15.4 948 8.5 9.5 13.0
06/30/81 26.8 672 8.1 --- .9
07/29/81 24.0 691 8.7 8.5 .8
09/02/81 18.7 956 8.0 4.7 .0

WILLIAMS FORK

WF-1-=-==--- 04/16/80 7.0 540 === 8.2 ===
07/30/80 15.5 205 7.8 7.7 ---
09/30/80 9.5 230 8.2 8.0 ---
11/20/80 0.0 233 8.1 11.1 -
04/21/81 7.8 231 8.2 8.2 ---
06/29/81 21.5 215 7.9 6.1 ---
07/30/81 17.1 216 8.7 7.8 --=
09/03/81 16.2 242 8.1 8.2 --=
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Table 2.--Water-quality field measurements and instantaneous discharge
for streams sampled in the Yampa River basin--Continued

: Specific . .
Site Sagpl1ng tWater_ cgnduct- bH Dissolved Q1scharg?
number /Zdj e?ggg ance (units) oxygin 1n:tg9ta
(mo/dd/yr) (umhos) (mg/L) (ft3/s)
WILLIAMS FORK--Continued

WF-2------- 04/16/80 7.0 520 --- 8.8 -
07/29/80 22.0 570 7.9 6.6 -—-
09/30/80 11.5 520 8.0 7.7 ---
11/20/80 0.5 587 8.1 10.7 ---
04/21/81 5.9 268 7.9 8.6 ---
06/29/81 25.1 473 7.8 5.8 -—-
07/30/81 20.3 468 8.7 7.9 ---
09/03/81 15.8 521 8.1 7.8 ---

WF-3------- 04/16/80 8.0 530 7.2 8.4 ---
07/29/80 23.0 440 8.5 7.2 -—-
09/30/80 13.5 503 8.1 8.1 —_—
11/20/80 0.2 622 8.0 11.0 ---
04/21/81 7.3 269 8.0 8.3 ---
06/29/81 24.0 347 7.5 -—- -
07/30/81 20.4 420 7.8 8.3 ---
09/03/81 13.8 492 7.7 7.7 ——

WF-4---=--~ 04/16/80 4.0 650 --- 8.6 ---
07/29/80 24.0 450 7.7 7.4 5155
09/30/80 14.5 566 8.1 8.2 33
11/20/80 0.4 689 7.9 10.4 33
04/21/81 7.6 277 7.9 8.3 155
06/29/81 24.1 370 8.0 6.7 69
07/30/81 19.8 437 8.8 7.7 25
09/03/81 13.2 535 7.8 7.8 27

1Gage operated by Sunland Mining Corporation, about 2 miles downstream from
site Tr-1.

2Gage operated by Pittsburg Midway Coal Company, about 0.5 miles downstream
from site Tr-2.

3Gage operated by Pittsburg Midway Coal Company, about 1.5 miles downstream
from site Tr-3.

4Gages at sampling sites operated by U.S. Department of Agriculture, Science
and Education Administration.

SGage operated by Empire Energy Coal Mine.
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Table 3.--Water-quality field measurements and instantaneous discharge
for streams sampled in the North Platte River basin

[mo/dd/yr, month/day/year; °C, degrees Celsius; umhos, micromhos per centimeter
at 25°C; mg/L, milligrams per liter; ft3/s, cubic feet per second]

Specific

. Sampling Water N Dissolved Discharge
nﬁ%ézr date temper- cggggct (ug?ts) oxygen instanta-
o 3
(mo/dd/yr) (°c) (umhos) (mg/L) (ft3/s)
CANADIAN RIVER
CR-1-=---=--- 05/07/80 0.5 55 7.5 11.8 42
07/24/80 20.0 100 7.3 6.7 11
09/16/80 12.0 120 --- 8.2 7.6
11/17/80 0.0 87 7.4 10.6 8.5
04/30/81 6.3 60 6.6 8.7 21
06/09/81 11.6 30 6.9 .0 137
07/28/81 15.7 90 8.0 7.5 14
09/01/81 13.6 81 7.0 7.6 12
CR-2-=-=--=--- 05/07/80 7.0 260 7.9 8.9 102
07/25/80 15.0 280 .7 7.8 19
09/16/80 14.5 300 --- 8.0 9.4
11/17/80 0.0 373 7.5 10.3 10
04/30/81 7.8 364 7.7 8.2 2.8
06/09/81 18.5 216 7.6 6.9 124
07/28/81 22.2 253 8.6 7.4 25
09/01/81 21.0 247 7.8 .1 12
LITTLE GRIZZLY CREEK
LGr-1------ 05/06/80 5.0 55 7.6 9.9 ---
07/23/80 20.0 60 7.3 6.6 ---
09/17/80 7.0 100 --- 8.6 ---
11/18/80 0.0 73 7.3 10.4 ---
04/29/81 9.7 28 6.6 7.2 ---
06/10/81 --- 21 6.4 8.6 ---
07/29/81 12.5 75 7.4 7.9 ---
09/02/81 10.4 65 7.2 7.3 ===



Table 3.--Water-quality field measurements and instantaneous discharge
for streams sampled in the North Platte River basin--Continued

. Specific . .
Site Sa2p11ng Water_ conduct- pH Dissolved Q1s§ha€g?
number /gdj temﬁgr ance (units) oxygﬁn 1n?tg9 N
(mo/dd/yr) (°C) (umhos) (mg/L) (ft3/s)
LITTLE GRIZZLY CREEK--Continued
LG4-2--~---- 05/06/80 6.3 160 7.1 10.1 249
07/24/80 15.0 180 7.6 6.7 6.4
09/17/80 8.5 220 --- 8.5 2.1
11/18/80 0.3 230 7.6 11.1 H
04/29/81 15.8 284 7.4 7.2 (H
06/10/81 14.9 209 7.2 6.7 H
07/29/81 21.3 197 8.9 9.5 (H
09/02/81 11.7 282 7.5 6.8 (Y
GRIZZLY CREEK
Gr-1------- 05/06/80 7.0 170 7.7 8.6 572
07/24/80 17.0 240 7.9 6.5 8.6
09/17/80 10.5 240 --- 5.8 2.6
11/18/80 0.2 210 7.5 10.4 D)
04/29/81 15.7 286 7.4 6.1 &)
06/10/81 16.3 154 7.3 6.4 M
07/29/81  18.8 204 8.1 6.7 (H
09/02/81 13.1 222 7.5 5.2 (1)

1Station discontinued.

1h
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