AQUATIC
ECOSYSTEM
INVENTOTRY

Macroinvertebrate
Analysis

Annual Progress Report

BUREAU OF LAND MANAGEMENT
ARIZONA STRIP DISTRICT

1987

Forest Service
Intermountain Region



AQUATIC ECOSYSTEM INVENTORY
Macroinvertebrate Analysis

AQUATIC ECOSYSTEM ANALYSIS FOR SELECTED STREAMS
ON THE BLM ARIZONA STRIP DISTRICT

1987

Fred A. Mangum
Aquatic Ecologist
USDA - Forest Service
Intermountain Region
Aquatic Ecosystem Analysis Laboratory
105 Page School
Brigham Young University
Provo, Utah 84602
(801) 378-4928



INTRODUCTION

BEAVER DAM WASH

BULLRUSH WASH

COTTONWOOD SPRING

MAIDENHAIR SPRING

PARIA RIVER .

STATE LINE SPRING

VIRGIN RIVER.

TABLE OF

CONTENTS
Bage

e e o s s o e s e e o o o o 1
- S e
e e o o o o o o s o e o o o 1
o o o o s e o e o o o o o s 13
e s s o s e s e o o o o o o 17
o Wexa ol B SRRy, ORRLL e o B2



AQUATIC ECOSYSTEM ANALYSIS
FOR SELECTED STREAMS ON THE
BLM ARIZONA STRIP DISTRICT

1987

BACKGROUND AND METHODS

In recent years land managers on many of our forests and
BLM districts in the west have improved the stability and
reliability of land management plans and decisions by sampling
aquatic organisms which act as natural monitors of management
activities within the drainages on public lanas.

During short-term exposure to water of poor quality or
adverse changes in habitat, organisms that cannot tolerate the
stress are destroyed and the aquatic macroinvertebrate
community structure changes. Since aquatic organisms respond to
their total environment, they can become an effective tool for
detection of environmental changes.

Our analysis of aquatic ecosystems is based upon multiple
factors including:

l. Various macroinvertebrate data - Community dry-weight
biomass/sample expressed in gm/mz; number of individuals per
taxa (resident populations?); DAT Diversity Index, which
combines a measure of dominance and number of taxa; habis,
habitat and feeding preferences of individual taxa or species;
specific tolerances of taxa; community composition; and BCI
(Biotic Condition Index), which indicates as a percentage how
close an aquatic ecosystem is to its own potential.

2. Physical parameter data and

3. Water chemistry data

Effective use of the Biotic Condition Index (BCI) depends
upon the availability of data on stream gradient, natural
capability of instream substrate (may not be the composition
present if man-influenced sedimentation is found at the sample
station), total alkalinity, and sulfate in mg/1l.
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Because of the way that macroinvertebrates occupy space
within a stream, it generally takes at least three samples to
represent the community accurately at a given station. One
sample per station costs less but has little value for aquatic
habitat assessment, one never knows if such single samples
represent the best, the worst or an average of possible
conditions at the sampling site. Also as a side benefit, three
samples per station provides a basis for various statistical
analyses, if random samples are all taken from a rubble
substrate in as similar habitat as possible, taking into
account mainly the velocity of flow and depth in the stream.
Biologists have found that compared to other sampling devices,
the Winget-modified surber net yields the highest coefficient
of correlation (similarity of samples).

A stream's natural potential £for productivity, habitat
quality and water quality can be compared to the "actual" by
taking quantitative samples of aquatic macroinvertebrates.
Careful analysis of macroinvertebrate communities can reveal
condition and trends in aquatic ecosystems. Sampling and
analysis is conducted in accordance with procedures outlined in
FSH R-4 2609.23, March 1985, Fisheries Habitat Surveys
Handbook.

This report is based upon 27 aquatic macroinvertebrate
samples from 9 stations on 7 streams along with water chemistry
and physical habitat data provided by your aquatic specialists.
Streams sampled included Beaver Dam Wash, Bullrush Wash,
Cottonwood Spring, Maidenhair Spring, Paria River, State Line
Spring and Virgin River.



BEAVER DAM WASH

The macroinvertebrate community was dominated by those
taxa tolerant to sedimentation and organic enrichment. However,
there was a fairly good population of the moderately tolerant
mayfly, Cipygmula, which indicated there was fairly good water
quality and at least some fairly good instream substrate. The
observed lack of shredders in the community often indicates a
lack of streamside deciduous vegetation, or unfavorable
instream habitat conditions for those species.

The potential for a resident trout fishery appears to be
fair to poor in this stream. A dominance of sediment tolerant
species and lack of clean water species, indicates there
may be very little if any suitable spawning substrate available
in the reach of stream sampled and the macroinvertebrate
standing crop of 0.6 gm/m2 would be limiting to the number and
size of fish that could be supported in the ecosystem.

The BCI value of 75 indicating fair conditions in this
aquatic ecosystem, was derived considering this to be a stream
with some natural 1limitations. It appeared there may be
opportunities for management to improve the inst®eam habitat
quality and possibly riparian habitat quality in this aquatic
ecosysten,



USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT
MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

A. Investigator Curtis Warrick
Forest/District BLM Arizona / Strip District
Stream BEAVER DAM WASH
State/County Arizona

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index grop Index
Station Date(s) DAT (mean) B/m~ (mean) BCI 72
1 9-03-87 10.2 0.6 75
Scale: DAT Standing crop BCI
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 11 - 17 1.6 - 4.0 75 +-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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BULLRUSH WASH

The" macroinvertebrate community was dominated by those
taxa tolerant to sedimentation. There was also an abundance of
those species which compete best where there is adverse water
chemistry. The observed low numbers of shredders at the Upper
Station is often found where riparian habitat is in fair to
poor condition and the shredders at the Lower Station are
generally found where riparian habitat does not include
deciduous plants or where the instream habitat is not
compatible with their needs. A moderately tolerant mayfly
Ameletus indicated there was fairly good water quality, and a
mosquito larvae indicated that the sampled stream reach was
less than 12 inches deep and had a low gradient. It appeared
there may be some impacts from grazing activities in the area.

The potential for a resident trout fishery did not appear
to be good. The dominance of sediment tolerant taxa and lack of
clean water species indicated there would be very little if any
suitable spawning substrate in the reach sampled, and the
macroinvertebrate biomass of 0.8 and 0.6 gm/m2 at Stations 1
and 2 respectively, would be limiting to the number and size of
fish that could be supported. However, this type of habitat may
be suitable for other kinds of fish that are better adapted to
living in this type of environment. With the high conductivity
of 1,700 umhos/cm at Station 1 and 1,800 umhos/cm at Station
2, some sensitive aquatic biota may have been limited by
adverse water chemistry.

The BCI values of 64 and 65 indicated that there were
stress conditions. It appeared there may be opportunities for
management to improve the instream habitat quality and possibly
riparian habitat quality in this aquatic ecosystem. Resident
population numbers for some of the species present indicated
that inspite of the impacts, this aquatic ecosystem was fairly
stable.



USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT

MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

A. Investigator

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

Curtis Warrick

Forest/District BIM Arizona / Strip District

Stream

BULLRUSH WASH

State/County

Forest Service Cat. No.

Arizona

B. Biotic
Diversity Standing Condition
Index grop Index
Station Date(s) DAT (mean) E/m~ (mean) BCI 60
(Upper) S-1 9-10-87 3.8 0.8 64
S~2 9-10-87 3.4 0.6 65
Scale: DAT Standing crop BCIL
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 11 - 17 1.6 - 4.0 75 ~-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 - 9§ 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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COTTONWOOD SPRING

The- aquatic macroinvertebrate community was dominated by
those taxa tolerant to sedimentation with indications of some
organic nutrients. Most of the species present were found in
less than resident population numbers which often indicates
some instability. This may have been due in part to the
scouring action of high waters from a rainstorm the night
before samples were taken. Perodically this stream experiences
very low flows. The observed lack of shredders in the community
is generally found where riparian habitat is in poor condition
or where instream habitat quality does not meet the needs of
the shredders, which was probably the case in this stream.

There did not appear to be a potential for a salmonid
fishery, but possibly a small minnow species could survive in
this habitat. Having taken into consideration natural
limitations of this habitat, the BCI value was 78 which
indicates that compared to its potential, there were fairly
good conditions in this aquatic ecosystem.

13



USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT
MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

A. Investigator Curtis Warrick
Forest/District BIM Arizona / Strip District
Stream COTTONWOOD SPRING .
State/County Arizona / Mohave County

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index rop Index
Station Date(s) DAT (mean) E/m~ (mean) BCI 80
S-1 8-13-87 3.9 0.08 78
Scale: DAT Standing crop BCI
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 11 - 17 1.6 - 4.0 75 =-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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MAIDENHAIR SPRING

The" aquatic macroinvertebrate community was dominated by
those taxa tolerant to sedimentation and some organic nutrients
were indicated. The observed lack of shredders often indicates
a lack of deciduous plants in a ripaian habitat. In spite of
some natural limitations and low flows in this ecosystem, the
macroinvertebrate community indicated there was fairly good
stability in this aquatic ecosysten.

It appeared there may be fairly good potential for a
nongame fishery, possibly small minnows.

Having taken into account natural 1limitations, the BCI
value of 85 indicated this aquatic ecosystem was in good

condition compared to its potential and would be an important
source of water for various kinds of wildlife in the area.

17



USFS - INTERMOUNTAIN REGION - AMNUAL PROGRESS REPORT

MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

A. Investigator Curtis Warrick
Forest/District BIM Arizona / Strip District
Stream MATIDENHAIR SPRING

State/County Arizona / Mohave County

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index rop Index
Station Date(s) DAT (mean) E/m~ (mean) BCI 80
S-1 8-13-87 5.7 0.2 85
Scale: DAT Standing crop BCI
Excellent 18 - 26 4.0 - 12.0 above 90
Good 11 - 17 1.6 - 4.0 75 =-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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PARIA RIVER

Two stations were sampled on this stream, one near Wilson
Spring and one near the lower boundary of the wilderness area.
None of the macroinvertebrate taxa at either of the stations
had resident population numbers, which indicates a great deal
of instability in this ecosystem. This could in part have been
due to the scouring action of a recent high flow from a storm.
The community that was present was dominated by those taxa
tolerant to sedimentation and organic enrichment, which often
indicates impacts from livestock grazing, There was, however
a clean water caddisfly present with fair population numbers at
the Upper Station which indicated fairly good water quality and
at least some good instream substrate. This species was
represented by just two individuals at the Lower Station which
still indicated there was fairly good water quality but the
habitat there was more limiting.

The 25 foot width and very shallow depth found at each of
the stations is typically found where there has been a great
deal of grazing impacts, where the streambanks 1lack the
stabilizing effects of riparian habitat and are generally
broken by the livestock as they go for water, which adds to the
sediment in the stream. As the stream becomes wider and more
shallow it becomes less capable of supporting a fishery. The
observed lack of shredders in the community is generally found
where riparian habitat is in poor condition or where instream
habitat quality is not sufficient for their needs.

The potential for a small minnow nongame population
appeared to be fair in this stream. It did not appear to be a
salmonid fishery stream. The low macroinvertebrate standing
crop of less than 0.1 g/m2 may even be limiting to a minnow
population.

The BCI value of 77 at the Upper Station (1) indicated
that this reach of stream was in fair condition compared to its
potential, and a BCI of 67 at the Lower Station (2) indicated
there were stress conditions in that reach of stream. It
appeared there may be opportunities for management to improve
the instream habitat quality, stability, riparian habitat, and
possibly water quality in this aquatic ecosystem.
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USFS - INTERMOUNTAIN REGION - AMNUAL PROGRESS REPORT
MACROINVERTEBRATE ANALYSIS

Prior to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

A. Investigator Curtis Warrick
Forest/District BLM Arizona / Strip District
Stream PARTIA RIVER (Low Bouﬁdary)
State/County Arizona

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index grop Index
Station  Date(s)  DAT (mean) £/m~ (mean) BCI 60
(Wil. Spr.) 1 9-25-87 3.2 0.05 77
(Low Bndry) 2 9-25-87 2.2 0.03 67
Scale: DAT Standing crop BCI
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 1 - 17 1.6 - 4.0 75 =-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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STATE LINE SPRING

None of the macroinvertebrate species in the community had
resident population numbers, which generally indicates some
instability. This may in part be due to very low flows which
get down to 0.25 cfs or the scouring action from the heavy rain
experienced the night before the sampleswere taken.

The community was dominated by those taxa tolerant to
sedimentation and some species present prefer pools or slow
moving water, particularly the mosquito larvae which indicated
the water in the area sampled was no more than 12 inches deep.
The shredder, a stonefly Zapagda, indicated there were some
deciduous plants in the riparian habitat and also indicated
fairly good water quality and at least some suitable instream
substrate.

Having good water quality this ecosystem appeared to have
potential for a minnow fishery, which may have been somewhat
limited by a low macroinvertebrate biomass of just 0.05 gm/m2,
The BCI value, based upon natural 1limitations, was 82 which
indicated this ecosystem was in good condition but could be
better. It appeared there may be opportunities for management
to improve the riparian habitat and possibly instream habitat
quality in this aquatic ecosystem.
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USFS -

INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT

MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School
Brigham Young University

Provo, Utah

84602

A. Investigator Curtis Warrick
Forest/District BIM Arizona / Strip District
Stream STATE LINE SPRING .
State/County Arizona / Mohave County

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index grop Index
Station Date(s) DAT (mean) EB/m~ (mean) BCI 76
1 8-13-87 .6 0.05 82
Scale: DAT Standing crop BCI
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 11 - 17 1.6 - 4.0 75 ~-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 - 0.5 below 75

FS-R4-2600-15(3/85)
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VIRGIN RIVER

The aquatic macroinvertebrate community was dominated by
those taxa tolerant to sedimentation and organic enrichment.
There were however some clean water and moderately tolerant
species present in limited numbers which indicated there was
fairly good water quality in this aquatic ecosystem. The
observed number of shredders is generally found where riparian
habitat has few deciduous plants. The community composition and
diversity indicated there was fairly good stability in the
reach of stream sampled.

It did not appear that this stream would provide a good
habitat for a salmonid fishery but it could possibly provide
habitat for a minnow species. The conductivity of 2,800
umhos/cm indicates there may be adverse chemistry for many of
the aquatic biota in this ecosystem, which may be part of the
reason why clean water and moderately tolerant species were so
limited. The scouring action of the recent thundershower could
have added to the factors 1limiting the <clean water and
moderately tolerant taxa.

The BCI value of 79 indicated that this reach of stream
was in fairly good condition but could be better. It appeared
there may be opportunities for management to improve the
instream habitat quality and possibly water quality in this
aquatic ecosystem.
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USFS - INTERMOUNTAIN REGION - ANNUAL PROGRESS REPORT
MACROINVERTEBRATE ANALYSIS

Pribr to field season fill in Sections A and C for each stream
that will be sampled and forward to:

Aquatic Ecosystem Analysis Laboratory
105 Page School

Brigham Young University

Provo, Utah 84602

A. Investigator Curtis Warrick
Forest/District BIM Arizona/ Strip District
Stream VIRGIN RIVER .
State/County Arizona

Forest Service Cat. No.

B. Biotic
Diversity Standing Condition
Index grop Index
Station Date(s) DAT (mean) E/m~ (mean) BCI 72
S-1 9-03-87 10.1 0.2 79
Scale: DAT Standing crop BCIL
Excellent 18 - 26 4.0 - 12.0 above 90
Good . 11 - 17 1.6 - 4.0 75 ~-90
Fair 6 - 10 0.6 - 1.5 below 75
Poor 0 -5 0.0 -~ 0.5 below 75

FS-R4-2600-15(3/85)
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