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Lake Creek Stream Assessment with Reference to Sevenmile Exclosure,
Fishlake National Forest

On October 22" and 23", 2006, 21 Whitman College students assessed and compared the aguatic,
hydrological, and riparian integrity of Lake Creek and a short segment of Sevenmile Creek in south central
Utah, on the Fremont District of the Fishlake National Forest. The focus stream was Lake Creek (Fish Lake
Quadrangle) within the rotationally grazed Sevenmile Cattle Allotment. Lake Creek stretches 2.2 miles
from Fish Lake to Johnson Valley Reservoir through a marshy grassland bordered by mixed aspen and
conifer. Lake Creek was compared to a cattle-exclosed “reference reach” on Sevenmile Creek (Mount
Terrell Quadrangle) near the confluence of Sevenmile and Tasha Creeks. This exclosure was selected as
the reference reach because it was asimilarly low-gradient, meandering channel in abroad, grassy, marsh
valley, but has been excluded from cattle grazing for 15 years (Personal communication, Kurt Robins,
Fremont District Ranger; Fig. 3). Thus, the exclosed Sevenmile Creek is theoretically exhibiting more
natural conditions. The purpose of the assessment was to determine the effects of livestock grazing on Lake
Creek and how excluding grazing might contribute to the stream’s overall health.

Methods

The rapid stream-riparian assessment method used is an adaptation of the User's Guide for the
Rapid Assessment of the Functional Condition of Stream-Riparian Ecosystems in the American Southwest
(RSRA; Stacey, et d.; 2006). This quantitative and qualitative protocol includes a scoring system for 21
indicators on a 1-5 point range, with a score of 5 being representative of full-functioning aguatic
systems/pre-settlement conditions, and a 1 indicating that a component of the stream is nonexistent or is not
adequately performing its necessary functions. Scores were determined differently for each indicator based
on the raw data collected; this scoring system is fully explained in the RSRA guide. The present survey
used 17 of the 21 indicators, deleting indicators for channel shading, floodplain connection and inundation
frequency, loss of perennial flows and non-native plant cover (see below for reasons for these deletions.)
Having areference reach with similar geology, elevation and flow patternsis necessary to quantify the full
potential of ariparian corridor. This control reach acts as a baseline for stream health and should be as free
as possible from recent and historic human caused disturbances.

Seven teams of three students surveyed 100-ft. transects of stream spaced 85 paces apart (the
number of paces was randomly chosen). In order to increase inter-rater reliability, the students jointly
recorded transect data. In the Sevenmile Creek exclosure ten transects were surveyed with a 580-ft. gap
between “lower” Transect D and “upper” Transect C (Fig. 1). On Lake Creek twenty-four transects were
surveyed (Fig. 2), with each transect actually consisting of two 100-ft. assessments, one instream and one at
theriparian edge. Transects X and Y were located on side channels. Reference photos were taken at the
beginning (downstream, looking upstream along the length of the transect) and end (upstream, looking
downstream) of each transect. Other photos were taken of noteworthy findings, e.g. scat, animal signs or
human-made structures. GPS coordinates were recorded as UTM (NAD 27 CONUS) at the beginning and
end of each transect, as well as for each additional photo.

Methods for stream assessment were divided into five sub-categories: water quality,
hydrogeomorphology, fish/aguatic habitat, riparian vegetation and terrestrial wildlife habitat. Within each
category, different components of stream health were scored using the 1-5 scale, of which the overall mean
was then calculated to arrive at a composite site score.

Water quality

Water quality was measured by the presence of filamentous algal growth in the stream, an
indicator of nutrient loading often due to cattle grazing. Every six feet aong an instream portion of
the transect, algal growth was observed through an ocular tube pointed downward, 1.5 feet from the



bank. Filamentous algal presence was recorded as a"hit". A percentage of in-stream algal growth
was then calculated by dividing the number of algal hits by the total number of observations along
the transect.

Channel shading indicator was not used, although both creeks were generally wide with
little overall shading.

Hydrogeomor phology

Vertical bank stability was measured along both banks of the entire riparian 100-ft. transect.
An unstable bank would be indicated by active sloughing-off and/or a sponginess underfoot,
meaning the bank was prone to or nearing collapse. The percentage of unstable bank was then
calculated, excluding terrain such asrock or cliff faces, where bank stability is not at risk.

Aquatic habitat diversity was indicated by recording the number of different stream features
present that provide aquatic habitat. These features include edgewater, low-velocity riffles, high-
velocity riffles, latera pools, scour pools, cobble/boulder debris fans, side channel's, backwater,
sand-floored runs and any others observed.

Upper riparian soil integrity was measured by noting whether there were traces of unnatural
surface disturbances from vehicles, foot travel and/or livestock activity near the bank. Thiswas
recorded as a percentage of total bank length disturbed.

Signsof recent beaver activity were noted along the transect. During a brief walk-through,
signs such as tracks, drags, digging marks, cut stems, burrows, dams and caches were recorded.

The RSRA protocol callsfor ameasurement of aratio between the depths of the bankfull
and floodplain. Due to the lack of alower riparian zone for both streams, however, there was no
distinction between the bankfull and the floodplain. As aresult, width and depth of the floodplain
were measured instead. This ratio was not fectored into the overall hydrogeomorphology score for
either stream because of the lack of two distinct riparian zones that could be compared to each
other.

Fish/aquatic habitat

Pool distributionwas recorded as a ratio between pools and rifflesin the stream along the
length of the transect.

Underbank, defined as a bank with an undercut of at least 6 inches, was measured every 6
feet adong the transect. At each point, the researcher placed the toe of his or her boot into the bank
while maintaining avertical lower leg. If a shin touched the bank before the front of the boot made
contact with the undercut, that location was recorded as having underbank. A percentage of
undercut bank was then calculated for the entire transect.

Cobble embeddedness was measured by selecting six rocks 3-8 inchesin diameter from
three rifflesin the transect. Percent embeddedness was gauged by estimating the height of the
sediment ring around the cobble. Averages from the cobbles at the three sites were taken to give an
overall percentage. If there were no riffle sites in the entire transect, cobble embeddedness was not
measured.

Diversity of aquatic invertebrates and cobble embeddedness were measured
simultaneously. Five rocks at |east 6 inches in diameter were examined in the sameriffle sites. An
illustrated guide provided in the stream assessment user’s guide (Stacey et al. 2006) was used to
identify the various aguatic macroinvertebrates to pollution-tolerant or pollution-intolerant orders.
If no riffle sites were present in the transect, randomly selected sets of 5 rocks at least 6 inchesin
diameter were sampled for macroinvertebrates.

Pieces of large woody debris in the stream were tallied and totaled for the entire length of
the transect. Large woody debris was defined asbeing at least 6” in diameter and 3 feet long.



Overbank cover was measured along both banks of the entire length of the transect. This
was defined as grass, trees, or shrubs that hung over the edge of the bank. The percentage of bank
with overbank cover was then calculated, excluding terrain such as rock or cliff faces, where
vegetation could not grow.

Riparian vegetation

Riparian vegetation was noted at 6-ft. intervals directly adjacent to the bank along the
transect. An ocular tube was pointed straight overhead to observe middle canopy, defined as
vegetation between 12-30 ft. tall, and upper canopy, defined as above 30 ft. tall. Then the ocular
tube was pointed straight at the ground to observe shrubs (with a height less than 4 ft.), forbs and
grasses. If grasses, forbs or shrubs were present, they were examined for signs of grazing/
browsing.

Nonnative plant species were not recorded because of (1) lack of surveyor familiarity with
exotic and local native plants; (2) lateness of season for forb identification (late October) and (3)
lack of complete plant parts present due to grazing and browsing along Lake Creek.

Terrestrial wildlife habitat

In awalk-through of the transect, the floodplain was observed for shrub patch density, mid-
canopy patch density and upper canopy patch density. Density for each canopy level was marked as
one of the following: no patchesin stream reach, few isolated patches, isolated patches, few large
open spaces between patches or almost continuous cover.

Fluvial habitat diversity was also recorded as presence of floodplain features, including
floodplain ponds, oxbows, side channels, sand bars, wet meadows, beaver ponds and stable
cutbanks.

Results
According to the RSRA Protocol (Stacey et a.; 2006):

An overall mean soore of 1- 2 indicates that most or all components of the stream are not
functioning and that the reach probably cannot provide many of the values of healthy
stream+-riparian ecosystems. Scores of 2-4 indicate that some components may be in healthy
condition while others are not, and/or that the entire system in general has been impacted by
human activities or natural disturbancesin the past, but is now in atransitional state. The
direction of the change, and whether the system is improving or getting worse, can only be
determined by subsequent visits and monitoring programs. Scores of 4 -5 indicate that the
ecosystem is healthy and that it matches what would be expected in a geomorphically
similar reference reach or in an unimpacted “presettlement” condition period. Because of the
dynamic nature of stream/riparian ecosystemsit isvery unlikely that any reach, even onein
pristine condition, would obtain a mean score of 5 for any category or overall, and this
should not be expected.

When referring to Lake Creek, average scores without the tributaries (overall rating 2.0) are used in
order to focus on the main channel. Tributary X (overall rating 4.0) had a higher overall rating than the
main-channel Lake Creek transects dueto its “idand-like” form that effectively excluded cattle and
perhaps wild ungulates (Fig. 18). Tributary Y (overal rating 1.9, Fig. 16), on the other hand, was not
physically separated from the main stream channel, resulting in similar scores to the main-channel transects
(Table 1). Figure 14 further illustrates how side channels not physically isolated from the main channel
can be trampled by grazing.



Water quality was the largest discrepancy between Lake Creek and the Sevenmile Creek exclosure,
with scores of 1.2 and 5.0 respectively. The difference in scores is due to a much greater presence of
filamentous algae in Lake Creek, compared to the Sevenmile exclosure, which had no filamentous algae in
the streambed. A score of 1.2 means that nearly fifty percent of Lake Creek’s stream bottom was covered
with filamentous algae (Table 3).

Lake Creek and the Sevenmile exclosure received an overall hydrogeomorphology rating of 1.7 and 3.4
respectfully. The RSRA Protocol asks for measurement of afloodplain (upper riparian zone)/bankfull
(lower riparian zone) ratio to indicate floodplain connection and inundation. However, both Lake Creek
and the Sevenmile exclosure lack alower riparian zone. Measurement of hydrogeomorphology was thus
based on vertical bank stability, hydraulic habitat diversity, riparian area soil integrity and beaver activity.
The width and depth of the floodplains of both streams were recorded instead of the floodplain/bankfull
ratio. The lower portion of the Sevenmile Creek in the exclosure was generally 15-18 ft. wide and 2-5 ft.
deep. No width-depth measurements were taken in the upper transects (i.e., A-C), but the stream was
narrower there due to boulders. Lake Creek averaged 19.5 ft. wide (9-31 ft) and 2.3 ft. deep (1.5-3.8 ft.).

The most similar component between Sevenmile and Lake Creek was terrestrial wildlife habitat, with
scores of 1.6 and 1.7 respectively. These low ratings depict streams that are lacking in adequate shrub, mid-
canopy and upper-canopy density and fluvial habitat diversity.

The other two components of the Lake Creek assessment, fish/aquatic habitat and riparian vegetation,
were rated slightly higher at 2.5 and 2.6 respectively. The score of 2.5 for riparian vegetation was primarily
due to the considerable presence of upper riparian zone plant cover. The score of 2.6 for fish/aguatic habitat
for Lake Creek was aresult of low cobble embeddedness, multiple macroinvertebrate orders and the
presence of overbank cover.



Tablel. Lake Creek Assessment

Water Fish/Aquatic Riparian Wildlife Overall
Transect Quality Hydrogeomorphology | Habitat Vegetation Habitat Rating
A 2 3.8 3.75 3 1.25 3
B 1 2 2 3 2 2
C 1 2.25 2.6 2.3 15 1.9
D 1 1.67 3 2.34 15 1.9
E 1 1 3 3 1 1.8
F 1 2 2 2 3 2
G 1 1 3 3 1 18
H 1 13 2.25 2.3 15 1.7
| 1 1.3 1.75 2.3 1.25 15
J 1 1 2.5 3 1 1.7
K 1 15 2 25 1 1.6
L 1 2 1.8 2.3 15 1.7
M 1 2 2.34 3 15 2
N 1 15 2.4 2 15 1.7
@) 2 17 3 17 4 25
P 1 1.75 3 3.67 2.25 2.3
Q 1 1.75 3.2 2.25 3 2.2
R 1 2.25 2.67 2 2 2
S 2 2 3.4 3.67 1.75 2.6
T 1 1.75 1.83 2.33 1.75 1.7
U 3 1.67 2.25 2.67 15 2.2
Vv 1 15 15 2.33 15 1.6
W 1 1.24 1.6 2.33 1.25 15
AVERAGE W/O Trib. 1.2 1.7 25 2.6 1.7 2.0
Trib. X 5 4 2 5 2 4
Trib. Y 1 1.75 3 2.7 1.25 1.9




Table 2. Sevenmile Creek Assessment

Fish/Aquatic Riparian Wildlife
Transect Water Quality | Hydrogeomorphology Habitat Vegetation Habitat Overall
A 5 4 3 4 1.73 3.6
B N/A 2 3.2 35 2.25 2.7
C 5 4 3.8 3.3 15 35
lAvg"Uppe” | s[ s3] 33| 36| 18] 33

D 5 2 2.75 35 15 3
E 5 4.7 2.8 2 15 3.2
F 5 3 25 4 2 3.3
G 5 3.3 14 4 1 3
H 5 3 25 3 1 29

I 5 3.7 2.75 35 1 3.1
J 5 4 3.7 35 1.25 3.3




Table 3. Average valuesfor individual indicator s of the modified rapid stream-riparian
assessment protocol in Sevenmile and Lake Creeks

Sevenmile Lake
Creek Creek

Water Quality
Algal Growth 52 14
Hydr ogeomor phology
Vertical Bank Stability 33 23
Hydraulic Habitat Diversity 29 22
Riparian Area Soil Integrity 3.8 16
Beaver Activity n‘a 16
Fish/ Aquatic Habitat
Pool Distribution 2.3 13
Underbank Cover 31 2.2
Cobble Embeddedness 35 3
Aquatic Macroinvertebrate Diversity 3.4° 3.7
Large Woody Debris 1 159
Overbank Cover and Terrestrial Invertebrate Habitat 4.2 35
Riparian Vegetation
Upper Riparian Zone Plant Community Structure and Cover 4.7 4.8
Mammal Herbivory (grazing) Impacts on Ground Cover 2.3 12
Mammal Herbivory (grazing) Impacts on Shrubs/ Small Trees 2 1.6"
Terrestrial Wildlife Habitat
Shrub Patch Density 1.8 2.3
Mid-Canopy Patch Density 1 13
Canopy Patch Density and Connectivity 1 1
Fluvia Habitat Diversity 2.2 19

a. 9 of 10 transects reported data on water quality

b. 2 transects of 10 transects reported data on cobble embeddedness

c. 5 of 10 transects reported data on aquatic macroinvertebrate diversity
d. Shrubs were present in only 1 riparian transect; no trees were present

e. 7 of 24 transects reported data on cobbl e embeddedness

f. 9 of 24 transects reported data on aguatic macroinvertebrate diversity

0. 21 of 24 transects reported data on LWD

h. 18 of 24 transects reported data on mammal herbivory impacts of shrubs/small trees



Discussion

The Sevenmile Creek exclosureis not a“pristing’ reference stream (Figs. 4 & 5), but shows certain
improvements that would be expected on Lake Creek if it were excluded from cattle and no other
restoration work was attempted (Fig. 6). The moderately higher overall score of 3.2 in the Sevenmile Creek
exclosure versus Lake Creek’s 2.0 overall score shows some improvement in stream health when cattle are
excluded.

Water quality isthe greatest difference between Lake Creek’ srating (1.2) and Sevenmile exclosure’s
rating (5.0), likely due to increased nutrient loading from cow feces. Nutrient enrichment from fecal matter
results in decreased dissolved oxygen and fish spawning ground, both critical to fish populations.

Historically, portions of Lake Creek were channelized in order to decrease wetlands and increase
grazing potential (Petty 2002). This created a straight reach that is lacking diverse channel habitats. Cattle
further fluvial habitat loss through the active shearing of stream banks by trampling banks that lack deep-
rooted vegetation (Figs. 15, 17 & 19). As aresult, the stream channel has widened, resulting in an incised,
unshaded stream (Figs. 7 & 12).

At first glance some Lake Creek transects (e.g., M-W) may appear healthier with some overhanging
willows and sinuosity (see Fig. 17), but their overall ratings (2.0) are essentially identical to other stretches
of Lake Creek (Transects A-L, 1.9; overall rating Transects A-W, 2.0). The similarity of scoresis dueto
the fact that the willows present are old, and no young ones were observed (Fig. 13). Where the old
willows are not holding the banks together, the banks are being sheared (Fig. 8). The sinuosity was present
where the creek was constrained to move around a slope.

Without fully-functioning beaver colonies in Lake Creek, past negative impacts to
hydrogeomorphology (i.e., straightening, incising, widening) will be difficult or impossible to correct. The
structures that beavers build create habitat diversity and trap sediment (Fig. 20). This creates ponds for fish
and birds, helps reconnect the stream with its floodplain, devel ops microsites for establishment of willows
and other deep-rooted riparian shrubs and enables restoration of meanders. Current Utah Division of
Wildlife Resources (UDWR) policy allows unlimited take of beaver year round. This, along with livestock
browsing of beaver food supplies (willows), hinders the long-term establishment of fully-functioning
beaver colonies with their beneficial hydrological engineering (Fig. 9). A beaver (tail removed) had been
trapped and was lying in Lake Creek (Fig. 11), and a number of beaver snare traps were constructed along
the banks.

Dueto Lake Creek’slack of fluvia (instream) habitat diversity, habitat for macroinvertebratesis
reduced. However, when riffles with cobbles greater than 6 inchesin diameter were present in a transect,
the mgjority of the macroinvertebrates found were pollution-tolerant. In the 13 samples taken, pollution-
tolerant orders present included scuds, fishfly larvae, midge fly larvae, snails, leeches, sowbugs and aquatic
worms, while pollution-intolerant species such as gilled snails and water pennies were only found in four
out of ten total samples. Thus, while Lake Creek received arelatively high score (3.7) for
macroinvertebrates because of a variety of species present, it isimportant to note that most were pollution-
tolerant.

Overbank cover on Lake Creek received a higher score than many of the other variables due to the
presence of willows along the stream banks. However, thesewere older willow stands above browsing
height (Fig. 13). Older, single age stands put willow at an increased risk of local disappearance as mature
willows die off without being replaced by younger ones. Isolation of the stream from its floodplain,
browsing pressure and lack of vertical bank stability all appear to be hindering willow establishment and
recruitment.

The moderate riparian vegetation score of Lake Creek (2.6) is made up of a high (healthy) score for the
floodplain bank plant cover (4.8) and low (unhealthy) scores for mammal herbivory impacts on ground
cover (1.2) and on shrubs and small trees (1.6). While there is a high presence of vegetation (i.e,, little bare
ground) on the banks due to the availability of abundant water in this marshy valley, the plants are not able



to live up to their potential of providing aguatic and terrestrial habitats (e.g., deep roots, overhanging
vegetation, stream shading) due to the high levels of browsing and grazing as well as associated
streambank shearing and gream widening (Figs. 7 & 10). All scat and tracks found alongside Lake Creek
were from cattle.

While Lake Creek scored low on terrestrial wildlife habitat (1.7), it likely would not support mid-
canopy or upper-canopy communities, given that it is marshy. Willows, however, could likely thrive, as
demonstrated by some old willows in the old meander to the west, where Lake Creek ran before it was
channelized (Petty 2002).

Currently, Lake Creek isin poor condition. Thisis represented by the ratings, which show that most of
the components of a healthy, fully-functioning stream and riparian are absent. The moderate health of
Sevenmile Creek in the exclosure demonstrates that some components (e.g., water quality and bank
stability) of the stream that have been impacted by past human/livestock activities can recover, even
without active restoration efforts. However, while the Sevenmile Creek exclosure is slowly healing itself,
full recovery will likely be stalled unless additional restoration measures are taken or beaver are able to
reinhabit the stream..

On Lake Creek, it would be beneficial to the stream’s health to exclude cattle. It would also be
interesting to explore the potentia of putting meanders back into the artificially straightened stream
channel. Restoring beavers to reinhabit the stream through reintroduction and protection of the species and
its food supplies would provide for significant restoration.



