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The ecological integrity of most of the major river systems of the world has been «--- {Formatted: Line spacing: single ]
highly degraded by human activity (Dynesius et al. 1994). Changes in flow affect

streams by altering water quality and biotic distributions and interactions

Turbidity plays an important role in shaping stream quality. In a national survey

of fishery biologists, turbidity was considered to be the most detrimental water

quality characteristic.  Changes in turbidity can have direct and indirect effects on - { Deleted: | )

fish. At extremely high levels, turbidity can directly affect fish growth and
survival, by interfering with gill function or the quality of substrata for egg laying
(Bash et al. 2001)  fish were starved for 24 hours to allow for gut evacuation so

experiments would be run with fish with empty stomachs, On day fourtwo | Deleted: 1 )
replicates of four artificial streams were set up with [differing turbidities (Figure
1), The turbidity of these three streams was achieved by varying amounts _ -~ | Comment: Three different stream

velocities and one control...then explain
the velocities in a concise manner.

bentonite (fine clay) in each stream. High, medium, and low turbidity levels were
achieved by adding 0.5, 1 and 1.5 tsp of bentonite to (4000 ml) of water in
streams, respectively streams, with no bentonite addition served as controls when
velocity was 0. In each artificial stream levels of turbidly remained constant in
each alteration in stream. Qualitative Habitat Evaluation Index Five locations
disturbed throughout Tenderfoot Creek were chosen to evaluate the physical
habitat. Two sites were chosen based on there gravely substrate (sampling areas)
the other three were distributed across of Tenderfoot creek to cover all aquatic
habitat types (Figure 3). QHEI were filled at each of these locations and
calculated for a QHEI score. The maximum score in this index is 100 utilizing six
different metrics to formulate habitat quality (substrate, instream cover, channel
morphology, etc.) (Table. 4).
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L. Introduction

The ecological integrity of most of the major river systems of the world
has been highly degraded by human activity (Dynesius et al. 1994). The
construction of dams, weirs and levees alter the natural hydrological and thermal
regimes of streams and rivers. Development and habitat alteration have had severe

effects on stream dynamics and flow (Gippel et al.1995). For example in many
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areas water withdrawals for irrigation causes water levels to drop s, drastically
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that stream beds dry up for part of the year (Dynesius et al. 1994). Also dams .~ - [ Formatted: Highlight

constructed for electric power generation, particularly facilities designed to
produce power during periods of peak need, often block the flow of a stream and
later release it in a surge, which increases the velocity of the water. Changes in

flow affect streams by altering water quality and biotic distributions and
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interactions (Dynesius et al. 1994). Stream velocity, which increases as the - [ Formatted: Highlight

volume of the water in the stream increases, determines the kinds of organisms

that can live in the stream, some fish species need fast-flowing run or riffles;
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to increases in sediment loads and turbidity through erosion.

Turbidity plays an important role in shaping stream quality. In a national
survey of fishery biologists, turbidity was considered to be the most detrimental
water quality characteristic; and has been estimated to affect 34% of all U.S.

streams (Judy et al.1984). Increases in turbidity and stream flow not only has a



direct effect on the water quality of a stream, but causes adverse effects on aquatic

B { Deleted: REF ]
organisms, especially those that are visually based (Bonner et al. 2002). Sources -~ - { Formatted: Font: Not Bold )
~{ Formatted: Highlight )

of stream sedimentation and turbidity include agriculture, forestry, mining, road
construction, and urban activities.
Changes in turbidity can have direct and indirect effects on fish. At

extremely high levels, turbidity can directly affect fish growth and survival, by
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increased turbidity led to reduced prey detection by largemouth bass (Micropterus

salmoides). Thus, predation rates were reduced as units of suspended particles

_1 Comment: This sentence is redundant
P with previous sentence.

aquatic organism behavior as well as the physical habitat used by fish species.
Assessment of the physical qualities of stream has allowed researches to

determine streams characteristics that are found in unsuitable habitat (i.e. unstable
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evaluation index (QHEI) gives scientists a quantitative assessment of physical



characteristics of stream. This index was designed in order to provide a quantified
evaluation of the habitats found within specific fish and invertebrate communities.
This comprehensive assessment is critical for evaluating disturbance and habitat

quality. The index utilizes six different metrics to formulate an overall score
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The objectives of this study were to 1) evaluate the effects of turbidity and
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stream velocity on the foraging behavior (benthic or pelagic) of creek chub, 7
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II. Methods
Creek Chub were obtained in Tenderfoot Creek on UNDERC property by

seining in areas of high amounts of gravel substrate. Each week forty creek chub
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holding tank (cattle tank) located indoor in the UNDERC wet lab. The fish were
allowed to acclimate for 3 days. During the acclimation period, fish were fed fish

flakes and pellets two times per day until the end of second day. On day three, the



fish were starved for 24 hours to allow for gut evacuation so experiments would
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observations on the eight streams set at low velocity, the streams were flushed and



reset with same levels of bentonite and four new fish were placed in each stream

for the next velocity group (medium velocity). The 2 hr. acclimation period was
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dimensional chi-square test compared the individual levels of velocity and
turbidity, to feeding preference (benthic and pelagic). Additional test for
interactions between the independent variables were to be run only if the test was
significant by doing a multiple comparison test.

Qualitative Habitat Evaluation Index Five locations disturbed throughout
Tenderfoot Creek were chosen to evaluate the physical habitat. Two sites were

chosen based on there gravely substrate (creek chub sampling areas) the other
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I11. Results
In all combinations of velocity and turbidity in artificial streams

containing creek chub, there were no significant differences in preference of
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all mutually independent in the population sampled_and do not have a interaction

of statistical significance. Even thought our interactions were not statistically

significant the relationship between velocity, turbidity and feeding behavior from

visual observation and field notes and count data displayed a difference in the

turbidity levels the creek chub feeding equally of both pelagic and benthic food.
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chub demonstrate little food selectivity, consuming almost anything available, and
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prey, such as tipulid larvae and dragonfly nymphs, are added to the diet. As

individuals reach maturity at 61-80 mm, jn length, mollusks and fish constitute
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locations used for creek chub sampling received the highest scores of 80 and 83.
The other sites there were similar in habitat on the southern end of
tenderfoot creek ranged from 59 to 66 in score. The differences in score were due
to lack of riffles, and deep pools. In the area of high QHEI, runs, riffles, and pools
were all present along a rocky substrate, while in areas of low scores, runs with a
silt and sand substrate was observed. Creek chub were caught in high abundance

in areas of high QHEI score due to there reproductive dependence to gravely
substrate. In reproduction creek chub fan shallow depression into the stream

bottom and removes gravel and small stones in order to create a mound of stones
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of the creek’s aquatic habitat.
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differing in creek chub size, in order to understand preference relating to fish size.

Also further research should be conducted on feeding preferences of sensitive fish

species in unfavorable water conditions to see a difference in feeding behavior. If
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this experiment was repeated more replicates should be conduct to yield more

data and significant results. Further analysis on the QHEI should be conducted in

relation to fish abundance on Tenderfoot Creek, examining the relationship

between creek chub habitat and score.
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Table 1.

Day Activity
Day One = Capture fish sample - ‘[Formatted: Bullets and Numbering
= Determine natural stream velocity
= Introduces fish to the artificial stream holding tank
Day Two — = Feed fish and let them acclimated to the article systems </~ {Formatted: Bullets and Numbering
Three and fish
Day Four =  Feed and starve fish for 24 hours - {Formatted: Bullets and Numbering
Day Five = Place staved four staved fish in each system - {Formatted: Bullets and Numbering

Feed and record observations for 5 minutes
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Table 2

Benthic Pelagic
Velocity > Velocity >
| Turbidity | None Low Medium High I None Low Medium High
None 3 3 2 4 7 8 8 4
Low 2 4 2 1 7 9 8 8
Medium 3 1 2 2 3 6 6 8
High 3 4 3 1 3 2 2 3
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Qualitative Habitat Evaluation Components

Best Possible

Metric Metric Component
—_— Score
e  Type
Substrate e Quality 20
e Type
Instream Cover e Amount 20
e Sinuosity
Channel » Development
Morpholo e Channelization 20
terJholody «  Stability
o Width
Riparian Zone +Quality . 10
e Bank Erosion
e Max Depth
. e Current
Pool Quality « Morpholo 12
e Depth
. . o Substrate stability
Riffle Quality 8
Riffle Qualit o Substrate embeddedness 8
Map 10
Gradient -
TOTAL 100
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Figure 1. Artificial streams systems setup
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| Creek chub had large difference in pelagic feeding compared to benthic in zero, <« - { Formatted: Line spacing: single |
low, and medium turbidities. In high turbidity levels the creek chub feeding
equally of both pelagic and benthic food. Even thought this relationship is not
statistically significant it is biologically significant.
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