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INTRODUCTIONX

Intensive agriculture and a lack of riparian bufier zones have
led to increasing levels of sediment being deposited in the tributaries
of Silver Creek. This situation may threaten the Silver Creek trout
fishery by covering spawning areas, and limiting suitable habitat
available for trout and aquatic invertebrates. Sediment has accumulated
tgldepths of 1.0 to 1.5 m in several of these streams. Silver Creek
is largely a spring-fed system, and spring season flows coupled with the
low gradient are not great enough to nzturally flush accumulated sediment.

Sediment loading may regulate fish populations indirectly by
modifying available habitats. This mary result from loss of habitat,
decreases in the availability of prey, or from behawvioral changes in
the fish (Environmental Protection Ageacy”1979). Accumulated sediment
may reduce the amount of living space available for trout (Hunt 1969)
and the production of aquatic invertebrates (Cordone and Kelley 1961,
Chapman 1962). The reduced water depth could limit the standing crop
of trout in a stream by making habitat umsuitable for larger individuals
or species primarily relying upon water depth as cover. According to

generalized probability of curves for adult rainbow trout (Salmo Bairdneri),

usage drops from 100% at waterrdepths greater than 0.65 m to 20% or
less at depths less than 0.35 m (Bovee 1978, Fig. 1).

Baseline biological data previously collected by Idaho State
University {Griffith, et al. 1982) in two Silver Creek tributaries

suggested that overwintering habitat for trout may not ba adequate due to

o
sediment accumulations. Generally, as water temperatures drop below 4 C




igure 1.

Probakhility of use curve indicating the relationship
between water depth and the presence of adult rainbow
trout. From Bovee 1978.




trout seek cover beneath undercut banks or at the bottom of deep pools
and become inactive until water temperaturss rise again in spring.
October 1881 and March 1982 fish abundance data exhibited a very noticeable

change in numbers of both brook trout (Salvelinus fontinalis) and rainbow

trout present in the tributaries. Brook trout declined by an average of
807 and rainbow trout bj 877 in study sections of the streams ia March
1982 as opposed to October 1981. 1In the sediment-laden portioms of these
streams, aquatic invertebrate numbers were low during spring sampling.
Organisms mﬁst valuable as trout food, such as Hydropsyche caddisflies
and Baetis mayflies, were nearly absent. Thus, it appears that trout
move out of the tributaries during the wintér due to some limiting factor
in the stream environment.

Because of The Nature Conservancy's program to acquire land and
secure riparian easements in the Silvér C%eak éystem, sediment inputs
into the stream are being reduced. Several management options are
available to deal with the sediment-choked sections of streams on the
Silver Creek Preserve. Those include waiting for a year of unusually
high water flow to flush out accumulated sediment, building instream
structures, or starting a program of active sediment removal.

The first option was deemed unsuitable because of the low
probability of such an event occurring in the Silver Creek system. The
second option was not selected because of The Nature Conservancy's
desire to maintain the system in as natural a state as possible, and also
because instream structures tend to have very local effects in removing
sediment. Sediment removal appeared to be most feasible at this time,

and this study was designed to test the feasibility of sedizent removal

as a method of rehabilitating trout habitat.




suction dredge, we 'soughi to remove sediment from several
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short ssctisns of a tributary of Silver {resk to evaluate the response
of £ish, aguztic invertebrates, and aquztic macrophytes.

I. Objective: Assess fish abundance in éredged versus non—-dredged

Hrpothesis: There will be a significant imcrease in numbers of

4 troutf and 2 dzcrease in numbers cof non-gaze fish in dredged

A. Objectivs: Assess the winter hoiding eapacity for trout of
e versus non-dredged sectiocns of stream.
Exoorhesis: There will be a sigmificent increase in numbers
of trout utilizing the dredged sectioms as compared to the
~non-dredzad sections during the wintsr season.
B. Objectivsz: Assess rate of reéo’r bt ion and mévement patterns
of trout between dredged and non-drsdged sections of stream.
ypothesis 1: There will be a significant movement of trout longer than
3100 mn into dredged sections of stream.

There will be signmificent movement of trout smaller than
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153 =2 out of dredged sections of stream.
I1. Objective: 2Assess the recolonization rates of aquatic invertebrates
iz dredged ssctions of stream.
Hyoothesis: There will be a significanﬁ decrease in numbers of

miners such 25 Chironomidae and Tubificidze in dredzed sections of

Hwpothesis: There will be a significant iImcrease in numbers of

those species utilizing gravel substrates.
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in dredgedéd s=ctions of stream.

Hyoothesis: There will be a significent decrease in numbers of

miners such zs Chironomidae and Tubificidze in dredged sectioms of

Hvpothesis: There will be a significant iImcrease in numbers of

these species uiilizing gravel substrates.
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II¥. Objective: Assess the recolonization rate, species composition
change, aad density of aquatic macrophytes in dredged versus
non—dredgéd sections of stream.

Hypothesis: There will be a significant decrease in the density

of Chara in drecgsd sections of stream.

DESCRIPTION OF STUDY AREA

The tributary of Silver Creek selected for study was Mud Creek
(elevation 1490 m), a low gradient stream flowing approximately 2.5 km
from a spring source downstream to its confluence with Stalker Creek.
Mud Creek has an averzge width of 4.5 m in the study area and summer
discharge of approximately 0.3 m3/sec.

Much of the stream bottom in the study area is covered by a layer
of silt and sanéd which reaches a maximum depth of approximately 1.5 m.
There are small areas of exposed gravel, most of which is partially
imbedded with silt.

Aquatic vegetztion colonizing the substrate is largely Chara

vulgaris, Potamogeton pectinatis (pondweal), and Zannichellia palustris

(pondweed) , with lesser amounts of Rorippa sp. (watercress), and
Hippuris sp. (mare’s tail).

A complete surveillance of the creek was donme before selecting
test sections. Three sites were chosen to be dredged. The first section
is located above a roaé culvert on the Stalker Creek Road (Figure 2) and
is approximately 35 m in length, with sections of the same length above

and below the test section to be studied as controls. 7This site had

sediment accumulations averaging 0.7 m with dense Chara growth throughout.




Figure 2. Location of three study sites on Mud Creek.
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By

Lenzths of the test and control sections were determined to take advantage

of the presence of rock dams at approximately 35 m intervals. The second
test section was located downstream from the culvert. It is a gravel

arez 12 m in length which was one-fourth to three-fourths imhedded with

[
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2 silt and clay. This section of stream had sediment rewoved from

kb

nz~half the channel (test) and left unaltered on the other half (control).

O

4 third site of 35 m is located immediately below a foot bridges con Mud
Creek approximately 150 m upstream from the confluence with Stalker Creek.
eztions of the same length are located immediately above and below the
test section as contrels. This site was colonized by sparse wegetation
\\
zrowth and had average sediment depths of 0.3 m prior to dredging.
METHODS

'Sediment was removed from the.thres sections of Mud
2 suction dredge developed by the U. S. Forest Service Missoula Equipment
Dewvelopment Center for cleaning salmonid spawning gravel. The pump is
2 lightweight unit designed for fire suppression and has a2 czpacity of
£.4 1/sec. A 7.5 cm — diameter suction nozzle was coupled to a PVC
Pardee eductor. Separators were available to remove sediment from water

b 1

iischarge but were not used in this instance.

9

Dredging was initiated at the head of a station and progressed
downstream. Water discharge was pumped approximately 30 m irom the stream
c¢nto the bank where sediment was filtered out by dense vegetation.

. ’ 1 2 -
Astroximately 80 man-hours were needed to dredge each 170 = section at

hz upstrean and downstream sites. Three man-hours were needed to dredge

the 12 n gravel area using a specially adapted gravel clezning head.




One transect perpéndicular to tZz siream channel was established
for each test and control section at ti= upstream and downstream sites.
Two transects wére established at the zzzvzI section. The exact placement
of each transect was done randomly. Fzzce sosts were placed at the ends
of each transect. Transects were estatiishad for the purpose of obtaining
invertebrate samples with a Hess net.

Sediment Depth and Aquatic Vegetation

Each test and control section =z th= upstream and downstream sites
was marked off every 5 m with wooden siz%es on either side of the stream
channel. A measuring tape was stretch:Z berween stakes and a single
series of measurements at every 0.5 m m=rk were made. At each measuring
point across the stream, total depth (vz:zer surface to firm stream
bottom), sediment depth, and height of = bnzrged aquatic vegetation wés
recorded to the nearest centimeter usi:gwa ;rdﬁe. ﬁétéﬁ velocity was
also taken at each point using a Marsh-M-Birney Model 201 portable
water current meter. These measuremen:s were taken prior to dredging
on 9-10 June 1982 and 18-20 June at the =psiream and downstream sites,
respectively. This was also done immediz=tely following sediment removal

at each site on 17-18 June and 1 July.

Aquatic Invertebrates

A series of samples of 1/16 m2 ef stream substrate were taken

with a Hess net (mesh size 0.39 mm) at =ack transect prior to dredging,
and at approximately two-week intervals IZIcllowing dredging during the
period June-August 1982. A complete s=: of zzmples was also taken in
October and November. Four samples per Trzzsect were taken at test and

control sections. The net was used to =zm>le the upper 8 cm of substrate.
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Samples were preserved with 10% formalin in the field, and in the
laboratory they were sorted to separate invertebrates from debris.
Organisms were iaentified to the genus level where feasible.
Fish

Fish populations were monitored prior to dredging at the upstrean
and downstream sites in test and control sections by electroshocking
with block mets. Electroshocking samples were conducted at approximately
two-week intervals following dredging cduring the period June-August 1982.
A single series of samples were taken in October and November. A single
pass was made through each section with slectroshocking gear.

Weight and total length of all trout collected were recorded and
scales were taken. Non-game species were counted and released. Trout
collected during June-August were given z fin clip or punch to assess

movenent patterns and then released.

RESULTS AND DISCTGSSION

Sediment Depth and Aquatic Vegetation

As of 21 November, there had bezen no appreciable deposition of
new sediment at the upstream dredged site. Measurements taken on 2 October
substantiate this. Results at the dowastream site have not been as satis-
factory. Following dredging, this area refilled with sediment to levels
approximately equal to those prior to sediment removal. Measurements
to be taken in January‘l983 will confirn this. The gravel section has
remained relatively stable since sediment removal due to the greater

velocities caused by the road culvert approximately 50 m upstrean.

The test section remains clear of sediment except for small areas where

it is one-fourth imbedded with silt.




Sediment and water degths at the upstream test section prior to
dredging averaged 73 and 29 cm, respectively. Following dredging,
sediment depth decreased b6% ta» an averazz of 25 cm over a firm, clay
bottom. Water depth was doubled to approximately 58 cm and water velocity
dropped from 19 to 12 cm/s following ssdiment removal.

At the downstream site, sgdiment and water depths averaged 31
and 27 cm, respectively. Immediately following dredging, sediment depth
averaged 20 cm over a gravel ssbstrate. Water depth increased by
approximateiy one-third to 3b em and water velocity decreased from 25
to 13 cm/s following sediment Temoval.

Prior to dredging on Q'June, Potzmozeton was the dominant
vegetation, averaging 20-30 cm in height at the upstream test and control
sections. No Chara growth froz the present year was observed at this time.
Vegetation was sparse at the éﬂwnstre.é:n a:aa prior toﬁ dredging. Following
dredging at these two sectioms, recolonization, density, and species
composition were monitored onm 11 July and 7 August.

Aquatic macrophyte recslonization appeared slow in the upstream
test section. Potamogeton élmts which remained following dredging
appeared damaged and were covered by a filamentous algae. There was no
appreciable regrowth of vegetation in this section as of 11 July.

During this same sampling perisd in the control sections, Chara,

Potamogeton, and Zannichellia averaged 10, 46, and 16 cm in depth,

respectively.
Vegetation transects were sanpled a second time at the upstream

site on 7 August. Potamogetom appeared to regain its vigor and averaged

42 cm in height in the test section as compared to 73 cm in the controls.




Density of Pota-ogaton was greater in the controls than the test section

by a factor of 3. Chara and Zannichellia were colonizing most of the
test section by this date, averaging approximately 5 and 10 cm in depth,

w. In the control sections, Chara averaged 28 cm and

Zznnichellia 34 c=, with Chara being the dominant species present

otz—ogeton and Zannichellia.

etation was not sampled at the downstream site because of
its pzichy distribution. Chara beds were present only along streambanks
through June znd July with the main strezm channel being relatively

devoid of plznt growth. Sparse Potamogeton and Zannichelliz growth

in the test saction was observed by mid-Angust, averaging 5~10 cm in

depth. Roriszpa znd Hippuris were present but not abundant in all three

By XNovember 20, numbers of trout in the upstream test section
were 1{-15 times greater than those in control sections. A total of
73 trout ware observed while snorkeling in the test area with the
najority being greater than 13 cm in length (TabLe 1). Trout were
distributed throughout the section, but 77% were present in a deep pool

the upper edge of the test area. Brook trout
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also utilizeé undercut banks exposed by éredging while rainbow trout

rerz clustersd in the pool. Sampling on 2 October with electroshocking
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as extreme between test and control sections. However,

t than 13 cm in length were more abundant in the test section
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60 trout were found in 6 study sections of Mud Creek (Griffith, et al.
1982). Our results are comparazbhle. It does not appear that trout

are stressed to the point of leaving ssctions of Mud Creek until possibly
late October-early November when water temperatures drop below 4°¢.

The disparity in numbers of trout between test and control sections

at 20 November emphasizes the Iater observation.

/’/ i N
: Numbers of young-of-the-~year brook trout declined in this test

section follbwing dredging. Prior to dredging there were 2% present
and this number dropped to amn average of 6 throughout the summer.
Numbers of young-of-the-year brook trcut in the test section were
similar in October and November. Young-of-the-year numbers remained
relatively constant at approximately 23 and 17 in the upper and lower
control sections, respectivelw, during the summer and into October.
Numbers declined to 9 in the wpper contr;i in &ovember while voung-of-~
the-year trout remained stable at 17 in the lower control. Rainbow
trout young-of-the-year increazsed in abundance in test and control
sections.

Trout numbers have met changed appreciably in the downstream
test section following dredgimg In June. No trends for fish_‘E:»lS cm
to increase in abundance in the fést section have been found. Omne

rception was the increase im abundance of young-of-the-year brook trout
in the upper control section fellowing dredging. However, this section
of stream was more heterogeneocus physiczlly than the tést or lower

control sections and may have provided more suitable habitat for young-

of-the-year trout.
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Aquatic Invertebrates

Only preliminary analysis has been completed to date. Data from
the middle site where sediment was removed from gravel along one side
of the channel, are complete for before dredging (June) and several
mdﬁths after (October). Before dredging, samples from each side of the
channel were very similar, as would be expected (Table 2). 1In October,
several differences are apparent. There was a strong increase in test section

numbers of Hydropsvche and Helicopsyche caddisfly larvae, which are

valuable food items for larger trout. Numbers of Chironomidae and
Simulium showed strong declines in the dredged area in October, and

numbers of Gammarus, Tubifex and the molluscs Pisidium and Flumenicola

showed moderate, possibly nonsignificant, declines.
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Table 2., Mean number of aquatic invertebrates in test and control portions
of the gravel study site before and after dredging. Four 1/16m?
Hess net samples were averaged in each mean value.

Control Test
6/29/82 10/2/82 6/29/82 10/2/8:

ORDER

TAXA

Ephemeroptera Baetis parvus/tricaudatus 6 48 4 46
Ephemerella inermis 7 0 4 0.5
Tricorythodes minutus 6 4 5 9.3
Paraleptophlebia debilis 0 0.3 0 9
A Others 0 3 0 0.5
Trichoptera Hydropsyche sp. 3 18 4 65
Helicopsyche borealis 1 3 2 20
Hydroptila sp. 4 0 4 0.3
Oecetis sp. 2 2 1 0
Others 1 0 6 ¢
Odonata Ophiogomphus occedentis C.3 0.3 0 9.3
Ischnura sp. 0 1 0 0
Coleoptera Optioservus quadrimaculatus 1 15 1 4
Haliplus sp. 0 1 0 0
Diptera Chironomidae 92 115 83 15
Tipulidae 2 5 0.3 2
Simulium’ sp. 0.3 27 0 1
Bezzia sp. 2 i 1 2.3
Euparyphus sp. 0.3 5 0.3 1.5
Hemiptera Corixidae o 0.3 0 90
Hyrmenoptera Formicidae 0 0 0.3 9.3
Amphipoda Gamraarus lacustris 7 11 19 1
Hyalella azteca 0 2 0 0
Hydracarina o 6 0 )
Haplotaxida Tubifex tubifex 9 20 4 11
Olizochaeta Lumbriculus sp. 0.3 0 0.3 1
Hirudinea 0.3 14 1 1.5
Unionoida Pisidium sp. 4 31 2 1
Basommatophora Flumenicola sp. 13 43 18 12
Gyraulus sp. 3 5 4 2
Physa sp. 0.5 0.5 0 g
165.0 386.4 164.2 183.5
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