) ERSEN

FISHERY AND MACROINVERTEERATE STUDIES OF THE
JORDAN RIVER IN SALT LAKE COUNTY
NOVEMEER 1986

BIO/WEST, Inc.

Resource Mﬁnagemgm
and Problem Solving Services

¥ Evany

-
U

T




. FPISHERY AND MACROINVERTEBRATE STUDIES OF THE
JORDAN RIVER IN SALT LAKE COUNTY
NOVEMEER 1986

for

CENTRAL VALLEY WATER REGLAMATION.FACILITY BOARD
Salt Lake City, Utah :

by
Paul B. Holden and Larry W. Crist
BIO/WEST, Inc.

1063 West 1400 North
Logan, UT 84321

March 16, 1887




TABLE OF CONTENTS

Introduction . . . .« . .+ & 4« 4 4w 4 e e e e w e s
Study ATea . - .« - o« 4 . = e s x s s e e e e a e e a e s
Methods e e e e e e e e e e e e e e e . e e s e
Habitat Measurement . . . . . . .« « « - « « ¢« « &
Biological Field Survey . . . « « « + + « « « + + «
Results and Discussion . . . . . . . « + .« & & 4 4+ . . .
Station Description and Habitat Analysis . . . . . . . .
Macroinvertebrates . . . . . . . . . . . . .. o e .-
Population Densities. . . . . . . . .+ « .« + o o . . .
Species Discussion. . . . . . . . . o . . o 0 ...
Fish . e e e e e e e e e e e e e e e e e e e e e e
Population Studies. . . . . « .« - .+ . o 4 0 . . .
Other Sampling . . . . . . « .+ « <« « « « « &« « & .. .
Species Discussion . . . . . .. . . . 4 . . .. o
Comparison with other Studies . . . . . . . . . . « .
Conclusions. . . . & & & & 4 s e« a e e e a e s e e e . o
LIST OF TABLES
Tahle 1. Percent composition of warious habitat and cover
types at stations on the Jordan River . . . . .
Table 2. Recent history of physical modificaitons of the
Jordan River . . .« « « « & & o+ 4 s s e a4 e e .
Tahle 3. Mean densities of benthic invertebrates in the
Jordan River, ¥all 1986. . . . . . . .+ « « « . -
Table 4. Benthic macroinvertebrate densities at study
sites in relation to habitat . . . . . . . . . .
Table 5. Benthic¢ macroinvertebrate densities at study:
sites in relation to substrate . . . . . . . . .
Table 6. Population estimates of fish caught during
population sampling. . . . . . . . .« . .« o . . -
Table 7. CPUE for the first two electrofishing runs
within each 800 ft. station. . . . . . . . . . .
Table B. CPUE by habitat type for all sampling outside

of the 500 ft. stations . . . .+ « « « & & « «

i

- 1
.- - 5
- . 6
. . 6
. e 1
. . 10
« . 10
- . 32

. 32
- . 37
- .- 44
- . 44
- .« 53
- - 11
« « 81
- . 890
. . 14
. 15
. . 33
. 34
. 35
. 46
. . 49
. - B&



Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table.lﬁ.
“Table 17.
Table 13.

Table 19.

Table 20.

Table 21.
Tahle 22.

Table 23.

Table 24.

Figure 1.

Figure 2.

Figure 3.

LIST OF TABLES
{CONTINUED)

CPUE by habitat type for Station JR-10N. . . . . .
CPUE by habitat type fo: Station JR-175. . . . . .
CPUE by habitat type for Station JR-AD . . . . . .
CPUE by habitat type for Station JR-BMC. . . . . .
CPUE b? habitat type for Station JR-BMC. . . . . .
CPUE by habitat type for Station JR-453. . . . . .
CPUE by habitat for Station JR-RT. . . . .

CPUE by habitat for Station JR-BD. . . . . . . . .

CPUE by habitat type for Station SC-NT . . . . . .
CPUE' by habitat type for Station SC-178. . . . . .

Numbers of fish caught during sampling by
electrofishing outside of the 500 ft. stations . .

Numbers of fish collected by seining . . . . .

Total numbers of fish collected at BIO/WEST study

sites . . L . - . . e e e e e e e e e e e e e

Species presence at each station as determined by
all sampling combined. . . . . . . . . o o .. . .

Present status of the fishes of the Jordan River .
Comparison of BIC\WEST's 1986 data with past
fisheries studies of the Jordan River. . . . . . .

LIST OF FIGURES

General location of sampling stations . . . . . .

Map of the Jordan River showing sewage treatment
plant locations . . . . .« .« ¢ &« & + 4 & - 4 4 . .

General diagram and cross-sectional profiles
for the station at Bluffdale. . - . . . . « .« .+ .

ii

56
57

58

60
61

62

687

69

T2

73

80

83

13

12

13



Figure
Figufe
Figure
Figure

Figure

Figure
Figure
Figure

Figure

10.

11.

12,

General
for the

General
for the

General
for the

General
for the

General
for the
Surplus

General
for the

General
for the

General
for the

General
for the

LIST DOF FIGURES

diagram
station

diagram
station

diagram
station

diagram
station

diagram
station
Canal .

diagram
station

diagram
station

diagram
surplus

diagram
Surplus

{ CONTINUED)

and cross—-sectional
at Riverton

and cross-sectional

at 45th South . . .

and cross-—secticnal

abave Mill Creelk.

and cross—sectional

below Mill Creek.

and cross—sectional
above the diversion

and crdss—sectional
at 17th North

and cross-—-sectional
at 10th North.

-

praofiles

profiles

- a - -

profiles

profiles

profiles
for the

praofiles

profiles

and cross-sectional proafiles
Canal station at 17th South

and cross—-sectional profiles

Canal station at North Temple

iid

-

17

i3

20

22

23

25

27

28

30




INTRODUCTION

The Jordan River drains Utah Lake and flows approximately 56
miles to'the Great Salt Lake. Its route traverses the most
densely populated area in Utah, the Salt Lake Valley, which in-
cludes Salt Lake City and suburbs. The Jordan River has been
heavily used by man since shortly after the valley was settled in
the mid 1800's. It has served for many years as the major source
af irrigation water for much of the wvalley and because it is the
major drainage system of the valley, it also serves as the common
endpoint for all materials dumped into any of the flowing waters
of the area. Much of the Jordan River below 123rd South has been
dredged and channelized to impfove the carrying capacity of the
river and reduce flooding of nearby residential property.. These
flood control measures are usually associated with degradation of
the affected aquatic habitats.

During recent years the numerocus wastewater treatment
facilities that draiﬁed into the river have been consclidated
into fewer, more modern facilities. Water dquality character-
istics of the effluents, and therefore the river, have changed
due to the improved treatment efficiency of these mddern facili-
ties. During this same time period, physical habitat in' the
Jordan River has not been improve& and may have been negatively
affected by flood coﬁtrol activities.

The Clean Water Act {CWA) requires that whenever attainable,

States must set water guality standards that provide for the




protection and prbpagation of fish, shellfish and wiidlife and
provide for recreation in and on the water (33'U.S.C. 1251 et
seq) . EPA Regulations require that: "when a State changes the
designated uses of its waters such that thes uses of the water
body do not include the uses specified in the Act, the State will
‘have toc demonstrate, through a use attainability analysis, that
these wuses are not attainable based on physical, chemical,
bislogical or organic factors. Where water gualilty improvements
result in new uses, States must revise their standards to reflect
these new uses" (48 Fed. Reg. 51400, November 8, 1933}.

In the preamble to its Water Quality Standards Regulations,

(48 Fed. Reg. 51400, 51401, November 8, 1933, EPA stressed that
"éammon sense and good judgement play an important role in
setting appropriate.uses.“ This is especially pertinent where
the physical limitations of a stream are an overriding concern.

There are instances where non-water quality
related factors preclude the attainment of
uses regardless of improvements in water
guality. This is particularly true for fish
and wildlife protection uses where the lack
of a proper substrate may preclude certain
forms of aguatic life from using the stream
for propagation or the lack of cover, depth,
flow, pools, riffles or impact f£from channel-
ization, dams and diversion may preclude
particular forms of agquatic life from the
stream altegether (Ibid).

Because of the past dredging and channelization of the lower
Jordan River, Central valley, along with other State authorities,
has gquestioned the efficacy of providing increased treatment
levels to achieve a diverse warm water sport fishery. In 19877
the Utah Division of Wildlife Resources stated the following in
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response to a 208 planning report entitled "Fishery Potential of
the Jordan River as Affected by Wastewater Treatment
Alternatives":

. . we cannot concur with the part of the
report dealing with fisheries. The conclu-
sions are based primarily on expected water
guality in the river following implementation
of one of the wastewater treatment alterna-
tives. Little consideration was given to the
biological and physical information in
formulating conclusions. . . . The limited
water quality evaluation in your preliminary
report does not adequately describe the
habitat potential of the Jordan River for
warm water sport fish. '

In response to the use attainability and habitat issues

raised, the State in conjunction with the EFA planned to conduct

detailed analyses of the Jordan River to determine if the g§30
million nitrification facilities proposed to be constructad at
Central vValley would, in fact, result in improved fisheries.
Unfortunately, funding restrictions and high river flows re-
stricted the implementation of the studies.

Central Valley Water Reclamation Facility has conducted this
comprehensive habitat and fishery evaluation to determine and
define (1) what the aguatic life of the Jordan River consists of,
{2} what the major limiting factors in the system are, and {3)
whether further improvements in wéter quality will result in
greater fishery diversity. The study examines fish populations,
benthic macroinvertebrates and physical habitat and the rela-
tionship between these factors and water gquality. Consistent
with the goals of the Clean Water Act and EPA Regulations, this
study was conducted to determine what, if any, new uses will

2
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result due to the improved treatment facilities and to determine

what water quality standards must be established to protect the

reasonable fishery uses of the Jordan River.




STUDY ARERA

The major focus of the study was on the area below the mouth
of Mill Creek because that is where Central Valley discharges its
effluent. To adequately evaluate this area, information on the
river above Mill Creek was also needed so that differences, if
any, could be ascartained. Therefore, following discussions with
the Utah Division of Wildlife Resources {DOW} and Utah Department
of Public Health, the river was broken into five general reaches
that corresponded to areas with different physical and/or water
guality characteristics. These reaches, in a downstream direc-
tion, included:

1. The river as it enters the Salt Lake Vvalley where
natural habitat has not been significantly altered and
water guality has not been significantly altered from
that of Utah Lake.

2. The river abowve Mill Creek (Central Valley} where water
guality has been influenced by discharge in the Salt

Lake Valley and habitat is partially degraded by
channelization. :

3. The river immediately below Mill Creek (Central Valley)
where impacts of Central Valley's discharge may be most
evident.

4. The Jordan River below the Surplus Canal diversion where
its flow is regulated.

5. The Surplus Canal, which drains most of the Jordan River
"water to the Great Salt Lake.

Two stations were set up within each of these five reaches
so the potential variation of each area could be measured. The
exact location of each of these stations is discussed in the

Results section in complete detail.
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METHODS

The study involved three major components, a general
literature review of existing information on aguatic life, water
chemistry and river flow, a physical habitat measurement of each
station, and a field survey of fishery and macroinvertebrate

populations of each station. The literature review involved

gathering all available information -on the Jordan River, espec-
ially as related to fishes and macroinvertebrates. - This process
included a standard library search and gathering unpublished

information f;om various state agencies, in particular The DOW
and Public Health. This tagk is not reported on separately in
the Results section but is included in the discussion and
analysis where appropriate. The other two tasks are separately

reported and the methods used are discussed in more detail below.

Habitat Measurement

Each station was measured using cross-sectional transects of
the river. Three or four transects were all that were generally
requiréd to adequately characterize most stations. Each station
and its transects ﬁere surveyed so the exact configuration of the
stafion and location of the transects was known. Measurements of
depth, wvelocity, substrate and cover were talken across each

transect following guidelines of the Instream Flow Incremental




Methodology {(Bovee 1978). Sketches of each station were made to

support the transect measuremants.

Biological Field Survey

A standardized biological survey was conducted at each of
the ten statlions. The survey included macroinvertebrate samp-
ling, fishery sampling and a minimal watér guality analysis. A
500 foot area was set up at each station aﬁd served as the major
analysis area.

Macroinvertebrates were sampled using a Hess type sampler
{1 ft2) in areas with shallow depths and cobble or gravel sub-
”stratés, whichloccurred only in thE'Bluffdéle, Riverton and 45th
South stations. A petite ponar dredge (1/4 ft2) was used in
finer substrates which occurred at most sites. & stratified-
random sampling scheme utilizing four replicate samples within
each general habitat type at each station was used. Habitat
types at most stations were limited to run type habitat. The
exception waé a few stations that also included riffle or
"backwater habitat. Eight samples, two sets of four replicate

samples, were taken at all stations even if only one habitat type

was present. Each replicate sample consisted of one sguare foot
of bottom. Thus each sample taken with the Hess sampler was
considered a replicate. When the Ponar sampler was used, four

samples were combined for each replicate due to its smaller size.
Each sample was preserved in the field and transferred to the

BIO/WEST lab for sorting and identification.



Fish sampling was conducted using an electrofishing boat
with a 3500 watt generator and Coffelt VVP 15. Each 500 foot
station was thoroﬁghly electrofished using a multiple pass or
mark/recapture technigque. All fish captured were héld until the
sampling was complete. They were then identified to species,
measured, weighed, marked if recapture was to be attempted, and
released. A second thorough sampling was conducted either later

the same day or early the next day at stations where the mark-

recapture technigque was used.

The population estimation collection effort at each 500 foot .
station was supported with additional sampling in fhe immediate
area of the station. This additional sampling was primarily
conducted with electrofishing, but seining was also.ufilized
where possible. This additional sampling was done to invastigate
habitats not found within the 500 foot station or to see if rare
fich species could be found. A1l electrofishing efforts where
timed so catch per unit effort could be determined. Approx-—
imately one day of sampling was conducted at each station.

Therefore, two different but similar types of fish sampling
occurred at each of the 10 stations. Sampling for a population
estimate was conducted within the 500 foot station. Additional
sampling was conducted in nearby habitats.

Basic water gquality parameters taken at each station
included temperature, pH, conductivity, salinity, alkalinity,
hardness, turbidity, and dissolved oxygen, chlorine, ammcnia, and

nitrate content. Dissolved oxygen, conductivity, temperature and




pH were measured with portable electronic meters. The remaining
parameters were measured with a Bauch and Lomb field water
quality test kits that utilize titration and spectrophotometric

techniques.




RESULTS AND DISCUSSION

Station Description and Habitat Analysis

Figure 1 is a general map of the study area showing the
location of the 10 stations used in the field study. Figure 2
shows the locations of wastewater treatment plants in relation to

the stations. A description of each station follows.

Uppermaost Reach

Bluffdale. The most upstream station was located about 1/2
mile above the Bluffdale bridge. Figure 3 depicts this station
in surface and cross-—sectional view. This site has a fairly

ratural tree-lined channel along the left bank and in the upper
sections, although much of the right bank was diked. The channel
was braided in the upper portion around a éeries of small
islands. Overall about 58% . 0f the shoreline in the station
exhibited some form aof riparian vegetation cover and 42% was
small riprap and no cover (Table 1}. Approximately 27% of the
station was riffle habitat, 9% eddies and the remainder a fast
run. This reach of the river has never been dredged (Table 2),
although areas just below the station near the Bluffdale Bridge
have been dredged in the past. Substrate was primarily lafge and
small cobble in the channel, with silt occurring in eddies and
small embavments along shore. Velocities were generally above 3
faet per second (fps) in the channel, but dropped off near the

shore.
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10~ BLUFFDALE

FIGURE 3. Genearal location map of sampling stations.
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Table 1

PER CENT COMPOSITION OF VARIOUS HABITAT AND COVER TYFES AT
STATIONS ON THE JORDAN RIVER

sc sc JQrR J® JR JR JR JR JR JR

Station NT 178 10N 178 AD BMC AMC 458 RT  BD

- Length of River Station :
Surveyed (ft) 1000 T70 700 1080 1500 1000 720 1152 1440 800

overall Habitat Types
% of Surface Area)

™
Riffle 0 0 o 3 0 o o 20\ o 27\
Fm ) 99 99 ‘93 79 98 . 93 95 B 02 64
Eddy <1 <1 <1 <1 2 0. 5 3 <1/ 9
Backwater 0 0 o 17 0 1 0 o 7 0
Shoreline Cover Types
(% of Shoreline)
Cutbanic or No Cover . 0 3 0 0 0 0 21 10 20 20
Rip Rap 0 0 0 o o 0 11 20 o 22
Grassbank 28 B2 92 76 97 95 49 4] 79 0
Riparian Vegetation 12 7 8 21 0 5 19 o <1 58
Spacial Features o 38 c 3 3 ] O 0 G C

*Station' Codes: SC-NT= Surplus Canal, North Temple; SC-175= Surplus Canal, 17th 3; JR-

10N= Jordan River, 10th N; JR-175= Jordan River, 17th S; JR-AD= Jordan
River, above Diversion; JR-BMC= Jordan River, below Mill Creek; JR-AMC=
Jordan River, above Mill Creek; JR-45S= Jordam River, 45th S; JR-RT= Jordam
River, Riverton; JR-BD= Jordan River, Bluffdale.
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Riverton. Figure 4 depicts this station which was located
about 1/4 mile above the Highway 71 bridge near Riverton. The
river in this reach is swift, with meanders and eroding banks.
shoreline vegetation was sparse or nonexistent, perhaps a result
of past cattle grazing. Almost no riparian vegetation occcurred
in this station and shoreline cover was limited to grass banks.
Twenty percent of the streambank exhibited no vegetation at all

Table 1}. The station was composed primarily of run +type

habitat, which comprised 92% of the available habitat, with a
swift, deeper thalweg along the left bank. OCther habitats in the
area included fast shallow runs and several small to moderate
size backwaters. A large, deep backwater that contained a sewage
outfall was also present near the station and was sampled. This
reach of fhe river, except for a short section near the Highway
71 bridge, has never been dredged (Table 2}). Substrate was
primarily fine and course gravel, with sand and silt along fhe

shallow shoreline. Velocities were often above 3 fps in the main

channel (Figure 4}.

Reach Above Mill Creel

45th_ South. This station was within a fairly recently

channelized section of the Jordan River. The banks were 30% rip-

rapped with the remainder exhibiting significant erosion and no

cover (Figure §). Bank stabilization was performed during 1983-
1984 {Table 2), but the river still meandered through this
general area. The channel was fairly uniform in shape, although

16
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a thalweg was evident. This reach waé last dredged during the
flood control operations of Autumn 1983 and Spring 1884

{Table 2}. Subhstrate was composed of cobbles and gravels.
Streamside vegetation was absent due to the rip-rap, and veloc-
ities were swift, generally over 3 f£fps. Habitat types in the
area included 20% deep riffle, 77% run and 3% eddy (Table 1). A
backwater habitat that had a sewage discharge occcurred just below
the station. The backwater was actually the lower end of Little
Cottonwood Creek which exhibited almost no flow at the time of

sampling, other than the sewage discharge.

Above Mouth of Mill Creek. This station was located only a

few hundred yards above the mouth of Mill Creek. The river in

this area is relatively natural in that it has some meandering

(Figure 6), although channelization had occurred in the past.

This section of the river was last dredged in Autumn 1983 (Table

2). Streamside vegetation was fair to good, with a few trees
providing instream cover. Approximately 18% of the station
exhibited shoreline riparian cover primarily in the form of
willows, 49% of the station was stabilized grass banks, 11% was
riprapped bank and‘21% was eroding banks with little or no cover
(Table 1). A drainage canal entered along the east side of the
500 foot station forming an eddy at its junction with the river
and a backwater habitat further inland. The station was compaosed
primarily of run habitat (95%), with a firm élay—silt/gravel
substrate. Valocities were fairly intermediate, generally

between 2 and 3 fps, with 3 fps being the fastest recorded. This
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station had the deepest area recorded in the study, just over 12

feet deep.

Below Mouth of Mill Creelk

Just Below Mill Creek. This station was located immediately

below the mouth of Mill Creek in a short section which had been
modified into a large canal between the mouth of Mill Creek and
the Surplus Canal Diversion. The diagram of the station (Figure

7) shows the uniform _nature of the station. The river from the
m .

confluence with Mill Creelk through the Surplus Canal was initi-
ally enlarged during 1360. By 1983, extensive sediment deposi-
tion within this section necessitated a large-scale dredging
operation. Dredging activities ware conducted during 1983-1984,
and included the channel at this station {Table 2). VYelocities
were intermediate, generally not much over 2 fps in the channel.
Substrate was generally a firm clay-silt or gravel, and depths
were fairly uniform across thé.channel. The station was alﬁost

entirely run habitat (95%), although a large backwater formed by

a canal that was not flowing at the time of sampling was also

located immediately downstream (Table 1). Banks were stable with
shoreline vegetation composed primarily of Juxuriant growths of

grasses (95%) interspersed with some willows.

Above Surplus Canal Diversion. This station was similar to

the one noted above, and was only about a 1/4 mile downstream
(Figure 8). The river was very uniform and canal-like, with run

being the pfedominate (98%) habitat type (Tabhle 1).
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Substrate was primarily composed of a firm clay-silt with
some gravel. Velocities were intermediaté and depths moderate.
The dredging history‘at this station is the same as described for
the station immediately above and was last conducted during 1983-
1884 (Table 2). Banks were stable and vegetated almost exclu-
sively with tall grasses similar to the station just upstream.
Limited instream cover was present in the form several stumps and

floating debris.

Jordan River Below Surplus Canal Diversion

17th South. This station, located just below the diversion,
was a slow run, with soft silt and sand substrates underlain by
gravel and medium depths (Figure 9}. Flows were less than 28

percent of the Jordan River above the diversion. Because of the

boat launch facilities present at 17th gouth, éﬁgégigg;gperations

have occurred annually at this reach for the past five vyears;
ﬁcwever, this section was not dredged last year {19886). Veloc—
ities were low, approximately 1 £ps. Streamside vegetation was
generally good, but variable within the area sampled. Streamside
cover within the representative reach was approximately 76%
‘grasses and 21% riparian vegetation. some additional instream
cover was provided by the railroad bridge at the station. The
general area sampled included the river up to fhe diversion.
Higher velocities and turbulence, as well as greater depths and
increased riparian vegetation were noted just near the diversion.

Overall habitat was a run (79%). One large backwater formed for
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the boat launch was present, as well as limited amounts of eddy

and riffle habitat (Table 1).

10th North. This station was predominately run habitat
{99%), with fairly shallow depths, very slaw velocities (less

than 1 fps) and a sand or occasionally soft silt substrate
(Figure 10). Streambanks were stable and streamside vegetation

was generally good to excellent (Table 1), consisting primarily

of heavy growths‘of grass (92%) aﬂd riparian vegetation (8%).
Some instream cover consisting of trees and debris was noted.
This reach has a fairly natural channel shape as it winds through
the parkway. - The river from approximately North Temple daown-

stream past this station underwent extensive bank modification

and dredging during 1281-1982 (Table 2).

Surplus Canal

17th South. The canal in this section appears very much

like the Jordan River nqai Eiii_gﬁgé£:> The channel is quite
uniform, but overall depth i;mgreater and wvelocity is generally
lower than the upstream stations (Figure 11). Depth was near 12
feet at one transact. The river from the confluence with Mill
Creelt through the Surplus Canal was initially.enlarged during
1960. By 1983, extensive sediment deposition within.this sectioﬁ
necessitated a large-scale dredging operation. Dredging activ-
ities were conducted during 1983-1884, and included the channel

at this station. Substrate was a firm clay/gravel substrate.
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The banks were stable and well vegetated with grasses (82%) and
some riparian vegetation (7%) (Table 1). The entire area was run
habitat with‘some instream cover provided by bridgé pilings and
occasional debris or flooded trees.

North Temple. This section of the lower Surplus Canal was

quite similar to the 17th South station. It was not as wide, and
had some rip-rapped banks, but otherwise was a similar uniform
run habitat. It was fairly deep aﬁd exhibited intermediate
velocities. The recent dredging history at this station is
identical to that described for the upper station on the Surplus
canal (17th gguth). Substrate was generally firm silt substfate,
although some sand and cobble was also noted (Figure 12). Within
the general area a series of wing dams had been placed in the
channel to protect the banks from eroding, and provided a
.different habitat. Streambanks were relatively stable and bank
vegetation was generally fair, consisfing of grasses (838%) and

some riparian vegetation.

Summary of Habitat

Habitat wvaried considerably between sections of the riﬁer,
and at least as much within some sections. The upper most sec-
tion, Riverton and Bluffdale, was the only area that had not been
extensively dredged. The Bluffdale station had a wvariety of
habitats and shoreline cover, but also high mid-channel veloc-
ities. The Riverton station had relatively poor habitat overall

and some unstable banks. These two stations show the general
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variability of "natural" portions of the Jordan River and suggest
that overall habitat guality in the Jordan before recent dredging
may not have been very high.

The stations below Riverton show a variety of man-induced
changes. The station at 45th Socuth was probably the most
altered, with dredging and rip-rapped banks. A change occurs at
the mouth of Mill'Creek. The major flow is maintained in a large
canal. This canal eﬁcompassed the station below Mill Creek and
the station above the diversion, ana also the two Surplus GCanal
stations. The lowermast Jordan River stations are in a fairly
natural channel, but the flow regime shows little variation due
to most of the flow being bypassed to the Surplus Canal. This
has caused increased sedimentaticon further away from the diver-
sion, although scouring near the diversion {17th Scuth} has
exposed more coarse substrates. Therefore, the 17th Scuth
stations are potentially guite different than the lowarmost
stations on both fhe Surplus Canal and the Jordan River.

A major habitat feature lacking at all stations except
Bluffdale was mid-channel cover or habitat differentiation. No
mid-channel obstructions, sand bars, or depth changes were noted.
This ié probably a function of the extensive dredging that has
aoccurred, but may also be partially due to the natural form of

the Jordan Rivear.
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Macrainvertebrates

A total of(EE;Anvertebrate samples were collected from the
Jordan River during the study. samples were collected from the
.availabhle habitats which included runs, riffles and backwaters
and a variety of substrates. The average number of invertebrates
per sguare foot for all samples collected at a study site is
shown in Table 3. Results are also tabulated far the vwvarious

habitats and substrates sampled, although not all habitats and

substrates occurred at =ach studf zite. Table 4 lists mean
invertebrate densities at each habitat sampled in a station.

Table 5 shows mean densities of invertebrates in the wvarious

substrates that occurred at each study site.

Population Densities

A total of 34 different taxa of invertebrates were identi-

fied from the Jordan River and Surplus Canal. Oligochaetes and

—

chironomid larvaa were the most commonly occurring organisms

though Hydropsyche sp. (égggzgglz:Earvae) were alsc common, ) %{L*

especially in the most upstream reaches. Highest mean density

and numbers of species of invertebrates occurred in the Jordan
River near Bluffdale and at the Riverton station (Table 3}.
Densities and species occurrence at stations downstream of
Riverton were lower and wvariable. .Total densities ranged from

6.6 to 47.1 organisms/ft?,
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Table 3.

- - MEAN DENSITIES QF BENTHIC INVERTEBRATES (#/Ft)
IN THE JORDAN RIVER, FALL 1986. .

5C 5C JR JR JR JR JR JR JR JR
STATION® - NT 175 10N 178 AD BMC BMC 455 RT ED
Helobdella stagnalis .0 .0 .0 .0 .0 .0 .0 .0 1.1 .0
Unidentified Hirvdinea .0 .0 .0 .0 .0 .0 .3 .0 .0 3.1
~Dligocheata 3.9 28.8 9.6 25.6 15.9 15.9 35.5 2.9 33.6 2.9
Dubiraphia sp. .0 .0 .0 .0 .0 .3 -0 .0 -0 .0
a Haliplus sp. .0 .0 .0 o .0 .0 .0 .0 .1 .0
Hydrobium sp. .0 .Q .0 .0 .0 .0 .0 .0 -2 .0 .
Microcylleopis sp. .0 .0 .0 .C .0 .0 .0 .0 .1 .8
Stenelinis =p. ' .0 .0 c 1 .0 0] .0 .0 .1 6.3
Asellus sp. - .0 .0 .0 0 .0 .0 .0 .0 .0 -1
_ Bezzia sp. 0.0 .0 .0 .0 .0 0 .0 2.3 .0
~ -~ Chironomis sp. .0 11.0 1.4 7.5 .9 .2 .4 .0 ©B.0 .8
- Dicrotendipes sp. .0 .0 .C .1 .0 .0 .0 .C 0 .0
Parachironomis sp. .0 0 .0 .6 .0 .0 .c .0 6.8 .C
~Polypedilium sp. .0 .0 .0 2.5 6.0 2.5 2.1 6.6 5.6 27.5
Tanytarus sp. .0 .G .0 .0 .0 .0 -1 .0 4.9 .G
Chironcmidas papae .0 .0 .0 -1 .0 .0 .0 .0 .0 .0
—~, Cricotomis sp. .1 .2 .1 .6 .3 1.5 i.8 2.4 1.4 4.6
- Paratendipes sp. G .2 ¢! .0 .c .0 .0 .c .0 .0
Unident. Orthocladinae .5 1.2 .3 -4 .6 1.8 1.9 3.6 3.1 1.8
Orthocladinae pupae .0 0 .0 .C 0 1 .0 .0 .0 .0
Alotanyius sp. _ .0 .0 -0 -1 .0 -0 .0 0 .0 .0
Cnephia sp. - .0 .6 .0 .0 .0 .0 .0 .0 .0 .1
—~ Simulium sp. ' .0 .0 .0 .0 .0 .0 .0 .0 .3 2.3
. Tricorythodes sp. .1 .0 .0 .1 .0 .0 1.5 2.8 -4 2.0
Corisella deceolor .0 .0 .0 .0 0 .0 .0 .0 .0 1
Corisella tarsalis .0 .0 .0 .0 .0 .0 .0 .0 -1 .3
Hesperocorixa laevig .0 .0 .0 .0 .0 .0 e .0 .0 .1
Gyraulus sp. .0 .0 .0 .4 .2 .8 3 .0 .1 .1
-, Physa sp. .0 .0 .0 .3 .5 .4 0 .0 4.3 -8
- Gomphus sp. .0 .2 .0 .1 .0 -0 L0 .0 .0 .0
Ischnura sp. .0 .0 .0 .0 .0 .0 .4 .1 .0 .0
Unidentified Nematoda .0 .0 .0 .0 .0 .0 .0 -1 .0 .0
Hydropsyche sp. 2.0 .2 .0 .4 .0 1.2 3.0 3.6 5.0 52.0
Planaridae .0 .0 .0 .0 .0 .0 .0 .0 . .0 21.4
Total ' : 6.6 41.8 11.4 39.0 24.3 25.1 47.1 22.0 125.3 132.9
Standard Error 1.6 16.6 2.0 9.1 4.2 6.7 10.3 4.6 33.3 580.9
No. Samples 8 5 B 8 8 12 8 - 8- B8 8

- “Station Codes: SC-NT= Surplus Canal, North Temple; SC-175= Surplus Canal, 17th §; JR-
- 10N= Jordan River, 10th N; JR-175= Jordan River, 17th S; JR-AD= Jordan
' River, above Diversion; JR-BEMC= Jordan River, below Mill Creek; JR-AMC=
Jordan River, above Mill Creek; JR-455= Jordan River, 45th S; JR-RT= Jordan

River, Riverton; JR-BD= Jordan River, Bluffdale.
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Riffle, run and backwater habitats were sampled within the
stations when they were available. A breakdown of invertebrate

samples by habitat and station is shown in Table 4. The riffle

_ b e
habitat at Bluffdale, which was the only riffle habitat sampled,’]jsﬂf?%

exhibited the highest total density of any habitat during this

study (254/ft2). The most abundant species were Hydropsyche sp.

and the chironomid larvae Polypedilium sp., although a number of

other larvae occurred in low to moderate densities. Total den-

sities of invertebrates in backwater habitats ranged from 25.3 to

204;3/ft2. Dominant species in backwaters were Oligochaetes and N
. - |0
Chircnomus sp. Runs were the most common habitats sampled. }AMJ'

Total density of invertebrates in run habitats was lower than
riffle or backwater habitats and ranged between 6.6 and 46.3
organisms/ft?. The most . commonly occurring taxa in the run
habitats were Oligochaetes and Chironomid larvae, particularly

Polypedilium sp.

Tahle 5 shows invertebrate densities in relation to the
substrates present at each site. Only two sites, Bluffdale and
45th South exhibited rubble substrates. Total densities at these

sites ranged from 22.0 to 254.3 organisms/ft2, Most abundant

species at these sites included.Hvdropsvche 5p., Polypedilium
sp., and various Elmid beetle larvae. Gravel substrates occcurred
in invertebrate samples at only two sites, Riverton and the
Jordan River just above Mill Creek. Total densities ranged from
356.3 to 465.3 organisms/ft?, <The only organisms that occurred in

these samples were Oligochaetes and several taxa of Chironomid
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larvae, of which Polypedilium sp. was the most abundant. silt

was the most commonly occurring substrate in the invertebrate
samples. Silt substrates occurred at all sites except Riverton
and 45th South. Total density of invertebrates in silt sub-

strates ranged from 9.7 to 58.3 organisms/ft2, Oligochaetes were

the most abundant organism in the silt. Chironomus sp. and

FPolypedilium sp. were also common in some areas. Sand substrates

were present in some of the invertebrate saﬁples from the Surpilus
Canal at North Temple, the Jordan River at 17th South and.the
Jordan River above Mill Creek. Total densities in these saméles
were rélatively low, ranging from 7.5 tb 25.0 organisms/ftE_ The
most abundant organism in these sémples was aligéchaetes. -Clay
or hardpack silt substrates occurred in invertebrate samples from
the Surplus Canal at North Temple, the Jordan River above the
Surplus Canal Diversion and the Jordan River below Mill Creek.
Sample densities ranged between 3.0 and 21.0 organisms/ft?2,
Limited numbers of taxa occurred, with oligoéhaetes being the
most common. Detritus or silt substrates_rich in organic
material occurred only in a backwater on the Jordan River at
Riverton. Total mean density of invertebrates from these samples

was 204.3/ft?, chironomus sp. was the most abundant organism,

followed by oligochaetes.

Species Discussion

Highest overall densities of benthic invertebrates were

observed at the two uppermost sites on the Jordan River, Bluff-

dale and Riverton. Total density of invertehrates was similar at
2.8 Snc X verton
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these two sites, although species composition was very different.
_%—____—_‘_——_-_— .

Species composition at Bluffdale was dominated by Hydropsyche sp.

and Polypedilium sp. that occurred in the riffle habitat, while

the predominate species at Riverton were Chironomus sp. and

cligochaetes which were present in & backwater habitat with a
rich organic substrate.
Below Riverton invertebrate densities in the Jordan River

were much lower and guite variable. Due to the inherent varia-

‘bility within invertebrate samples, fhe small variability between
the lower stations may.be real nf an artifact of sampling
lresulting from the relafively eamall number of samples. The
followiﬁg discussion points out some of the variation and
potential reasons for the wvariation, assuming it is real.  The
45th South station had low invertebrate densities (Tables 3 and
4), even though the sampling included a cobble substrate, which
'is generally very good for high densities of invertebrates. The
substrate was unstable, however, and primarily composed—of

materials brought in for bank stabilization (rip-rap}. This may

have accocunted for the low density of invertebrates.

Some reduction in invertebrate densities occurred below Mill
Creek (Tahles 3 and 4} although some upstream areas also exhib-
ited reduced densities. Reduced averagé densities immediately

balow Mill Creek could be the result of the toxic effects of high

chlorine levels in Mill Creek. Samples taken along the right

banlk of the river, where the effluent from Mill Creek mixes with

the Jordan River exhibited a mean density of 15 organisms/ft2,
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whereas mean Iinvertebrate densities on the opposite side of the
river that were not influenced by any effluent from Mill Creel
averaged 30 organisms/ft2, Mill Creek proper, near its conflu-
ence with thé Jordan exhibited a density of <2.5 organism/ftZ,
Another reason for the decrease below Mill Creek may be
related to substrate. As noted in the Habitat section above, the

area below Mill Creek has a finer substrate and reduced gradient.
Patalaili

Most of this érealis witﬁin a canal. However, the Surplus Canal
Diversion does create some differentiation by providing higher
velocities and scouring below the diversion. Tables 3 and 4
indicate that the 17th South stations on both the Jordan River
and Surplus Caﬁal had higher invertebrate densities than the
lower.stations or the stations just above the diversion. [Ehis
would indicate that the habitat differences noted above may have
a larger effect on invertebrate densities than potential water
guality changes near Mill Creeki]

Overail density of invertebrates in the Jordan River was low
in comparison to many southwestern rivers where samples were
collected in relatively stable, usually cobble substrates.
Holdeﬁ and Crist (1931) reported bénthic invértebrate densities

in the Green and Yampa rivers of Utah and Coloradc that were

typically in excess of 1,000 organisms per 2, Payne {1979)
reported benthic invertebrate densities usually in excess of 1560

organisms_per ft2 from the Strawherry River, Utah. In contrast,

invertebrate densities for the Jordan River {7-133 organisms/ft?)

were relatively similar to densities reported for some south-

-39
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western rivers with unstable substrates dominated by sand and
prisaduiani ittt

silt. Holden et al. (13880) fourid densities of invertebrates in
— _
the San Juan River near Mexican Hat, Utah, an area of shifting
sand substrate, to be typically under 100 organisms per ft2,

Overall species composition and mean density of inverte-
brates during this study were similar to that reported by g;gghamL.i‘

{1968) for the Jordan Riwver, although somewhat more species were

collected by Hinshaw due to the larger time period encompassed

and larger number of samples collected. The only major differ-
ence in taxa collected was the crustaceans Gammarus sp. and
Hyallela sp.. Although Hinshaw found these organisms ta be

relatively common, none were collected during the course of this
study. High density and diversity of benthic invertebrates were
obhserved in this study at the Bluffdale and Riverton sites
compared to the lower river and Surplus Canal (Table 3). [ﬁinshaw
(1966) observed a similar trend and attributed it primarily to
downstream water pollution and degradation of habitat as a result
of channelizationi} However, since 18686 water gquality in the
Jordan has improved substantially. Large sludge beds obsérvéd by
Hinshaw were not present in the river sections sampled in this
study despite the overall similérity in study areas. Water
conductivity and bhardness values were lower and dissolved oxygen
values higher in this study compared to those reported by
Hinshaw. In general, water quality is presently better than in
1966 due to a combination of iméroved pollution control and

higher flows within the Jordan River basin.

40




O

@

o

-

r',ﬂ,:)
- o
. C
During this study, water guality did not appear to exert an

overriding effect on populations of benthic invertebrates. High

rom e

overall henthic invertebrate densities at the Bluffdale and
Riverton sites relative to other sites can be attributed.to the
specific habitats sampled rather than gross differences in water
gquality. High overall density and diversity at the EBluffdale
site was due primarily to the fact that half of the sémples
collected from this site were from a riffle habitat with cobble

substrate. Riffles are typically the most productive areas in a
YP Y e moss

stream and usually support a diverse assemblage of ofganisms due
to the diversity and stability of the substrate and higﬁ consis—
tent oxygen levels. No other stations sampled contained riffie
habitats. High overall benthic densities at the Riverton site

were primarily a result of a large population of Chironomus sp.

" that occurred in a backwater habitat with a rich organic sub-

strate. No similar organic or detritus-laden substrates occurred
in other samples taken in the study. Muck or organic substrates
can be very productive, though often limited in the number of
speciea that occur (Hynes 1870).

A comparison of samples taken in a similar habitat at each
station (runs) is made in Table 4. Runs were the most commonly
occurring habitat within the overall study area and were sampled

at each site. As such, benthic invertebrate densities in runs
provide a means of comparing the different sites along the Jordan
River without the complicating factor of differing habitats. Run

habitats in the Jordan River supported low densities of macro-
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invertebrates at all sites on the Jordan River with no apparent
trend between upstream and downstream areas. The variations
noted below Mill Creek between the 17th South stations and other.
stations are also seen in the run data of Table 4. The 17th
South stations have higher densities than the other stations in
this area, probably because of the presence of better substrates
due to the scouring caused by the diversion.

Although data are limited, they suggest that wvariations in

densities beatween the run habitafs at different stations may be
due to the substrate present in the samples at those stations.
Table 5 shows the various substrates that occurred in samples at
each station. Cobble substrates in riffles showed the greatest
density and diversity of invertebrates of any samples, while
cobble substratés in »uns showed lower densities, similar to
gravel substrates. Silt substrates exhibited variable densities

cf primarily oligochaetes and chironomid larvae, but generally

 supported greater densities than sand or clay substrates.

Detritus or.organic substrates were relatively uncommon but
supported high denéities of chironomid larvae and oligochaetes.
Higher densities of benthic invertebrates in runs at
Riverton, above Mill Creek and the Surplus Canal at 17th South
appear to be related to the gravel, cobble, and silt substrates
present at those sites. The remaining sites, which exhibited
lawer densities, were taken from a combination of silt, clay and

sand substrates.
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Overall mean benthic invertebrate density was greater at the
Bluffdale and Riverton sites. Higher benthic invertebrate
densities at these sites relative ta the raest of the study area
was related to the presence of productive riffle and backwater
habitats that were not present at other sites. A comparison of
bénthic invertebrate densities 1n runs, a habitat that occurred
at ali study sites, did not show a major difference between
upstream and downstream areas. Differences observed in the
dengity of invertebrates between the various run samples appear

t0o have been related to substrates.
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Fish

Two general types of sampling were conducted for this study.

The first involved sampling within a representative 500 foot
section of each station with the intent of datermining population
levels. The second type of sampling invelved sampling outside
the 500 foot station, often in rare types of habitats nét
represented in the 500 station. The first type of sampling

involved all habitats within the station without separating out

catch per habitat type. The second type of sampling concentrated
on individual habitats, rather than a given discrete area.
Therefore, the first type of sampling is best suited to describe
the general fish populations found at each station and for com-
parison between stations. The second type is best suited to
describe habitats uszed by the fish and for adding to a list of
species found at a given station. Together they provide a very

ocd analysis of the eneral abundance and distribution of fish
b

in the Jordan River.

Population Studies

Sampling was conducted.at each station to determine popula-
tionh size and composition. Mark/recapture population estimates
were attempted at all stations except the two most downstreanm
Jordan River stations. At these two stations, 10th North and
17th South, a multiple pass population estimate was used. Table §

shows the number of fish marked, the number caught during the

‘second callection effort and the number of recaptures, along with
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the population estimate derived from that data. Multiple péss
catches are also shown. Because carp were the only species
recaptured at most stations, population estimates could generally
be made for this species only. Utah suckers were recaptured at
45th South and Bluffdale, but not at other stations. Other
species were generally found in very small numbers only and no
marked fish were recaptured. At many of the stations where re-
capture of carp and Utah sucker occurred, the number of recap-
tures was very small compared to the total number of fish caught,
making population estimates extremaly large (Table 6}.

Sampling at 10th North and 17th South was efficient encugh
to allow for population estimates of carp and Utah sucker using
the multiple-pass techniéue, but not rarer species. These
estimates are also shown in Table 68 along with the numbers.of
fish caught.

Population estimates of fish in the Jordan River are nearly
impossible due to several factors. First, it appears that the
two abundant species, carp and Utah suckers, probably move in and
out of the stations fairly commonly, thus vioclating one of the
priméry assumptions of mark/recapture studies: that no migration
occurs. Second, the deep water of most stations generally
reduced the efficieﬁcy of electrofishing gear, reducing the

percent of the available population that was captured. Popula-

tion estimates were made only at the two lower Jordan River

stations where the river size is much smaller. Third, many of

the fish species present in the Jordan River are found only
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sporadically and in very small numbers, making any type of
population estimate impractical. These same problems have
affected all past sampling efforts on the Jordan River. |
Another method of estimating relative population levels is
the use of catch-per-unit-effort (CPUE). At all stations, the
initial electrofishing runs covered most of the station. Addi-
tional runs were made to increase the number of fish marked, but

they were generally less effective than the initial runs. These

initial runs were the most consiétent between stations and
therefore present the best samples to compare for CPUE. Table 7
shows CPUE (number of fish per 1000 seconds of electrbfishing)
for all the stations and all the species collected during the
initial electrofishing rans. This table indicates that carp and
Utah sucker were by far the most abundant species at all sta-
tions. Carp was generally the most abundant speciess in the
Surplus Canal and in the lower Jordan River, whereas the Utah
sﬁcker was the most abundant species in the upper Jordan. The
17th South Jordan River station was the only exception to this
trend as Utah sucker was more abundant than barp. Other specieé
were generally rather uncommon.

Total abundance of fish, as reflected by total CPUE, was
relatively similar to several other regional rivers. Crist and
Holden {1987} found total densities of fish fanging between 16.6

and 132.8 fish/1000 sec in the lower Portneuf and Blackfoot

Rivers and in the Snale River at Fort Hall, Idahao. Total CPUE in

the Jordan River ranged between 17.8 and 85.5 fish/1000 sec.
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Table 7. CPUEl FOR THE FIRST TWO ELECTROFISHING RUNS WITHIN EACH 500 FT. STATION.

s
: SC SC JR JR JR JR JR JR JR JR
STA.TION2 NT 178 10N 175 AD BMC AMC 455 RT BD
(: - Carp 60.2 16.3 £3.1 24.0 19.8 18.5 27.1 20.1 1.9 10.3
Utah Sucker 2.3 3.0 2.8 47.9 14.3 30.7 37.2 60.5 13.9 3l.8
Black Crappie .0 1.0 .0 .0 5 .0 .0 .0 .0 .0
White Bass .0 .0 .0 1.1 4.0 .0 5.0 2.8 1.2 .0
Green Sunfish _ .0 .0 .0 1.1 9] 1.3 .0 1.0 .C 0
Walleye -0 .0 .0 .0 .0 1.3 .0 1.0 .8 .0
& . Channel Catfish .0 .0 .0 .0 0 .0 .0 .0 0 .6
Utash Chub 0 .0 .6 3.4 .0 .0 .0 .0 0 0
Total CPUE 62.4 20.3 68.5 7T7.5 38.6 52.7 68%.3 B85.5 17.8 42.1
C. Total # of Species 2 3 3 B 4 4 3 5 4 3

‘Catch per unit effort (CPUE} is given in #/100C seconds.
25tation Codes: SC-NT= surplus Canal, North Tample; SC-17S= Surplus Canal, 17th S; JR-
© 10N= Jorgdan River, 10th N; JR-178= Jordan River, 17th 8; JR-AD= Jordan
River, Above Diversion; JR-BMC= Jordan River, balow Mill Creelk; JR-AMC= Jordan
C.' . River, above Mill Creek; JR-45S= Jordan River, 45th S; JR-RT= Jordan River,
' Riverton; JR-BD= Jordan River, Bluffdale.
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Utah Suckers were the most abundant species in the lower Portneuf
and RBlackfoot and Snake Rivers as well as in the mid and upper
Jordan River.

Total gbundance varied considerably within the Jordan River
with no clear pattern as far as differences between the upper and
lower.river. The general river section with the highest CPUE for
both stationz was the area just above Mill Creek, the 45th South

station and the station above Mill Creek. The river section with

the next highest CPUE was the Jordan Rivaf below the Surplus
Canal diversion, the_lOth North and 17th South stétions; The
station with the lowest total CPUE was Riverton, alfhough the
Surplus Canal at 17th South was also guite low.

These comparisons would suggest that overall population
trends did not follow a discernable pattern following river
section as general fish abundance was high at both upstream and
downstreaﬁ stations, andlit.was alsoc low at both upstreém and
downstream statibns. It should be remembered that this pattern
generally reflects carp and suckers, the dominant species
collected.

A comparison of adjacent stations indicates that the
Riverton station had a lower catch than either of the adjacent
stations. The low catch in the 500 foot station at Riverton is
probably due to the poor habitat found at that station. As noted
above, this station had a deep, fast run along an eroding bank
that afforded very little shelter from high velocities. Both the

Bluffdale and 45th South stations had more diversity of habitat
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and better instream habitat than at Riverton. Bluffdale also
showed a fairly low total catch, especially when compared with
most downstream stations. Although habitat diversity was good at
Bluffdale, main channel velocities were very high (Figure 3) and
probably limited'use of much of the channel. Most of the fish
collected at this site were found near the shore and near cover

from the high velacities.

Likewise, the station below Mill Creek and the station above

the Diversion had lawer catch rates than the station above Mill

Creek and the lower Jordan stations, although not Qreatly ilower.
Figures 7 and 3 show these stations to Eave fairly uniform cross-
sections. Just above the mouth of Mill Creek the Jordan River
channel becomes a typical large canal, straight and uniforﬁ
rather than a more natural shape. This actually is the beginning
of the channslization thaf continues into  the Surplus Canal.
Therefore, habitat changes dramatically in these two stations
compared to the stations immediately upstream. Silt becomes more
common in the substrate of these two stations, probably due to
lower velocities caused by the Surplus Canal Diversion.. It is

also possible that water quality, especially elevated chlorine

levels, may be a problem in this area since several Central

Valley treatment plants discharge just above these stations. An

even lower catch rate was recorded for the 17th South Surplus
Canal station, suggesting a potential water guality problem that
is worse downstream. However, the 17th South Jordan River

station showed a very high catch rate, suggesting that water
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guality probably could not be the major factor in lower catch

below Mill Creek. The higher catch rate at the 17th South Jordan

station appears to be due to improved habitat, particularly

‘gubstrate. Although shown as silt in Figure 9, gravel underlaid
the shallow silt. The area just above the station was primarily
.gravel and cobble. Therefore, it appears that low catch rates

just below Mill Creek are probably due to habitat changes rather

. than water guality since they are not consistent between stations

with different habitat characteristics. This same habitat change

was noted in the invertebrate discussion as increasing inverte-
brate densities at 17th South also. |

A comparison of the number of species collected during the
initial electrofishing runs at each 500 foot gstartion (Table 7)
gives a general idea of species richness at each station. Again
there is not much of a trend, except perhaps that the Surplus
Canal may have a slightly lower number of species than the Jordan
River. The 17th South Jordan station again shows a higher number
than adjacent statiéns, strengthening the discussion above for
habitat being the most important factor in differences between
stations.

General_population trends between stations can also be

compared using the total numbers of fish colliected during all

electrofishing runs during the sampling to mark fish or for all

the multiple capture runs. This total effort, although somewhat
variable between stations, was generally consistent in that each

station was thoroughly sampled until catch was diminished consid-
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erably or a large number of fish was collected for marking.
Table & lists the number of each.species of fish collected during
the population sampling (number marked or total captured in all
runs) at each 500 foot station. This information also shows the

dominance of carp and Utah sucker, and how these two species

' change dominance in the upper and lower river. It also indicates

that no upstream/downstream trend in abundance is noticeable, and
that species richness also did not vary much between upper and
1ower stations.

Therefore, the data collected are sufficient to show the
general population size and strﬁcture between the differeﬁt
stations. These data would not support a conclusion that water
gquality was limiting in the lower section of the river, and
appear to support a conclusion that habitat may be limiting at

some stations in both the upper and lowar river.

Other Sampling

Other sampling condﬁcted outside the 500 foeot stations
inéluded habitat-specific electrofishing and, at somé stations,
seining. Individual habitats were electrofished and fish
collected were reported separately. This allowed for determin-

ation of CPUE for different habitat types. Only three major

habitat types were found: runs, backwaters and riffles. These
three types were generally differentiated by the type of shore-
line that bordered the habitat. Electrafishing generally

followed shorelines since the population sampling showed these

53



()

()

(O

areas supported most of the fish. The habitats sampled were:
runs along grass banks; runs along riparian banks; runs along
rip-rapped banks; runs along bare or eroded banks; runs with
special habitat or cover features; backwaters with grass banks;
backwaters with riparian banks; and riffles with riparian banks.
Table 8 shows the CPUE by habitat type for all stations
combined. Although the amount of effort at each habitat type

differed considerably due to the varying availability of the

habitats, CPUE provides a wvalid means of comparison between

habitat types. The highest CPUE was for backwaters with riparian

‘banks. The lowest CPUE was for riffles, but this habitat type

was so rare that only one sample was taken. “Within the run
categories, which was by far the most common habitat, runs with
riparian banks had the highest CPUE, but there was little differ-
entiation between the other types of runs.

A comparison of different habitat types wifhin c2ach station
may be more valuable in differentiating different use aof hab-
itats. Tabies 9-18 show GCPUE by habitat type for each station.
Generélly, only two or three different habitat types were
available at most stations. The station just below Mill Creek
had only one habitat type that was sampled, although Mill Creek
itself was also sampled. The Mill Creek sampling turned up one
carp in 1050 seconds of electrofishing, which was not included in
any of the tables. The 45th South station had five different
habitat types sampled, the highest of any station and an indica-

tion of the diversity of habitat in that general area.

54




>

BRG]

(”\

Table 8. CPUEl gy HABITAT TYPE FOR ALL SAMPLING OUTSIDE OF THE 500 FT. STATIONS

COVER CODES 2

Species RNGB RNRS RNRR RNCB -RNSP BAGB BARE RIRB
Carp 31.9 B0.9 26.4 22.3 40.9 23.9 58.8 7.8
Ftah Suclker 8.4 30.4 18.4 17.7 4.9 29.2 132.6 22.6
Mountain Sucker 0 .0 Q .0 LT .0 .0 0
Black Crappie W1 .3 .0 .0 .3 1.2 .0 .0
White Bass 1.4 1.3 1.4 0 2.0 15.0 0 -4
Green Sunfish s | 1.3 .7 .2 2.3 .3 .0 .0
Walleye .3 .1 .2 .2 1.0 .3 .9 0
Rainbow Trout .0 .G .0 T .7 0 0 .0
Cutthrioat Trout .0 .4 .0 .0 .3 .0 ] .0
Brown Trout .3 .0 .0 .0 0 0 .G .4
Channel Catfish .0 .3 0 .0 .3 0 -4 -4
Utah Chub . 0 1.6 8] .6 1.3 .0 .0 0
Total CPUR 42.5 86.8 47.1 41.6 54.8 69.7 182.9 31.6
Standard Error 13.4 17.9 9.4 11.4 15.9 15.83 19.2 .0
No. Samples 9 12 6 a8 & 5 2 1

leateh per unit effort {(CPUE) is given in #/1000 seconds .
rmm; BA = backwater; RI =

'Zcover codes: RN
‘ GB
CB

riffle. :
grassy bank; RB = riparian bank; RR = rip-rap bank;

cut {ercading) bank; SP = special cover.
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Table 9. CPUEl RY HABITAT TYPE FOR STATION JR-1ON

COVER CODESZ

Species RNGE RNRR RNRR RNCB RNSP BAGE BARE RIRB

Carp 104.0 178.4 - &7.8 - - - =
Utah Suclker 1.0 10.0 - 15.6 - - - -
Mountain Sucker .0 .0 - .0 - - - -
Blacl Crappie . .0 .0 - .0 - = - ~
wWhite Bass ' .0 .0 - .G — - - -
Green Sunfish . .0 .0 - .0 - - - -
Walleye . .0 .0 - .0 - - - -
Rainbow Trout .0 .0 - .0 - - - -
Cuttimoat Trout .0 .0 - .0 - - - -
Brown Trout L0 .0 - 0 - - - -
Channel Catfish .Q .0 - .0 - - - -
Utah Chub .0 4.7 - 4.4 - - = -
Total CPUE . ' 106.0 193.0 - 77.8 - - - e
Standard Error 5.9 47.0 - .G - - T = -

No. Samples 2 2 - 1 - - - -

ICatch per unit effort (CPUE) is given in #/1000 seconds.

2Cover codes: RN=run; BA=backwater; RI= riffle.
GB= grassy bank; RB= riparian bank; RR= rip-rap bank;
CB= cut {eroding) bank; SP= special cover.
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Table 10. CPUEl BY HABITAT TYPE FOR STATION JR-17S.

COVER CODES?

Species RNGE RNRB RNRR RNCB RNSP BAGE BARB TRIRB
Carp - 47.1 - 17.1 24.0 - - -
Utah Sucker —. B1.4 - 40.0 22.0 - - -
Mountain Sucker - .0 - .0 4.0 - - -
Black Crappie - .0 - .0 .0 - - -
White Bass - .0 - .0 .0 - - -
Green Sunfish - 3.8 - .0 14.0D - - —
Walleye - .0 - .0 .0 - - -
Rainbaw Trout - .0 - 5.7 .4.0 — - -
Cutthroat Trout - 1.6 - .0 2.0 - - -
Brown Trout - .0 - .0 .0 - - -
Chammel Catfish - .C - .0 2.0 — - -
Utah Chub - 4.1 - 0 8.0 - - -
Total CPURE — 108.1 - B2.8 B0.0 - - -
Standard Error - 12.7 - .0 .0 - - -
No. Sammles 0 3 0 1 1 0 o o

1Catch per unit effort (CPUE) is given in #/1000 seconds.
run; BA = baclomater;

2oover codes: RN
GB
CB

]

RI = riffle.

grassy bank; RB = riparian bank; RR = rip-rap bank;

cut (eroding) bank; SP = special cover.
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Table 11. CPUE! BY HABITAT TYPE FOR STATION JR-AD.

COVER CODES2

Species RNGE RNEB RNRR RNCB RNSP BAGB EBARB RIRB
Carp 14.4 - 49.6 - - - - -
Utah Sucker 43.1 - 28.9 - - - = -
Mountain Sucker .0 - .0 - - - - -
Black Crappie .0 - .0 - - - - -
white Bass 5.7 - .0 - - - - _
Green Sunfish .0 - .0 - - - - -
Walleye .0 - .0 - - - - -
Rainbaw Trout .0 - .0 = - - - -
Cutthroat Trout .0 -~ .0 - - - - -
Browm Trout .0 - .0 - - - - -
Chammel Catfish .0 - .0 - - - - -
Utah Chub .0 - .0 - - - - _
Total CPUE B63.2 - 178.5 - - - - -
Standard Error .0 - .0 - - - - -
No. Sanples 1 o 1 o 0 o 0 o

€

*Catc;: per unit effort (CPUE) is given in #/1000 seconds.

“Cover codes: RN = run; BA = hackwater; RI = riffle.
‘GB = grassy bank; FB = riparian bank; RR = rip-rap bank;
CB = cut (erocding) bank; SP = special cover.

Il
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Table 12. CPUEl

BY HABITAT

TYFE FOR STATION JR-BMC.

Spacies

RNGB

COVER CODES 2

RNRB RNRR RNCB

RNSP BAGE BARB

RIFB

Carp
Utah Sucker

Mountain Sucker

Blaclk Crappie
White Bass
Green Sunfish
Walleye
Rainbow Trout
Cutthroat Trout
Brown Trout
Channel Catfish
Utah Chub

!
o
[

OO0 MM WO OO W
|

|
[

1
o
i

Tatal CPUR
Standard Error
No. Samples

]

0 c L8]

- 44.

O

|

Icatch per unit effort (CPUE) is given in #/1000 seconds.

“cover codes: RN = run; BA =
grassy bank; RB = riparian bank; RR = rip-rap bank;
cut {eroding) bank; SP = special cover.

GB
CB

backwater; RI =

59

riffle.
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Table 13. CPUE! BY HABITAT TYPE FOR STATION JR-AMC.

COVER CODES2

Species RNGS RNRFRB RNRR RNCE RNSP BAGB BARB _ RIFB
Carp 9.3 17.2 20.7 12.1 - 34.8 - -
Utah Sucker 21.8 42.3 13.8 12.7 - 19.3 - -
Mountain Sucier .0 .0 0 .0 - .0 - -
Black Crappie .0 .0 .0 .0 - 3.0 - -
White Bass .0 .C 2.1 .0 - 21.6 - -
Green Sunfish .0 .0 1.0 .0 - .0 - -
Walleye .0 .0 0 .0 - .0 - -
Rainbow Trout - . .0 .0 .0 .0 . - .C - -
Cutthroat Trout .0 .0 0 0 - .0 - -
Brown Trout 3.1 .0 .0 .0 - .0 - -
Chammel Catfish 0 1.5 0 .0 - .0 - -
Utah Clmub 0 .0 .0 .0 - . .0 - -
Total CPUE ‘ 34.2 61.0 37.'1’_ 24.8 — 7TB.&6 - -
Standard Error _ .0 4.8 10.3 14.1 — 42.6 - -
No. Samples 1 2 4 3 o 2 o 0

Itatch per unit effaort {CPUE) is given in #/1C00 seconds.
over codes: RN = run; BA = backwater; RI = riffle.

GB
CB

-

W/”‘\"ﬂ""( e mm
@BN-?TPA'?NT. -gu M '
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grassy bank; BB = riparism bank; RR = rip—rap bank;
cut (ercding) bank; SP = special cover.



Table 14. CPUEl gy HABITAT TYPE FOR STATION JR-45S.

0
COVER CODES 2

Species FNGB RMNFE RNRR RNCE RNSP BAGE BARE RIRB

.
) Carp _ - - 26.1 31.7 - - 58.8 -
- Utah Sucker - - 26.1 47.6 - - 132.6 -
Mountain Sucker - - .0 .0 - - .0 -
Black Crappie - - .0 .0 - - .a -
White Bass - - .0 .0 - - .0 -
B Green Sunfish - - .0 1.8 - - .0 -
i Walleye : . - . - 1.3 1.8 - - .9 -
Rainbow Trout - - .0 .0 - - .0 -
Cutthroeat Trout - - .0 .0 - - .0 -
Brown Trout - - .0 .0 - - .0 -
Chamnnel Catfish L= - .0 .0 - - | -
g Utah Chub - = w0 .0 - - .0 -
Total CPUE o - - B3.5 82.5 - - 192.9 -
Standard Error : - - -0 .0 - - 19.2 -
No. Samples 0 0 1 1 -0 0 2 0

B ICatch per unit effort (CPUE) is given in #/1000 seconds.
2Ccover codes: RN = rum; BA = backwater; RI = riffle.
GB = grassy bank; RB = riparian bank; RR = rip-rap bank;
CB = cut {erading) hank; SP = special cover.
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2cover codes: RN
. GB
CB

yun; BA = backwater; RI = riffle.

Table 15. C]?UE'!1 BY HABRITAT FOR STATION JR-RT.
COVER CODES?
Species FNGE RNRE RNRR RNCE RNSP BAGE EBEARB RIRB
Carp .0 - - ~ - 7.5 - -
Utah Sucker .0 - — -~ - 52.8 - -
Mountain Sucker .0 - - - - .0 - -
Black Crappie .0 - - - - .0 - -
White Bass 3.3 - - - - 13.5 - -
Green Sunfish .0 - ~- - - .0 - -
Walleye _ .0 - - - - .G - -
Rainbaw Trout .0 - - - - .0 - -
Cutthroat Trout .0 - - - - .C - -
Brown Trout .0 - - - - .0 - -
Charmel Catfish .0 - - - - .0 - ~
Utah Chub .o - - - - .0 - -
Total CPOR 3.3. - - - - 73.9 - -
© 8tandard Error 0 - - - - 16.2 - -
No. Samples 1 0 8 0 0 2 0 0
1Catch per unit effort (CPUE)} is given in #/1000 seconds.

= grassy bank; RB = ripariam bank; RR = rip—rap banlk;

62"

cut {aroding) bank; SP = special cover.
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Tahle 16. CPUEl py HARITAT FOR STATION JR-BD.

Species

' COVER CODES?

RNRE RNRR RNCB RNSP BAGB

BAaREB

RIRE

Carp

Utah Suciter
Mountain Sucker
Black Crappie
White Bass

. Green Sunfish

Walleya
Rainbow Trout
Cutthroat Trout
Brown Trout
Clhamnel Catfish
Utah Chitb

»

COOCOO0BO mmaw H

]
3

OhPOOCOROOO B

Total CPUE

CStandard Error .

No. Samples

0

61.0 -

14.2 -

2 C

¢

9]

G

31.6

“Catch per unit e

2cover codes: RN
GB
CB

ffort (CPUE} is given
= rtn; BA = hackwater; RI =

fl

grassy bank; FB = riparian bank; ER = vip~rap bank; -
cut (eroding)} btank; SP = gpecial cover.

in #/2
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Tahle 17. CFUE! BY HABTTAT TYPE FOR STATION SC-NT.
COVER CODES?2

Speciles RNGE RNRE RNRR RNCB RNSFP BAGE BARB RIRB
Carp 35.8 - - 35.0 5hh.4 - - -
Utah Sucker 2.3 - — 0 .8 - - -
Moumtain Sucker .0 - - .0 .0 - - -
Elack Crappie .0 - - .0 -5 - - -
White Bass . - - 0 3.0 - - -
Green Sunfish .Q - - .0 .0 - - -
walleye 2.3 - - .0 1.5 - - -
Rainbaw Trout .0 - - .0 .0 - - -
Cutthroat Trout .0 - - .0 0 - - -
Brown Trout .0 - - 0 .0 - - -
Charmel Catfish .0 - - .0 .0 - — -
Utah Chub .0 - = .0 .0 - - —
Total CPUE 40.4 - - 35.C B1.2 - - -
Standard Error .0 - - .0 18.6 - - -
No. Samples 1 0 o - 1 4 0 0 0
iCatch per unit effort (CPUE) is given in #/1000 seconds.

over codes: RN
.GB
ca2

mm; BA = baclwmter; RI = riffle.

= grassy bank; RB = riparian bank; RR = rip-rap bank;

H]
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cut (eroding) bank; SP = speclal cover.




Table 18. CPUEl BY HABITAT TYPE FOR STATION SC-17S.
COVER CODES?
Species RNGE RNEBR RNRR RNCE RNSP BAGE BARE RIRB
Carp 6.4 19.3 - .0 .0 - - -
Utah Sucker 2.1 5.0 - 0 4.2 - - -
Mountain Sucler .0 .0 - 0 0 - - -
Blaclk Crappie .4 .0 - .0 .0 - - -
White Bass 1.1 4.1 - .0 .0 -~ - -
Green Sunfish -4 1.2 - .0 .0 - - —
walleye .0 .0 - .0 .0 - - -
- Rainbaw Trout .0 .0 - .0 . .0 - - -
Cutthroat Trout .0 .0 - .0 .0 - - -
Brown Trout .0 .0 - .0 .0 - - -
Channel Catfish .0 .0 - .0 .0 - - -
Utah Chub N .0 - .G .0 - - -
Total CPUE _ 10.5 29.6 - .0 4.2 - - -
Standard Error 2.7 3.2 - .0 .0 - - —
No. Samples 3 3 0 | 1 o] 0 0

‘Catch per unit effort (CPUE) is given
= yun; BA = baclmater; RI = riffle.

cover codes: RN
GB
CB

n

in #/1000 seconds.
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A habitat comparison of interest is that between runs with
stable banks, either covered with grass or riparian vegetation
such as willows, and runs with unstable or eroding banks.
Stations on the Surplus Canal, as well as 10th North, and 17fh
South all had samples from these two types of run. In all cases,
the erodiﬁg banks had lower CPUE than the stable bank areas.
Runs with special cover also had higher CPUE than runs with

eroding banks in the three stations where they could be compared

(Surplus Canal stations and 17th South). These within-station

comparisons tend to support the conclusion that the better
habitats supported the most fish as suggested by the data in

Table 8.

These obsarvations alsa tend to support the discussion above
concerning differances in catch rates between stations and that
stations with low catch rates generally had poorer habitat than
stations with high catch rates. The data {(Tables 9-18) indicate

that the poorest habitats within stations had lower catch rates

~than the better habitats in that same station, and that poor

habitats generally had lower overall catch than better habitats

for all stations combined (Table 8). Tharefore, habitat quality

appears to be a major factor in fish distribution and abundance
in the Jordan system.

Table 19.shows t+he total number of fish caught electro-
fishing at each station during the other sampling. Distribution
and abundance follows very'closely with that shown in Tableé 5]

and 7. Numbers of fish are generally low at Bluffdale and
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Rivertbn, and again at the two stations immediately below Mill
Creel, but numbers increase in the lower Jordan stations and at
the lower Surplus Canal station. Carp are generally more
abﬁndant below Mill Creel than Utah sucker, except at 17th South.
It should be remembered that these numbers reflect the fish
ﬁaught in habitats outside the 500 foot stations and that
sampling effort varied considerably.

Table 20 shows the stations that were sampled with seines

and the numbers of fish caught with this sampling technique.

. Seining ‘at most stations was not possible due to high water

conditions and limited beaches or other areas on which to pull

seines. Seining at Bluffdale was primarily conducted in runs and
riffles. At Riverton, runs, riffles and a large backwater werea
seined. At 45th Scuth, a backwater, the ponded mouth of Little

Cottonwood Creek, and some runs were seinad. At 17th Scuth, only
oﬁe backwater was seined. Therefore, the ambunt of seining, and
the types of habitat sampled, varied between thesé four stations.

Seining was conducted to catch smaller fish not efficiently
captured with electrofishing. Relatively few fish were caught in
seines, and many seine haﬁls were empty. As can be seen in Table

20, 12 total species were collected with seines, but only 147

individual fish were caught. It is suspected that small fish are

more abundant than shown in our catch, but they were unavailable
to our sampling because they were using deeper areas of the
river. This same phenomenon of disappearance from shallow areas

as temperatures drop was noticed by Holden and Crist (1981} in
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Table 20. NUMBERS OF FISH COLLECTED BY SEINING.

JR JR - JR JR
STATION™ 178 AMC RT BD
Carp 15 21 0 o
Utah Sucker 3 1 1 0
Utah Chub 2 3 0 o]
Bluegill Sunfish 1 0 0 s}
Flathead Minnow o] 37 10 6
White Bass _ 6 13 1 1
Black Crappie o] 1 6 1
Black Bullhead 0 1 1 0
Green Sunfish 8] 1 0 0
Gambusia 0 1 c 0
Mountain Sucker 0 O 6 7
Redside Shiner 0 Q 1 0
TOTAL # SPECIES 5 9 _ 7 4
TOTAL # INDIVIDUALS 27 79 26 . 15

# OF HAULS 2 : 10 1 9

*Station Codes: SC-NT= Surplus Canal, North Temple; SC-173=
Surplus Canal, 17th S; JR-10N= Jordan River, 10th N; JR-178=
Jordan River, 17th S§; JR-AD= Jordan River, above Diversion;
JR-BMC= Jordan River, below Mill Creek; JR- AMC= Jardan
River, above Mill Creek; JR-45S= Jordan River, 45th 5;
JR~RT= Jordan River, Riverton; JR-BD= Jordan River,
Bluffdale.

I hoy grovt “ENG

Loy WiBR TEMps.
%, WERYG Mg pp fERk
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the Green and Yampa rivers. It is also possible that there are
relatively few small fish in the Jordan River due to lack of
proper spawning or rearing habitat.

0f the 4 Utah suckers collected with seines, only one was a
voung-of-the-year. Species that were represented by what

appeared to be young-of-the-year included carp, Utah sucker,

fathead minnow, white bass, green sunfish, black bullhead and -

gambusia. All of these young fish were found above Mill Creek,

but only young of carp were found below Mill Creek.

Moré young fish were caught at the station above Mill Creek
than in the other three stations combined. This is related to
sampling condﬁcted at one backwater that was about 2°C warmer
than the river and perhaps also to the slightly greater number of
soine hauls made at this station {(Table 20}. The 217th South
station had the greatest catch per seine haul, again this was in
a backwater. The two uppermost stations had more shallow riffle
and run habitat and they were seined fairly intensively,. but very
little was found as can be seen by comparing effort and catch in

Table 20. This information may indicate that the availability of

backwater habitats, which were quite rare in the river, may be a

major factor in the low numbers of swall fish caught during the

.study.

The  relatively few voung fish collected makes it very
difficult to determine which species may be reproducing in the
Jordan River. It is possible that all of the young fish found

were washed down from Utah Lake or the Jordan abowe the Narrows.

70




S

This is doubtful, especially for natiﬁe specias such as Utah chub
that were found only in the lower Jordan River. But so few young
of most of the other species were found that determining reprodu;
ction from the present data is not possible. Therefore, several
factors.may explain the paucity of vyoung fish, including: 1.
reproduction in the lower Jordan River is limited to a very few
species} 2. young fish were not available to the sampling gear
during the study; 3. most of the young fish are washed down from
Utah Lake; and 4. habitat in the lower Jordan River for ?oung.
fish is lacking and limiting numbers of young fish that can
survive. In reality, probably all or'several of these factors

are probably effecting the Jordan River.

Species Discussions

This section deals with the individual species found during

the study, primarily common species and species of importance for

management and water gquality concerns. A total of 18 species

were collected in the river, but as noted above, only carp and

Utah sucker were abundant. Most of the other 16 species'wefe
relatively uncommon. Table 21 lists the total number of each

species of fish collectad at each station combining all of the

sampling.

Carp. One of the codominant species, carp were collected at
all stations {Table 22) and in all habitat types {Table 2). As

noted in Table 21, 472 carp were coallected ahove Mill Creelk, 1162

below Mill Creek, 325 in the Surplus Canal and 598 in the Jordan
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Table 21. Total mumbers of fish collected at BIO/WEST study sites.

STATION* sC sSC JR JR JR . JR JR JR JR JR

-~ NT 175 10N 178 AD BMC AVC 455 RT BD

i Carp 261 64 492 106 128 111 217 197 11 47
Utah suclker : 2 10 24 150 160 88 168 204 92 190

Mountain sucker Q 0 0 o 0 0 o] 0 B 12

Utah chuly ¥] (9] 9 13 0 0 3 0 D 0

Black crappie 1 2 0 i3 2 0 B (9] 53 )

White bass 14 12 ] 2] 19 3 42 4 20 5

& Bluegill sunfish . O 0 0 1 0 0 o 7 o 0
Green sunfish 0 1 0 10 0 2 2 8 0 0

Walleye 4 2 0] 0 -0 5 Q 7 3 0.

Rainbawe trout 0 0 0 3 (8] a 0 D 0 0

Cutthroat trout 0 e} o] 4 o 0 G 3 O G

Brown trout ] 4] 0 4] 0 0] 1 0 0 1

o Charmel catfish 0O 1 0 1 0 2 1 3 0 1
- Black ullhead 0 0 0 1 c. 0 1 0 1 s}
Yallow perch 0 0 0 o O 0 0. o] 1 0
Largemouth bass 0 c 0 o] 0 ] o} 0 o] 1

Fathead minnow 0 0 0 0 o 0 37 0 10 6

Redside shiner 0 c 0 8] -0 (8] 8 8] 1 [¢]

Gambusia 0 1 0 0 G . 0 1 o c 0

L)

*SC~NT= Surpl‘lls Canal, North Temple; SC-175= Surplus Canal, 17thS; JR-10N=

Jordan River, 10th N; JR-17S= Jordan River, 17th South; JR-AD= Jordan River,

above diversion; JR-BMC= Jordan River, below Mill Creek, JR-AMC= Jordan River,
™y ' above Mill Creelk: JR-45S = Jordan River, 45th S; JR-RT= Jordan River,
Riverton; JR-BD= Jordan River, Bluffdale.

!
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Table 22. SPECIES PRESENCE IN EACH STATION AS DETERMINED BY ALL THE SAM?LING COMEBINED

SPECIES

. 5C 5C JR JR JR  JR JR JR JR JR  OCCURRENCE
STATICON NT 17s 10N 178 AD BMC AMG 455 RT BD (# OF STATIONS)
Carp X X X X X X X X X b4 10
Utah Sucker X X b X X X X X X X 10
Utsh Chub x X X 3
Green Sunfish b4 X X X X 5
White Bass X X X X X X X X X 9
Mountain Sucker ) X X 2
Rainbas Trout . X 1
Cutthreat Trout X 1
Brown Trout X X 2
Blaclk Bullhead X X X 3
Chame]l Catfish X X X X X X 8
Yellaw Perch X 1
Black Crappie X pid X X X * X X 7
walleye X X 4 . X X 5
Gambusia X X : 2

th Bass ] X 1
Bluegill X b4 2
Flathead Minnow X X X 3
Redside Shiner X 1
TOTAL 5 3 3 11 4 6 11 T 1c 9

*Station Codes: SC-NT= Surplus Canal, North Temple; SC-

Jordan River, 10th N; JR- 17S= Jordan River, 17th S; JR-AD= Jordan River,
JR- BMC= Jordan River, below Mill Creek; JR-AMC= Jordan River, above Mill Creels; JR-4565<
Jordan River, 45th S; JR-RT= Jordan River, Rlverton; JR-ED= Jordan River, Bluffdale.

13

17S= Surplus Canal,

17th S; JR-10N=
abave Diversion;




[

-

River below the Surplus Canal diversiaon. They were least
abundant at the Riverton station, and generally increased in
abundance in the downstream stations. Young—-of-the-year were

found in both the area above and below Mill Creek.

Their higher abundance in downstream stations may be due to
preference for finer substrates, reduced velocities and warmer
preterence Tor Lingr s2ost J

temperatures, but may also have been a reflection of decreased

Utah sucker abundance. There is also the possibility that water

guality in the lower river limited Utah sucker to the benefit of

carp. This is doubtful because Utah sucker were more abundant at

17th South, the only station in the lower area to show sucker

dominance, and water guality concerns should have reduced suckers

there also. [} comparison of the station figures shows that the

stations where carp dominated had predominately a silt hottom.

The stations where suckers dominated had predominately gravel,
cobble bottomsi) The exception is 17Tth Shuth. The 17th South
area, especially upstream from the station, had gravel and cobble
substrates caused by the higher velocities neavrer the diversion.
Also, substrate at the station was silt over gravel. This sug-
gests that the 17th South station was considerably different

in substrate than other downstream stations in that coarser
materials were more available at 217th South. It is further
hypothesized that Utah sucker dominate in areas with coarser
substrate and probably outcompete carp for bottom food organisms.
Carp, on the other hand, f£ill the bottom feeding niche in areas

with fine substrates that Utah sucker do not utilize. If this
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hypothesis is correct, differences in CPUE notad between stations
near Mill Creel, which primarily reflect carp and/or sucker
abundance, are mainly explained by habitat differences.

Utah Sucker. Utah sucker were also taken in all staticons

and all habitat types. As noted in Table 21, 654 Utah sucker

were collected above Mill Creek, 374 below Mill Greek, 12 in the
Surplus Canal, and 174 in the Jordan River below thelSurplus
Canal diversion. Table 8 indicates a strong preference for
backwaters, but this is probably due to a high catch rate in
backwatars only at the 45th South and Riverton stations {Tables
14 and 15}. ATt the station.above Mill Creek {Table 13}, back-
water catch was not higher than catch in run habitats. Utah
sucker declines in the lower stations, and the suspected reasons
for lower numbers were included in the discussion under Carp

abave. A few young Utah sucker were found during the study, but

not in the numbers expected with the large adult populations

‘encountered. Their overall abundance decreased‘dramaticaily

there and no young were found at 17th South.

White Bass. White bass were generally found throughout the

river and at all stations'except 10th North (Table 22). Numbers
collected included 71 above Mill Creek, 56 below Mill Creek, 26
in the Surplus Canal and 8 in the Jordan below the diversion.

They were never very abundant except in certain backwater

habitats. Table 8 indicates a preference for backwaters for this
species. They were generally found associated with some type of
caver in runs when they were not found in backwaters. Largest
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numbers, and highest CPUE, were found at the station above Mill
Creek and at the Riverton station (Tables 13 and 15), both of
which had a major backwater that was sampled. The highest CPUE
in runs came from the Surplus Canal station at 17th.Sauth and the
station above the Diversion (Tables 18 and 11}. No white bass
were found in runs with cut banks (Table 8}, indicative of little
covef. Juvenile white bass were taken in several stations,

including 45th South and 17th South. vYoung of the vear were

found only at 45th South.

Black Crappie. Black crappie were found in 7 of the 10

stations, and in all river sections except the Jordan below the
Surplus canal Diversion (Table 22). Numbers collected incliuded

17 above Mill Creek, 18 below Mill Creek, 3 in the Surplus Canal

and 13 in the Jordan below the diversion (Table 21). . Most were
juveniles or adults. They were generally found in runs with
cover or in backwaters. Relatively few were taken in any one

place, with the largest single collection being six taken by

seine (Table 20) from a large backwater at the Riverton station.

Green Sunfish. Green sunfish were found in low numbers in §
of the 10 stations, and in all sectidns except the upper one
(Tablé_zz). As noted in Table 21, 10 were cgllected above Mill_
Creak, 13 below Mill Creek, 1 in the Surplus Canal, and 10 in the
Jordan below the diversion. They were most abundant in runs with
special cover, indicating a preference for cover. Green sunfish
are typically found in slow water habitats, lakes, ponds and slow

rivers, but are found in relatively low numbers in slow portions
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of swifter rivers in the West. Young were found in a backwater

in the Jordan River at 45th South.

Walleye. Walleye were found in 5 of the stations. Numbers
were generally low, with the largest numbers collected at the
stafion below Mill Creelk and at the 45th South station (Table
21). Numbers collected included 10 above Mill Creek, 11 below
Mill Creek, 6 in the Surplus Canal, and none in the lower Jordan
below the diversion. Walleye were found in all habitat types
except riffies, and had the highest CPUE in runs with speciél
cover {Table 8). Samples from the Surplus Canal station at North
Temple were divided into run with grass bank and run with special
cover, but both were in an area with wing dams that apparently
attracted the wallevye. No walleye were collected in areas not
adjacent to the wing dams. Saome of the fish taken at 45th South
were found in a run along a cut bank, others in a backwater.
Therefore, walleye were generally found in stations with better
habitat, and'mofe than one was usually collected at those
stations. This suggests that walleye were distributed due to
physical habitat preferences rather than water guality or some
other factor. Walleye are typically riverine specias but prefer
dropoffs or other structural changes in the channel that are
relatively rare in the Jordan River. Two juvenile walleye were

taken at 45th South, all the others were adults.

Channel Catfish. Channel catfish were collected in & sta-
tions, and in all river sections {Table 22}). Numbers collected,;
howaver, wera law. Five were collected in the area upstream of
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Mill Cresk, 2 below Mill Creel, 1 in the Surplus Ccanal, and 1 in
the Jordan.below the diversion. They were collected in back-
waters and runs but the low numbers seen did not indicate a
praference for hahitat or portion of the river. Catfish are
often collected in smaller numbers than their actual density,
especially during cold months of the vyear. They are typically
found in riverine environments, preferring deep, slow pools and

cover for resting and often forage in riffle areas. Cover is a

necessary ingredient for reproduction and often is a major reason
for their poor reproduction in new environments. The scarcity of
habitat diversity in the Jordan River may be the major reason for

tha low numbers collected.

Trout. Brown, rainbow and cutthroat trout were taken during

the study, but in small numbers except at 17th South where rain-

bow and cutthroat were somewhat concentrated. Numbers of total
trout collected included 5 from areas upstream of Mii. Creek and
7 haelow Mill Creek, all in the Jordan at 17th South (Table 21}.
The trout were located just below the Surplus Canal Diversion
where the water was swift and turbuleﬁt. CPUE was fairly high at
this station {Table 10). These fish were probably individuals
that had been stocked or had moved down from tributaries or
upstream sites; One small juvenile rainbow was collected at 17th
South. Rainbow were stocked in the Jordan near Bluffdale for

several years in the late 1970's, and occasionally in the lower

Jordan for special events.
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Other Species. .The other species collected waere very
uncommon, or restricted to anly one capture at one station.
Species such as fathead minnow and gambusia are probably‘more
common, but were not found due to liﬁitations discusged above for

seining. Distribution of Utah chub was interesting in that this

species was only found below 45th South in the Jordan River.

Largemouth bass, bluegill and perch are all lake or pond species
that were obviously cut of their element in the Jordan River.

The presence of young fish for.some of the warmwater game
species such as white bass may indicate feproduction. But it
could also be indicative of fish washing down from Utah Laké
during the recent high flows as discussed above. We do not think
the data available presentliy are sufficient to address reproduc—
tion in the Jordan River except for carp, gambusia and fathead
minnow, and this makes it difficult to address which fish are

actually residents. Therafore, the fish found in the river

during this study have been divided into three main groups, Group

1 includes species with large populations, had young of the year
collectedlor are native species that have been found in the
Jordan-fof many years; Group 2 includes those species with
several year classes but no young were collected; and Group 3
includes species praesent in very small numberé and only due to
their presence in Utah Lake. Table 28 lists the species in these
three groups fdr the Jordan River abo?e and below Mill Creek

based on samples by the DOW and BIO/WEST in 1985 and 1988.
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Table 23. PRESENT STATUS CF THE FISHES COF THE JORDAN RIVER

Bbove Mill Creel

Below Mill Creelk

Species Group 1

Group 2

Group 3 Group 1 Group 2 Group 3

Carp

Utah chub
Fathead mimmow
Redside shiner
Speckled dace
Utah sucker .
Mountain sucker
Rainbow trout
Brosn trout
Cutthroat trout

Chamnel catfish -

Black bullhead
1ite bass
Black crappie |
Green sunfish
Bluegill
Largemouth bass
Walleye
Yellow perch
Gambusia

<

R TN ]

X

X

X
X

—————-Not Found-———-—-
?
?

. : X
X X
. %

Group 1 = species with large populations, young of the year, or native
species that have been found in the Jordan River for many

years.

Group 2
Group 3

in Utah Lake.

species with several year classes but no young were collected
species present in very small numbers and due to their presence
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Comparisons with Past Studies

Several studies of fish in the Jordan River have been
conducted in the past. Perhaps the earliest was that of David
Starr Jordan in the summer of_1889. He sampled the Jordan "below
a dam 4 miles southwest of Salt Lake City" (Jordan 1891). He
described the river in this area as being "2 rods.wide and 2 to 5
feet deep, the bottom being of adobe”. He generally character-
jized the river as sumewhat turbid, with a mcoderate current and
sand and adobe bottom. Fish ware deécribed as plentiful, but not
trout which had been "excluded by the dams of the irrigating
ditches”. The fishes he noted as Being in the river included the
Utah sucker ("yvoung are very abundant"”), mountain sucker,
speckled dace, redside shiner, and Utah éhub. Mountain whitefish
were described as "occasional".

This report {Jordan 1891) indicates that the native fish
fauna was comprised of only & species, but they were abundant in
the river except for the whitefish. He also indicates that many
of the present limiting factors to fish in the Jordan River were
present in 1889, mainly dewatering for irrigation. His descrip-
tion of the river, especiaily its substrate, is very similér to

what was noted in this study. %ii_gf the species collected in

1839 were collected in 1986 except for the mountain whitefish and
e ——e

speckled dace. We suspect that the dace may be present but was

unavailable to *the seines due to use of habitats that could not

be seined. Mountain whitefish probably have been extirpated by
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increasing temperatures and turbidity from Utal Lake, which
harbored an excellent cutthroat trout population in 18389.

More reéent studies of the Jordan include a study by the EPA
in 1972 that was described in Way (1980), a survey by the Utah
Division of Wildlife (DOW) in 1976, a DOW survey in 1985 and a
DOW survevy in 1986. Not all of the:surveys sampled the same
sites, but in general many of the stations used in this study

were also sampled by ona or more of these previous studies. It

appears that all of these studies used electrofishing as the
primary collection tool, although the fish species caught by the
EPA study suggests seines were also used. The amount of effort
undoubtedly differed but could not be determined. In general, it
would appear that the greatest effort at each station was
expended in the present study. The studies also varied in time
of yeér-that the sampling Dcéurred, the EPA study was conducted
in the summer, the 1986 DOW study in September, the 1985 DOW
gtudy in October, the 1877 DOW study in December and the present
study in November. |

Table 24 compares the various studies for all similar

stations. Total fish collected for the BIQ/WEST study includes

- all electrofishing and all seine captures in the four stations

where it occurred. In general, the various studies show many of

the same trends. Carp and Utah sucker are the codominant
species, and the sucker is generally mora abundant sntil near
Mill Creek and below where the carp dominates, except for 17th

South. Carp tended to be more common in relation to sucker in

82




avne A
e o o, Qb

’ coah N m: D&(}

vk vizdlsla NS%B@
. 204 AL o

TOUT ISIM/0TE =M/E (OFFIPITM JO UOTSIATA Yyean =mod Amshy _.Eﬂumuc.ﬂ aﬂgﬁbﬁ =vda :sepog Ammby,

“NOT ‘J8ald UePIOf =NOL-Mr NSL'Jenty UepIof =NRI-Hr {SLT ‘J8nly UPpIOr =S11-dr {UDFSIan]p annqe Janty UWeRIol —(v-Hr (9910 TTTW Saoqe
'JanTH UPDIOr =OWY-HC ‘SGY ‘J8nFH UPIOL =s¢v-MC 'S06 ‘3ontH UPpIOr =SO06-HC fUDlJSatd’ISafd USpIOr SIN-NC fUOTSISATP MO[SQ/Iastd wepIor =(g-HL SSpod uorIEls,

o o ¥ o +] [} o 0 0 a o o o o 3] -0 o 4] ] [+] 4] INOIL, IECIYIIND
3] oz ] ] o o 3} 0 o 8] s} o a o o T o 6 o o o JFUIUS SPYSPTL
0 0 o o o o o [s] 0 o a o o o [+] o o T [¥] o 9z eoey
a a a o 0 4] 4] 0 o o] o o o o 0 1 3] 4] [+] o] [} Yyoasg MoOTTe4
o o] o o o o 0 LE o [s] o o [s] 0 0 ot D 0 -] [s] o MOUUTH PesR3eld
0 4] o 4] o 4] 0 T +] o o 4] 4] o 0 4] 5] o o o a BTSOqUED
0 0 [s] [s] s] 4] 0 o] o] o 4] 4] o 4] a o o a T ] o sgeq nousbre]
[+] +] T o] 4] 3] [s] 1] a; o o o [s] o o o o [+] o o 4] TTF5enta
0 0 T o [+] 4] ] T 4] 0. 1] 4] o 0 0 T 0 1] [¢] * o pelTTRG AOETH
[ oz ET [s}4 [s] 4] o £ 4] 4] 1] 0 [} 0 o} D D a [s] 4] o’ Qo yean
o o 1 o 4] o o T o € 0 [s] o Q o o 4] a T z o YSTIIED [oumyn
o o D o 0 [ B 8 o 4] a 0 o o n 4] € [s] 4] 4] 1] anoxy uoag
¢] o £ o o o o 0 4] 4] Q z o T o 1] o a [4] o o INGIL, MQUTEY
0 0 0 T [+} 0 0 0 [+} L 1 0 0 o a £ o 4] o T o alfaTTEM
o 5] ot L 3] o o z o ;] D o o o T a o o o 8] 0. USTIMS u=d1n
0 0 B z 5] 6T o (14 o 4 ¥ o] 0 £ 0 oz [s] T g 4] o SEPH 817uyM
o 4] £1 o 0 2 0 9 a o o o o o [+] a a o ] [s] o ayddean yoerg
o o o z o o o 4] o1 0 0 4] ] 0 Lz 8. 1 29 A4 [a] z8 IS UpEIunon
zZZ o [1-) S 1] T oor T g3t GL t0E 2T SE 0s 149 44 ‘6 6% 14 06T LE LE IeIms Y=
zar 3 901 8% z 821 09 L1z oSt LET eT £9 oy oz =14 T oI gg Ly o ot dren
886T TLGL 9861 T86T  9L6T 9861 ZL6T 986T ZLET 9961 G861 96T ZLEI 9861 ZI6L 986T 9L6T &L6T 986T 986T ZILGT TS HYEA
2735 Y Mg MDd MO M8 va= ne VA M/HE M1 MO YR Moa WId M/e  Md v M8 MOd  vdd AN
NOUT-dL NBI-¥C SLI-¥r av-ure 2y-¥C SEY-HC - SO6-UC JM-MC . gE-ur NOLIVIS
‘HMAATM NYOHOC EHL A0 SEIONIS SATHEHSIA ISVd HLIM VIVO 9867 £,1SEM\OIE 4D NOSIHYANY) °*¥Z ®19EL

m a ~ , I r oy [ /r\_ A

83




B

the past studies above Mill Creek, which may indicate that
reduced velocities and poorer water guality during those years
favored carp further up the river than at present. Trout were
scarce and sporadic in occurrence. Utah chub were only taken in
the lower Jordan River, below 45th South.

saveral differences are evident, especially between the 1972
and later studies. Dace, mountain sucker and redside shiner were

predominate species in the 1972 study, especially at Riverton and

Bluffdale, and the shiners again in the Ilower Jordan. All of
these species are small as adults and are generally not effec-
tively sampled with electrofiéhing gear. Therefore, their
presence in the 1872 study may be.due to seining, and because the
sampling occcurred in the sﬁmmer, seining during warm portions of
the year. The only other seining we know of in these studies was
by BIO/WEST, which occurred in a colder month and did not see any
dace, considerably fewer mountain suckers and only one redside
shiner. It is possible that these species have actually been
reduced substantially in the river since 19?2,'but that i=

doubtful. Differences betwsen YQars is probably a reflection of

- gsampling and time of the year. The other major difference

between the 1972 results and more recent studies is the lack of

walleye and channel catfish in 1972, and the lack of white bass

from 45th South and downstream. Walleye and channel catfish were
caught above Bluffdale in 1376, the catfish in very high numbers
{(110). This 1976 sample was above a major irrigation dam and

later samples were below the dam. White bass were still not
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found at 45th South or belew until 1885. In 1985 and 1986, white
bass, walleye and channel catfish were all found at 17th South
and abhove. Black crappie, largemouth bass and bluegill sunfish
ware not reported froﬁ the Jordan River in Salt Lake County until
the present study in 1986. Fathead minnow, gambusia, vellow
perch and cutthroat trout were also not reported until the
present study in 1986.

Sigler and Miller (1963) indicate that most of the species
noted in the preceding paragraph'that are apparently recent
.additicns to the Jordan River fauna had been introcduced into Utah
Lake prior to 1960. The exception is the fathead minnow, which
was not known from the Utah Lake aréa in the early 1960's. It is
possible that past collections.misséd them due to rarvity of these
species because of a lack of reproduction or other limiting
factor, such as poor water guality. It is alsc possible that the
warm water species planted in Utah Lake are recent additions to
the lower Jor&an River due to the unusually high river flows that
dccurred during the last few years.

It would appear that the recent high flows have had an
effect on the distribution and abundance of fish in the Jordan
River. _Discussions with Charlie Thompson, DOW Fishery Biologist
for this area and a member of the 1976 and later DOW sampling
crews, indicates that most species from Utah Lake had access to

the lower Jordan River for many vears. The Qamgxigrthe Narrows
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obvicusly were a block to downstream movement during most normal
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flow years since no water was passed by the lower dam near
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Bluffdale except during spring runoff. A DOW creel census near

Riverton in 1979 reported a few white bass, walleye and channal

~catfish were caught by fishermen, along with nearly a hundred

stocked rainbow trout, in April and May. Therefaore these game

species had restricted access to the lower Jordan River ever

since their introduction into Utah Lake. During the last few

years of high flow, the dams in the narrows passed water all

months of the year. This provided considerably improved access

for these species to the lower river. Therefore, the absence of

these fish from earlier callections was probably due in part to

' the very small numbers that came down the river due to limited

access. It should be understood that none of the warmwater game
specias now found in the lower Jordan have been stbcked there.
According ta DOW records, only-trcut have been stocked in the
Jordan.

Water guality méy also have been a concern in the lower
riﬁer in the past. Data in Hinshaw (1966) show very low dis-

solved oxygen and other water quality parameters indicating very

‘degraded water gquality. Way (1980) suggests that water quality

in the late 1870's would have limited most game fish populations.
This position was alsc suggestaed by Charlie Thowmpson who indicat-
ed that water guality conditions in the lower Jordan during the
1976 sampling were very poor. Hydrogual (193?).modeled the watef

guality of the Jordan River in the mid 1970's and showed that

very high levels of chlorine, appreoaching if not exceeding acute

fish taxicity thresholds, fregquently occurred. Therafore, even
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if these game species had gained access to the lower Jordan,
population increases due to reproduction woula have been unlikely
due to poor water guality.

Water guality as measured during the present field study
(Appendix A) and as has been measuréd during recent years, does
not appear to be limiting fish populations in the Jordan. The
distribution and abundance of fish and macroinvertebrates could
not be directly related to present water guality, but appeared to
be well carrelated with physical habitat. Species that may be
sensitive to poor water guality such as walleye and channel
catfish showed trends that were best explained by habitat
availability.

The data collected in 19886 in this study indicate that the
Jordan River varies considerably in terms of macroinvertebrate
spacies composition, of.density, and in fish composition and
abundance in the areas studied. Differences between stations
were generaily best explained by differences in physical habitat
such as substrate, cover, velocity and diversity of habitats. A
comparison with past studies indicated that invertebrate density
and species cbﬁposition have not changed dramaticaily since the
1960's, but reasons for differences betwéen stations may have
éhanged. " Hinshaw (1966) indicated water qualify andlchanneliza~
tion were the major factors affe¢tihg invertebrate populations.
The present study indicated substrate and habitat differences to
be the major factor creating differences in invertebrates between

stations. Water quality was not a major limiting factor in 1886.
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Fish populations have changed considerably in the lower Jordan
River iﬁ the last 20 years and even the Riverton and Eluffdale
areas have seen some changes. The major change has been an
"increase in the number of species, especlally warm water game
species common in Utah Lake, in the river.

The data collected in this study has indicated that most of
the fish in the river except carp and Utah sucker are found

sporadically and generally in rarer habitats. The Jordan River

at all stations except Bluffdale prqﬁided very little in the way
of diverse cover or habitat in the main'channel,_énd-Bluffdale
had wery high velocities. Since many of the gamefish are of
fairly recent origin to much of the lower Jordan, dune both to
restricted access and water guality, their actual ability to -
utilize the available habitat is guestionable.

It is suspected that as flows are reduced back down to
"normal® levels, the number of fish moving down the river from
Utah Lake will decrease. Habitat in the river will increase
since slower water habitats will become more common and more
diversity of flows across a channel will also occur. The actual
amount of habitat change is nbt Iknown but will probably wvary
congiderably between portions of river. Areas that.are fairly
natural and presently have a diversity of habitat, such as 45th
South, will probably have increased habitat diversity. Areas
that are very canal-like, such as the Surplus canal and Jordan
Rivér immediately below Mill Creek, will probably not change as

much because of the flat, broad channel aﬁd homogeneity of the
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present habitat. The Jordan River below the diversion will
probably change the least because it is presently highly regu-
lated in flow and that will not change appfeciably. These
habitat changes will increase the amount of habitat for the
warmﬁater gaﬁe specieé such as white bass, walleye and channel
catfish, especially at stations like 45th South where habitat is
presently fairly diverse, but habitat in poorer stations may not
change appreciably from presént conditions. The major guestion
reﬁains whether sufficient numbers of these spacies exist to
start a population, and whether habitat_will be sufficient,
especially for reproductioﬁ. We éuspect the numbefs of fish may

be too low and habitat also may be tco marginal.
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CONCLUSIONS

The information developaed from this study, both the field
data and.the literature review, indicate that fish and macro-
inverteb:ate populations.have changed in the fairly recent past.
During the 1960's and 1870's water gquality was wvery poor in the
lower Jordan River as evidenced by several feports.{Hinshaw 1966,

Way 1980, Hydrogual 1937). This poor water quality, along with

- relatively limited access from Utah Lake, restricted the poten-—

tial for buildup of macroinvertebrate and warmwater gamefish

populations. In fact, the water quality, especially chlorine

devels, probably.alsa limited the populations of all fish. Any

deficiencies in physical habitat quality were masked by the water
quality problems.

Water guality has improved recently as a result of improved
wastewater treatment. In addition, high flows have baen the narﬁ
in recent years, creating even better water guality due to
dilution. Physical habitat has not been improved and may Eave
been reduced in quality by recent dredging and channelization.
This is especially true of the area below:Mill Creek whare the
river.has been essentially put in a large_canél, the Surplué
Canal. Fish access from Utalh Lake has improved with_year~round

flows through the Narrows irrigation dams. Warmwater gamefish

-have become more abundant, along with other species including

trout that get into the river. Survival of these fish is no

longer a problem in the lowser Jordan since water guality is

ac




&

adequate for their survival. Limiting factors at present,
therefore, are related to physical habitat. The habitat informa--
tion collected during this study indicates that the lack of
pfoductive riffle habitats is limiting macroinvertebrate popula-
tions. Also, habitat for fish such as walleye, channel catfish
énd white bass is generally gquite poor. A1l of these speciles
require more habitat diversity and étructure than presently found
in the river. This is evidenced by collection of these species,
especially white bass and walleyé, in certain rare types of
habitats. Backwaters in the case of white bass, and near
instream cover for walleye. Whether or not reproductive habitat
js available is not known but it is likely that little presently
exists.

In the future, as the high flows subside, fish access from
Utah Lake will decrease. Howaver, water guality should be accep-
table for the species preseﬁtly found there as noted in the
Hydrogual information, except for the trouts that anly.occur
occasionally and would be limited by summer water:temperatures.
Without habitat:improvement, and wperhaps substantial habitat
improﬁement,_it-is doubtful the warmwater gamefish will be able
to become se1f~sustaining in the river. This;‘along with
decreased access from Utah Lake, will proﬁably decrease density

of these species below that at present. It should be noted that

the descriptions of the river by Jordan (1891) suggest the river

has always been fairly poor for fish such as walleye, channel

catfish and white bass. High velocities, lack of cover and sandy
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‘substrates all contribute to this. Dredging and channelization

has made an iméact, but based on the data collected during this
study, it is not necessarily negative. Stations at 45th South,
Above Mill Creek and 17th South had all been recently dredged but
stil1ll had the largest and most diverse fish populations. As
discussed in this report, these stations also were the most
diversa in habitat, and apparently dredging did not change that

dramatically.

Therefore, water guality at the levels predicted by Hydro-

gual should not be the primary limiting factor to fish and

invertebrates in the lower Jordan River in the future. The 1lack
of diverse physical habitat will be the major limiting factor
that will need to be altered before warmwater gamefish can be

expected to have a chance at providing reasonable recreational

opportunities. Without this habitat improvement, it is our

opinion that water gquality improvements would not produce changes

in the fish composition of the lower Jordan River.
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