AN ANALYSIS OF THE IRSTREAM |
SELECTEL FISHES IN THE WilD & SCENIC

Research Conducted by

—
med

b

Montana Department of Fish, jdiife and

Ecological Services! é@és on

wiid 1

0
OURT RIVER

Sponsored by:

Bureau of Land Management
0.5,

Department of Interior

Witliam M,

Rodney K.

Gardner

Berg







BN ANALYSIS OF THE INSTREAM FLOW REQUIREMENTS FOR
SELECTED FTSHES TH THE WYLD & SCENTC PORTION OF THE MISSOURIRIVER
By

Wiltiam F. Gardner
Rodney K. Berg

Montana Department of Fish, Wildlife and Parks
Route 4, Box 243
Great Fal %g, Montana 39405

This study was sponscred by
Byreay of Land Management
5. Department of Interior
Lewistown District OFfice
Drawesyr 1160
fewistown, Montana 59457

James HBarmum - Project Officer

Sentember 1580






Page

wp g T pee €] LEY LET T 00 O O3 0 D 60 mE OO0 Y OO 00 071 S G R see O3 s ALY P 00
wp g o o oo o e e €] T O £ VY 0 00 mp o md b wp

g
IS # . “ b " w " w + ° » ® z ] w ® w “ 3 ® v [ B E o . " i
o - » B o I3 “ . k3 ; w % v - @ # - - « ® @ " - » » “ E LS »
@ w " k3 s ® - - ® w I3 & ® " 5 w s v ® s 2 * " B » ® © w &
¥ & @ a . " - s ; . " » a o - © o w 2 - - “ ® o “ . . @ @
- i P s “ © . « - " ® . w o E v L « o . I - “ . v “ « v %
& " o « " " B w i v o . . o P - " = 3 - B v - * . © . w -
. " n B . ® e “ " B o i L . @ 2 w s o @ s > » 4 “ 5 B o 3
" © o - i " © w ‘ - « & “ » o o o “ 4 . o . o ¥ E e E « ©
B » @ - u . .
a w B ® 0 © .
o v # - a - .
o " « A, : w “
@ o a » u
s " B " .

e
9 © i . i
u i » " P
. “ » ® E
2 s B & .
@ @ " u »
e & v . -
" “ s s P
@ N “ - B
3 - @
5 “ .
- - -
¥ o

é

Lot

LY

o ot



Takle

ad

e
[

LIST OF TABLES

Spawning Conditions of sauger sampled in the Fort Benton
through Judith Landing study sections of the middle Missouri
River during spring and sarly summer 1979 . . . . . . . . .
Spawning conditions of shovelnose sturgeon sampied in the Loma
Ferry and Coal Banks Landing study sections of the middie
Missouri River during late spring and summer 1879 . . . . . .
Number of ego samples taken and number of e4gs collectad (in
parentheses) in four study sections on the middie Missouri
River during 1979 . o . . 0 0 0 o e e e e e e e s e e e
Taxonomic composition of fish larvae sampied by both stationary
and integrated width tows in the middie Missouri River during
Tate May - Tate July 1979 . . . « o« ¢ o o o o0 e e
Taxonomic composition and seasonal densities (number per 100 M3
of piver filtered) of fish larvae sampled in the three major

£

tributaries of the middle Missouri River during 1879 . . . . .
Longitudinal distribution of Torage fish species seined in the
middle Missouri River during 1879 . . . . .. . .

nelative abundance and diversity of forage fish seined in Five
habitat types of the middie Missouri River during 1579 . . . .
Percentages of occurrences, average total numbers and volumes of
the food items found in the diets of adult shovelinose sturgeon
in the middle Wissouri River during 1978-1979 . . . . . . . . .
Diets, expressad as percent composition by numbers, of young-
of-the-year fish seined in the middle Missouri River during

the symmer and autumn 1979 L L L L L o o o o s s e e e s e e

A list of fish species sampled by electrofishing and seining

in the three major tributaries of the middie Missourt River
during August-October 1979 . . . . . o . 0 oo e o e e
ratch statistics of fish sampled by electrofishing in the Tiber
Dam section of the Marias River during August and October 1979
Catch statistics of fish sampled by electrofishing in the High
Rock Canyon section of the Marias River during Uctober 1979 .
Catch statistics of fish sampled by electrofishing in the
Brinkman section of the Marias River during October 1978 . . .
Catch statistics of fish sampled by electrofishing in the Bad-
lands section of the Marias River during October 1979 . . . . .
ratch statistics of fish sampled by electrofishing in the
Collins section of the Marias River during October 1979 . . . .
Catch statistics of the Tish sampled by electrofishing in the
Bootlegger section of the Teton River during September and
October 1978 . 4 v v o v v s e s e s e s e e e e s e e s s
Catch statistics of fish sampled by electrofishing in the Wood
section of the Teion River during September 1979 . . . . .
Catch statistics of fish sampled by electrofishing in the
Anderson Bridge section of the Judith River during September
=27 C e e .
Cateh statistics of the fish sampled by electrofishing in the PN
section of the Judith River during September 1979 . . . . . . .

B %

5 & e &

17
24
25



o

Rl

iz

motunand
£l

14

sl
]

st
[l

ownd
[t

20

gure Page
Map of middle Missouri River drainage and study arvea . . . . . 3
Diagrammatic representation of peripheral habifats in the
middle Missouri River. [(modified from Kallemeyn and Hovotiny
1877 . . .. C e e e . . . Ce e e 4
Electrofishing cx%%&aifsﬁa weﬁe ﬁﬁdt §F$% & % 2~ métér aluminum

CBOAT e e e e e e e e e e e e e e e e e e e s 5

A screened scoop was utilized to Sﬁﬁﬁ e incuba ting ﬁggs of impor-

tant fish snecies . . . . . . o . 0 ot o w s e e e e e e e e
A 0.5-meter diameter Tarval Fish net was used to coliect drifting
fish larvae in the middle Missouri River and its major tributaries
A beach seine was an effective device used to Sampée for young-
of-the- yea$ fish and minnows . . . . . e . e e e .
The sauger’s spawning peak pwamahfy ec ar?eé ?ﬂ ear Y Vay .
Shﬁveéaﬁge sturgeon weve in spawning condifion from eariy June ?o
gariy July . . . . . . . . . . . e e . .
Figh Tarvae of eight &hﬁﬂ?dsﬂﬁi zax@ were ﬁﬁ??e aé %n the m%éﬁ?e
Missouri River and iis ?339% tributaries . . . e e
Average total number of fish larvae collected ﬁ?ew 4@ maﬁut%
integrated width tows taken in three sections of the middie
Missouri River during Tate May - mid-July 1879 . . . . . . . . .
Young-of-the-year sauger ranging in length from 40 to 188
millimeters were collected in various peripheral habitatl types
on the m%dé?e Missourl RIVEr . . . . .« « o v 4 v o v s o s o
This typical side channel pool, 2 kilometers in length, was
?ﬁiﬁﬁSEVEEj utitized by rearing yauﬁgméf~t%£~yea? sauger in

1979 . . . . . .. e e e e e e e e e e e e e e e
Young-of-the- ye&r ?ggi sauger haﬁ’ a? preferences as described
by the average %aich rates of YOY sauger seined in five habitat
types of the middie Missouri River during Summer, 1979 . . . . .
Longitudinal distribution and abundance (average catch rates) of
young-of-the-year (YOY) sauger seined in the middle Missourt

River duving Summer, 1979 . . . .« . o v v v i 0 e e e e
The Hole-in-the-Wall section exhibited extensive channel margin
development; several peninsulas perpendicuiar to the margin

formed important sauger vearing "pocket pools.”™ . . o . . L L.
Longitudinal distribution and relative abundance of seven common
forage fish species seined in the middie Missouri River during 1979
Forage fish habitat type preferences as described by the relative
abundance {(grade of occurrence) of seven common forage fish
species seined in five habitat types of the middle Missouri

River éuﬁéﬁg 1979 . .

+ zero fish collected in this hé%?iée type . . . L . . . . ..
* This habitat type not sampied in its preferred lTongitudinagl
FARGE o . h e e h e e e e e e e e e . e e e e

Seasonal Q&??&?*SS%S of relative ?ﬁﬁﬁrﬁ&%%e g%§§ of the six
major groups utilized by adult shovelnose stu urgeon in the Loma
Ferry and Coal Banks lLanding sections of the middle Missouri
River, 1978-1979 ., . . . . .
Radio transmitiers were surgical y é%ﬁ?aﬂi%d ﬁf a%%ggﬁeﬁ

the rostrum of paddiefish %o monitor thelir moverents . . . . . .
Attachment and implant sites for the radic traﬂsmétierg for
?ﬁéﬁ%é?é%h e s s s s s s s = = 4 & 2 s % & 2 2 = = s s » s 3 v =

3 = = B B # e

\ »

wh

"

13
15

16

i™J
(R

3 20
o5y L)

27

Lo
]

L
[y



o A
L4 S ¥
(e Jo—

st

poens ENY

O

s

S
I

g,

whod
)
o

s

X




L.

e
g

e

¥




made by the BLM on instream flow guantification. Based on these considerations
1t was decided that the BLM and MDFWP should cooperate to develop a sgéiaéée
methodelogy to determing instream Flow ?Qﬁﬂ‘?ﬁﬁﬁﬁis for the Wild and Scenic
Missouri River, This study, funded by the BLM and conducted by the MDFWP,
was initiated on April 1, 197G

DESCRIPTION OF STUDY AREA AND HABITAT TYEBES

The study area consists of a 336-km reach of the mainstem of the
middle Missouri River in northcentral Montana from Morony Dam near Great
Falls to the headwaters of Fort Peck Reservoir near Landusky. The general
basin characteristics. hydrogeclogy and physical/chemical characteristics
of the river h%ye been aﬁﬁ@é318 ¥ described by Berg (1980) and Kaiser and
Botz (19753, he two major iributaries entering the Wissouri River in this
reach are the %a?éas River from the north and the Judith River from the
south. The present day ¥low regimen of the Missouri River in this study
area is not entirely natural because of regulation and storage at several
dams in the drainage upstream from the study area,

Forty-nine species, representing 14 families of fish, are known o
occur in the middle Missouri River drainage between Morony and Fort Peck
dams {Berg 1980). Basically, two fishery zones occur on the mainstem
Missouri. In the upper reach, from Morony Dam to the mouth of the Marias
River, a cold water/warm water fisheries fransitional zone exists. Sauger
is by far the predominant game fish species found in this reach, but sig-
nificant numbers of trout, mountain whitefish, sculpins, longnose dace and
suckers also occur, A warm water Fisheries zone extends from the mouth of
the Marias River downstream o the headwaters of Fort Peck Reservoir.
Sauger, shovelnose sturgeon, paddlefish, channel catfish and a variety of
chubs, minnows, suckers and shiners are the predominant species in this
zone.

Efeven sampling sections were established on the mainstem Missouri
in the study area {Fig. 1). The Morony Dam and Carter Ferry study sections
contain rocky substrate and have very few islands and side channels.
Stream gradients are relatively high, ranging from 0.76 o 3.4 meters per
kilometer. The Fort Benton, Loma Ferry, Ccal Banks Landing and Judith
Landing study sections have Qﬁsgéﬁéraé€g move islands and side channels.
Stream gradients in those study sections range from 0.38 to 0.76 meters
per kilometer. The Hpole-in-the- ﬁaéf and Stafford Ferry study sections
have similar gradients, but the river in these séaéy sections is confined
by steep, narrow canyons, and consequently, very few islands and side
channels occur. The lowest thres study sections, Cow Istand, Robinson
Bridge and Turkey Joe, are in a section of river characterized by a wide,
meandering channel which contains numerous shifting sandbars and Targe
developed islands. Many side channels and backwaters are found in Eﬁé&é
study sections.

Nine study sections were established on three iributaries of the
middle Missouri River in the study aves {(Fig. 1).

To facilitate interpretaiion of ?@é?f,g area and forage fish data,
the river channel was categorized into five major habitat types which could
be effectively seined. The habitat types were main channel border, main
channel pool, side channel chute, side channe?! pool and backwaters (Fig. 2}.
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The main channel border habitat tyvpe was defined as a zone adjacent
to the main channe’ “§ﬂ¥ wnich had an average current velocity of 15 to
45 cm/sec and 2 depth of 1 meter or dess. This habitat type included

stow runs, gravel bars and sandbars.

The main channel pool habitat fy ?@ was defined as an area in the main

channel along side the bank which had Tittle current. Depth ranged from
0.4 to 1.0 meter, This habitat type éﬁ{%ﬁdeé Targe wide pools and "pocket
sools.” "Pocket poeis” are described in greater detail in the Hesull
section.

Side channels, istands and hackwaters are prominent features of river
sections where peripheral channel development occurs. —# side channel was
defined as a hhaﬁﬁeﬁ diver ﬁ%ﬂ@ from the main channel and containing Tess
than 20 percent of the river's Tlow. 3Side channels had an influeni and
an efflyent connection with the main river which ailows Tor a Tlushing
action, A developed isiand was common with this type of channel divergence.
The side channel chute habitat type was defined as 2 side channel without
development of pools and viffles. This habitat ifype was eguivalent o the
main channel border type in current velociiy and depth. The side channel
popl habitat type was defined as a side channel with pools and riffies.
Depth ranged from 0.4 fto 1.0 meters in this habitat.

The backwater habitat type ‘exhibited no perceptible current velocity
and had only a single connection to the main or side channel of the river.
Some of the backwaters were formed when the upstream end of a side channel
was cliosed by aggradation or declining water levels.

METHODS

Adult fish were collected by boom electrofishing in a 5.2-m {17 ft.}
flat-bottomed a§§§i?§§ boat ?ﬁw%“éé by an 8B~ hy &gi@§&rﬁ motoyr eguipped
with a Jjet propulsion Tower unit {(Fig. 2). The electrode system and operation
was simitar to that described by Be ?g {198C). The boom electrofishing unit
was utilized on the mainstem of Ihe Missouri River during 817 flows and on
the lower Marias River during spring flows. During summer Flows, the Teton
and Jugdith szérs were sampled with a2 mobite electrofishing unit as described
by Berg (1880}, and the Marias Q ver was sampled with a boom electrofishing
unit mounted on a 4.72-m {13 ft.; fiberglass boat.

m

ish Eggs
baﬁ§?2n§ for incubating fish eggs was accomplished with a screened
50-cm square ~cm deep handled scoop, similar

11965} f? o, é?= With the scoop positioned in the current, a person kicked
downward into the substrate, moving toward the scoop from a distance of
approximately 3 meters. Gravel bars where known concentrations of sport
fish were ghseryed wore sampied randomiy at varigus depths up to 1 metfer.
The sampies were sorted at the site, and the eggs were preserved in 2 &
percent soluticon of formaldehyde. Eggs which ﬁﬁaéé not be jdentified

were sent to Mr. Bob Wallus, an eariy 1ife stage Tish taxonomist, at the
TVA fish repository in Horris, Tennessee.

&N
to that described by Priegel
n
co






Larval Fish

Larval fish were sampled with a O.5-meter diameter by 1.6-meter
long Nitex plankton net (0.75 mm mesh) fitted with a threaded ring sewn at
the distal end to accommodate a widemouth pint mason jar as the collecting
bucket (Fig. 5). Two methods of coliecting tarval fish samples with the
0.5-meter net were employed, stationary sels and integrated widih tows.

Figure 5. A 0.5-meter diameter Tarval fish net was used to collect drifting
fish larvae in the middie Missouri River and its major tributaries.

The stationary sets involved Tishing the 0.5-meter net immediately
below the surface of the water in main channel border areas of the river.
The net was held in position in the current by a 4-meter length of rope
tied to an anchored post, The volume of water filtered was measured with
a Price type AA current meter positioned at the center of the net orifice.
The net was Tished for a nmeasured periocd of time, usually 30 minutes. On
some occasions the net was fished for less than 30 minutes because of
excessive amounts of debris collecting in the nets. Stiationary set
samples were taken at Z-week intervals at Tive esstablished study stations.
The samples were usually collected during the dusk to dawn hours of the
day.

The second technigue Tor collecting larval Tish samples was the
integrated width tows. This technique invoived towing the 0.5-meter
Tarval fish net under a boat while traversing the width of the river.

The net was towed in this manner for 20 minutes. This method allowed
a larger cross-sectioned area of the river to be sampled. The integrated
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Table 2. Spawning conditions of shovelnose sturgeon sampled in the Loma
Ferry and Coal Banks Landing study sections of the middie
Misspuri River during late spring and summer 1979,
Date Spawning Condition
May 19 - May 24 52 observed; 17 examined
gravid females and not ripe Tish
Jun 4 - Jdun b 46 obhserved; 172 examined
gravid females: not vipe fish; ripe maies
Jun & unfertilized shovelnose eqgs taken Trom
a collected shovelnose stomach
Jun 18 - Jun 19 77 ohserved: 8 examined
gravid females; 1 gggf% female; not
ripe fish; ripe male
Jun 28 25 observed; 10 examined
? spent Temales and vripe males
Jul 9§ -~ July 16 &5 ohserved; 25 gramingd
gravid femeles; 3 spent Temales; not

ripe Fish: ripe

3

For sauger, the entire spawning period could not be de

auger a Ffemales were collecied
/}=
number of spent females and ripe
during the first week
and the number of ripe males

nd a few gravid

several ggeﬁi femate s
14, 1980 {Fig.

first sampling effort m
females were found, and 2 %a?§2°
were observed ?ﬁ ?iﬁ cotlections.
the last spent female was collected.
sampies éaﬁrgageé noticeably. Thase obsarvations
of sauger coincide with those
River during similar dates.

5735 |
o
e
o
jone
e
g
St

a4 3
Finally,

For shovelnose sturgeon, the spawning

reported by Elser et afl

because
on the
By May 19, no gravid
males

of dune,
in the
conditions
the Tongue

fined

of the spawning
. (1977) for

period was difficult to

define, Moos [1873) *@ﬁ&?%%é that female shovelnose may take up fo

3 years following
Consequently, there are @?ebaééy several di

spawning before their $Vﬁw@ 85 &
fferent stages of ovarian

v again mature.

developmant among se gaéﬂv mature female shove'lnose styrgeon present in the
Missouri River @ﬁﬁ; atio Thus, 1% is difficuil to determine sex and
spawning condition of *?ﬁ Fish. For the purposes of this study, sturgeon
with distended and turgid abdomens weve classified as gravid females,

fish with ?E?E’f?éfﬁgﬁ abdomens and of a large size were considered spent
females, fish with a tight flat abdowen were classified as not ripe, and,
if milt could be 3??3??&& the sturgeon was considered a rine male. No
ripe females, as evident by siripping eggs, were observed during the
spawning period in this study area. The aﬁa?pik, of ripe females with
strippable eggs has also been reported by Moos {1578} and Elser et al.

1977).
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Figure 8. Shovelnose sturgeon were in spawning condition Trom garty June to
gariy July.

Internal examinations were made on a number of shovelnose sturgeon
sampied during late August 1979. Several females contained large black
eqgs which were quite flaccid in nature. Others had smaller, more firm
black eﬁg It was believed that the former sturgeon were ?@ﬁﬁgﬁkb ng
their eggs, while the latter were at the end of the second year of develop-
ment.

Ohservations of sex and spawning condition of shovelnose sturgeon
dned during the spawning pericd in 1979 on the Missouri River largely
weide with those reporied by ﬁags (1978) for the Missouri River below
ns Point Dam and Elser et at. (1977} for the Tongue River in Montana.

Incubation

An attempt was made to Tocate fertilized eggs of sauger, paddiefish
and shovelnose sturgeon at antECs;aiﬁﬁ or Known spawn’ ing sites for these
speciesin the study area. Types of areas sampled were simiiar fo those
described by Nelson (1968} and Graham and Penkal (1978} for sauger, and
Purkett {1961} for paéﬁéefzaﬁ In general, these areas were usually
shallow bars consisting of small gravel., Table 3 indicates the effort
and number of eggs sampled in four study sections on the middie Missourt
River during 1875, %E%ﬁggg% most of the incubating eggs collected were
identified as goldeye, sucker or cyprinid eqgs, one ?ﬁuﬁbﬁTEQQ paddiefish

egg was collscted near Stafford Ferry on June 12, 1979. This was
approximately a 55-hour embryo as described by Ballard and Needham (1984).
The embryo was sent to the TVA fish repository in Norris, Tennessee, and
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prevalent in the Cow Island study section.

Tabie 4. Taxonomic composition of fish larvae sampled by both stationary
and integrated width tows in the middle Missouri River during
late May - late July 1979.
Total number of larvae sampled
=
f
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o [ g 3 [ P
. 5 s 5 i 2= g % 5
s I Ea il Y] T B o e E o fop =
28 =°: T = 5 8% 8 3 3
W = b 5 " o5 L2 by it iy
Carter Ferry 4 1 36
Fort Benton 5 a1 1
Loma Ferry g ) 734 130 i
Coal Banks g 182 37
Judith Landing 5 1 40 21 1 1
Stafford Ferry 7 ? 705 33 1 i
Cow Isiand 14 1 143 192 1
Rohinson Bridge 4 15 4 5
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In a study of the larval fish distribution and abundance for the
Miscouri River helow Gavins Point Dam, Kallemeyn and Novotny {1977}
ebserved noticeable increases of larval cyprinid catches during July
and August. Disregarding the obvious effecls of the dam, they observed
3 seasonal curve of larval fish abundance similar to that of the Loma
Ferry or Stafford Ferry sites in this study area.

tapval fish were sampled near the mouths of the Marias, Teton and
Judith Rivers from late May through eariy August 1979, The sampling was
conducted to evaluate success of spawning in the tributaries and to determine
importance of the tributaries in sroviding recruitment of larval fish to
the mainsiem of the middle Missouri River. Results of the sampling ave
shown in Table &,

Table 5. Taxonomic composition and seasonal densities {number par 100 m3

of river filtered) of fish larvae sampled in the three major
tributaries of the middle Missouri River during 1979.

Tatal number of larvae samplied

3k
i1 T
o iy 6L
e Fre B
= [ ) 4
q o “ e g o
sy -t o S o a3 ia L] S
43 it e fowiil 1) 431 e
T b s G fuas 13 fa [ ] 3
— s o, oo o o5 4
3 [ L3 e P i ¢ 4 Ead 3 3
53 .3 g L3 L £ £ et
Marias 238 87 1 10626
Teton i 44§ 218 1 666
Judith 1 5 18 33 7
nensity of larvae sampled {No./100 mg}
late earty mid- late early mid- late early
May June June  June  Jul Juyl July  August
Marias 114 38 68 9z 285 14
Teton 169 11 137 189 57 3
Judith 1 4 1 3 18

Ninety-one percent of the 1,026 fish larvae collected from the
Mariae River in 1979 were (atostomiae. The remainder were primarily from
the Ictiobinae/Cyprinidae group. Substantial spawning runs of sauger and
shovelnose sturgeon were observed in the Tower Marias River in 1979
[Berg 1980}, but only one sauger larva and no sturgeon were collected. The
scarcity of sauger and sturgeon larvae in the collections was orobably
related more to sampling efficiency than to lack of spawning success,
Berg [1980) collected a large variety of fish Tarvae near the mouth of the
Marias River in 1978, In addition to the species 1isted on Table 4, he
collected channel catfish, stonecat, goldeye, and shovelnose sturgeon



Jarvas. DPeak densities of larval fish in the lower Marias River in 1979
aceurred from late June through July. Very few larvae were collected

before Tate May.

Sixty-seven percent of the 666 fish larvae collected from the Teton
Biver in 1979 were Catostominae, and 33 percent were Icticbinae/Cyprinidae.
The ﬂsrceﬁiaﬁé of Ictiobinae/Cyprinidae in the Tarval Tish samples was
substantially greater Tor the ?e?sf River than for the Marias River.
Goldeye and stonecat larvae were sampied in the Teton River in 15979, but
they were sampled only once each. Peak densities of larval fish in the
Teton River in 1979 were similar to the %aWiaa River. A substantial
spawning run of channel calfish was observed in the lower Teton River in
1979 {(Berg 1980}, but no catfish alevins were collected in the larval
fish samples. The scarcity of cetfish alevins is probably related more
to insufficient sampling Tregquency than to Ea 3 3iN0 SUCCess.
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Fifty-eight percent of 57 Fish larvae colie

jyar in 1079 were catfish alevins, 32 percenl wer
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Rearing Arsas

Ten study sections on the middle Missouri were sampled during 1579
in an effort to determine rearing habitat preferences of important fish
species. Sampling was directed ﬁVEFa”E§¥ toward peripheral habitat areas
such as side channels and backwaters. ?ﬁfﬁg%e?aﬁ habitat areas are
affected by reductions of stream flow levels much sooner than aonperipheral
areas. If aﬁr?ghe?aé habitat areas are gmgﬁy%érb in the 1ife cvole of
important fish species in the widdle Missouri %§¥er$ minimum Tlows reguired
to maintain these habitats should be determined If adeqguate flows are
secured to maintain peripheral habitatl areas *Esw in nonperipheral
hahitat areas should be wore than adequate.

Results of rearing nabitat gvﬁfefﬁﬂCﬁ studies conducted on the
middle Missouri River in 1979 indicate that voung-of-the- -year sauger

{Fig. 11) select protected habitat in peripheral areas of %& stream.
During July, August and September, %; percent of the 127 g-of-the-
year sauger sampled in the Missourd svef were found in f%w f”ﬁg channe|
sool habitat type (Fig. 12). The catch rate in side channel pool averaged
1.86 young-of-the-year sauger per seine haul (Fig. 13). Main channel
pools, backwalers, 1 i 1 borders accounted

main channel borders and side channeg:
f@r 3% Egﬁ 7 a?é 2 saycent of the voung-of-the- 5 iyely.
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tota! number souger YOY sampled- 127

total number seine houls~ 243
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Figure 13. Young of the year (Y0OY) sauger habitat preferences as described

-
)

by the average caich rates of YOY sauger seined in five

habitat types of the middie Missouri River during Summer, 1979,




Seventy percent of the young-of-the-year sauger sampled during July,
August and September were found in the Cow Island and Robinson Bridge study
sections. Catch rates were highest in the Robinson Bridge study section
averaging 1.57 young-of-the-year sauger per seine haul (Fig. 14}. This
indicates that the {ow Island and Robinson Bridge study sections contain a
substantial amount of $auger rearing habitat. This area is probably vital
for the maintenance of sauger povulations throughout the middle Missouri
River.

The Hole~in-the-Wall study section aiso contained a significant amount
of sauger rearing habitat. Eighteen percent of the voung-of-the-year sauger
sampled during July. August and Sepltember were found in this study section,.
and catch rates averaged 0.71 voung-of-the-year sauger per seine haul.

Habitat preferences probably had a large influence on the longitudinal
distribution of young-of-the-year sauger in the middle Missouri River
during 1979. The Robinson Bridye study section contained an extensive
amount of the most preferrved sauger rearing habitat type., the side channel
pocis. The Hole-in-the-Wall study section contained 2 considerable
number of main channel "pocket pools” which provided Tmportant sauger
rearing habitat. The "pocket poois” are formed by small peninsulas ex-
tending perpendicular To the channel margin. The "pocket poois™ are located
immediately downstream Trom and behind the peninsula (Fig. 15).

0f the major sport fish found in the middle Missouri River, sauger
appears to be the oniy species which rears in shallow water habitat.
Kallemeyn and Novotny (1977} and Kozel {1974} reported that of the few
young-of-the-year sauger collected, most were found off shallow sandbars
or in the backwaters habitats. Walburg [1976) reported that most of the
young-of-the-year sauger which he coilected were found in the shaliow
floodplain (shoals} of Lewis and Clark Reservoir.

In the fall of 1979, there appeared to be a change in sauger rearing
nabitat preferences in the study area. C(altch rates in rearing areas which
could be effectively seined decreased noticeably during October when
comparaed to calch rates in the same areas during July, August and September.
The preferred rearing areas apparently shifted to deeper water during
October, and most of these areas could not be effectively seined, An
attempt was made io sample this deeper water with a 7 4d-meter [8-T1.) wide
semi-balloon fry trawl. However, this trawl was lost in the river shortly
after initial festing. Sampling with a traw! will be resumed in 1980 ip
an attempt to document the shift of sauser rearing habitat preference.

The WETP instream flow methodology will be utilized in 1980 in an
effort to determine the amount of instream flow requived to maintain sauyger
rearing habitat. Our knowledge of the habitat preference of young-of-the-
year saugey will aid in selecting sites for measuring physical characteristics
of the river. fAvailable habitat will then be determined at various flows by
examining the hydraulic simulation model generated by the WLTP computer
orogram. WETP s a simplifisd version of the IFG instream Tlow methodology
developed by Nelson {1980).
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Figure 15. The Hole-in-the-Wall section exhibited sxiensive channel margin
development; several peninsulas perpendicular to the margin formed
important sauger rearing "pocket pools.”

Forage Fish

The forage fish community of the Missouri River plays a very imporiant
role in providing an adequate food base for niscivorous fish species §uﬁh
as sauger, northern pike, burbot, walleye and channel catfish., Therefore,
it is importani that habitat requirements are met to maintain these forage
Fich for the welfare of the sport Fishery as well as for the welfare of the
forage fish species themselves. This phase of the investigation was conducted
to determine longitudinal distribution of forage fish species in the middie
Miscouri River and to identify their preferred habitat fypes. For the purposes
of this study a forage fish was broadly defined 2s any figh utilized by another
Fish as a food source, This would inciude most age O fish and nearly all

241t minnows,

distribution of forage fish sampied in the middie
79 is shown in Table 6. Twenty-Tour species were
collected within the 336-kilometer reach of viver. Considering the minnow
family only, all of the species reported by Brown {1971} to occur in the
middle Missouri River mainstem were collected. A notable addition was

the collection of several sicklefin chubs {Hybopsis meeki) which had

heen previously reported to be in the Missouri River only as far upsiveam
as the confluence of the Little Missouri River in North Dakota. This
minnow is described by Pflieger (1978) ¥as strictly confined to the main
channels of large turbid, riverswhere it lives in a sirong current over a

The longitudina
Mizsouri River during
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Seasonal comparisons of the relative importance [RT) of six major
food groups utilized by adult shovelnose sturgeon in the middle Missouri
River are shown in Figure 18, It is particularly interesting to compare
the relative seasonal importance of the mayfly and caddisfly orders. During
spring mayflies were only slightly more important than caddisflies in the
shovelnose diet. However, during the summer wmonths shovelinose fed much more
neavily on mayflies than caddisflies. The relative importance (RI} of mayflies
in the summer diet was 54 percent. Two mayfly taxa, Fhithrogena and
Traverella, alone had a RI of 26 percent., In the autumn, the RI of the
mayfly taxa was substantially reduced. Hydropsychidae, a caddisfiy taxa,
clearly dominated in the autumn diet of shoveinose sturgeon with a relative
importance of 37 percent.

The ssasonal dists of shovelnose sturgeon have been report by other
investigators. Wallburg et al. (1971) and Modde (1973) found the shovelnose
in the Missouri River below Bavins Point Dam to be mostly indiscriminate
opportunistic feeders. and in the Yellowstone River Elser et al. (1977} vre-
norted nonselective foraging for Tragverellc during the summer foliowsd by a
resumption of Teeding on hydropsychids in the autumn. Although no selectivity
analysis was conducted for this investigation, based on the distribution and
composition of the acuatic insect fauna as described by Berg {1980, it is
helieved that adult shovelnose sturgeon forage nonselectively on insects in
swift current habitats in this study area. Furthermore, the seasonal diets
of shovelnose sturgeon in the middle Missouri River covrespond closely to
the emergence of several major food taxa. For example, #hithrogena and
Traverella emerge mainly during the summer, and they are prominent in the
summer diet of shovelnose sturgeon. Ephemerellic and most of the species of
Hydropsychidae nad previously emerged during the spring and were unavailable
as a food iiem during the summer.

Newell {1976) reported that the mayflies Fhithrogena and Traverella
are insects which inhabit swift current areas. The four remaining taxa shown
in Fig. 1B frequent a wide array of habitats, also including the swift current
areas. Berg {1980} indicated that Heptagenia Was a common insect in the middle
Missouri River., However, this insect is not considered to be an important fond
item in the diet of shovelnose sturgeon in the study avea. Newell (1976) re-
ported that the velocity requirement for Heptagenico is substantially Jess
than that of Ahithrogenia and Traverella. This observation provides further
evidence to support the idea that shovelnose sturgeon feed nonselectively in
swift current areas in the middle Missouri River,

Fish growth rates Tollow 2 seasonal pattern in response to temperature
changes. For a warm water species, like the shovelnose, the summer geriod 15
srobably the season when maximum utilization of food organisms oCcurs.

Helms (1974) described the shovelnose sturgeon of the Mississippi River as

ES

a peak value in early September, thereafter, declining o the low winter
Tevels. Brett et al. {1969) reported a relationship between growth of sock-
eye salmon with that of varying temperatures and vation size. They concluded
there was not only an optimal temperaturs for maximum uiiiization of food
organisms by a fish, but alsoc, at higher temperatures {which could be optimal
temperatures for that species growth; the requirements for a given quantity of
food were increased,

With thess reporied findings in mind, it is bel

_ ieved the summer diet
is the most critical diet for the maintenance of the high gu

ality shoveinpss
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sturgeon Fishery which exists in the middle Missouri River. Since the two
ﬁagf@ieg Hhithrogena and Traverello tocether comprised 26 and 58 percent of
the total RI and volume, f@Sg@atag@Ev in the summer diets, 1t is apparent
that these two taxa are very important Teod sources For shovelnose sturgeon
in the middls Missouri River. It should also be ﬁatéd that these itwo taxa
exhibit relative gy Tittle tolerance to alterations of physical and chemical
characteristics of a river. Therefore, it is recommended that particular
attention be given to the requirements of Rhithrogena and Traverella when
instream flow determinations are made and future water development plans are
proposed.

The WETP finstream Tlow m&%ﬁﬁéﬁ?%gv will be utilized in 1980 in an
Cefforl to determine the amount of Tnstream flow reguived o maintain suf-
Ticient wetted perimeter in riffle areas for agquatlic insect production.
Instream flow recommendations for the Missouri River, particularly during the
critical ltow flow period through the winter, will be based Ea?geéy on
mainitenance of the riffle areas.

Young-of-the-Year Fish

Limited studies were made during 197% of the food habits of vﬁuﬂgfﬁfo
the-year {YOY) sauger, goldeye and Treshwater drum. Results of dist analyses
for these species are shown in Table 9.

Biets, expressed as percent composition
yvear fish seined in the middie Missouri
autumn 1975,

by numbers, of young-of-the-
River during the summer and

fable 9.

Sauger Goldeye Freshwater Drum

Food Items Jul 726 Oct 15 Jul Z26 (¢t 15 Aug 10
Amatropus 1
Bastis 20 i1 1
Hydropsychidae 1 14
?{jgéﬁgﬁﬂﬂ ’E
Chironomidae é 5 g5
Corizidae 27 17
Tervestrial 11

Mayfly

Antfly 40

Midge &
Cladocera 17 4
Fish larvase 100 8
Minnows TH0
Unidentifiad 17 5
Ho. Sampled H=17 H=6 H=25 N=14 M=10
Tength range {mm) 39-87  1Z8-170 W67 7517 3770




Findings indicated that the diet of YUY sauger in the middie Missouri
River was chiefly piscivorous. Priegel (1969} reported that YOY sauger less
than 50 mm in size fed chiefly on cladocerans, and those larger than 50 mm
nreferred YOY trout, perch, freshwater drum and white bass. However, if the
YOY forage fish were not abundant or available, the YOY sauger larger than
50 mn continued with the plankton disti.

In the earlier discussion of findd about tarval fish in fne aiddle
Missourl Biver it was indicated that *%8 p of a&aﬁzc%fﬂ af Yarval Tish in
the upper study 3@2? ons gocurraed in lat v a wav‘; Junvs A later peak 1in
eariy July was observed in the lower riv it was Tound that thers was
a selection by ¥OY Séﬁgﬁ? for rearing 33 i the Esﬁﬂf viver, Lrowth rates
for YOY sauger sampled in the study area ing 1975 were highest during July.
Theraefors, an 3§Eguai& $3@Q %“@y;§ is required during July fo insure maximum
growth during this critical period. This reguirement is probably best ful-
filied at the Tower sites where Ea%v&% fish are still available. Halburg
{1976) reported the greatest growth of young sauger was in July and ear%v
August. Priegel gégﬁﬁ} also reported the greatest growih increases occury
during July, and fgr her compariscns belween years indicat s the ﬁ?@éi%ﬁi
growth was realized in years when forage Tish were ﬁsszéa&ie by mid-July and
then utilized by Y0Y sauger.

The 051 of the Tish
investigated. | cer T i
diet during late eno C
accounted Tor 73 od h )

0 he corvelated jde I h n ;
nrefer at rearing g h sraferences of YOY coldeye
ang sauger overl veri Tood items availabl e to
goldeve are also S0 his q%gra%r% 1??¢rz hrate
food suppl the 2t
fish.
thﬁf 3? samplied near
zied a strong
et. L few

The two major t an e middle Missouri River, the ﬁ“%€§s§
Teton and J {ivars an upon the phyvsical, chemical and
iciegical ’%ﬁ?éuﬁﬁ.éwf o the ' ddie Missouri River. The
tributaries each augment the flow I aad wéﬁfﬁ ard, duri
spring, add §@§% ment to the Misso "
popuiations of the middie %éisesrf iver, B
changes in i”% fish communities below these
the Marias RHis also documented subs
several 17 species from The Hiss
The impart tributary streams o
nas also 5 hy Elser et al, {1977

Little information is 4nown ashout the resident fish
tributaries of the middie Missouri River., Therefors, this
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study was conducted fo determine sp

ecies composition, gﬁﬁgz?aééﬁgE
Tish populat

velative abundance and size ﬁ&@ﬁ@%%i%@n of the resident

in the ivibutaries.

A total of 24, 21 and 15 fish species was

Teton and Judith Rivers, respectively,
surveys conducted on the tributaries in 197

9 {”a%?e

species are also found on the mainstem of the mi
Morony Dam and Fort Peck Reservoir (Berg 1980).

Taeble 10. A Tist of fish species sampied by &
in the three major tributaries of th
during August-October 1879,

ohserved in the Marias,
during electrofishing and seining
Most of these

Hi B
ddie Missouri

Hiver bDetwsen

and seining
spourt River

Goideve

Mountain whitefish
Rainbow trout
Brown trout

carp

Sturgeon chub
Flathead chub

Lake chub

Emerald shiner
Brassy minnow
Plains minnow
Hestern silvery minnow
Fathead wminnow
Longnose dace
River carpsucker
Blue sucker
Smallmouth buffaio
Shorthead redhorse sucker
Longnose sucker
Wnite sucker
Mountain sucker
Channel catTish
Stonecat

Burbot

Sauger

Waileye

Froshwater drum
Mottled sculpin

Marias Teton Judith
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species was substantially reduced downstream from the Tiber Dam study section.
Rainbow tvrout weve very ephemeral in their longitudinal distributution

being confined exclusively to the Tiber Dam section. A few YOY rainbow
trout and many YOY mountain whitefish were found in the surveys, indicating
that successful natural reproduction of these species occurs in the Marias
River below Tiber Dam.

The abundance of sauger in the Marias River increasad gradually from
Tibeyr Dam to the mouth of the Teton River. Sauger catch increased from 4.1
fish per electrofishing hour in the Tiber Dam section to 32.2 fish per hour
in the Collins section. A number of YOY sauger were collected in the Badlands
and Collins study sections indicating that spawning and rearing of this
species occurs in the Tower Marias River. Sauger are the most common
gameTish in the Marias River below Tiber Dam, and they comprise the buik

of the sport fishery.

Other common gamefish found in the Marias River between Tiber Dam
and the mouth of the Teton River include burbot, walleye, northern pike and
channel catfish. These fish are known to permanently reside in this reach of
the Marias. The scarcity of northern pike, channel catfish and burbot in the
electrofishing sample is partly due to the poor response of these species
to electrofishing. Posewitz {1962}, utilizing frame fraps as a sampling
technique, found substantial populations of sauger, burbot and channel cat-
fish throughout the Marias River below Tiber Dam. Berg (1980} reported
substantial annual spawning migrations of several fish species from the
Missouri River into the lower Marias River. The most important migrant
species included sauger, shovelnose sturgeon, blue suckers and smallmouth
and bigmouth buffalo.

Table 11. Catch statistics of Fish sampled by electrofishing in the Tiber
Dam section of the Marias River during August and October

1979.
Average Length Average Weight  Catch
Number  Length  Range Weight Range per unit

Species Sampled  {mm) {mm) {gm) {gm) effort
Goldeye 13 330 320-350 375 300- 430 3.7
Mountain whitefish 236 360  110-500 695 20-1840 26.7
Rainbow trout 13 338 80-530 899  10-247C 1.5
Brown trout Z 401 360-440 994 830-1160 0.2
Carp 36 485  420-65C 1540 930-4130 190.3
Longnose dace 4 a1 60-7100 14 E- 20 2.9
River carpsucker g 445 420~ 570 1076 930-1570 2.6
Zlue sucker 1 560 - 28560 - 0.1
Smalimouth buffalo 3 605  570-850 3314 2630-3880 0.3
Shorthead redhorse & 448  380-49¢ 1058 550-1520 5.7
Longnose sucker 34 371 130-480 785  30-145%0 9.7
White sucker 5 385 310-470 763 280-1140 4.0
Burhot 12 427  170-770 654  40-791 1.4
Sauger 36 377 280-510 427 150-1070 4.1
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Table 12. Catch statistics of fish sampied by electrofishing in the High
Rock Lanyon section of the Marias River during October 1979,

Average  Length Aversge Weight  Caich
Number Length Range  Weight Range per unit

Species Sampled  (mm) {mm) {gm) {am} effort
Mountain whitefish 27 266 100-420 288 20~ 770 5.8
Carp 12 472 420-530 1466 G60-1990 6.9
River carpsucker 1 380 - 570 - g.¢
Shorthead redhorse ib 457 390-480 1058 640-7400 9.1
Longnose sucker 13 417 140-480 276 30-1130 7.4
White sucker Vd - 318 250-380 418 190~ 640 1.1
SAUGET. e 3843102560 440 230 840 6.2 .

Tabie 13. Catch statistics of fish sampied by electrofishing in the
Brinkman section of tne Marias River during October 1879.

Average  Length Average |Weight Catch

Number Length Range  Height Range per unit

Species Sampled  {mm) () { am {gm) effort
Goldeye .

Mountain whitefis! 15 315 140-420 358 40~ 830 7.5
Brown trout z 335 280-390 499 3i0- 580 1.0
Carp 2 451 440-460 1235 1200-1260 4.0
River carpsucker *

Shorthead redhorse 3 445 420-480 840 84G-1060 6.0
Longnose sucker 5 447 410-500 999 710-15%0 10.0
Burbot P

Sauger i1 363 320-430 363 260- 600 5.5

#2 - Denctes this species was observed bui not sampled.

Table 14, Catch statistics of fish sampled by electrofishing in the Badlands
section of the Marias River during October 1879,
Average  Length Average Weight  Catch
Number Length Range  Weight Hange per unit

Species Sampied mn ) {mm) {am} {gm) effort
Goldeye 1 380 - 420 - 1.0
Mountain wnitefish 19 276 160-320 232 20~ 420 £.3
Carp 18 a7z 4z0-510 1326 91C-1680 18.0
River carpsucker Vd 4z5 420-435 1000 960-1040 2.0
Shorthead redhorse 13 434 Z50-490 908 130-1230 13.0
Longnosae sucker 31 433 360-470 740 500-1080  31.0
White sucker 3 361 270-420 550 220~ 880 3.0
Channel catfish 1 590 - 5270 - 0.3
Burbot 1 460 - 530 - 0.3
Sauger 63 370 120-530 0 268 20-1060 210




Table 15. Catch statistics of fish sampled by electrofishing in the Collins
section of the Marias River during Jctober 1979.
Average  Length Aver Weight  Catch
Rumber  Length Range  Weig Range per unit
Species Sampled (mm) {mim} {om {am} effort
Goldeye & 325 36-350 7291 240- 340 3.6
Mountain whitetish 24 279 150360 250 20- 540 5.7
Brown trout 2 351 300-400 508 290~ 720 0.5
Carp 3 471 460-480 1402 1270-1660 1.5
Shorthead redhorse 3 216 120-400 277 10-810 1.5
Longnose sucker 20 248 200-420 786 27G-785 10.0
White sucker Z 304 240~-360 341 160-520 1.0
Mountain sucker 1 TAD - 3 - 0.5
Stonecat i 150 - 20 - 0.5
Burbot 1 320 - 170 - g.z
Sauger 137 326 150-530 288 20-1230  32.7
Waileye 1 430 - 700 - 0.2
Teton River
The Teton River 1is the largest tributary of the Marias River. It enters

the Marias River just 1.5 kilometers above 1ts confluence with the Missourt

iver near Loma, Montana. Resident fish populations were surveyed in a 123-
kilometer reach of the Tower Teton River from the Shannon bridge to the
confluence with the Marias River. The Teton River in this reach has a fairly
well developed floodplain which is confined by some extent by steep hills.
The predominant stream substrate is small cobble heavily Taden with silt and
sand.

Five irrigation reservoirs with a combined storage capacity of 134.684
cubic hectometers {106,800 acre-ft) influence the natural flow regime of the
Teton River. During the irrigation season. it is not uncommon for several
sections of the Tower Teton River to be dewatered to the extent that only
larger pools remain.

Water quality data indicate that total dissolved solids in the Teton
River are greater than in the Marias River (Garvin and Botz 1975). This is
due primarily to increased amounts of magnesium, sodium and, especially,
sulfate fons. Condyctivity of the Towsr Teton River usually ranges from 700
to 800 micromhos/emé, and bicarbonate alkalinity ranges from 200 to 300 mg/l.

Two study sections were established on the Teton River bhetween the
Shannon bridge and the confluence with the Marias River (Figure 1). The
Bootlegger study section was 10 km in Tength, and it had a well developed
floodplain. Most of the river channel through this reach was deep and meandering
wWith few riffles. Vegetative bank cover was extensive. The Wood study section
was 39 km long. This section exhibited more youthful stream features.

Channel depth and meandering were reduced, and riffies were more common than
in the Bootlegger zection.
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Table 17. Catch statistics of fish sampled by elecirofishing in the Wood
section of the Teton River during Septsmber 1579,
Average Length  Average Welght Catch
Humber  Length  Range Height  Range per unit

Species Sampled  {mm} {mm}  {gm {am} effort
Goldeve 5 340 320-370 347 260~ 480 0.5
Mountain whitefish 1 180 - ek = 8.1
Carp 24 483 100-640 1380 20-2210 2.8
Flathead chub 276 95 40-250 Vel 18- 140 -
Hestern silvery minnow 5 108 EHER 20 10- 200 -
Longnose dace 55 57 &0 10 16- 200 -
River ia?§§ﬁcker 7 432 390-510 0 817 710-1250 0.8
Shorthead redhorse 13 350 B0-470 540 10-1020 1.4
Longnose sucker 47 11 E0-240 27 10- 160 5.0
White sucker 4 214 120-300 0 56 10- 300 0.4
Mountain sucker 18 96 50-140 14 i0- 20 1.9
Channel catfish 3 686 640-710 3677 3000-4540 0.3
Stcnecat 19 144 40-220 45 10~ 130 2.0
Gurbot 3 87 250~-460 268 80- 430 0.3
Saugsr 78 384 320-53¢ 529 230-1210 2.5
Freshwater drum 1 380 - 614 - g.1

a

A Timited amount of seiping was done on the Teton River in 1879 in
conjunction with the electrofishing surveys. An dmporitant species collected
by seining, but not found in the e €€L$§§?¢ﬁ§ﬁ§ surveys, was the sturgeon
chub. Brown {1971} ?%ﬁﬁfi%d that this species was found in Montana oniy i

the lTower Yellowstone ?3? er and its tributaries, making this collection a

significant extension of its known range. The sturgeon chub in Montana is
consideraed uncommon, and 3t is Tisted by the Montans Department of Fish,
Wildlife and Pavks az a species of special concern - class B.
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c&wé Eafgégi tributary of the widdie Missouri
i fish populations were surveyed in a 32

i River beifwsen Anderson bridge near Winifred,
Montana, and the conflusnce wwﬁ he Missourd River. The Judith River in this
reach has a Tairly well developed f1 Qd?§§5ﬁ3 which is confined to some extent
by steep hilis. Small cobble and gravel are the predominant stream substrate
materials., A significant feature of the filow regime of the Judith River
drainage is the presence of several spring creeks which augment the flow at

a constant rate throughout the year. Big S&P%%u and Warm Springs Creeks, the
twn largest spring creeks in the drainage, have constant flows at approximately
200 cubic meters per minute (125 c¢fs).

The Judith River iz %
fiver 1n this study area. R

by
a5
Yilometer veach of the Tower Ju
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The largest user of water in the Judith Hiver drainage is irvigated
agricuiture, Stream dewatering and irrigation return Tlows undoubtedly have
some influence on the water guality characteristics of the Tower Judith River.
The oniy major water storage facility in the Judith River drainage is ﬁﬁkégv
Reservoir which has a storage capacity of 0.008 cubic hectometers (6,14
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Tabie 19. Catch statistics of the {ish sampled by electrofishing in the PN
Ranch section of the Judith River during September 1979.

Average  Length  Average  Weight Catch
Number Length Range Weight range per unit

Spacies ~ Sampled  (mm) {mm} {am) - {am) effort
Goldeye i 320 - 230 - 0.3
Mountain whitefish 1 120 - 720 - 0.3
Carp 3 492 460-500 1575 1370-1850 0.8
Flathead chub 100 130 510-730 37 10~ 120 -
Longnose dace 3 67 &0- 8O 10 10 -
Shorthead redhorse 3 214 60-380 245 10- 620 0.8
Longnose sucker 30 274 80-3680 232 10~ 410 2.1
White sucker 1 220 - 130 - 0.3
Mountain sucker 9 134 80-200 36 10- 116 2.4
Channel catfish 1 £80 - 3810 - 0.3

tonecat 4 138 i20-160 23 10- 30 1.1
Burbot 3 415 390-430 300 300 0.8
Sauger 19 233 120-510 200 20-1080 5.1

sauger was the most common gamefish sampled by electrofishing in the
Judith River., Catch rate of sauger averaged 3.4 fish per electrofishing hour
for both study sections combined. In addition, a numbar of YOY sauger were
cotlected in the PN Ranch section, indicating that reproducticn and rearing
of this species occurs in the lower Judith River. Other gamefish sampled
inciuded mountain whitefish, channel catfish and burbot. Goldeye, carp and
a variety of suckers were the mosi common nongame fish., Flathead chubs were
by far the most abundant forage fish. Other common forage fish included
tongnose dace, mountain suckers and stonecats. The variety of minnows in the
fower Judith River was probably underestimated because of ineffective sampling.

Based on the surveys conducted in 1979, it appears that the lower
Judith River contains a moderate population of resident sauger. Although no
efffort was made fo investigate actuai utilization of the lower Judith
River by spawning channel catfish, circumstantia] evidence indicates that
this river is an important tributary for this species. Numerous cottonwood
iogs and other instream cover features necessary for catfish nests are found
in the lower Judith River. As described in a previous section of this report,
aumerous channet catfish alevins were collected at the mouth of the Judith
River in 1979. Channel catfish require very warm water temperatures for
spawning, and summer water temperatures on the Tower Judith River apparently
meet their requirements. Based on these considerations, it appears that the
fower Judith River is probably one of the most desirable spawning tributaries
for channel catfish in the study area.

he most important fish species found in the midd]
neir timited distribution and habitat requirement
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the Montana Depariment of Fi Wildlife and

3
paddiefish as a species of special concern -
population in the middle Missouri River is con
known "stable" populations (Carlson 1380).

in the study area has been documented by col

incubating embrvo.

The periodicity and peak of paddiefis
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Radiotelemetry siudies were initiated in 1972 to aid in betier
determining instream Tlow reguirements of paddielish in the middle Missouri
Biver. Obiectives of the radiotel tudy are
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3} to aid in determining locations of spawning areas, periodicity

of the spawning run and extent of upstream migrations of paddiefish.

The middle Misspuri River is a jarge river with deep pools, and 1t
contains water of 2 relatively high ionic conductivity. 1T 15 very
difficult to develop an aguatic radictelemetry system which functions adequately
in i@és situation. Only limited success has been attained hy rﬁgnavc%e?
attempting to utilize vadictelemetry in streams similar to the middie Missourd
?év&rv Therefore, all of our effort in 1979 was spent in developing a radio-
telemetry system which would be suitable for our requirements

A Smith-Root Rra0 tra s range belween
AG 000 and 41.0080 MHz was us ﬁ€iia?io An omni~
divectional whip antenna was it and mounted
to the wing strut of a Super

Two differant lyoes of
first type, Smith-Hoot P-40-725
second type, Smith-Roct P-40-
cylindrical fransmitiers i
and 10000 were 17 and 18 cm. respectively.
i6 and 25 grams, | i

it
g

B e

El

0
"
R st
wnds LFY TR
S T A

o

o

en

]
o e
-5 LN

]

=

44

o
e
o
j$4]

“

e I o £ PR
=3
T
B T
. BOE
A
e
-
T
T
e
b e D

]
ey U0
o
I e
e
Ml

Al
w&
13
o
-5
L
%3]

-
e
£
i
el
l

N

smitters were placed {n the Misso
o evaluyate each fag’'s signal strengih.



Figure 19. Radio fransmitters were surgically implanted or aitached o the
rostrum of paddiefish to monitor their movements.

of the tags were made from the Super Cub flying the river’s course. The 1000 L
transmitters emitted & strong signal which could be received at a distance of
i.5 kilometers flying approximately 300 meters above the river. Life expectancy
of the 1000 L Transmitiers is 90 days, which meets our requirements. The

250 M transmitter did not produce an adeguate signal. and fuyrther testing of
this unit was abandoned.

Implantation and Attachment of Transmitters

the 1
grams,
nond.  Thr
the paddlefish. Using standard surgical procedures, a 7 cm incision was made
with a scalpel, along the upper right ventrum immediately posterior to the
nectoral fin f?zg &G; and sterilized in a solution of Molvasan. The incision
was made at this site to avoid severing major vessels present along the ventral
axis. After the incision was completed, a Sa%?? tized transmitier dipped in
paraffin was inserted intc the peritoneal cavity with the 10 om antenna either
extending from the in 5?&? or internally extending in the cavity. The incistion
was then closed with individual sutures spaced 5 mm apart. Finally. the fish
was indected with an antibiotic at a dosage of | co antibiotic per 4.5 kg

of paddlefish body weight.

J0C L transwmitters, five §aédée€€§h rﬁf“‘ﬁg in weight from 15 to 30 kilo-
wore instrumented with transmitiers and released in a small 4 hectare

Toe test the response of paddiefish to implantations and attachments of
i
Three of the five radio tags were impianted +in the peritoneal cavity of

h
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Two of the five radio transmitters were attached
paddiefish (Fig. 20}. The transmitters were cemented to a 16 x 4 cm plexiglass
plate similar to that described by Haynes {1978]. Holes were drilled in the
plate to facilitate threading of a stainiess steel wire from the mounting
nlate through the rostrum to a butiress plate where the wire was anchored.

The transmitier antenna was anchored to the rostrum by stitching it to the

skin, Dave Combs [personal communication) first experimented with this

method, and he reported good success because the fechnigue does not circumscribe
the rostrum and cause irritation as reported by Elser (1978}.

10 the rostrum of the
i

Feasibility Testing

A1l five paddiefish appeared fo be wminimally affected by implantation or
attachment of the radio transmitters. When released inlo the testing pond
they immediately swam away. HRadios were monitorea for proper signal trans-
mission immediately before being relesssd and at 4 hour intervals thereafier.
Bpproximately 18 hours after instrumentation, locations of all five paddiefish
were determined and movement was apparent.

Twenty days later an attempl was made to relocate the radic instrumented
paddlefish from a fixed wing aircraft, however, no signals were received.
Sixty days after the initial instrumentation an attempt was made to relocate
the tagged fish from a boat. One tagged Fish with a rostrum attachment was
tocated and movements of the Tish were apparent. An atlempt was made to recover
the five radio instrumented paddiefish by use of gili nets, & Targe seine
and electrofishing to determine the cause of the assumed transmitter failures
and examine the fish for possiblie relection of the tag. Hone of ihe paddiefish
could be collected by these methoos.  The poor results in relocating the radic
instrumenied paddiefish can probably be atiribyted to high conductivity of the
water in the pond {exceeding 2000 micromhos/cm?). The high conductivity of the
pond apparently ceused severe attenuation of the vadio transmitter signals.
Conductivity of the middle Missouri River during the paddiefish migration and
spawning period ranges from about 400 to 600 micromhos/cm?, and should present
no problems for transmitiing the radic signals.

Basaed on the above considerations, naddiefish radicielemetry studies
should be continued. An attempt will be made in the spring of 1980 to
instrument thirty paddlefish with radio transmitters. The tagoing will be done
at the onset of the migration, and movements of the fish will be Tollowed.
Since the reseavch program is still at an experimental stage, transmitters
produced by three different commercial suppiiers will be utilized, With
diversification among several suppiiers, the opporiunity for success in the
radio felemetry study should be greatly improved.
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