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ABSTRACT

Game fish populations wers sampled by boom shocker at 12 locations on the
Musgelishell River to determine species distribution and movement. Barbey was the
farthest point downstream where a2 significant frout population was found. The Town
of Musselshell was the farthest point upstream where significant numbers of channel
catfish and savger were sampled,

Baited hoop nets were utilized on the lower Musselshell at two locations to
capture migratory chaonel catfish popularions. It is hypothesized that the channel
catfish had spawned prioy to mid-June when frapping was initiated. Numbers of chan-~
nei catfish captured after June dropped significantly, suggesting an earlier migra-
tion pariod.

Mean monthly water temperatures on the Musselshell River were highest during
August at Martinsdale and Harlowton (61 and 68% F), respectively, and during July at
Roundup {75° F).

Maximum conductivities recorded at Roundup and Mosby were 1,700 and 2,340 Luwhos
during 1979. HMean pH for the main stem from Shawmut to Melstone was 8.15,

ORIBCTIVES
1} Continue to gather data on species distribution in the lower Musselshell.

2} Identify migratory fish populations and attempt to determine population size
and migratory habits in the lower Musselshell.

3) Continue to mounitor the status of recently introduced smallmouth bass in
the lower and mid-portions of the river.

4} Momitor imstream temperatures at specific locations along the river,

i

5 Further document instream flow recommendations with visual inspections and
photographs which will be correlated with U, 8. Geological Survey flow records.

PROCEDURES
Thirty-day coutinuous recording thermographs monitored instream temperatures at

three locationms on the Musselshell River near Martinsdale, Harlowton and Roundup.
Instantaneous daily water temperatures were recorded at Mosby by the USGS,



BElectrofishing by boom shocker equipped with a variable wveoltage pulsating unit
(Coffelt VVP-15) provided fish samples from 12 sections over a 220-mile portion of
the Musselshell, Mean length of each section was 2.5 miles. Game fish were
weighed, measured and marked with individually numbered yellow Floy tags. Scales
were collected from sauger, trout and smallmouth bass for age and growth evaluation.

Due to the apparent success of capturing channel catfish in other river systems,

use of baited hoop nets as described by Berg (1978) was initiated in mid-June 1979.
The feasibility of this sampling rechnique was tested at two locations on the lower
Musselshell. Techniques and procedures faithfully followed those described by Berg
{1978) with a2 few minor exceptions; perforated l-pint plastic food boxes were used
in place of tire inner tubes to contain bait., Fiberglass hoops were used in place
of wooden hoops in the construction of nets. Mazimum water depths of sets never
exceedad &4 feet. All channel catfish captured were weilghed, measured and tagged.

Continuous monitoring and recording of flows near Martinsdale, Harlowton, Roundup
and Mosby was provided by the USGS. Monthly water guality measurements were also
provided by the US5GS at Roundup and Mosby.

Instantanecus water gquality measurements were obtained at 34 locations on the
Mussaelishell by the Water Quality Bureau, Department of Natural Resources,

FINDINGS
Temperatures

The overall water temperatures in the Musselshell River were considerably warmer
during 1979 than in the previous year.

At Mosby, the maximum temperature in 1979 was 80° F and instream temperatures
were above 70° F for 48 days. 1In 1978 the maximum temperature was 75° F and water
temperatures remained above 70° ¥ for only 29 days. (Although temperatures recorded
at Mosby were instantaneous readings, a rough estimate of the overall temperature
regime was provided.)

Continuing upstream, Roundup had an extreme of 80° F for 1979 and 75° F for 1978.
The water temperature remained above 70° ¥ for 58 days in 1979 and 31 days in 1978,

Harlowton's high for 1979 was 72° F and remained above 70° F for 4 days., In
1978 the maximum high was 69° F.

The South Fork of the Musselshell, near Martinsdale, never reached 70° ¥ during
the study period, Maximum water temperature for 1979 and 1978 was 63 and 65° F,
respectively. Instream temperatures above 60° F occurred for 33 days in 1979 and 21
davs in 1978.

Electrofishins

High turbidity and conductivity hampered the effectiveness of the electrofishing
apparatus on the lower, warm-water portion of the Musselshell. As water cleared in
October and November, electrofishing improved until water tempevratures approached
freezing. Poor performance of electrofighing gear during the late spring and summer
demonstrated a need to employ other sawpling methods during this pericd. Four species
of game fish were shocked in the warm~water section of the river; they include sauger
(8tizostedian canadense), channel catfish (Jctalarus punctatus}, smallmouth bass
(Micropterus dolomieui) and northern pike (Esox lucius}). A total of 50 sauger were
sampled during 1979, raunging in length from 10.2-21.0 inches and weighing .28-2.82
pounds, Twelve chamnel catfish were captured, measuring 11.5-30.0 inches and weighing
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L26=13.3 pounds. The length range for swallwmouth bass was 7.4-11.5 iunches and their
weights were .28~1.01 pounds. Only one northern pike was captured measuring 27.5
inches and weighing 4.5 pounds. Lengths and weights for gil of the above species
are shown in Table 3, and average length, weight and range of sauger and other fish
species arve given in Tables 5-7.

in spite of the agpparent scarcity of introduced smallmouth bass, those that were
captured by electrofishing appeared fo be growlug well., Comparisons between Mussel-
shell smallmouth bass and the smallwmouth bass populations studied by Stroud and
Clepper (1975) indicated a2 significant difference in growth rates. Average growth
rates reported by Stroud and Clepper were & inches for l-vear-olds and 7 inches for
Z2=-year-clds. Smallmouth bass from the Musselshell were 3.3 inches for l-vear-olds
and 9.3 inches for Z-yvesr-clds. Present distribution of smallimouth bass in the Mussel-

shell is shown in Figure 3.

Sampling by boom shocker both above and below the diversion dam at Musselshell
indicated the complete absence of sauger in The upstream vegion, and a significant
number of chanoel catfish. The dam appears fo be ap effective barrier, blocking up-
stream movement of sauger and chanpel catfish, Catfiszh sbove the dam are the result
of planting.

Bue to lower conductivity, turbidity and temperalure, the upper portion of the
Musselshell was sampled by boom shochker with much more success than the lower portion.
Brown trout (Salmo trutta:, rainbow trout, (Zalme zairdneri) and mountain whitefish
{(Progsopium williasmsoni} were sampled in this section.

Brown trout were found to be the dominant game fish and ranged in length from
7:.4=-21.6 inches, weighing .18-2.98 pounds. Only two rainbow trout were captured,
meaguring 10,6 and 13,5 inches and weighing .40 and .90 pounds. The infrequent
capture of rainbow in this area suggests the inabillty ¢f this planted fish to adapt
successfully to this habitat., Mountaln whitefish are relatively scarce in this sec~
tion of the Musselshell; only two were captured., Thev measured 12.0 and 17.7 inches
and weighed .62 and 2,25 peounds {Table 4).

The lowest downstream limit of the Mussgelshell tyout pepulation was reaffirmed
by intensive electrofishing to be located slightly downstream from Barber (Figure 2).

Baited Hoop Net

Another sampling methed sumploved in the lower section of the Musselshell was the
baited hoop net (Figure 1). It was first utilized in mid-June, and proved to be very
selective in capturing channel catfish. A few sauger were alsp taken (Takle 2},

Species selectivity of bsaited hoop nets was alse noted by Berg {1978} in the
mid-Missouri and by Mayhew (1973). Mavhew's study concluded that the main coontribu-
ting factor in the selectivifty of the baited hoop net was the type of bait utilized.

After several triales it was noted that site location also hag an effect on Lrap-
ping guccess. The most successiul sets were at water depihs no less than 3 feet
with an active curvent and a firm substrate.

Most channel catfish were captured in mid-June with catch rate declining as the
summer season progressed. A total of 184 channel catfish were captured, ranging in
length from 10,2-31.5 inches and weighing .35-12.0 pounds {Table 1)}. ¥No male or
female fish sampled were found to be ripe, nor were any found fo have significant
gonadal development. This suggests that spawning activity occurred prior to mid-June,
possibly as early as late Mav.
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Figure 1, Locations of baited hoop nets used to capture channel catfish.
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Figure 2. Distribution of variocus game fish species in the Musselshell River.
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Figure 3, Distribution of recently introduced smallmouth bass, 1979.
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Tahle 1. Channel catfish captured in baited hoop nets, 1979

o Range Mean Toral
Location oy Length Weight Length  Weilght U
Caught (1n.) Ths.) (In.) (ibs.)  eisht
B. Crawford Ranch 27 11.8-28.0 L4585 G50 15.4 1.7 37.7
L. Goffena Ranch 142 10,2-31.5 L35=12,00 17.1 2.2 309.4
Total 164 iD.2-31.5 L35=12.00 16.8 .1 347.1
Teble 2, Sauger captured in baited hoop nets, 1979
Hanee Mean
X A d
Tocation Cazeét Length Waight Length  Weight $O§a§t
& (In.) (Lbs.} (In.) (Lbs.)} &8
A. Crawford Raunch Z 14.0-17.3 .80~ 1,60 i5.8 1.2 2.4
1., Zoffena Ranch 7 12.3-14.8 LFh- LEE 14,2 82 5.7
Total 9 13.3-37.5 LT 1,60 14.8 90 8,2




Table 3. Warm-water game fish captured with electrofishing apparatus, 1979

No Hange Mean Total
Species Cau ét Length Weight Length  Weight Weieht

8 (In.) (ibs.) (fn.)  (Lbs.) &
Sauger 50 10.2-21.0 28~ 2,82 i5.8 .76 38,17
Smallmouth bass 3 7.4=11.5 .28= 1.01 5.3 .60 1.79
Channel catfish 12 11.5-30.0 L36-13.25 20.9 4.10 49,10
Northern pike 1 27.5 45,5 - - 27.50

Table 4. Cold-water game Tish captured with electrofishing apparatus, 1979
Range Mean
No. . Total
Species ) Length Weight TLength  Weight X

Caught (In.) (1bs.) (In.) (ibs.)  feieht
Brown trout 150 7.4=21.6 L18~ 2,98 11.87 .76 189.20
Rainbow trout 2 10.6-13.5 A0 90 12,0 .65 1.30
Mountain whitefish 2z 12.0-17.7 .62~ 2,25 14,85 1.44 2.86




Table 5. Average length, weight and range of sauger by age class
Age No. . . Pange - - LM@&R i
Length welght Length  Weight
I 0 - - - -
Iz 5 10,6-13.3 235~ .60 11.8 %)
1% 3 13.7-15.7 L0100 4,0 B89
iv & 15.0-17.0 ,B2-1.58 15,6 1.09
v i 17.2 1.45 - -
table 6. Average length, welght and range of brown trout by age class
Age No Length RaﬂgQWEight Lengtgeaﬁweight
0 0 - - - -
I 20 7od=10,0 L20- 40 9.2 .31
1% 36 8.1-12.0 .18~ .55 0.6 42
11y 49 11,.2-12.86 Jhf- L84 11,86 58
v 20 11.9-13.2 L35 75 12,8 .71
Y 52 12.0-17.6 .a?§w1g85 i3.9 .94
VI g 15,3-16,2 1.15-1,60 i6.8 1.36
Vit 2 19.8-20.1 2.34-2.67 20.0 2.50




Table 7. Average length, weight and range of brown trout by age class

Age No. Length —— Weight LengtiﬁanWEight
i 0 - - - -

II 2 6.6- 6.8 sile 17 6.7 .14
111 27 7.0-10.8 12 46 8.9 .28
iy 21 11,0-18.1 50-2.10 12,1 .83
v i2 12.0=-16,0 B60-1,36 14,6 1.10
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Tahle 8. Water quality data, Musselshell River-Roundup (instantaneous readings) -
U. §. Geological Survey

Tempar~ Conduc- Turhid~ Dissolved
Month Flow arure pH tivity ity Uxygen
(CFS) {2y (Units) (Mhos) {NTU) (Mg/L)
January * 100 .3 7.8 1,756 - i1.0
February 125 0 7.7 1,530 - 11.3
March 2Lz .5 .1 1,420 12.0
3,350 1.5 8.0 756 - 12.0
April 618 4.0 £.3 1,840 - 11.1
May 1,060 8.0 8.3 1,340 - 2.9
June 347 23.0 2.4 1,220 7.9
- 1,940 18.0 8.0 870 - 6.6
E 4,500 17.0 7.9 678 7.5
July - - - - - -
August 253 23.0 8.3 1,270 - £.3
September
Jotober 98 10.0 8.4 1,710 - 9.6
November 126 2.5 8.5 1,710 - 1z.1
December 141 1.0 8.3 1,740 - 12.3
*Zstimated.,
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Table 9. Water quality data, Musselshell River-Mosby (instantaneous readings) -
U, $. Geologlcal Survey

Tempar= Conduc - Turbid- Dissolved

Menth Flow ature pH tivity ity Oxygen
(CFS) °e) {(Units} (uMhos) (NTU) (Mg/L)

January 195 0 7.7 2,340 9.2 10.1
February 226 0 7.7 2,130 8.8 9.1
March 314 0 8.0 2,000 28.0 9.5
11,800 1.9 8.2 700 1,200.0 8.9

April 1,350 2.0 8.3 2,260 100.0 11.3
May 1,900 10.0 8.4 1,725 64.0 9.7
June 453 23.0 B.4 1,610 28.0 7.9
2,940 22.0 8.4 875 540.0 6.7

i
i
1
3

July - -
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Table 10. Water quality data - various locations on Musselshell River (instantan-
eous readings) - Department of Natural Resources, August 29, 1979

Temper- Conduc= Turbid=-
Location Flow ature pH tivity ity
(CFS) (°C) (Units) {idhos) (NTU)

Shawmut 88.31 16.2 8.2 1,064 7.1
Barber 137.74 = 8.3 i,111 11.0
Rvegate 138,94 23.0 8.2 1,111 18.0
Cushman 278.90 " 8.3 1,294 43.0
Lavina 315,20 - 5.3 1,355 46,0
Bundy 275,80 - 8.3 1,468 5G.0
Elso 293.00 18.8 8.1 1,366 85.0
Roundup 318.0 20,4 .2 1,484 177.0
Gage 268.0 22.0 8.1 1,427 220.0
Deliphia 33%.8 19.C 8.1 1,378 410.0
Mugselshell 258.6 20.0 8.3 1,463 175.0
Melstone 315.2 22.0 #,.0 1,532 290.,0

- 13 -



8z LL 0§ 96 01z  #¥l 06 68T 8%l €61 £%€ 66T 981 §6€ 5% 0%z 018‘%  €€L *adeg
0¢ %9 147 99 [E1 10T 811 €87 061 017 L9€ 992 661 1€€  9€C 97z 887 067 *3ny
99 £6%  wZz | 1Z1 09L  Z6¢L $87 096  T1S Z9€ 0£1°1 0TL L1€ 080°1 199 76 0EE Y 916°T Lynp
96¢ 0LL  60S | S1% 0LO°T 91L o%s 01€°1 §18 904 052°1 966 6%9 082 1 946 988 00%‘c  LLv°1 aunp
98¢ O¥0*T S99 {00/ 069°T §BO°T | 6€£Z 0E9°T 866 16t 069°T 60T°T | 2S%7 006°T €%T1°T | TZL 0L6°L %E€9°Z Ley
1€T %9¢€ 461 | 182 61L  €9¢% g6 118 %17 0Lz 09%°1 116 G67 069°1 %8¢ 809 046°L 91€°T ady
§1 R80E 08 99 466  1€E 6 0SE°E 266 €9 018°9 182°1 | %9 006°9 952°T | 9L 009°GT 859°% e
91 12 61 89 9l 14 Le 18§ £y g5 08 89 %9 Wi 0L 79 66 6L ‘qad
LTzt 61 9 0L 59 A A V1 Z6 99 LS 95 89 £9 79 0L %9 ‘U
BL6T
0z 9¢ Wz 0§ 801 LL 8z 8% £y 0€ 99 15 6e 0L £ oY% 0S1 8L 29
91 %€ Zz 16 %01 L9 §1 %8  0f 81 €8 9€ €T €8 8¢ 2z L6 A7 *8a0N
X AAS LT 6y L1T %9 AT 81 €2 T¥ 87 XA 9¢ e LT w6 *290
[161

(840) (840) (84D) (540) (849) (84d0)
“UTH CXBR  UedW | UKW CXEW U89l | TURW "Xl UBoK TUTH XEBEYW  UR9IN U CXEW  UBSK ‘UIW  CXBEW  UesK YITOR

21EPSUTIIBY Uo3M0TARY DIBBOAY dnpuncy TIoUSTOSENR Agsoy

Q/~/L61 ‘Loaang jeofBofosn g ' “1TRYSISSSNY Y} BO SUOTILDO] SNOTIBA B SMOTI ATuauon

11 °2149B]

- 14 -



Water Qualitv and Flows

Data gathered by the USGS and Water Quality Bureau on various physical parameters
is summarized in Tables 8-11.

RECOMMENDATIONS

1) Complete the idemtification of species present in the lower 70 miles of the
Musselshell and determine species distribution and composition.

2% Determine the migration paltern of the channel catfish and sauger in the warm~
water section of the Musselshell.

3} Continue to monitor the progress of introduced smallmouth bass throughout
the drainage.

4) Continue to mopitor imstream temperatures with thermographs.

5 <Continue the gathering of data to substantiate instream flow recommendations
and correlate this information with flows and water quality provided by the USGS and
the Montana Water Quality Buveau.

%) TLong-range objectives should include population estimates and determination
of species composition for the entire drainage, and ultimately to develop an aquatic
rescurce management plan for the Musselshell River.
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Prepared by Bill Wigdenheft

Date March 1980

Waters referred to:

Mugselshell River, Sec. 1 18-4320
Musselshell River, Sec. 2 18-4350
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