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Abstract

Gill and trammel nets were drifted on the Yellowstone River in
1994, below Intake Diversion Dam, for the purpose of tagging sturgeon.
Sturgeon incidentally snagged and caught by anglers were also tagged.
collection efforts resulted in 1426 shovelnose sturgeon (1373 tagged, 53
not tagged) 4 pallid sturgeon and 309 fish of various species. Nets
were then used upstream of Intake Diversion Dam to recapture sturgeon
+hat were originally tagged downstream of Intake. A total of 695
shovelnose sturgeocn, five originally tagged below Intake, and 375 other
fish of varying species were netted.



PART I - YELLOWSTONWE RIVER 8TUDY

Introduction and Obijectives

Listing of the pallid sturgeon (Scaphirhynchus albus) as an
endangered species in 1930 (Federal Register 1990) stimulated the
question of its current abundance in the Yellowstone River. In
response, the Bureau of Reclamation has provided funding for Yellowstone
River pallid sturgeon investigations each year since 199%91. Sampling
efforts through 1993 upstream of Intake Diversion Dam, resulted in a
single pallid (Watson and Stewart 1991); meanwhile pallids were being
incidentally snagged by paddlefisherman below Intake each year. Because
of this fact, efforts were redirected from locating pallids to
investigating sturgeon passage over Intake.

The study objective below Intake Diversion Dam was to record
lengths and weights and attach a tag to all sturgeon caught by drift
nets, anglers or paddlefish snaggers from mid-May to early July. Above
Intake, the goal was recapturing any previously tagged sturgeon that
moved upstream of the diversion dam. '

Study Area Description

Intake Diversion Dam (River Mile 71.1) divides the two working
areas; downstream work encompassed ten miles (down to river mile 61.0)
of the Yellowstone River, while upstream netting covered the river from
Intake to¢ river mile 108. Streamflows on the Yellowstone River
throughout the study period were lower than average except for the month
of May (Table 1). :

Methods

Sinking gill and trammel nets were drifted from a boat for an
average of thirty minutes per drift. Trammel nets were 150 feet long
and six feet deep, with two-inch inner and twelve-inch outer mesh. Gill
nets were 100 feet long by six feet deep with three- inch mesh. Netted
fish were welghed, measured, tagged and returned to the river. Time
(hours) and distance (miles) traveled were recorded for each drift by
using a stopwatch and the River Mile Index of the Yellowstone River
(DNRC 1976). Total hours and miles drifted per river section and time
period were calculated (Tables 2 and 3}.




Intake Canal ——s

Burns Creek

Diversion Dam

&
// Side Channel

~/

Intake Area Enlargement

Cottonwoo
Creek

Box Elder Creek

Deer Crezek

Glendive

L

Glendive Creek

LX)

Sand Creek

Figure 1. Map of Study Area

Cedar Creek




Fork lengths of shovelnose sturgeon and total lengths of other
fish species were recorded in millimeters. Weights were recorded
in kilograms. Captured shovelnose sturgeon were tagged with white
cinch tags (numbered from 7-02000 to 7-03310). Pallids received a
pink spaghetti tag and an internal pit tag. Sturgeon incidentally
snagged by paddlefishermen and those that anglers did not keep were
placed in steel tanks. Fork length and weight were recorded and an
orange cinch tag (numbered from 7-00420 to 7-02883) was placed just
below the dorsal fin before releasing the fish. Most sturgeon
weighing less than 0.20 kilograms were not tagged.

Results

During sampling below Intake, three pallid sturgeon were
netted and one was snagged by a paddlefisherman. Table 4 provides
dates and location of capture, lengths and weights and information
from tags affixed to each pallid. Three of the four pallids were
not tagged previously but the one caught on 6-8-94 had an old tag
attached by Anne Tews, FWP biologist, below the Yellowstone and
Missouri Confluence on 9-30-92. The pallid caught on 5~18-94 had
an external radio transmitter affixed in addition to the external
spaghetti tag and internal Pit tag. On 6-14-94 a small sturgeon
weighing only 3.79 kilograms (8.34 pounds) appeared to posses
physical characteristics of both sturgeon species. Additional
morphometric measurements were collected from each pallid (caught
in a drift net) to test for hybridization with shovelnose sturgecon.
The small pallid appearing to posses characteristics of both
sturgeon species was statistically compared to other sturgeon
measurements from the Garrison Reservoir population, as found in
Morphometric Comparisons of Upper Missouri River Sturgeon (Henrey,
Tews and Clancey undated). Analysis and comparisons determined
this sturgeon and the other two collected to be pallids.

No pallids were collected above Intake.

The number and efficiency of capture (fish per hour) of
shovelnose sturgeon caught in nets, above and below Intake, are
recorded in Tables 5 and 6. A total of 1426 shovelnose sturgeon
(netted and angler caught) were recorded below Intake, while 695
shovelnose sturgeon were netted above Intake (Table 7). Table 7
also shows maximum, minimum and mean lengths and weights
calculated for shovelnose sturgeon above and below Intake. Table
8 displays the percentage of shovelnose sturgecn weighing less than
0.90 Kg and 0.45 Kg above and below Intake. Data collected in past
vears (Backes et. al. 1992; and Backes and Gardner 1994}, indicate
shovelnose sturgeon above Intake to be larger than those below.
Table 8 reconfirms this result with 5.90 % of the fish above and
35.06% below Intake weighing less than 0.9 Kg. This consistent
information suggests that Intake is at least a partial blockage for
smaller shovelnose sturgson.



A total of &84 other fish (non sturgeon) from twelve different
species was collected, with 45% being blue suckers. Table 9 shows the
number  caught per tlme pexlod below and above Intake collectlveiy
Table 10 separates each species and the number caught by river section.
From the total fish collected, a subsanple (642) was weighed and
measured to determine maximum, minimum, and mean lengths and weights for
each species (Table 11}.

Data from previocusly tagged shovelnose sturgeocn that were
recaptured above and below Intake are shown in Table 12. Five of the 36
sturgeon recaptured were originally tagged below Intake and recaptured
upstream. ©One of these sturgeon, bearing a blue tag numbered 7-00057,
was tagged 1in 1977. The other four bore white tags attached below
Intake in 1994. These five recaptured fish indicate at least some
ability of sturgeon to move upstream over Intake Diversion Dam.

Discussion

As in past years, water flows and netting efficiency were inversely
related in 1994. During July, below Intake, the netting efficiency for
shovelnose sturgecn was 110 per hour (Table 6). This is the highest
netting efficiency and lowest water flows experienced when compared to
the past three years of Yellowstone River sturgeon netting (Backes et.
al. 1992; Backes and Gardner 19%%4; and Watson and Stewart 1991).

Water flows would seem to be a limiting factor to fish passage over
or around Intake. During high water years, paddlefish have been snagged
upstream of Intake. During these years, fish can use the side channel
around Intake, which provides an unblocked route upstream (Figure 1) .
However, three of the four shovelnose sturgeon tagged below and recaught
above Intake in 1994 passed over the dam because the side channel did
not flow between time of tagging and recapture.

Sturgeon of at least some sizes can move upstream of Intake (Table
12), even at relatively low flows. However, very small sturgeon are
probably unable to make this movement. In 1994, no sturgeon, in a
fairly large sample of 695 fish, were smaller than 0.34 Kg at points
upstream of Intake (Table 7). Fish less than ©0.34 Kg were common
downstream of Intake. Also, sturgeon weighing less than 0.45 kilograms
make up only 0.58% of the sample upstream of Intake but constituted
11.08% of the sample downstream of Intake (Table 8}.

There may also be movement problems for larger sturgeon. Data are
accunulating that indicate pallid sturgeon are rare upstream of Intake
and much more common downstream. Additional effort is needed to
recapture sturgeon upstream of Intake in years of greater streamfiow.



The blue sucker is a candidate species for threatened or endangered
status. In summer 1994 there were large numbers present between river
miles 84.0 and 89.0, not far downstream from Glendive. They were found
in typical shovelnose sturgeon habitat. When drifting nets for blue
suckers drift times should be kept to less than 15 minutes, because this
species is guickly stressed in gill or trammel nets.

RECOMMENDATIONS

1. Continue work to determine the usage by sturgeon of the side
channel arcund Intake during high water flows to determine
whether sturgeon bypass Intake or cross over it.

2. Continue to tag shovelnose sturgeon to gain further
information about fish movements with special emphasis on
movements compared to water flows.

3. Take all measurements possible on pallid sturgeons,
particularly smaller ones, so hybridization comparisons can be
made.

4. Use gill nets during high debris periods to avoid spending

excessive time cleaning trammel nets.

BPART II -~ MISSOURI RIVER PALLID STURGEON CREEL BURVEY

The Missouri River upstream of Fort Peck Reservoir is one of the
few remaining reaches of the Missouri where the pallid sturgeon is known
to exist. The U.S. Fish & Wildlife Service Pallid Sturgeon Recovery
Plan designated this portion of the Missouri as one of the six recovery-
priority management areas, national-wide, because of the potential this
portion of the Missouri exhibits for providing critical pallid sturgeon
nabitat. Montana Fish, Wildlife and Parks (MFWP) has been conducting a
pallid sturgeon study here since 1989 and has captured 24 different
pallids during this six year period. In addition to these pallid
captures, several other unconfirmed pallid sturgeon sightings have been
reported each year by fishermen in the Fred Robinson Bridge area.

The U.S. Bureau of Reclamation ({(USBR}) has two large storage
reservoirs that significantly alter the flow and sediment transport
regimes of the Missouri River in the study area. Canyon Ferry
Reservoir, located 150 miles upstream of the study area, has maximum
storage of 2,043,000 acre-feet. Tiber Reservoir, located 80 miles
upstream on the Marias River (a large tributary of the Missouri River),
is the other USBR reservoir. Maximum storage of Tiber is approximately
1,190,000 acre-feet. The operation of these two projects could affect
the pallid sturgeon population in the study area.



The USBR was interested in assisting with the pallid sturgeon study
and it was agreed that a pallid sturgeon creel survey at the Fred
Robinson Bridge would be beneficial for acquiring more information about
this endangered species.

The purpose of the survey was to 1) locate any pallids caught by
fishermen before they were released and tag and attach radio
transmitters to them so that general movement and habitat utilization
information could be collected; 2) distribute information pamphlets to
paddlefish snaggers and bait fishermen and answer guestions concerning
identification and reporting of pallid sturgeon sightings; and 3}
increase the amount of department activity in the area to ensure that
anglers release all captured pallid sturgeon.

Fishermen were surveved in a 22-mile reach of the Missouri River
near the Fred Robinson Bridge ({(river mile 149~-171). The elight
established access sites in this reach were checked at least twice a
day. All fishermen were interviewed concerning their fishing activity.
Information about the pallid sturgeon along with an information pamphlet
about the pallid was given to each fisherman.

A total of 3,461 paddlefish snagger days and 1,152 bait fisherman
days were recorded during the period April 4 through June 12, 1994
{Table 13). Only one confirmed pallid sturgeon was caught and released
by a fisherman while snagging for paddlefish. This pallid was not
observed by MFWP personnel but was determined to be a pallid based on
the approximate size reported by the angler. A total of €7 shovelnose
sturgeon were harvested by bait fisherman during the study period.
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