Tim Welker holds a burbot captured by
electroshocking in the Missouri River above
the mouth of the Knife.

The Missouri River

B
In early Sfplemlu'r 1998, I)enlhu'
researchers were electroshocking a frw miles
upstream from the mouth of the Knife River.
Habitat conditions are much different here
than in the portion of the-river upstream from
Lake Sakakawea.

Benthic Fish Study

By Dennis Scarnecchia,
Tim Welker, and
Fred Ryckman

The Missouri River in North Dakota
contains some distinctive fishes found
few other places. Many of these fish
have specialized adaptations for living
on or near the bottom and feeding in tur-
bid waters.

Barbels, or whiskers that help these
fish detect and taste food grace the heads
of catfish, sturgeon, and other benthic
(bottom-living) species. Special taste
buds cover the head, bodies and fins of
several species. Sturgeons, channel cat-
fish, sicklefin chubs and sturgeon chubs
have small eyes, relying less on sight
and more on taste for feeding than do
many other species inhabiting clearer
walters.

These special adaptations may seem
strange to us because we rely so heavily
on sight for feeding, but to a Missouri
River fish they only make good sense.

As long as the river remained natura
free-flowing and turbid. many n
species prospered.
In the 20th century, however
Missouri River benthic fish have
declined in abundance, especially down
river of North Dakota where little natural
free-flowing river remains
Channelization — the straightening of
streams and rivers — has aided commer-
cial navigation but reduced fish habitats
such as backwaters and secondary side
channels. Mid-river islands, which for-
merly blocked the current and cr
variety of main channel habitats, have
been eliminated in channelized |
The construction of six mainstem
dams since the 1930s, from Fort Pecl
Dam in Montana to Gavins Poin
on the South Dakota-Nebraska bord
has blocked fish migrations, trapped nat-
urally high sediment loads in the reser-
voirs” headwaters, changed the river’s
flow and temperature regime below the
dams, and caused significant daily
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fluctuations due to hydro-peaking. These
new Missouri River conditions often
favor non-native, sight-feeding species
more suited to reservoir habitat over
native species that detect food by smell
or taste and prefer free-flowing rivers.
Despite these dramatic changes, a few
small Missouri River reaches retain
much of their natural character. North
Dakota’s segment of the river from its
confluence with the Yellowstone River to
the headwaters of Lake Sakakawea con-
tains many native benthic fish that have
> rare, threatened, or endangered

in other states. These fishes include blue
sucker, sicklefin chub, sturgeon chub
thead chub. Another species, the
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and turbidity below dams
1 natural conditions.
hic fishes are unique-
ly adapted to the Missouri River, thc.ir .
presence oOr absence is often a good‘mdl-
cator of how substantially river habitat

has been altered. Declines in many
managers of

River flows
differ greatly fron
Because many bent

species has alerted resource
the need to better understand factors
affecting abundance, growth, and sur-
vival of benthic fishes. (For more on
North Dakota’s Missouri River and its
fish see articles by Greg Power and Fred
Ryckman in August 1993 and March
1995 issues of North Dakota Outdoors).
To evaluate how potential changes
may affect Missouri River benthic fishes,
a uniform, standardized sampling effort
for the entire river was developed.
Researchers from cooperative fishery

research units and universities in states

along the river from h 1Le
North Dakota

South

mouth (Montana,
Dakota, Towa, Kansas and Missouri)
teamed up to implement the Missouri
River Benthic Fish Study, the first com-

1
f

Nnsi ish study conducted on the

g portions of the

Missouri River.

The objectives of this four_ye,
initiated in 1996, are to (¢ m::r Stdy,
evaluate abundance, growh and s
ductive success of key benthjc ﬁfﬁpm-
measure important features of lh;irc;{, i
tats, and describe habitat yse. Spons abi.
of the study are the Corps of Enqimors
and several other federal and stafen:: -
cies, including the North Dakota G;en-
and Fish Department, which Supponme
part of the work within North Duko[;

In 1996, more than 25,000 fish wee
collected throughout the river’s length
(Montana to Missouri), rcpresemin; 78
species or subspecies. Many more fish
were sampled in 1997. In addition t(;
information on length, weight and abuy.
dance, researchers are conducting
detailed age and growth studies 5n 13
species. Results between different por-
tions of the river can be compared.

Of all the Missouri River states, North
Dakota may provide the best contrast
between a more natural, minimally
altered river reach and a greatly altered
reach. The Williston Reach, which
extends from the Missouri-Yellowstone

¢ e being uw"(l'ul the benthic fish study. Zooplankton and larval fish are
( in the Knife River near its confluence with the Missouri near
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ollecting data for later analysis.
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confluence to Lake Sakakawea, receives
the free-flowing, turbid waters of the
unimpounded Yellowstone River. This
reach retains a flow regime, turbidity,
and habitats similar to those found
before 20th century river development.
In contrast, the Garrison Reach, which
extends from Garrison Dam to the Lake
Oahe headwaters, has its flows regulated
by Lake Sakakawea. Because water is
often released from the deepest portion
of the reservoir, Garrison Reach water is
typically much colder and clearer than
the Williston Reach in summer.

The main fish species in these two
reaches are strikingly different. In 1997,
1,500 fish, representing 30 species and
11 families, were sampled in the
Williston Reach. Most sampled fish
(1,125 fish or 75 percent), were benthic
fish targeted for the study. Flathead
chubs, western silvery minnows, big-
mouth buffalo and channel catfish were
most commonly captured. Other native
species sampled regularly in the
Williston Reach in 1996 and 1997
included shovelnose sturgeon, burbot,
sicklefin chub, sturgeon chub and

stonecat. In addition, one pallid sturgeon
was also sampled. These are some of the
distinctive, benthic species early explor-
ers would have seen had they been able
to sample the river.

In contrast, 3,800 fish sampled in the
Garrison Reach in 1997 represented only
22 species and nine families. About 90
percent of the catch was two species,
white suckers and longnose suckers, and
less than 35 percent of the catch was tar-
geted benthic fish. Almost none of the
native, benthic fishes found in the
Williston Reach were found in the
Garrison Reach. Results indicate that
changes in discharge, sediment and other
habitat aspects have caused the loss of
several native benthic (and other) species
in the Garrison Reach. Similar loss of
native fishes is documented at several
locations downriver of North Dakota
where habitats are similarly altered.

This study, which continues through
1999, promises to provide information
on North Dakota’s portion of the river
and how it compares with segments of
the Missouri River upstream and down-
stream. By teaming up on the Mighty

cr looking west toward Trenton Lake near Williston above Lake Sakakawea. This portion of
fabitars similar to those found before 20th century river development. Two native fishes
1 of the river are sturgeon chub and blue sucker.

Mo’ on a comprehensive study over the
entire river’s length, researchers are tak-
ing an important step in developing a
uniform, comparable basin-wide profile
of native Missouri River benthic fish and
their habitats.

DENNIS SCARNECCHIA and TIM
WELKER are associate professor and
graduate research assistant, respectively,
at the University of Idaho, Moscow,
Idaho. FRED RYCKMAN is district
fisheries biologist with the North Dakota
Game and Fish Department in Williston.

Dennis Scharnecchia with a blue sucker
captured near the confluence of the Yellowstone
and Missouri River in 1996.
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