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FIGURE 1.—Map of the lower Yellowstone River and
Lake Sakakawea, Montana and North Dakota.

habitat, alterations of the natural hydrograph, al-
tered river temperatures, and decreases in the riv-
er’s turbidity. Many remaining riverine reaches of
the Missouri River now consist of a single, narrow,
deep, swift-flowing channel (Hesse et al. 1989;
Hesse and Mestl 1993). Reductions in the vari-
ability of discharge and the overall peak discharge
have eliminated the flood pulse of spring and early
summer (Hesse and Mestl 1993; Galat and Ras-
mussen 1995). Moreover, each reservoir serves as
a sediment sink, limiting the downstream move-
ment of the river’s suspended load (Hesse and
Mestl 1993) and reducing the river’s turbidity
(Hesse 1987). The dams themselves restrict fish
movement, creating fragmented and disjunct pop-
ulations.

These habitat changes have had substantial ef-
fects on much of the Missouri River fish com-
munity, especially fishes such as shovelnose stur-
geon that inhabit primarily main-channel habitats
(Curtis et al. 1997). Many of the specific effects
are poorly understood but manifested as the de-
cline or disappearance of a species from a river
segment.

Information on age and growth of a long-lived
species, such as shovelnose sturgeon, can reveal
the effect of habitat changes over decades. The
objective of this paper is to compare growth rates
of shovelnose sturgeon inhabiting two distinct seg-
ments of the Missouri River Basin—a slightly al-
tered habitat and a highly altered habitat.

Study Area

The study area included the Yellowstone River
near Intake, Montana, and in the Missouri River
near Bismarck, North Dakota (Figure 1). The Yel-
lowstone and Missouri rivers are particularly use-
ful for comparing growth rates of shovelnose stur-
geon between quasi-natural and highly altered riv-
er segments. The lower Yellowstone River has no

large main-stem dams, a near natural hydrograph,
high turbidity, and habitat conditions characteristic
of a slightly altered large river system (White and
Bramblett 1993). The Missouri River has a similar
habitat from its confluence with the Yellowstone
River downstream to the headwaters of Lake Sak-
akawea. This entire area (hereafter called the Wil-
liston–Yellowstone segment) is inhabited by stur-
geon that are able to move freely within the area.
In contrast, the Missouri River in North Dakota
downstream of Garrison Dam (hereafter called the
Bismarck segment) is characterized as highly al-
tered and has a highly regulated hydrograph, re-
duced turbidity, and cool water from hypolimnetic
releases. These changes have occurred since the
dam was closed in December 1953. The Bismarck
segment has also undergone more bank stabiliza-
tion and other habitat modifications than the Wil-
liston–Yellowstone segment. Garrison Dam effec-
tively isolates the two populations of sturgeon.
Habitat conditions for sturgeon, which were pre-
sumably similar in these reaches before regulation
and permitted unimpeded movements of sturgeon,
thenceforth differed greatly above and below the
dam.

Methods

Shovelnose sturgeon were captured from the
Williston-Yellowstone and Bismarck segments by
using gill nets and trammel nets during the spring
and summer. Gill nets were 30.5 m long by 1.8 m
deep, with 7.6 cm mesh. Trammel nets were 45.7
m long 3 1.8 m deep, with 5.1-cm inner and 30.5-
cm outer mesh. In addition, fish were sampled from
the Williston–Yellowstone segment during spring
creel censuses. A total of 736 shovelnose sturgeon
were sampled from the two segments: 580 fish
from the Williston–Yellowstone segment and 156
fish from the Bismarck segment. Fish were sam-
pled from the Williston–Yellowstone segment in
1991, 1992, 1993, 1995, and 1996 and from the
Bismarck segment in 1995 (Table 1). Each shov-
elnose sturgeon was measured for fork length and
weighed. Gender was determined for most of the
creeled fish.

The first ray of the left pectoral fin was removed
for age analysis. Collins and Smith (1996) reported
that the complete removal of the first pectoral fin
ray was nondeleterious in both shortnose sturgeon
Acipenser brevirostrum and Atlantic sturgeon A.
oxyrinchus. Our method was less invasive in that
we removed only a portion of the pectoral fin ray.
The rays were clipped at the point of attachment
and again distally about 2.5 cm from this point.
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FIGURE 2.—Age-frequency distributions for (A) creel-sampled shovelnose sturgeon from the Williston–Yellow-
stone segment, (B) netted shovelnose sturgeon from the Williston–Yellowstone segment, and (C) netted shovelnose
sturgeon from the Bismarck segment.

ratio, creeled fish within the Williston–Yellow-
stone were not combined with netted fish within
that segment when comparing growth rate differ-
ences between segments. Therefore, the subse-
quent analysis was based on 303 fish of unknown
sex netted from the Williston–Yellowstone seg-
ment and 145 fish of unknown sex netted from the
Bismarck segment.

For netted fish, shovelnose sturgeon in the Wil-
liston–Yellowstone segment grew significantly
faster than fish in the Bismarck segment (Figure
5). Therefore, the null hypothesis that shovelnose
sturgeon had equal growth rates between segments
was rejected. The likelihood ratio test for differ-
ence between river segments had a test statistic
value of 638.8 on 3 degrees of freedom, yielding
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FIGURE 3.—Length-frequency distributions for (A) creel-sampled shovelnose sturgeon from the Williston–Yel-
lowstone segment, (B) netted shovelnose sturgeon from the Williston–Yellowstone segment, and (C) netted shov-
elnose sturgeon from the Bismarck segment.

a P-value far less than 0.0001. The fork length of
an age-10 fish in the Williston–Yellowstone seg-
ment averaged 689 mm, compared with only 457
mm in the Bismarck segment. After age 10, dif-
ferences in growth rate between the two segments
were less pronounced, but fish in the Bismarck
segment remained smaller than in the Williston–
Yellowstone segment.

Discussion
The mean lengths at age of shovelnose sturgeon

vary greatly with geographical location (Figure 6).
The mean lengths at age of shovelnose sturgeon
from the slightly altered Williston–Yellowstone
segment are similar to those reported for shovel-
nose sturgeon in the Missouri River, Montana,
above the confluence of the Yellowstone River
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FIGURE 4.—Von Bertalanffy growth (VBG) curves of male and female shovelnose sturgeon from the Williston–
Yellowstone segment.

FIGURE 5.—Von Bertalanffy growth curves of shovelnose sturgeon from the Williston–Yellowstone and Bismarck
segments.

(Gardner and Stewart 1987). Similarly, the mean
lengths at age of shovelnose sturgeon from the
highly altered Bismarck segment are similar to
those reported for shovelnose sturgeon in the Mis-
souri River, South Dakota, below Gavins Point
Dam, Nebraska (Zweiacker 1967).

Our length distribution results are consistent
with those of Elstad et al. (1992), who reported
that shovelnose sturgeon netted in the Williston–
Yellowstone segment attained a greater length
(maximum FL, 910 mm) than the largest fish netted
in the Bismarck segment (maximum FL, 710 mm).











240 EVERETT ET AL.

J. R. Zuboy, editors. Proceedings of the symposium
on restoration planning for rivers of the Mississippi
River ecosystem. National Biological Survey, Bi-
ological Report 19, Washington, D.C.

Zweiacker, P. L. 1967. Aspects of the life history of the
shovelnose sturgeon, Scaphirhynchus platorynchus
(Rafinsque) in the Missouri River. Master’s thesis.
University of South Dakota, Vermillion.


