









































effect of organic contaminants on fish, and showed that
effects were greater in the Minnesota River than in
tributaries during years with low flow. Fish in tributaries
were most affected during periods of high flow
following a drought year.

Several reports pertain to streams in the St. Croix
River Basin. Fago and Hatch (1993) provide a summary
of the geology, land use, surface-water quality, and
aquatic biota in the St. Croix River Basin. Hanson and
others (1987) presented results of a 1986-87 survey
conducted by the Minnesota Department of Natural
Resources at 20 sites on the Kettle River. Based on
comparisons with an earlier study (Kittel, 1962),
Hanson and others (1987) reported a decline in diversity
of fish communities in portions of the river. Fish
abundance in the Kettle River was generally lower than
in similar-sized rivers due to low alkalinity, low total
phosphorous, low total nitrogen, and the presence of
tanic acid-stained water.

Montz and others (1989) presented results from
stream monitoring during 1988-89 at 43 sites on the St.
Croix River and compared results to a 1959 survey
(Kuehn and others, 1961). Golden redhorse (Moxostoma
erythrorum) were the most common fish species found
in 1989. Lake sturgeon (Acipenser fulvescens) were
commonly found in the 1959 survey, but were rare in the
1989 survey. Chironomidae (midges) and Trichoptera
(caddis flies) comprised 54 percent of the 117 aquatic
insect taxa collected. Invertebrate diversity was highest
in 1989 in the Upper St. Croix River where the substrate
was more heterogeneous (Montz and others, 1989).

Mathiak (1979) described the distribution and
abundance of 45 species of unionid mussels in the St.
Croix River and other Wisconsin streams. Boyle and
others (1992) evaluated physical, chemical, and
biological conditions in the St. Croix River using
benthic macroinvertebrates as biological indicators. A
general trend of increase in total dissolved phosphorus
from upstream to downstream in the St. Croix River was
attributed to changes from forest to agricultural land
use. Invertebrate community structure was found to be
more complex with respect to diversity and abundance
above the dam at St. Croix Falls, Wisconsin than below
the dam.

Many studies have focused on the aquatic ecology
and biology of the Mississippi River. Wiebe (1927)
conducted a study to determine the effects of
contaminants from the TCMA on aquatic communities
in the Upper Mississippi River. Moyle (1940) completed
a biological survey of the Upper Mississippi River
watershed. Enblom (1977) conducted a biological

survey of the Upper Mississippi River from St. Cloud to
Fridley, Minnesota. National Biocentric, Inc. (1979)
collected fish, macroinvertebrates, and periphyton in the
Mississippi River from Coon Rapids to Pool 2. Fremling
and Clafin (1984) summarized the ecological history of
the Upper Mississippi River since the 1800’s.

Studies of the Mississippi River that focus on fish
investigations have been completed. Eddy and others
(1963) described fish communities above St. Anthony
Falls in Minneapolis, Minnesota and discussed the Falls
as a barrier to fish migration. Nord (1976) presented
information on the presence and distribution of fish
species by river pool, and Rasmussen (1979) updated
that information. Scherer (1970) presented data for a 6-
mile reach of the Mississippi River near a nuclear power
plant at Monticello, Minnesota. That study focused on
data collection prior to plant operation with regard to
fish population structure, species migration, condition of
the species, and microhabitat. The Upper Mississippi
River Conservation Committee (Pitlo and others, 1995)
compiled a list of fish species present in the Upper
Mississippi River from St. Paul, Minnesota to Cairo,
Ilinois. Three species—gizzard shad (Dorosoma
cepedianum), emerald shiner (Notropis atherinoides),
and common carp (Cyprinus carpio)—were considered
common throughout the reach. Swenson and others
(1989) described fish populations in the Upper
Mississippi River and discussed the relation between
stream discharge and the abundance of smallmouth bass
(Micropterus dolomieui). That study, based on sampling
near power plants near Monticello and Becker,
Minnesota, reported 48 fish species at these two sites.
Smallmouth bass were the only abundant game fish.
Underhill (1989) described the distribution of fish in
relation to Late Pleistocene glaciation. Poff and Allan
(1995) found a relation between hydrologic variability
and fish assemblages for 34 streams in Minnesota and
Wisconsin. Lubinski and others (1986) summarized the
introduction of common carp into the Mississippi River.

Several studies focused on macroinvertebrate taxa.
Hornback and others (1989) reported that mayflies were
the dominant macroinvertebrate taxa in a backwater
lake of Pool 2, based on density and biomass, and that
organic matter was the most important factor
influencing the presence or absence of various taxa. The
Academy of Natural Sciences completed a survey of
unionid mussels in the Upper Mississippi River basin at
40 sites (Fuller, 1978). Mueller (1993) reported a
decline in the populations of the winged mapleleaf
mussel (Quadrula fragrosa) and the Higgin’s eye pearly
mussel (Lampsilis higginsi) in the Mississippi,
Minnesota, and St. Croix Rivers since the 1800’s, which



was attributed to overharvesting, physical barriers
which impede migration, habitat-quality degradation,
barge traffic, contaminants, and introduction of exotic
species. Wilson and others (1995) reported a decline in
the populations of fingernail clams (Musculium
transversum) in Pools 2, 5,7, 9, and 19 on the
Mississippi River for the period 1973-92. The decline of
clam population in Pools 2 and 9 were linked to point-
source pollution.

Algal investigations within the Mississippi River
include Baker and Baker (1979), who discussed the
effects of temperature and stream discharge on the
concentration and photosynthetic activity of
phytoplankton near Red Wing in the Upper Mississippi
River. Temperature and discharge were found to
regulate phytoplankton concentration, chlorophyll-a,
and light-saturated photosynthetic rates. An increase in
discharge corresponded to an accompanying decrease in
chlorophyll-a and light-saturated photosynthetic rate.
Minnesota Pollution Control Agency (1989) evaluated
water quality in Lake Pepin during the summer of 1988
in response to two extensive fish kills that summer,
which were attributed to low dissolved oxygen levels or
elevated ammonia levels related to blue-green algal
blooms. Results showed elevated chlorophyll-a levels
ranging from 50 to 200 pg/L and algal communities
dominated by blue green taxa (Aphanizomenon spp. and
Microcystis spp.) A series of studies focusing on
attached algal communities in the Mississippi River
near Monticello, Minnesota were completed during
1968-76 (Collingsworth, 1968, 1969; Collingsworth and
Brook, 1970, 1971; Knutson, 1972a, 1972b, 1973, 1974,
1975, 1976).
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