


Scientific and Natural Areas

Scientific and Natural Areas serve:

Education - elementary through high school groups
use such areas as outdoor classrooms.

Nature Observation - the public uses these
areas to observe Minnesota's most unique or
rare natural resources.

Protection Functions - Minnesota's rarest species
or most unigque features are orotected for
the citizens of today and tomorrow.

Recreation - the public uses such areas for
informal, dispersed recreation.

Research - colleges are able to establish long
term research projects secure in knowing
the area will not be influenced by other
management activities.

Genetic Storehouse - votentially valuable plants
and animals are retained thereby offering
potential for new medicines, resistance to
plant diseases, and other unknown secrets.

Currently there are 36 Scientific and Natural Areas
protecting undisturbed remnants of Minnesota's plant
communities and plant and animal species. These

areas encompass maple basswood forests, virgin prairies,
orchid bogs, heron rookeries, sand dunes, and virgin
pine‘stands, as well as many rare plant and animal
species.
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PREFACF,

This report documents the information collected during a 1982 inventory
of the RBlack Nog Preserve Scientific and Matural Area. The inventory was
designed to collect information on the physical and biological resources of
the site, including its geology, soils, climate, water resources, and flora.
The land-use history of the site was also investigated in an attempt to
understand how such practices may have altered the resources of the natural
area, The report will be a valuable aid for individuals responsible for
future management decisions and for scientists, educators, and others
interested in the area.

The Fngineering Department of the City of Rurnsville was especially
helpful in the preparation of this document. Their research assistance
greatly improved the quality of the report.
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DESCRTPTTION NF THE STHDY ARFA

PRlack Nog Preserve Scientific and Natural Area (SNA) is a 1?0-acre unit
within the Minnesota River Valley in northwestern DNakota County,
approximately 11 miles south of Minneapolis, Minnesota. The fen is situated
on the boundary between the Southern 0Oak Barrens and the Mississippi River
Sand Plains landscape resions (Fig. 1). The Southern 0Oak Rarrens is a
transition between the prairie to the west and the deciduous forest to the
north and east. The Mississippi River Sand Plains is predominantly oak
barrens and openings with conifer bogs and wet prairies that are sometimes
found occupying depressions in the landscape. (Kratz and Jensen 1077).

Rlack Nog Preserve contains two unique plant communities: a calcareous
fen complex, and a mesic prairie. A calcareous fen is a grass-sedpge
dominated peatland which is fed by groundwater rich in calcium and magnesium
hicarbonates. Calcareous fens are a climax vegetation type, which, due to
their unusual hydrology, remain stable for thousands of years and offten
harbor relict plant species.

The flora of the SMA includes eight rare plant species. Valarian
(Valeriana edulis), MNut Rush (Scleria verticillata), Peak Rush (Rhynchospora
capellacea), and a species of sedge, (Carex sterilis) are 2ll classified as
threatened.* Plants classified as special concern are: Small White Lady's
Slipper (Cypripedium candidium), Sticky False Asphodel (Tofieldia
glutinosa), Twig Rush (Cladium mariscoides), and Marsh Arrow Grass
(Triglochin palustris). Pells vireo (Vireo belli), is the only rare animal
documented on the fen.,

Settlement of the Mlack Nog area brought about three main types of land
use: oak openings were cut for lumber and fuel, uplands were cultivated, and
bottomlands were mowed for hay. Tn more recent years almost all of the
uplands have been developed into residential areas and the bottomland is
being filled and developed for light industry.

¥ Classification of a plant or animal as endangered, threatened or
special concern follows the desipgnations outlined in the Minnesota
Statute Section Q7 .URE.,
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Figure 1: Black Dog Preserve in relation to Minnesota's landscape regions.







LAND-USE HTSTORY

TNTRODUCTTON

The designation of Black Dog Preserve Scientific and Matural Area in
1081 was preceeded by 120 years of european settlement. Mans land-use
activities during that time visibly altered features of the tract. Aspects
of the area's land-use history were reconstructed by investigating these
features in the field and from aerial photos. This research was
supplemented with city and state records and interviews with past
landowners. Original land-use was agricultural, beginning at the time of
settlement in the mid 1850's and continuing through the early 1960's. Since
10A2, development has replaced agriculture. Discussion in the text is
therefore divided between these two time frames and land-use types. Various
aspects of the land-use history are illustrated in Figures 2, 2, and 4.

AGRTCULTURFE 185K-1062
TNTRODICTTON

Jp until the year 1853, with the coming of the first settlers, the area
around Rlack Dog Lake was inhabited by about 250 Dakota Indians and their
chief, Black Dog. Recause the Dakotas were hunter-gatherers, Rlack Dog and
his people left no discernable mark on the land. Ownership of the study
area began in October 1855 when Carlos Wilcox took out a patent on a number
of parcels, including the fen (Appendix I); thus began the era of
agriculture. Farmers at the time required land suitable for three different
types of use: woodland for lumber and fuel, flat open areas for cultivation,
and bottomland to provide hay for animals. Black Dog Preserve is located
within this bottom or meadow land. The following discussion focuses on
agricultural activities in the area and the railroad.

THE RATLROAD

One of the oldest and most conspicuous land-use features on Rlack Nog
Preserve is a railroad right-of-way. The rail was laid in 1965 by the
Minnesota Valley Railroad Company as part of its line between West St. Paul
and Shakopee, Tn addition to the rail bed itself, the railroad produced a
number of other modifications along its easement. These modifications
included trestles to facilitate drainage and farm crossings to provide
access to the hay meadows north of the tracks (Fig. ?). While the railroad
maintained these farm crossings into the early 10A0's, they are now bharely
discernable beneath the vegetation. The railroad also fenced both sides of
its right-of-way with five-strand barbed wire and wooden posts., Almost no
evidence of this fence remains today. The railroad also erected telephone
lines along the southern border of its easement and these are still
maintained in good repair.

Ownership of the line went through a number of changes before it was
acquired by its present owner, the Chicapo and MNorthwestern Railroad Company
(CANWY in 100N, The C2MW still runs freight along this line.




HAYTNG

Since the bottomlands that make up the SNA were too wet and marshy for
cultivation, haying was the single most important agricultural land-use that
occurred on Rlack Dog Preserve., Through interviews with Pat Connelly, a
past-landowner (1023), and the use of aerial photos, a general outline of
haying operations from 1930 to 1064 was formed. Tnformation gleaned from
Rurnsville '76, a Community History (Burnsville Bicentennial Heritage
Cormittee 107A), and Pat Connelly indicates that haying methods from that
time period were simply a continuation of farm practices since settlement
times. Farmers mowed around August using a team of horses and a horse-drawn
mower. Once cut, the hay was stacked and left standing in the fields until
winter. After the ground froze the farmers hauled the hay up out of the
valley with a horse-drawn sleipgh. Roads used for haying are illustrated on
Figure 2. The only changes in haying practices came in the mid-1950's when
tractors replaced horses and the hay was baled instead of stacked. Aside
from these changes, haying continued as usual until around 1062,

FTRF. HTSTORY

Fire history at Black Dop Preserve closely parallels its mowing history
because fire was utilized by all the landowners in the area to enhance their
hay production. Since the tract is bounded on the north by Rlack DNog Lake,
on the west by Tnterstate %W, and on the south by the railroad and bluff,
there was never any need to mow artificial firebreaks. Rurning was done
early in the spring before the ground thawed and occurred every 1 or ?
years. Fire burned off the stubble from the previous year, accelerated the
return of nutrients to the soil, and eliminated the encroachment of woody
species on the grassland. There have been at least 2 fires in the study
area since haying ceased in 19A2. The first was a grass wildfire which
occurred in March 1021 and burned 10N acres just east of Tnterstate %W.

The second was a l].S. Fish and Wildlife Service prescribed burn in May 1083,
This fire burned the land east of the creek including the northern 20 acres
of the SMNA,

DRATNAGE

Meadowland adjacent to the bluff line was often too wet and marshy to
mow. To alleviate this problem and increase their hay yield, some farmers
altered natural drainage in the study area by ditching (Fig. ?). This
occurred in the late 1920's and early 1030's, and most of the ditches were
hand dug by individual landowners. Drainage on the SNA tract itself was
enhanced only slightly by widening and cleaning out pre-existing drainage
channels. Owners of adjacent land, however, put in more extensive drainage
ditches. One farmer used ditches to enhance the pre-existing topography,
while another put in a Morth-South trending row system in an attempt to make
his land dry enough to cultivate.
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CULTTVATTON

As a rule, farmers in the study area used the bluff for cultivation,
and the wet bottomlands for hay, however, cultivation did occur in the
bottomlands under certain conditions (Fig. ?). For one season in 102A, one
farmer tried planting R-M acres of potatoes on a high piece of ground but
experienced little success. During the drought of the late 193N's and early
19U0's, when RBlack Dog Lake almost disappeared from lack of water, one
farmer was able to plant about 10N acres of corn (out on the floodplain) for
a number of years. Another farmer--one with an ambitious ditching
system-~-was able to cultivate row crops through the drought and even into
the 1950's.

DEVELOPMENT
TNTRODUCTTON

Rlack Nog Preserve is located within one of the fastest prowing
communities in the state. During the decade from 1962 to 1072, almost the
entire bluff changed from farmland to residential neighborhoods. Around
1978 development of light industry began in the bottomlands. Development of
the bottomlands was late in starting because of the significant capitol
investment required to excavate the peat soil, and replace it with fill
material. Discussion of development is split into two sections; the first
deals with land-use features found within SNA boundaries, the second deals
with adjacent land-use features. Development features are illustrated on
Figures 3 and 4,

SNA DEVELOPMENT FEATURES

The most strikine development features on Black Nog Preserve SNA are
associated with Morthern States Power's (NSP's) transmission lines. The
lines originate on the north side of Rlack Nog Lake at the Rlack Nog Power
Plant and run through the SMA parallel with the railroad tracks (Fig. ?).
Land within NSP's 22A foot wide easement has been repeatedly disturbed by
heavy machinery. The erection of the towers in 1051-52 and 106R-AQ required
trucks, cranes, and caterpillar tractors. Since 1962, when haying on the
SMA ceased, NSP's main management problem on the easement has been to
prevent the growth of trees to a size that would interfere with the power
lines. This control was originally accomplished by the farmer's annual
burning and mowing; but is now accomplished with occasional cutting and
herbicide application. NSP's maintenance history began in 197A when the
entire line was cut with a hydroaxe, a large hydraulic brush-cutter mounted
oh a heavy truck. Tn 1979 the northern half of the line within the study
area was hydroaxed again while the few trees in the southern half were hand
cut. Finally, in 1081, NSP foliage- sprayed to try and kill off the
fast-growing poplars. The herbicide used was 1/2 gallon of Tordon 101, 2/%
gallon of Garlon U, and 16 oz. of the surfactant Acutrol, in 100 gallons of
water. This was broadcast-sprayed over the entire length of easement with
an all-terrain tract vehicle. Tn between these dates, periodic maintenance
checks were made with either tract vehicles or snowmobiles. The vehicles
used in the various phases of MNSP's management plan have left furrows and
tracks all along the easement (Anderson and Lawrence 1083),







Figure 3: Development features — on SNA.






A second set of important land-use features on Rlack DNoeg Preserve is
associated with a sewage treatment plant that once occupied the site of the
present Burnsville Recycling Center. The treatment plant was built in 1042
to accommodate the fast-growing community. At that time an effluent ditch
was dug to channel the treated sludge through the peatland to a creek that
emptied into Rlack Dog Lake and eventually into the Minnesota River. Tn
1062 the city put in one sanitary sewer line from the treatment plant north
throush the preserve and then north-east on a line parallel with MSP's power
lines, and another, running parallel fto the railroad on the south side of
the tracks. To facilitate movement of heavy equipment. through the marshy
area while building the line, coarse gravel was mixed with the peat soils
used to bury the pipe. Trucks then traveled over the already buried line on
a dry, stable surface (City of Burnsville Fng. Dept. 1983).

The Metropolitan Sewer Board demolished the sewage treatment plant in
1974 but the effluent ditch was never filled. Water flows into it from the
surrounding peat and is channeled off into the creek. Cotftonwoods have
established themselves on the spoils produced in digeing the ditch.
Similarly, a line of quaking aspens also grow on the land that was disturbed
when the sewer line went in.

Tn 1970 the Astleford Construction Company built a sanitary sewer line
to service their new industrial development adjacent to Black Nog Preserve.
This sewer runs along the northwestern boundary of the SNMA and ties in with
the old Metro Sewer line (Fig. 3).

ADJACENT LAND USF

[.and use on the area surrounding Black Dog Preserve takes many
different forms, ranging from a wildlife refuge to a parking lot. Due to
the complexity of adjacent land use, this discussion is organized in a
counter-clockwise direction beginning north of the SMA and working around.
The discussion can be followed on Fipure U,

Land due north of the SNA is owned by Northern States Power Company but
leased to the U'.8, Fish and Wildlife Service, which manages it as a part of
the Minnesota Valley National Wildlife Refuge. Northwest of the SNA,
adjacent to TInterstate W, is an abandoned sanitary landfill which received
municipal wastes from 1966 through 1971. Adjacent to the SNA's western
boundary are two parcels of land owned by Astleford Construction Company;

1. Astleford Development, and 2. Astleford Propety. The Astleford
development will bhe filled and developed sometime in the near future. A
road and sanitary sewer to service these lots has already been constructed.
Mo development is presently planned on the Astleford property. West of
Astleford's Property is an area known as the Burnsville Tndustrial Park,
Third Addition. Three of the industrial park's five lots have heen
excavated and filled, and now house a car dealership, a van conversion
company, and a public storage facility. The remaining two lots are still
idle. The study area is bounded on the far west by Interstate WW. This
road was originally built around 192n0 as U.S. Trunk Highway 5N. Tt became
Trunk Hishway A5 around 1050, and finally, in 1060, it was rebuilt and
became Tnterstate %W, (also U.S. A5). Cliff Road bounds the study area on
the south; built in 1765 to service the growing community of Burnsville.
The city of Burnsville owns all the land between the railroad tracks and



Cliff Road, bounded by the Purnsville Industrial Park and the SNA, as well
as the Recycling Center land already discussed. At this time the northeast
portion of this strip has been developed into a Rurnsville city well, a
parking lot, and two soccer fields. The city well was the first to go in
and was huilt in 1971. Tn 1977 the city began using the area just south of
this well as a dumping site of city produced fill, such as bricks, trash,
wire, metal, boards, and pieces of concrete and stones. 1In 1920 this fill
area was graded, paved and turned into a bus commuter 'Park-and-Ride' lot
for the Minneapolis Transportation Company (MTC). Fill materials that
accumulated after 1980 were dumped just east of the MTC lot until 1981 when
the area was graded, buried with black soil, and seeded with grass,
resulting in a soccer field. This process was repeated between 1921 and
1922 to produce a second soccer field adjacent to the first. Filling ceased
in 1922 when the city of Burnsville was alerted to the significance of the
land being filled. Finally, the land east of the SNA is owned by the
Minneapolis Gas Company (Minnegasco).



Figure 4:" Development features — on adjacent land.







PHYSTCAL, RESOURCES

TNTRONUCTTON

The physical resources of the study area have been broken down into
separate sections on geology, soils, climate, and water resources. Geology,
generally referring to the study of the earth, has been further subdivided
into separate parts on stratigraphy and geomorphology. The former discusses
the various geologic units underlying the tract, while the latter explains
the evolution of the surface landforms on the tract. The second major topic
discussed is soils. Simply defined, soil is the weathered surface on the
earth and essentially represents a transition from the geological to the
biological realms of any area. Climate, the third major topic, relates to
the long-term atmospheric characteristics of an area, principally
temperature and precipitation. Finally, the water resources section
discusses soil moisture, groundwater, surface water features, and flooding.

Tn the discussion of these physical resources, particularly of geology,
attention is given to historical as well as to purely descriptive aspects.
An historical view not only aids understanding of the area, but also helps
to identify unique physical features.,

GFOLNGY
STRATTGRAPHY

On the floodplain, the top unit of bhedrock beneath Black Nog Preserve
is covered by approximately 11 feet of 'overburden'. The topmost layer is
organic soil, predominantly muck and peat. Reneath the soil is a layer of
alluvium and colluvium. Tt is unknown whether the alluvium-colluvium layer
rests directly on bedrock or on a layer of glacial material. Tf there is
glacial material present here, it is either part of the St. Croix Moraine,
or a mixture of Superior and Des Moines Lobe drifts. The St. Croix Moraine
is composed of reddish-brown, sandy material with a high concentration of
lithic frapments. If the drift resulted from a mixture of bhoth lobes its
composition would be gray, calcareous shale and limestone, interbedded with
red drift. The floodplain escarpment in the southeast portion of the area
is Superior Lobe Drift. The top layer of bhedrock on the site is the Prairie
du Chien, a buff-colored, thin to thick bedded, medium-grained, quartzose
sandstone and finely crystalline dolomite. This, in turn, overlies the
Jordan Sandstone, a white or yellow, massively hedded, medium- to
coarse-grained orthoquartzite. These strata together act as a hydrologic
system and comprise the principal aquifer of the Twin Cities Rasin. There
are approximately 4,500 more feet of sedimentary rocks between the Jordan
Qandstone and Precambrian basement. Figure 5 is a stratagraphic column for
the Black Dog Preserve.
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GEOMORPHOLNGY *

The rerion around Black Nog SMNA can be conveniently divided into two
major landform units:

1. A bluff, capped by young glacial drift of approximately
late-Wisconsin age.

2. A floodplain, covered with a thin veneer of alluvium and
colluvium,

The bluff is composed of barely eroded terminal moraine and exhibits typical
knob-and-kettle topography. The sides are steep with numerous gullies and
ravines. The slopes gradually flatten out into a broad, nearly level
floodplain. Poth of the present landforms are the result of glacial action
within the area about 14,000 years ago, but the bluff is a constructional
landform while the floodplain is erosional.

Glaciation in southeastern Minnesota occurred in two phases. First,
the Superior lobe advanced from the northeast, bringing with it drift from
the Canadian Shield and Superior Basin. While this drift is generally a
non-calcareous, reddish-brown sand and shale with crystalline pebbies, in
the Twin Cities area it is calcareous due to incorporated local limestone
bedrock. At its southernmost advancement, the Superior Lobe deposited the
St. Croix Moraine, which covered this area. Before all the ice within the
St. Croix Moraine had melted, the second stage of glaciation began. The Des
Moines Lobe advanced toward the southeast from the northwest, bringing with
it drift from Manitoba and North Dakota. It followed the bedrock depression
along the Red River Valley and then the Minnesota Valley. When the ice
sheet reached the big bend in the Minnesota River Valley at Mankato, the
Grantsburg Sublobe separated from the main sheet and advanced to the
northwest into Minneapolis, overrunning part of the St. Croix Moraine.

Nrift deposited by the Grantsburg Sublobe is typically gray calcareous shale
and limestone. Where its lower point rests on the red drift of the St.
Croix Morazine it consists of interlaminated red sandy and gray silty till.
This combined glacial construction is what formed all the highlands within
the Black Dog area (Fig. A).

After the Des Moines Lobe withdrew from the area, during its final
retreat to the north, it deposited the Big Stone Moraine across the
Minnesota and Red River Valleys, essentially damming its southward drainase.
The meltwater that accumulated behind this dam formed Glacial Lake Apassiz.
As the ice withdrew further to the north, the lake enlarged, repeatedly
breaching its southern impoundment and creating the Glacial River Warren.
This huge river cut a broad channel, greater than a mile across, down

¥ Sims, P.K. and G.B. Morey, ed. 1072, Geology of Minnesota: A
Centennial Volume. Minnesota Geological Survey. St. Paul, Minn., A3¥®pp.
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APPROX,

I'HICKNESS GROLGGTC
SYSTEM{(in feet) COLUMN ROCK UNIT GENERAL DESCRIPTION
COLLUVIUM Unsorted slope sediment composed
largely of rock rubble in a matrix
of finer grained material.
=2l
- ALLUVIUM Sand, gravel, silt & clay deposited
Z n in channals and floodplains,
%]
»: UNDIFFERENTIATED | Gray calcareous drift of shale and
= GLACIAL DEPOSITS limestone clasts interbedded with
- reddish-brown sandy, stoney till of
.Qg. o predominantly igneous and metamorphic
072 022 51030 ¢ clasts.
= e & | SHAKOPEE Buff dolostone, thin to thick bedded,
o 50 = R 81 FORMATION silt- and sand-rich, med.-gr.; some
O ol interbedded quartzose s.s. and shale;
— = -
> oo chert and stromatolites common,
= =g ONEOTA Buff dolostone, thin to thick bedded
o 100 g = DO OVIfE finely crystalline dolomite with silt
© ) Low sized dolomite ratrix,
JORDAN SANDSTON White or gellow orthoquartzite s.s.,
90 massively bedded, med.- to coarse-gr.,
well sorted, poorly cemented.
5T« LANRENCE Gray to tan dolostone, silty or sandy,
50 FORMATION argillaceous; glauconitic in upper
part.
FRANCONTIA Greenish-gray s.s., thin bedded, fine-
155 FORMATION to coarse-gr., feldspathic to
dolomitic, commonly glauconitic.
=
3 JIRONTON FORMATION White or light gray s.s., poorly to
& 30 moderately well sorted, med,-gr.
= silty quartz arenite.,
%)
35 GALESVILLE White to light gray s.s., well sorted,
FORMATION fine- to med.-gr., quartzose.
EAU CLAIRE Red s5.8., fine- to med.-gr., silty,
85 FORMATION glauconitic, interbedded with grayish-
green to red fissile shale.
oo MT. SIMON White, light gray or yellow-gray s.s.,
| SANDSTONE med.- to coarse-gr,, friable quartzose;
160 shale stringers in upper part; pebble
conglomerate or very coarse s.s. at base.
= S d KEWEENAWAN Dark reddish-brown very silty s.s.,
= to 4,000 RED BEDS poorly sorted, fine- to med.-gr.,
& arkosic to lithic.
=
3 BASEMENT Middle Keweenawan Volcanic Rocks:
e mostly mafic lava flows with thin
o interflow sediments.

Sources Adapted from Hogberg, 1972

Figure 5: Geologic column..
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Figure 6: Quaternary geology of the Black Dog Region.






through the accumulated glacial sediments and into the bedrock below.
Several terrace levels observable aloneg the Minnesota River Valley are
related to this gradual downcutting. The deepest portion of the valley cut
into the Jordan Sandstone, though in our area it only reaches into the
Prairie du Chien. About 9,200 years ago, as Glacial Lake Agassiz itself
retreated in the wake of the ice sheet, its southern outlet was abandoned.
This drastic reduction in water volume left only the stream that is the
Minnesota River to meander through a greatly oversized valley.

Sedimentation and erosion have both been at work since glacial times,
altering the landforms. The Minnesota River, whenever it tops its shallow
banks and floods the valley, deposits sand, gravel, silt, and clay over the
plain. Frosion is wearing away the moraine and depositing an unsorted slope
sediment at the base of the bluff. Roth of these natural processes is
presently being enhanced by development in the area. Fncroachments into the
floodplain such as fills and buildings reduce the capacity of the floodplain
to carry flood water. This decrease in capacity will increase the height
and frequency of floods. Development in the uplands has increased both the
volume and the velocity of surface runoff, which in turn has sped up
erosion, both on the slopes and in the floodplain.

SOTLS#*

The soils of Rlack Nog SNA are not hiphly developed. This can be
attributed to both the relatively recent surface deposits on the site, no
more than 12,000 years old, and the cold climate, which has inhibited many
soil-forming properties. The soils present on the site, like the landforms,
can be broken down into two categories: those found on the bluff and those
found on the floodplain. The bluff soils formed on glacial till, while the
floodplain soils formed on alluvium and colluvium. The soils can be easily
differentiated by texture, degree of horizon development, and percent of
organic matter.

Floodplain soils are organic, primarily mucks and mucky peats. They
are often black throughout a AD-inch profile, or they grade from black at
the surface to gray or dark mottled in the subsoil. Organic content
averages preater than 25% and may exceed 75%. In contrast, the bluff soils
are loams and loamy sands. They tend to have more pronounced horizons and
grade from very dark brown and gray-brown at the surface to very dark gray
in the subsoil. Organic content in in these soils ranges from less than 17
to A% and averages only 2-U4%. This trend of muck and peat soils in the
floodplain, and loams and sands on the bluff occurs in an unbroken band all
alonp, the south side of the Minnesota River, from DNean Lake to Fort Snelling
(Fig. 7).

¥ 1,8, Department of Agriculture, 1983, Soil Survey of Dakota County
Minnesota, 1J.S. NDept. of Agricult., Soil Cons. Serv., lUnpubl., Doc.
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General Soil Units

P Peat R Rock

A Alluvial W WellDrained
M Marsh P Poorly Drained
L Loamy L Light Colored
S Sandy D Dark Colored

ex.: RLPD Loamy over rock, poorly
drained, dark colored

Geomorphic Areas

29 Mississippi Valley Outwash
32 Minnesota Valley Outwash

35 Emmons-—Faribault Moraine
45 Twin Cities Formation
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Figure 7: General soils map.







Source: Adapted from U.S. Department of Agriculture, 1983 & 1279

Figure 8: Detailed soils map.







Major soil series occurring in the SMA are described below and
correspond to the more detailed soil map of the study area (Fig. R).

BB Fstherville sandy loam, 2-h% slopes: Moderately dark-colored
excessively drained loam about 20 inches thick overlaying gravelly
loamy sand and sand about U0 inches thick. (Typic Hapludolls).
Cently sloping soil found on outwash plains and stream terraces.

QlC  Terril loam, U4-h% slopes: Moderately dark-colored, moderately well
drained loams about AN inches thick. (Cumulic Hapludolls). Gently
slopinpg soil found on plane or concave upland foot slopes.

106B  Lester loam, 2-A% slopes: Moderately dark-colored, well drained
loam and clay loam about A0 inches thick. (Mollic Hapludalfs).
fently sloping soil found on ridge crests and side slopes on end
moraines.

317  0Oshawa silty clay loam: Dark-colored, very poorly drained silty
clay loam about N0 inches thick over mottled silty clay loam
about 2N inches thick. (Cumulic Haplaquolls). Level soil found
on flood plains of major rivers.

2827 Rlooming silt loam, 1-A% slopes: Moderately dark-colored, well
drained silty clay loam grading down to sandy clay loam for Un
inches, over calcareous sandy loam about 12 inches thick.

(Mollic Hapludalf). Gently sloping soil found on summits and side
slopes of end moraines.

NN2  Faxon silty clay loam: Dark-colored, poorly to very poorly drained
silty clay loams about 10 inches thick underlain by limestone
bedrock. (Typic Haploquall). MNearly level soil found on bedrock
terraces along the floodplain.

UsNC  Mahtomedi loamy sand, 8-157 slopes: Moderately dark-colored,
excessively drained loamy sand about 5 inches thick overlaying
gravelly coarse sand and coarse sand about 20 inches thick.
(Typic Udipsamments). Rolling to hilly soil found on end
moraines and pitted outwash plains.

UsUE  Mahtomedi loamy sand, 15-25% slopes: Dark-colored, excessively
drained loamy sand and coarse sand about 50 inches thick covering
sandy and gravelly coarse sand about 30 inches thick. (Typic
Udipsamments) . Hilly to steep soils found on side slopes and
narrow crests of ridges and hills and on end moraines.

162 Minneiska loam, occasionally flooded: Moderately dark-colored,
moderately well drained loam about 8 inches thick on loam and
loamy fine sand about 50 inches thick. (Mollic Udifluvents).
Nearly level soil found on floodplains of major rivers.

530 Palms muck: Dark-colored, very poorly drained muck about &N inches
thick underlain by clay loam about 15 inches thick. (Terric
Medisaperists). Nearly level soil found on the Minnesota River
floodplain.

18





























































































































































































