


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 unique features are ?rotected 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 kno'l",~ling

the area will not be influenced by other
management activities.

Genetic Storehouse - Dotentiallv valuable plants
and animals are-retained thereby offering
potential for ne'.V 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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PRF.FI\CE

This report documents the information collected during a 1o,R~ inventory
of the Rlack f'og Preserve Scienti fic and Natural Area. The inventory WnS

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 havp altered the resources of the natural
arAn. The report will he 8 valunble aid for indivirluClls responsible for
futun:> manClr,ement decisions and for scipntists, educ8tors, ana others
interested in the area.

The Engineering Dep8rtment of the Ci ty of n,urnsville was especially
helpful in the prepClrCltion of this document. Their research 8ssistance
grently improved the quality of the report.
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nF.~CRTPTION nF THE STIJDY ARF.A

Bl. Flck nag Preserve Scienti fic cmd Natural .Area (SNA) i.s 8 1<0-acre uni t,
within the ~innesota River Valley in northwestern Dakota County,
approximately 11 miles south of tJlinneapolis, ~~innp.sot8. The fen is situated
on the boundary between the ~{)uthern Oak R8rrens and the Mississippi Piver
Sand Pl ains 1andscape rerJ;ions (Fig. 1). The ~uthprn Oak Rarrens is a
transition between the prairie to thp west and the deciduous forest to the
north cmd P.C1st. The Mississippi River ~,and Plains is pn~dominantly oak
barrens and openings with conifer bogs and wet prairies that are sometimes
found occupying depressions in the landscape. (Kratz cmd Jensen 1(77).

81ack Dog Preserve contains two unique plant communities: C1 calcareous
fen complex, and C1 mesi.c prairie. A calcareous fen is a grass-sedge
dominated peatland which is fed by r;roundw8ter rich in calcium and m8P:neS1.Um
bicarbonates. Calcareous fens are a climax ve~etation type, which, due to
their unusuC31 hydrology, reme-dn stable for thousands of years and often
harbor relict plant species.

The flora of the SN.I\ includes eir,ht r8re plant species. Va18rirlO
(Valeriana edulis), Nut Rush (Scleria verticillata), Peak Rush (Rhynchospora
capellacea), 8nd a species of sedge, (Carex steriJis) are all classified as
threatened. * Plc:mts classi fied as specrarconcern are. Small th,fhi te Lady's
~,1 ipper (Cypripedium candi.dium), sticky False AsphodeJ (Tofielrlia
r;lutinos8), Twig Rush (Cladium mariscoides), and t·1arsh Arrow Grass
(Triglochin palustris). Bells vireo (Vireo belli), is the only r~re anim~l
documented on the fen. ----- -----

~)ettlement of the Tllack rOfS area brought ~bout threp. m~in types of 1r:mrl
use: oak openings were cut for lumber and fuel, uplands were cultivated, and
bottomlanrls were mowerl for h~y. Tn more recent years almost all of the
uplands have been developed into residentir:ll areas ;:md the bottomlanrl is
heing fillerl and developed for light industry.

* Classification of a plant or animal as endanp;ered, threatened or
speci~l concern follows thp desi p;nations out1inerl in the Minnesota
stntute ~pction q7.4~P.
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Figure I: Black Dog Preserve in relation to Minnesota's landscape regions.





TNTRnDUCTTON

Thp rlesignati.on of Black Dog Preserve Scientific anrl Natural Area in
19R11 was preceeded by 11() years of european settlement. Mans Janel-use
Rctivities during that time visibly altered features of the tract. Aspects
of the area's land-use history were reconstructerl by investigRting these
fenturps in the fielel and from aeri8l photos. This research Has
supplementpd with city r:md stC1te records ('Inri intprviews with past
lanrlm,mers. Original land-use \"as agricul tural, beginning at the time of
settlement in the mid 1R~n's and continuing through the early 1000's. Sinc~

19f1?, development has rep]acerl aericulture. Discussion in the text is
therefore divided between these two time frames and lano-use types. Various
aspects of the lClnd-use history are illustrated in Fir;ures 2, ~, cmd 4.

AGRICULTURE 1AC)~-1qf)?

TNTRonUCTTON

IIp until the year 18S1, with the coming of the first settlers, the are<=!
around Rlack Dog Lake was inhC3bi teo by 8bout ?c::;n Dakota Incl ians cmd their
chief, rUClck Dor;. 8ecause the Dakotas were hunter-gatherers, PI ack Dog and
his peopl.e left no discernable mark on the land. Ownership of the study
area begem in October 1Rc::;S when Car los Hi 1cox took out a pC3tent on ;:) number
of parcels, including the fen (Appendix I); thus began the erC3 of
agri.culture. Farmers at the time required land suitable for three different
types of use: woorllancl for lumber and fuel, flat open areas for cultivation,
Clnd bottomland to provide hay for animals. Alack Dog Preserve is 10c8ted
within this bottom or meadow land. The following discussion focuses on
agricultural activities in the area and the railroad.

THE RAILROAD

One of the oldest and most conspicuous land-use features on Black Dog;
Preserve is a railroad right-of-way. The rail was laid in 1PAS by the
MinnesotCl Valley Rcdlroad Company as part of its line between \Test st. Paul
and ~,hClkopee. In addition to the rail bed itself, the railr08d produced 8

numher of other modifications along its easement. These modifications
included trestles to facilitate drainage and farm crossings to provide
access to the hay meadO\II/s north of the tracks (Fig. ?). l!\fhile the railroad
maintained these farm crossings into the early 1o~n's, they are now barely
rliscernable beneath the vegetation. The railroad also fenced both sirles of
its right-of-way with five-strand barbed wire and woooen 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
m~int8ined in ~ood repair.

Ownership of the line went through a number of changes before it was
acqui.red by its present owner, the Chicago ann NorthHestern Railroad Comp;my
(Cfi~I1.A.r) in 1Q()lL The C!',?l1r! still runs freight along this line.
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HAYTNG

Since the bottomlands that make up the SN,~ were too wet and mr1rshy for
cuJtivCltion, hrlying was the single most important agricultural land-use that
occurreci on RInck Dog Preserve Through intervie"ls with Pat Cannel 1y, a
past-landm"ner (lC) W:S), and the use of aerial photos, a generAl outline of
hayj.ng operations from 1()~() to 1Q61.1 t,.,ras formed. Tnformation r,leaned from
Burnsville '7(), a Community History (Rurnsville Bicentennial Heritage
Committee 1°7h) , and Pat Connelly ind icates that haying methods from that
time period were simply a continuation of farm practices since settlement
times. Farmers mm,.,red around August using a team of horses and Cl horse-drawn
mOHer. 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 \-.lith a horse-drawn sleir;h. Roads used for haying are illustrated on
Fir;ure ? The onl y changes in hayinc; practices came in the mid-1 ql=)n' s when
tr8ctors repJaced horses Clnd the hay was haled instead of stacked. Aside
from these changps, haying continued as usual until around lq()?

FTRl\ HISTORY

Fire history at Black Dar; Preserve closely parallels its mo~"ing 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 Alack nog LClke,
on the west by Interstate lSh', and on the south by the ra i 1road and bI uff ,
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 soi1, and eliminated the encroachment of woody
species on the grassland. There have been at least 2 fires in the stuely
area since haying ceased in 1062. The first was a grass wildfire h7hich
occurreel in ~arch 10R1 and burneel 10n acres just east of Tnterstate ~l=)W.

The second was a U.S. Fish and Wildlife Service prescribeel burn in t~ay loW~.

This fire burneci the lanel Prlst of the cr~ek inclurlinp; the northern 8n Cleres
of the SH~.

DRATNAGE

~J1eadm'Jland acijacent to the bluff line was often too wet and m8rshy to
mow. To alleviate this problem anel increase their hay yield, some farmers
altered natural rlrainage in the study area hy ditching (Fip;. ?). This
occurred in the late 1Q20' s cmd early 1OjO' s, and most of the ditches Here
hano dur:: by individual lando\.-mers. Draina~e on the SNA tract itself W8S

enhanced only slightly by widening and cleaning out pre-existing cirainrlge
channel s. O\Amers of adj 8cent land, however, put in more extensive drainage
elitches. One farmer used ditches to enhance the pre-existing topography,
while another put in a North-South trend ing ro\,.,r system in an attempt to mc:lke
his land dry enough to cultivate.
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Cl JLTIVATT Ot.!

As a rule, farmers in the study Area used the bluff for cultivation,
;:1nd the wet bottomlands fqr hay, however, cultivation did occur in the
bottomlands under certClin conditions (Fig. 2). For one season in 1Q?f), one
farmer tried planting ~_14 Acres of potatoes on a high piece of ground but
Axppripncerl little success. Durinp; the drought of the late 1Q'V)'s and early
1q110' s, when 81 ack Dog Lake almost d1sappeared from lack of water, one
farmer was able to plant about 100 acres of corn (out on the floodplain) for
a number of years. Another farmer--one Vlith an ambitious ditching
system--was able to cultivate row crops through the drought anrl even into
the 19S0's.

DE" ELO P~1 ENT

TNTRClOUCTTIJN

nlack Dog Presprve is located within one of the fastest r;rowing
communities in the state. During the decade from 1qf)? to 107 2, almost the
entire bl uff changed from farmland to residential neighborhoocts. Around
197 q 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 18nd-use features found within SNA boundaries, the second deals
\-Ti th ad j 8cent land-use features. Development features are illustrated on
Figures ~ anrl 4.

SN~. DF,VF.LOPMENT FF.ATIJRF.~,

The most strikinp; development features on Black Dog Preserve SNA are
associated with Northern states Power's (NSP's) transmission Jines. The
Jines originate on the north side of Rlack Dog Lake at the Black Dog Power
Plant and run through the SMA parallel with the railroad tracks (Fig. ~).

Lanrl \-lithin N~P's ??/l foot wide easement has been repeatedly disturber! by
heavy machinery. The erection of the towers in 1QS1-S? anrl 1QAP_h0 requirer!
trucks, cranes, and caterpillar tractors. Since 1QA?, when haying on the
SMA ceased, NSP's main management problem on the easement has been to
pr0vent the groh7th of trees to a size thAt would interfere with the pOhler
lines. This contro] was originally accomplished by the farmer's annu81
burnin~ and mowinR; hut is now accomplished with occasionaJ cutting and
herbicirle application. NSP's maintenance history began in 1q7~ when the
entire line was cut with 8 hydroaxe, a large hyr!raulic brush-cutter mounted
on a heavy truck. Tn 1q7q the northern half of the line within the study
area Has hydr08xed again while the few trees in the southern half were hand
cut. Finally, in 1QR1, NSP foliage- sprayed to try and kill off the
f8st-p:rowinp; poplars. The herbicide used \>las 1/? gallon of Tordon 101, ~/P,

gallon of Garlon 4, and 1A 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. In between these dates, periodic maintenance
checks Here made with either trAct vehicles or snowmobiles. The vehicles
used in the various phases of NSP's management plan have left furroHs and
tracks all along the easement (Anderson and Lat"rence 1Q8~).
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Figure 3: Development features - on SNA.





A second set of important lano-use features on Black f)o~ Preserve is
associated with a sewage treatment plant that once occupied the site of the
present Burnsville Recycling renter. The treatment plant was built in 10r;?
to accommoctate the fast-growing community. At that time an effluent oitch
was dug to channel the treated sludge through the peatland to a creek that
empt i.eo into Rlack Dog Lake rmd eventual1 y into the Minnesota Hi ver. Tn
1Qo< the city put in one sanitary sewer line from the treatment plant north
throlJ~h the preserve ana then north-east on a line parallel with ~T~,p'S pO\tJer
lines, and another, running parallel to the railroad on the south sioe of
the trrlcks. To facil i tate movement of heavy equipment through the marsry
area while building the line, coarse gravel was mixed with the neat soils
used to bury the pipe. Trucks then traveled over the already burieo line on
a dry, stable sur face (City of Burnsville Eng. Dept. 1C)P,-~).

The tvletropolitan Sewer Peard demolished the seHage treatment plant in
1Q7!l but the effluent ditch Has never filled. Water flows into it from the
surround inp; peat and is channeled off into the creek. rottom·loods h(=lve
established themselves on the spoils proouced in digging the ditch.
Similarly, a line of quaking aspens also grow on the land that W2S disturbed
when the sewer line went in.

Tn 1C)7 0 the J\st leford Construction Compan y bui1t a san i tary sewer line
to service their new industrial development adjacent to Black nor, Preserve.
This sewer runs a]on~ the northwestern boundary of the SMA and ties in with
the old Metro Sewer line (Fig. ~).

ADJArFNT LAND USF

Land use on the Clrea surrounding Rlack nog Preserve takes many
different forms, r8nr;ing from a wildlife refuge to a p8rking lot. Due to
the complexity of adjacent land use, this discussion is organized in a
counter-clockwise direction beginning north of the SNA and working around.
The discussion can be followeo on Figure 11.

Lrlnd due north of the SNA is owned by Northern States PO\.-ler romp<=my but
le8sed to the lI.S. Fish and T,-Jildlife Service, which mrmnges it as a part of
the ~Unnesota Valley National v.1ildl i fe Refuge. Northwest of the SNA,
adj acent to Tnterstate ~S1,~.r, is an abandoned san i tary landfill which recei VAn

municipal wastes from 1q~A throu~h 1q71. Adjacent to the SMA's western
bound8ry C1re two pClrcels of land oHneo by I\stleford Construction Company;
1. !\stleford Development, and ? I\stleford Propety. The Astleford
d~velopnent will be filled and developed sometime in the near future. A
road and sanitary sewer to service these lots has already been constructed.
No develoP'Tlent is presently planned on the !\stJ eford property. I,~!est of
Astleford's Property is an area known as the Rurnsville Tndustri81 Park,
Third Addition. Three of the inciustrial pnrk's five lots have heen
excavated anci filleci, and nOH house a car dealership, a van conversion
company, and a public storage facility. The remaininR two lots are still
iole. The study area is bounded on the far west by Interstate ~SW. This
road \-18S originally built around 19?0 as U.S. Trunk HighHay SO. It became
Trunk Hip;hHay ISS around 10 SO, and finalJy, in 1000, it was rebuilt and
became Interstate ~t;,~r, (Blso U.S. t;5). r.liff Road bounds the study area on
the south; built in 10f.r.:; to service the growing community of Burnsville.
The city of Burnsville owns all the land between the rr:lilroad tracks and

8



CJiff Road, bounrled by the Burnsville Industrial Park and the SNJ\, as Hell
as thp Rpcyclin~ Center land already discussed. At this time the northeast
portion of this strip has been dpveloped into a Burnsville city Hell, a
parkinp; lot, and tHO soccer fields. The city Hell W3S the first to go in
and Has huilt in 1971. Tn 1077 the city be~an 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. In 1QPO this fill
area was grClded, p8ved and turned into a bus commuter 'Park-i=1nd-Rirle' lot
for the f-.1inneapolis Transportation Company (\\!fTC). Fill mrlterials that
accll!11u18ted after 1980 Here dumped just east of the MTC lot until 1oR 1 when
the area was graded, buried with black soil, and seeded with grrlss,
resultin~ in a soccer field. This process was repeated between 1Q81 and
1qQ< to produce a second soccer field adjacent to the first. Filling cerlsed
in 1q0l Hhen 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).

9



Figure 4:· Development features - on adjacent land.





PHYS1CI\L RESntmCrs

INTRODUCTION

The physical resources of the study area have been broken down into
separate sections on geology, soils, climate, Fmd water resources. Geolo~y,

generRlly referring to the study of the earth, has been further subdivided
into separate parts on stratigraphy and geomorphology. The former discusses
thp. vrJrious r:p.ologic uni ts underlying the tract, Idhile the 18tter explains
the evolution of the surface landforms on the tract. The second mnjor topic
discussed is soils. Simply defined, soil is the weathered surface on the
earth and essentially represents a transition from the geological to the
biolo~ical 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 f;eology,
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.

GF.OLnGY
STRATTGRAPHY

On the floodplain, the top unit of hedrock beneath 81ack Dog Preserve
is covered by approximately 11 feet of 'overhurden'. The topmost layer is
organ ic soil, predominantly muck and peat. Reneath the soil is a layer of
alluvium and colluvium. It is unknown Vlhether the alluvium-colluvium lAyer
rests directly on bedrock or on a layer of glacial material. lf there is
glacial material present here, it is either part of the st. Croix Moraine,
or a mixture of Superior and Des t~oj.nes Lobe drifts. The st. Croix Moraine
is composed of reddish-brrnm, sandy material with a high concentration of
lithic fragments. If the drift resulted from a mixture of both lobes its
composition would be gray, calcareous shale and limestone, interbedded with
red dri ft. The flood plain escarpment in the southeast portion of the are8
is Superior Lohe Drift. The top l8yer of hedrock on the site is the Prairie
du Chien, a buff-colored, thin to thick bedded, meditE-grained, quartzose
sandstone and finely crystalline rlolomite. This, in turn, overlies the
Jordan Sandstone, a ,,,,,hi te or yelloVJ, massi vely berlded, med ium- to
coarse-~rainpd orthoqu~rtzite. These strata to~ether act as a hyrlrologic
system and comprise the principal aquifer of the Twin Cities ~asin. There
Rre 8pprox irnately 1l, S0() more feet of sed imentary rocks between the l-Tordcm
Sr:mdstone r:md Precamhricln basement. Fir,ure c::; is a stratagraphic column for
the Black Dog Preserve.
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GFOMnpPHOL/JGY*

The rer;ion around Black nog SNA can be conveniently dividerl into tuo
major landform units:

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

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

The bluff is composed of barely eroded terminal moraine and exhibits typical
knob-8nd-ket tIe topography The sides are steep vJi th numerous gull ies and
ravines. The slopes gradually flatten out into a broad, nearly level
floodplain. PDth 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 Hhile the fJ oodplain 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. 'ftThile this drift is generClIJ y Cl
non-calcareous, reddish-brown sand and shale with crystalline pebbles, in
the Twin ~ities area it is calcareous due to incorporated local limestone
hedrock. J\t its southernmost advancement, the Superior Lobe deposited the
st. Croix ~~oraine, which covered this area. Before all the ice within the
~,t. Croix ~1oraine had mel ted, the second stage of glaciation began. The Des
Moines Lobe advanced toward the southeast from the northwest, bringing with
it dri ft from ~~cmi toba and North Dakota. It followed the bedrock depression
along the Red Ri ver Valley and then the Minnesota Valley. "'Then 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 ~1inneapolis, overrunning part of the st Croix Moraine.
Drift deposited by the Grantsburg Sublobe is typically gray calcareous shale
ami 1imestone. Where its lower point rests on the red dri ft of the st.
Croix ~or2ine it consists of interlaminated red sandy and gray silty till.
This combined glacial construction is what formed all the highlands within
the Black Dog areR (Fig. h).

After the Des Moines Lobe h'ithdrew from the area, during its fin(il
retreat to the north, it rleposited the Rig Stone Moraine across the
~~innesota and Red River V(illeys, essentia11 y damming its southward drainar;e.
The meltwater that accumu18ted behind this dam formed Glacial Lake J\p;assiz.
As the ice Hithdreh' further to the north, the lake enlarged, repeatedly
breaching its southern impoundment and creating the Glacial River Harren.
This huge ri ver cut 2 broarl channel, greater than a mile across, rlovm

* Sims, P.K. 2nd G 8. Morey, e~. 1G7? Geology of Minnesot8. A
Centennial Vol ume. t·1innesota Gp.olop;ical Survey. st. Paul, Minn., nl?pp.
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i\PPHOX.
rHICKNESS

SYSTEM (in feet)
Gl~()LOGTC

COLUMN l~OCK UNIT GENERAL DESCin prION

Dark reddish-brown very silty s.s.,
poorly sorted, fine- to med.-gr.,
arkosic to lithic.

Middle Keweenaw~n Volcanic Rocks:
mostly mafic lava flows with thin
interflowsediments.

Red s.s., fine- to med.-gr., silty,
glauconi tic, 'interbedded wi th grayish­
green to red fissile shale.

Whi te, light gray or yellow-gray s. s. ,
med.- to coarse-gr., friable quartzose;
shale stringers in upper part; pebble
conglomerate or very coarse s.s. at b~se.

White or yellow orthoquartzite s.s.,
massively bedded, med.- to coarse-gr.,
well sorted, poorly cemented.

Unsorted slope sediment composed
largely of rock rubble in a matrix
of finer grained material.

Sand, gravel, silt & clay deposited
in channals and floodplains.

Buff dolostone, thin to thick bedded,
silt- and sand-rich, mad.-gr.; some
interbedded quartzose s.s. and shale;
chert and stromatolites common.
Buff dolostone, thin to thick bedded
finely crystallino dolomite with silt
sized dolomite uotrix.

Gray to tan dolostone, silty or Gondy,
argillaceous; glouconitic in upper
part.

White to light grny s.s., well sorted,
fine- to med.-gr., quartzose.

Greenish-gray s.s., thin bedded, fine­
to coarse-gr., feldspathic to
dolomitic, commonly glauconitic.

~~ite or light gray s.s., poorly to
moderately well sorted, med.-gr.
silty quartz arenite.

ALLUVIUM

SHAKOPEE
FORMATION

BASE1\1ENT

COLLUVIUM

EAU CLAIRE
FORMATION

MT. SIfvl0N
SANDSTONE

UNDIFFERENTIATED
GLtCIAL DEPOSITS

KEWEENAWAN
RED BEDS

FRl,NCONIl\
!,'ORMArrION

IRONTON FORMATION

GALESVILLE
FORMATION

Gray calcareous drift of shale and
limestone clasts interbedded with
reddish-brown sandy, stoney till of
predominantly igneous and metamorphic
clasts.
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Figure 5: Geologic column.."
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Figure 6: Qua ternary geology of the Black Dog Region.





through the accumulated glacial sediments and into the bedrock below.
Several terrace levels observable alon~ the ~innesota River Valley are
related to this grCloual dm.mcut ting. The deepest portion of the valley cut
into the Jordan Sandstone, though in our area it only reaches into the
Prairie du Chien. About q,?OO 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 throu~h a greatly oversized valley.

Sedimentation and erosion hrlVe both been at work since glacial times,
al ter ing the land forms. The rV1innesota River, whenever it tops its shallow
banks and floods the valley, rleposits sand, r-;ravel, silt, and clay over the
plain. Erosion is wearing away the moraine and depositing an unsorted slope
sediment at the base of the bluff. Roth of these natural processes is
presently bein~ enhanced by development in the area. Fncroachments into the
floodplain such as filJ.s and buildin~s reduce the capacity of the floodplain
to carry flooo v-18ter. This decrease in cap8city will incre8se the height
8nd frequency of floods. Development in the uplands h8s increased both the
vol urne and the velocity of surface runoff, Hhich in turn has sped up
erosion, both on the slopes and in the floodplain.

SOILS*

The soil s of Rl ack Dop; SNJ\ are not highly developed. This cem he
8ttributed to both the relatively recent surf8ce deposits on the site, no
more than l?,OOO 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 ~O-inch profile, or they grade from black at
the surface to gray or dark mottled in the subsoil. Organic content
avera~es ~reater than ?S~ and may exceed 7S~. In contrast, the bluff soils
8r~ loams (·md loamy sand s. They tend to have more pronounced hori zons one!
grade from very dark brown and Rray-brown at the surface to very dark gray
in the subsoil. Org8nic content in in these soils ranp,es from less than 1~

to F;~ and averages only ?-W1.. This trend of muck and peat soils in the
floodplain, and loams and sands on the bluff occurs in an unbroken bano all
alonp', the south side of the Minnesota River, from Dean Lake to Fort SneJ linp;
(Fig. 7).

* tl. S. Department of Agriculture, 1qB ~. Soil Survey of DClkota County
fv1innesota, U.S. Dept. of Agricult., Soil Cons. Serv., Unpubl. Doc.
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Source: Adapted from. U.S. Department of Agriculture, 1983 & 1979

Figure 8: Detailed soils map.





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

1-11 B Fstherville sandy loam, ?-oo/.. slopes: Moderately dark-colored
excessively drained loam about ?O inches thick overlaying gravelly
loamy sand and sand about 40 inches thick. (Typic Hapludolls).
Gently sloping soil found on outwash plains and stream terraces.

q1tC Terri 1 loam, It-oo/o slopes: Moderately dark-colored, moderately well
drained loams about ,r;n i.nches thick. (Cumulic Hapludolls). Gently
slopinB; soil found on plane or concave upland foot slopes.

10hR Lester loam, 2-00{, slopes = ~~oderately dark-colored, well drained
loam and clay loam about 00 inches thick. (Mollie Hapludalfs).
Gently sloping soil found on ridge crests and side slopes on end
moraines.

l17 Oshawa silty clay loam: Dark-colored, very poorly drained silty
clay loam about 110 inches thick over mottled silty clay loam
about ?f1 inches thick. (Cumulic Haplaquolls). Level soil found
on flood plains of major rivers.

~R?n Ploornin~ silt loam, 1-6~ slopes: t10derately dark-colored, well
drained silty clrly loam grading d0\4l1 to sandy clay loam for lin
inches, over calcareous sandy loam about 12 inches thick.
(Mollie Hapludalf). Gently sloping soil found on summits and side
slopes of end moraines.

110R Faxon silty clay loam: Dark-colored, poorl y to very poorly drained
sil ty clCly loams about 110 inches thick underlain by limestone
bedrock. (Typic Haploquall). Nearly level soil found on bedrock
terraces along the floodplain.

W)JIC Mahtomro i loamy sand, A-1So/· slopes: Moderately dClrk-colored,
excessively drained loamy sand Clbout S inches thick overlaying
gravelly coarse sand and coarse sand about ~O inches thick.
(Typic lJdipsamments). Rolling to hilly soil found on end
moraines and pitted outwash plains.

I~S4E Mahtomedi loamy sand, 15-2150/0 slopes: Dark-colored, excess i vely
drained loamy sand and coarse sand about SO inches thick covering
sandy and gravelJy coarse sand about lO inches thick. (Typic
Udipsamments). Hilly to steep soils found on side slopes and
narrow crests of ridges and hills and on end morainps.

~6~ Minneiska loam, occasionCllly flooded: Moderately dClrk-colored'
moderately well drained loam about R inches thick on loam and
loamy fine sand about SO inches thicl<. 01011 ic Ud ifluvents) .
Nearly 1evel soil found on floodplains of major rivers.

SlQ Palms muck: Dark-colored, very poorly drained muck about ~o inches
thick underlain by clay loam about 15 inches thick. (Terrie
Medisaperists). T\!early level soil found on the ~~innesota River
floodplrlin.
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