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Cavity nesting waterfowl in Minnesota

Introduction

N orth  A m erican cavity nesting w aterfow l 
include W ood D ucks A ix  sponsa. C om m on 
and B arrow ’s G oldeneyes Bucephaia clan
gula  and B. islandica. H ooded  and C om 
m on M ergansers, L ophodytes cucullatus 
and M ergus m erganser, B uffleheads B. 
albeola, and B lack-bellied W histling D ucks 
D endrocygna autum nalis. E xcept fo r the 
last and B arrow ’s G o ldeneye, all occur 
regularly in M innesota during spring and 
fall m igration. O f these , sizable breeding 
populations of all bu t the B ufflehead have 
occurred  in the sta te  since se ttlem en t tim es. 
D ram atic  changes in land use and  increased 
abundance o f the W ood D uck (B ellrose 
1976) have resu lted  in changes in th e  re la
tive d istribu tion  o f the species w ithin the 
state .

W ithin M inneso ta , the nesting d is tribu 
tions o f these species w ere first described 
by R oberts (1936) and  la te r by L ee et al.
(1964). N either o f these repo rts  contains 
de ta iled  docu m en ta tio n  of d is tribu tion . 
N esting records since 1970 have been  com 
piled by Janssen and  S im onson (1984). 
R oberts (1936) described W ood D ucks as 
presen t in sum m er th roughou t th e  s ta te  but 
repo rted  th a t the ir num bers had been  much 
reduced . L ikew ise, L ee et al. (1964) indi
ca ted  th a t W ood D ucks nested  sta tew ide, 
bu t principally in the eastern  th ree-quarte rs  
o f the sta te . Janssen  and Sim onson (1984) 
have, since 1970, docum ented  W ood D uck 
nesting in 59 o f M inneso ta’s 87 counties. 
R oberts  (1936) considered  H ooded  M er
gansers an in frequen t sum m er res iden t, bu t 
Lee et al. (1964) described them  as nesting 
statew ide w ith grea test densities in the 
north -east. R ecen t b reed ing  of th e  H ooded  
M erganser has been  docum ented  in only 23 
o f 87 coun ties (Janssen  and  Sim onson 
1984). C om m on G oldeneyes have been 
described as nesting in n o rth -eastern  and 
north  cen tral M inneso ta  w hereas nesting 
C om m on M ergansers have been  rep o rted  
to  occur prim arily  in ex trem e no rth ern  and 
north -eastern  areas. R oberts (1936) found 
no G oldeneye nesting records for the so u th 
ern  half o f the s ta te , bu t p resen ted  early 
records o f C om m on M ergansers nesting in 
extrem e south-w estern  and  sou th -eastern

counties. Janssen and  S im onson (1984) 
described these species as nesting in 1 1  and 
5 no rthern  counties, respectively. B reeding 
B uffleheads have been  reco rded  in only 2 
counties (D avis 1978, H eidel 1983, Bell 
1985, M attsson 1986).

W aterfow l nest box records w ere used to  
docum ent fu rth er the cu rren t b reed ing  dis
tribu tion  of cavity nesting w aterfow l in 
M inneso ta , and to  quantify  the ir relative 
abundance in relation  to  landscape regions 
w ithin the state.

Study Area

M inneso ta’s geological h istory  and  location 
at the ju nc tu re  o f th e  no rth ern  coniferous 
fo rest, eastern  deciduous fo rest, and tall- 
grass prairie  biom es of N o rth  A m erica have 
resu lted  in considerable b io tic diversity 
(M arschner 1930). G eom orpho logy  and 
vegeta tion  vary w idely w ithin the 3 fo rm a
tions, and  18 landscape regions have been 
delineated  (K ratz  and Jensen , undated ) 
(Figure 1 and A ppendix).

Methods

From  1979 to  1985, we collected w aterfow l 
nestin g  d a ta  o u rse lv es  a n d  a lso  from  
coopera to rs w ho w ere w orking w ith nest 
boxes th roughou t the sta te . S tatew ide cov
erage was incom plete because participation  
was volun tary . M ost boxes w ere checked 
in fall and  w in ter, bu t individual cooper
ators w ere consistent from  year to  year. 
W hen possible, histories o f  individual box 
use w ere m ain ta ined , bu t we also used data  
from  boxes th a t w ere no t identified indi
vidually by coopera to rs. A ll box locations 
w ere identified by tow nship and  range land 
survey coord inates.

T o ensure data  accuracy each  coopera to r 
was fu rnished w ith da ta  sheets and  descrip
tions of the eggs, shell fragm ents and  dow n 
o f the cavity-nesting w aterfow l (B ent 1923- 
25). Shell fragm ents from  W ood D uck, 
H ooded  M erganser, and  C om m on G o ld 
eneye eggs w ere also prov ided  to  co o p er
a to rs  re q u e s tin g  a d d it io n a l h e lp  w ith  
species identification. E ach da ta  sheet was
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Figure 1. M innesota’s natural landscape regions
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3a S outhern Oak Barrens 
3 b  M in n e so ta  R ive rV a lley  

3c Coteau des Prairies 

3d  Blue H ills  

3e Red R iver V a lley

review ed and w aterfow l nesting was re 
corded  if at least 1  egg, shell fragm ents, 
abundan t dow n, o r a hen w ere indicated as 
p resen t. Species w ere identified only for 
those nests having identified eggs, shell 
fragm ents, o r hens rep o rted  presen t. A lso 
coo p era to r proficiency was m easured  by 
selecting four who had differen t technicians 
checking boxes each year. From  1981 to 
1984, 341 boxes w ere field-checked in June 
and July p rio r to  the ir being exam ined by 
coopera to rs in th e  fall and w inter. Boxes 
checked by these coopera to rs som etim es 
had m ixed-species clutches (B ouvier 1974;

M .C . Z icus, unpubl. d a ta ), and these boxes 
served as a good m easure o f coopera to r 
proficiency.

Results

From  840 to 2,693 functional nest boxes 
w ere exam ined each year (T able 1). A p p ro 
xim ately 74%  of the boxes w ere indi
vidually .identified so the ir histories could 
be follow ed, bu t no t all o f these boxes w ere 
checked  annually . M ost o f the  rem aining 
boxes w ere also checked each year, bu t we
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Table 1. Number of functional waterfowl nest could no t follow their h istories because 
boxes included in the survey, 1979-85. coopera to rs did not identify them  indi-
--------------------------------------------------------------------- vidually. B ecause there  was little change by

w ith Without year in regional box occupancy rates results
Year Histories Histories Total w ere com bined fo r all years.
--------------------------------------------------------------------  All 3 form ations and 17 o f the 18 land-
1979 653 187 840 scape reg ions had  nest boxes checked
1980 1,332 303 1,635 (T able 2). C overage and sam pling intensity
1981 1,637 379 2,016 varied  am ong landscape regions. G en-
1982 1,799 444 2,243 erally , landscape regions in the C oniferous
1983 2,104 577 2,681 Forest w ere m ost com pletely  and inten-
1984 1,995 698 2,693 sively sam pled. T he C oniferous Forest For-
1985 325 786 1,111 m ation included 41%  of the sta te  land area ,

but contained  60% of the boxes checked. 
Total 9,845 3.374 13,219 A lthough  boxes w ere exam ined in m ore

tow nships (a land survey un it equal to  92.16

Table 2. Minnesota landscape regions having waterfowl nest boxes examined. 1979-85.

Formation/Region
Map

Designation
Area
(km 2)

Sample
(% )a /

Boxes
Examined

Coniferous Formation
Glacial Lake 1a 17,660 10.6 324

Agassiz Lowlands
Border Lakes 1b 10,060 51.9 1,152
North Shore Ie 2,460 30.3 68

Highlands
Pine Moraine Id 21,360 24.9 3,635
Laurentian Divide Ie 14,580 37.1 2,036
Tam arack Lowlands If 9,650 20.3 629
Mille Lacs lg 8,830 8.4 115

Total 84,600 25.1 7,959

Deciduous Formation
Blufflands 2a 2 220 4.2 14
Big Woods 2b 9,240 2.0 147
Mississippi River 2c 6,780 13.8 912

Sand Plains
Grantsburg 2d 2,830 3.3 18
Leaf Hills" 2e 11,460 4.9 57
Aspen Parkland 2f 9,120 10.2 2.057

Total 41,650 6.7 3,205

Grassland Formation
Southern Oak 3a 15,030 5.0 230

Barrens
Minnesota River 3b 28,750 3.9 298

Valley
Coteau des 3c 10,84(1 17.2 152

Prairies
Blue Hills 3d 4,560 NSb/ I)
Red River Valley 3e 19,840 9.4 1.375

Total 79,020 7.1 2.055

al Percent o f townships (92.16 km ’) having at least one box examined 
b/ Not sampled



km 2) in the  G rassland  F orm ation  than  in 
th e  D eciduous F orest F orm ation , m ore 
boxes w ere checked p e r unit o f land  area 
in the D eciduous Forest.

W ood D ucks w ere the m ost w idely distri
bu ted  species (F igure 2a) and w ere m ost 
o ften  rep o rted  from  landscape regions in 
the  D eciduous F o res t F orm ation , follow ed 
by th e  G rassland  and  C oniferous F orest
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A

form ations (T able  3). W ood ducks used a 
h igher p ro p o rtio n  of the boxes from  the 
G ran tsbu rg  L andscape R egion than  any 
o th er, bu t few boxes w ere checked and little 
a rea  surveyed in this region. T he M innesota 
R iv e r V a lley , M ississipp i R iv e r S and  
P lains, B ig W oods, A spen  P ark lands, and 
Pine M oraine regions also had high use of 
nest boxes. N o W ood D ucks w ere repo rted

H ennes

B

Figure 2. Nesting distribution of Wood Ducks (A), Hooded Mergansers (B), Common Goldeneyes (C), 
and Common Mergansers (D) in Minnesota, 1979-85.



C avity  nesting w aterfow l 119

Table 3. Percent of nest boxes having evidence of waterfowl nesting by Formation and landscape 
regions, 1979—85.

Form ation/Region
W ood
Duck

Hooded Common Common 
M erganser Goldeneye M erganser

Mixed
Species

Coniferous Formation
Glacial Lake Agassiz (1a) 11.3 3.6 30.8 3.6 4.6

Lowlands
B order Lakes (1b) 9.9 12.2 14.4 1.9 4.1
North Shore (Ie) 0.0 7.0 30.0 1.8 3.5

Highlands
Pine Moraine (Id ) 21.1 12.3 15.2 0.0 3.6
Laurentian Divide (Ie) 12.7 9.5 5.0 0.1 1.3
Tam arack Lowlands (If) 13.2 9.6 0.0 0.0 0.5
Mille Lacs (lg ) 13.7 2.0 0.0 0.0 0.0

Average a/ 14.0 8.5 13.7 1.0 2.7

Deciduous Form ation
Blufflands (2a) 0.0 0.0 0.0 0.0
Big Woods (2b) 27.2 0.0 0.0 0.0
Mississippi River (2c) 27.4 2.0 0.0 0.0

Sand Plains
Grantsburg (2d) 50.0 0.0 0.0 0.0
Leaf Hills (2e) 8.8 0.0 0.0 0.0
Aspen Parkland (2f) 24.5 0.5 0.1 Tr

Average 21.7 0.4 Tr b/ Tr

Grassland Formation
Southern Oak (3a) 6.8 3.2 0.0

Barrens
M innesota River (3b) 34.2 0.0 0.0

Valley
C oteau des (3c) 3.9 0.0 0.0

Prairies
Blue Hills (3d) NS c/ NS NS
Red River Valley (3e) 15.5 0.8 0.3

Average 19.3 0.9 0.1

a/ W eighted for land area of landscape regions within Formation 
b/ Less than 0.05 percent 
c/ Not sampled

nesting in boxes from  the B lufflands and 
th e  N o rth  S h o re  H ig h la n d s  re g io n s . 
H ow ever, few  boxes w ere checked and little 
a rea  covered  in the Blufflands. Few boxes 
w ere also exam ined in the N orth  Shore 
H ighlands, bu t 30%  of the tow nships w ere 
sam pled.

N esting H ooded  M ergansers occurred  
less w idely in the sta te  than  did W ood 
D ucks (F igure 2b). H ooded  M ergansers 
w ere rep o rted  from  all C oniferous Forest 
landscape regions and  from  2 landscape 
regions in bo th  the D eciduous Forest and

G rassland  form ations (T able  3). H ighest 
box occupancy by H o o d ed  M ergansers was 
in the Pine M oraine and  B order Lakes 
regions. W ithin the C oniferous Forest F or
m a tio n , H o o d ed  M erg an se rs  a p p ea red  
least ab undan t in the Mille Lacs and G lacial 
L ake A gassiz L ow lands landscape regions. 
T hey w ere also rep o rted  in frequently  in the 
D eciduous F orest and G rassland  fo rm a
tions.

C om m on  G o ld e n e y e s  an d  C om m on  
M ergansers nested  only in boxes exam ined 
in no rth ern  M innesota (F igures 2c and  2d).



G oldeneyes w ere found in 5 o f the 7 land
scape regions in the C oniferous Forest 
F orm ation , hut in only one D eciduous 
Forest region (Table 3). Goldeneyes were 
m ost p revalen t in boxes from  the relatively 
poorly sam pled G lacial L ake A gassiz Low 
lands and the N orth  Shore H ighlands land
scape regions. In com parison . Com m on 
M ergansers had the m ost lim ited d istribu
tion o f the 4 species en coun te red , and w ere 
restric ted  to  4 landscape regions in the 
C oniferous Forest Form ation . C om m on 
M ergansers w ere m ost abundan t in the 
G lacial L ake A gassiz Low lands R egion, but 
w ere lim ited to  th e  very large lakes along 
the no rthern  edge o f this region w here most 
sam pling occurred .

E vidence of interspecific nest parasitism  
was observed  in all 3 fo rm ations, bu t was 
m ost com m on in the C oniferous Forest 
w here all 4 species occurred  (T able 3). W ith 
the exception of the C om m on M erganser, 
nests contain ing all possible com binations 
o f the o th e r 3 species w ere repo rted . C om 
mon M erganser eggs w ere found in nests 
also contain ing C om m on G oldeneye eggs. 
O f 206 m ultiple-species nests observed  in 
boxes in the C oniferous F orest F orm ation , 
75%  involved H ooded  M ergansers, 64% 
G oldeneyes, 61%  W ood D ucks, and 3% 
C om m on M ergansers. These nests included 
both  those incubated  by one o r an o th e r 
species and nests th a t w ere abandoned .
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Discussion

Presen t w aterfow l surveys in M innesota do 
no t ad eq u a te ly  m o n ito r cavity  nesting  
w aterfow l popu la tions. In general, these 
species are difficult to  survey because o f the 
fo rested  hab ita ts  they  occupy and the incon
spicuousness o f W ood D ucks and  H ooded  
M ergansers. Z icus and H ennes ( 1987) indi
cated  nest box occupancy could be used to 
index changes in b reed ing  populations and 
production  fo r these  species, bu t m easures 
of abso lu te  o r rela tive num bers across large 
areas are  much m ore difficult to obtain . 
N est boxes cu rren tly  also provide the best 
insight into the relative p ropo rtions o f cav
ity nesting w aterfow l b reed ing  in M inneso
ta ’s various landscape regions, bu t these 
data  m ay contain  unm easureab le  biases.

Z icus and  H ennes (1987) indicated  that 
identification proficiency by coopera to rs 
was good, bu t no t perfect. M ultiple species 
egg-laying in the sam e box was com m on in

the C oniferous F orest Form ation  and may 
have been underestim ated  for those nests 
tha t w ere successfully incubated . C ooper
a to rs som etim es failed to  detec t the shell 
fragm ents from  1 o r 2 hatched  eggs that 
d iffered from  the rest o f the clutch. Bias 
also existed relative to the tim e of year nest 
boxes w ere inspected . D etection  o f w ate r
fowl nesting decreased  as the tim e betw een 
nesting and nest box inspection increased. 
A lth o u g h  som e c o o p e ra to rs  in sp ec ted  
boxes during the nesting season, m ost ex
am ined them  during fall and w in ter (all 
w ere individually consistent as to w hen they 
checked boxes). T hus, in m ost locations 
w aterfow l nesting may have been underesti
m ated.

D ifferences in d isappearance rates of 
nesting evidence could also bias results. 
W hereas eggs o f the cavity nesting w ater
fowl vary in size and shell thickness (B ent 
1923-25), p relim inary  w ork suggested that 
unhatched  eggs did not d isappear d ifferen
tia lly  a m o n g  sp e c ie s . It is p o s s ib le , 
how ever, th a t eggshell chips in hatched 
nests may d isappear at d ifferen t ra tes for 
d ifferen t species, and yearly differences in 
the detec tion  o f all shell fragm ents may 
exist as well.

All 4 species we encoun tered  will nest in 
m an-m ade boxes, bu t a species-related  
propensity  to  use boxes may also exist. 
Prince (1968) described som e differences in 
characteristics o f natural cavities used by 
W ood D ucks and C om m on G oldeneys, but 
these may have reflected d ifferences in the 
forest stands he exam ined and not actual 
selection. L um sden et al. (1980) dem on
stra ted  tha t C om m on G oldeneyes selected 
boxes having specific characteristics, but 
could not d em onstra te  a selection d iffer
ence betw een G oldeneyes and  H ooded  
M ergansers. L ater w ork, a lthough incon
clusive, suggested there  may be species- 
re la ted  p references for boxes with d ifferent 
hole sizes (L um sden et al. 1986). W e know  
of no m easurem ents o f the relative p re fe r
ence for na tu ra l cavities versus m an-m ade 
nest boxes am ong the various species. Most 
o f the boxes we surveyed w ere m ade of 
w ood and had  th e  sam e dim ensions (30 cm 
x 25 em x 60 cm ) and the sam e size en trance  
holes (7.5 cm x 10 cm ). H ow ever, som e 
coopera to rs in the north  used boxes with 
larger en trances to  accom m odate  C om m on 
M ergansers . O u r e s tim a te s  o f re la tive 
abundance will be biased if a particu lar box 
construction  o r physical p lacem ent is p re 

Hennes
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ferred  by one species m ore than  another. 
N est boxes w ith sm aller en trances will ex
clude C om m on M ergansers (H enderson  
19X4), and this fac to r, com bined w ith the 
species' hab it o f also nesting on the g round, 
no doub t caused the abundance of C om m on 
M ergansers to  be underestim ated  relative 
to  o th e r species.

H ab ita t types w ithin a landscape region 
w ere not all sam pled at random  thus in tro 
ducing an o th e r bias source to  the data . 
B ecause landscape regions w ere defined by 
glacial geology, soils, clim ate, and  resulting 
vegeta tion , variation  due to  hab ita t should 
genera lly  be g re a te r  am o n g  landscape 
regions than  w ithin. H ow ever, this m ay not 
have been true because of the specific 
h ab ita ts  in w hich boxes occu rred . We 
recognise the g reatest bias probably  existed 
for landscape regions w ithin the G rassland 
Form ation . A  large portion  o f th is fo rm a
tion is un fo rested  agricultural land (M inne
sota S tate Planning A gency 1975) and  w et
land densities are  generally  low er in much 
o f the form ation than  the rem ainder o f the 
state (M innesota D epartm en t o f C onserva
tion 1968). O nly hab ita ts associated  with 
stream s, rivers, lakeshores, and  o th e r w et
lands w ere sam pled , and thus the data  did 
not adequately  rep resen t the fo rm ation  as 
a whole.

D espite the biases, these data  increase 
know ledge o f the cu rren t nesting d istribu
tion o f these species and provided  the best 
available m easures o f the relative p ro p o r
tions of cavity nesting w aterfow l breeding 
in M inneso ta 's various landscape regions. 
W ood D uck nesting was docum ented  in 10 
additional counties. H ooded  M ergansers in 
9. C om m on G oldeneyes in 4, and  C om m on 
M ergansers in 1 county  not listed in the 
Janssen and S im onson (1984) com pilation .

W ood D ucks ap p eared  to  be m ost abun 
dant in those landscape regions having 
extensive deciduous forest types associated 
w ith n u m ero u s  lakes o r  low  g rad ien t 
s tre a m s  re g a rd le ss  o f th e  fo rm a tio n . 
A lthough few boxes w ere surveyed in the 
G ran tsburg  R egion, we believe the high 
box occupancy observed  is a reflection of 
ab u n d an t b reed in g  b irds. Jan ssen  and 
Sim onson (1984) rep o rted  W ood Duck 
nesting in 5 o f 7 counties partially  included 
in this region. In con trast, o u r lim ited 
sam pling did not docum ent any breeding 
W ood D ucks in the B lufflands although 
Janssen  and Sim onson (1984) rep o rted  the 
species from  all counties in and ad jacen t to

the region. Lastly, o u r N orth  Shore H igh
lands sam ple was small bu t included 30% 
of the regions’s tow nships, and  the lack of 
b reed ing  W ood D ucks observed  along the 
north  shore of L ake Superio r was probably  
real. The o th e r species had  com paratively 
m ore restric ted  d is tribu tions, but w ere re la
tively abundan t in certain  regions. H ooded 
M ergansers ap p eared  m ost com m on in 
those landscape regions having the highest 
lake and stream  densities if forest cover was 
also extensive. C om m on G oldeneyes w ere 
m ore restric ted , being found  prim arily in 
C oniferous Forest landscape regions having 
relatively large lakes. C om m on M ergansers 
w ere the m ost specific, nesting in those 
landscape regions in the C oniferous Forest 
Form ation th a t w ere associated with Lake 
Superio r o r the large P re-C am brian  rock- 
bound lakes along the C anad ian  border.
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Summary

Cavity nesting waterfowl pose difficult census 
and survey problems. A total o f  13,219 waterfowl 
nest box checks from 1979 to 1985 were used to 
document further the current breeding distribu
tion of cavity nesting waterfowl in M innesota and 
to estim ate their relative abundance in relation 
to 18 landscape regions. W ood Duck nesting was 
docum ented in 10 additional counties and was 
most common in the Deciduous Forest Form a
tion. In comparison. Hooded M ergansers. Com 
mon G oldeneyes, and Common Mergansers 
were most common in the Coniferous Forest 
Form ation. These 3 species were docum ented as 
nesting in 9, 4. and 1 counties respectively, not 
listed bv Janssen and Simonson (1984). C on
tinued efforts to improve measures of the distri
bution and relative abundance of cavity nesting 
waterfowl in relation to land-use patterns will 
further our understanding of their ecology and 
improve their m anagement.
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Appendix

Coniferous Forest

Coniferous, deciduous, and mixed coniferous- 
deciduous forests cover the north-eastern two- 
fifths of the state (Buell and Niering 1957). 
Conifers (Pinus spp., A bies  sp.. Picea spp.) are 
predom inant in the north and deciduous trees 
(Betula  spp., Populus spp.. Tilia sp., A cer  sp.) 
more common in the south. Hum an impact in 
most of these regions has been low to m oderate.

Glacial Lake Agassiz Lowlands (1a). Once 
covered by Glacial Lake Agassiz, this region has 
extensive peatlands supporting conifer bogs, 
swamps, and large areas devoid of trees (Heinsel
man 1970). Lake and stream densities are low.

Border Lakes (1b). Characterised by num er
ous mesotrophic to oligotrophic lakes amidst 
ridges of exposed bedrock supporting coniferous 
forest, much of this region is designated National 
Forest, W ilderness A rea, or National Park.

North Shore Highlands (Ie). Rising abruptly 
250-500 m above Lake Superior, this region has 
few lakes but many high gradient rivers flowing 
directly into the lake, and supports coniferous 
and mixed deciduous-coniferous forests.

Pine M oraine (Id ). This otherwise level region 
is bisected from east to west by the elevated 
Itasca M oraine. Presettlem ent pine forests have 
been replaced by mixed coniferous-deciduous 
forests. Num erous small lakes occur in the 
moraine where the Mississippi River originates, 
with larger lakes in the lowlands to the north.
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Some forest clearing for agriculture has occurred 
in the west.

Laurentian Divide (Ie). An east-west form a
tion of iron-bearing rock, and a low parallel ridge 
of irregular hills forming a m ajor watershed 
divide, characterise the region. Lakes are num er
ous in the west but fewer in the east. Vegetation 
is primarily mixed coniferous-deciduous forest. 
The landscape has been extensively altered by 
open-pit iron mining.

Tam arack Lowlands (If). This region has 
extensive peatlands with scattered deposits of 
mineral soil. Mixed coniferous-deciduous forest 
and conifer bog and swamp are the most abun
dant vegetation. Lake density is low to m oderate.

Mille Lacs (lg ). The extensive presettlem ent 
pine forest of this region has been largely 
replaced by mixed deciduous-coniferous forest. 
Lake density is low to m oderate, but there are 
many low gradient stream s in the east.

D eciduous Forest

Deciduous forests ( Ulmus spp., A cer  spp.. Tilia 
sp., Quercus sp p ., Populus spp.) extend from the 
north-west to the south-east and once comprised 
about one-fifth of M innesota. Forest clearing for 
agriculture and urban areas has been m oderate 
to extensive in these regions.

Blufflands (2a). This unglaciated region is 
deeply dissected by river valleys and charac
terised by steep bluffs. Previously forested bluff- 
tops and valley bottom s are now cultivated and 
many hillsides are pastured. The region has few 
lakes but many high gradient streams.

Big W oods (2b). Presettlem ent vegetation was 
prim arily climax elm -m aple-basswood forest 
(D aubenm ire 1936). Clearing for agriculture and 
part of the Minneapolis-St Paul m etropolitan 
area has been extensive. Lake density is rela
tively high.

Mississippi River Sand Plains (2c). These flat 
to  gently rolling sandy outwash plains also 
include part of the M inneapolis-St Paul m etro
politan area. Marshes and lakes are numerous. 
The presettlem ent vegetation was predominantly 
oak savanna.

G rantsburg (2d). Occupying a portion of the 
Glacial Lake G rantsburg lakebed, the presettle
ment vegetation was primarily climax maple-

basswood. Today most of the region is in agricul
tural use. Lake densities are low.

Leaf Hills (2e). A large m oraine complex with 
relatively high relief and m any lakes in the west, 
the region is more rolling and has fewer lakes to 
the east. Much of the presettlem ent maple- 
basswood forest is now farmland.

Aspen Parkland (2f). Form erly covered by 
Glacial Lake Agassiz, this region is a transition 
between prairie and coniferous forest. Charac
terised by a fire-maintained mosaic of prairie and 
aspen groves, there are few lakes but many 
shallow wetlands.

G rassland

Grasslands covered the western and southern 
two-fifths of M innesota. Few rem nants of pre
settlement prairie remain in these intensively 
cultivated agricultural regions. Deciduous trees 
(Salix sp p .. A cer sp p ., lllm us  sp p ., Populus spp. ) 
occur primarily in river valleys and along lake 
margins.

Southern Oak Barrens (3a). This level to 
gently rolling transition betw een the prairie and 
deciduous forest, which was once tallgrass prairie 
interspersed with oak savanna, has few lakes or 
wetlands.

M innesota River Valley (3b). This undulating 
till plain is divided by the M innesota River 
Valley. The area is dotted with marshy depres
sions, many of which have been drained.

Coteau Des Prairies (3c). A massive plateau 
separated from the M innesota River Valley 
region by an escarpm ent rising approximately 
200 m above the plain, the region is gently to 
steeply rolling with lakes occurring along the 
escarpment.

Blue Hills (3d). A rugged, hilly moraine inter
spersed with small lakes and marshes in the west, 
the region becomes a level to slightly rolling 
outwash plain with num erous small marshes in 
the east. Deciduous woodlands occur primarily 
in the western portion.

Red River Valley (3e). Once covered by 
Glacial Lake Agassiz, the Red River drains this 
region to the north. The topography is flat in the 
west and becomes gently undulating to the east. 
Prairie wetlands are num erous in the east.


