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The information in this final report supersedes any information 
that might have been included in earlier, less complete quarterly 
reports. While completing this report, we noticed several 
typographical errors in the earlier quarterly reports and several 
instances where captures had been miscounted. Information in 
this report is complete and correct to the best of our knowledge. 

DMBS 

Update: 12 June 1992 

The skull in this report which was hoped to be Reithrodontomys 
megalotis (western harvest mouse) was identified by the Bell 
Museum as Mus musculus (house mouse). Therefore, no western 
harvest mice were captured in this study. 
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ABSTRACT 

During the fall of 1990 and the summer of 1991, a total of 11 
grassland study sites in Clay County and 6 sites in Lac Qui Parle 
County in western Minnesota were live trapped to locate 
populations of 4 rodent species: prairie voles (Microtus 
ochrogaster), northern grasshopper mice (Onychomvs leucogaster), 
plains pocket mice (Perognathus flavescens), and western harvest 
mice (Reithrodontomys megalotis). Sites were generally 
monitored for small mammals with a 500-m transect of live traps 
placed at 10-m intervals. Traps were prebaited for 1 day then 
set open and checked during the 4 following days. A total of ,1jjo± ~ 
prairie vo 1 es, 1 3 northern gr as shopper mice, 1 (prob ab 1 e )...-i/Sst't!rn e,, 5>· 
harvest mouse, and various nontarget species were captured. 
Prairie voles were always captured on dry prairie sites, and 
grasshopper mice were always trapped on sites with gravelly, 
coarse soils. Gravel and old quarry sites in western Minnesota 
should be checked further for grasshopper mice and protected in 
some way if they prove to-be adequate habitat sites. We agree 
with the recommendations of the 1988 small mammal survey of the 
Minnesota County Biological Survey about burning in a patchwork 
pattern so as to maintain prairie patches with and without litter 
buildup to provide habitat for a variety of the target species. 
It is recommended that all 4 target rodents be considered species 
of "Special Concern", a label currently given only to the prairie 
vole. The plains pocket mouse and the western harvest mouse seem 
to be extremely rare in western Minnesota grasslands and perhaps 
should even be considered as "Threatened Species". 



INTRODUCTION 

The prairie vole, the western harvest mouse, the northern 
grasshopper mouse, and the plains pocket mouse reach the edge of 
their northeasternmnost dist ibution in western Minnesota (Jones 
and Birney 1988). All species are associated with grassland 
habitats and all are prey species for a variety of mammalian and 
avian predators (Jones et~- 1983). 
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In Minnesota, it is believed that the prairie vole's habitat has 
been so altered by human activities that it is being displaced by 
the meadow vole (Hazard 1982). Thomas and Birney (1979) reported 
that the mating system was basically monogamous and that both 
parents care for the young which might be relatively rare among 
microtines. Prairie voles seem to be especially adapted for 
living in dry prairies (Decoursey 1957, Getz 1963, Miller 1969). 

The northern grasshopper mouse is unusual not only because of its 
carnivorous feeding habits (Bailey and Sperry 1929, Egoscue 1960, 
Jahoda 1970) and associated large home range (Blair 1953 as 
reported by Ruffer 1968), but because it also forms male-female 
social bonds with both parents contributing to the care of the 
offspring (Ruffer 1965a). This species also has a complex 
communication system (Hafner and Hafner 1979), Hildebrand 1961; 
Ruffer 1966) and is highly aggressive and territorial (Ruffer 
1968), characteristics which probably serve to space the species 
which in turn might make live-trapping more difficult. 
Grasshopper mice are found in a variety of grassland habitats, 
often with with sandy, coarse soils (McCarty 1978). 

The plains pocket mouse is of special interest because it ranges 
farther east than any other species of heteromyid in the United 
States (Hazard 1982) and is especially adapted to arid habitats, 
e.g., not needing to drink free water (Hibbard and Beer 1960). 
Specimens taken in Minnesota were found .in open and well-drained 
areas and they seemed to prefer fields of sparse grass or small 
grain where the surface of the soil was mostly bare so as not to 
hinder movements (Hibbard and Beer 1960). These animals cache 
seeds and seem to hibernate, going into torpor when held at 
temperatures of 5 degrees C (Beer 1961, Hibbard and Beer 1960). 
Evidence suggests that they wake up periodically during the 
winter to feed on stored seeds (Hibbard and Beer 1960). 

The western harvest mouse seems to be expanding its distribution 
eastward as land has been cleared (Hazard 1982). Whitaker and 
Mumford (1972) and Ford (1977) reported its recent appearance in 
Indiana where it was found in association with the prairie vole 
and other rodent species. Sex ratios favored males except in the 
oldest and youngest age classes (Fisler 1971). This species is 
socially tolerant, and animals in captivity often huddle (Webster 
and Jones 1982). O'Farrell (1974) reported hibernation in this 
species in Nevada. Western harvest mice inhabit a wide variety 



of grassland habitats including O' or grazed pastures, f encerows, 
and areas bordering agricultural fields. They usually build 
above-ground nests made of plant material (Webster and Jones 
1982). 

An extensive literature review indicated that the 4 rodent 
species mentioned above have been little studied in Minnesota. 
Short 1 y after the turn of the century , Pero gnat h us f l a y_e s c ens 
perniger Osgood, the dusky pocket mouse, and Microtus tnor 
(Merriam), little upland mouse (now called Microtus oc ogaster) 
were collected in Sherburne County, Minnesota (Bailey 1929). 
Onychomys leucogaster has been reported in Kittson County 
(Drickerman and Tester 1957) as well as a number of other 
counties, including Clay (Heaney and Birney 1975). Allen (1936) 
and Heaney and Birney (1975) mentioned the distribution of 
Microtus ochrogaster in Minnesota, but neither Clay nor Lac Qui 
Parle County were listed. Swanson et _g_]_. (1945) listed all 4 
species as being found in Minnesota, but again Clay and Lac Qui 
Parle were not among the counties listed. None of the 4 target 
species were mentioned from either Itasca County (Cahn 1921) or 
Itasca Park (Swanson 1943). 
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In Hazard's (1982) comprehensive and more recent work, however, 
prairie voles were reported in Clay and grasshopper mice were 
reported in both Clay and Lac Qui Parle Counties. He stated that 
the western harvest mouse was found only in southern Minnesota, 
with specimens taken from Lac Qui Parle and other counties. 
Most of the information on the plains pocket mouse in Minnesota 
was from Hibbard and Beer (1960) who stated that it was found 
only in open and well-drained areas. They mentioned this latter 
species had been found in Lac Qui Parle, Polk, Sherburne, Anoka, 
Lincoln, Watonwan, and Dakota Counties. 

More recently, snap-trap surveys of Norman, Clay, Wilkin, 
Traverse, Big Stone, Lac Qui Parle, and Washington Counties in 
1988 by the Minnesota County Biological Survey produced no 
captures of any of the above species except 8 grasshopper mice 
which were captured in Wilkin (1 capture) and Lac Qui Parle 
Counties (7 captures) (Birney and Nordquist 1991). It was not 
known if populations were unusually low due to the drought or if 
other factor(s) had influenced their capture success. 

This study was undertaken to locate populations of the 4 target 
species ir Clay and Lac Qui Parle Counties, Minnesota because so 
little is known about them in this part of their range. We 
addressed 2 main objectives:. 

Objective 1: Develop list of grassland sites in Clay and Lac 
Qui Parle Counties that are of highest priority 
for trapping rare small mammals. 



Objective 2: Trap selected gras.,land sites in Clay and Lac Qui 
Parle Counties to determine the presence of 
prairie voles, northern grasshopper mice, plains 
pocket mice, and western harvest mice. 
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MATERIALS AND METHODS 

Identifying Historical Occurrences of the Target Species. --

A comprehensive literature review was conducted on the 4 target 
species and a file of over 200 research papers was compiled. All 
records of captures of the target species in Clay and Lac Qui 
Parle Counties, Minnesota were recorded as were notes on habitat 
preferences of· the species. 

A letter of inquiry was sent and/or phone calls were made to all 
museums/collections in Minnesota and North Dakota that were 
likely to have specimens of the target species from Clay and Lac 
Qui Parle Counties. The Field Museum of Natural History in 
Chicago, Illinois and the Museum of Natural History at the 
University of Kansas in Lawrence were also contacted about 
possible specimens. 
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A visit was made to the mammal mu' eum at the University of North 
Dakota in Grand Forks to view the specimens of the target species 
to aid in field identification. Although we examined all target 
species, none of the specimens had been captured in Clay or Lac 
Qui Parle Counties. 

The "Minnesota Natural Heritage Program Element Occurrence 
Records" were examined and a list of the target specimens 
captured in Clay and Lac Qui Parle Counties was compiled. 

The "Checklist of Itasca State Park Mammals" (compiled by A. 
Sargent [sic] and W. H. Marshall) was consulted to determine if 
any of the target species were held in the collection at the 
Biological Station in Itasca State Park. 

Identifying Additional Sites That May Be Suitable Habitat For the 
Target Species. --

The Minnesota Department of Natural Resources/Wildlife Section 
has compiled a list called the "Natural Communities in Clay and 
Lac Qui Parle Counties" which is entered in the Minnesota Natural 
Heritage Program Element Occurrence Records. This list was 
considered exhaustive by Rich Baker of the Minnesota Department 
of Natural Resources because the County Biological Survey had 
been completed in both counties. This list was examined as a 
source of possible trapping sites. 

The principle investigator of this study lives in a farming area 
near Rollag, Minnesota in Clay County and several farms in the 
area were examined as possible trapping sites. 

"A Guide to Minnesota Prairies" (Wendt 1984) was also examined as 
a source of possible trapping sites. 

Identifying Selected Sites From the 1988 Minnesota County 
Biological Survey That Are in Need of Further Surveying. 

Gerda E. Nordquist, who conducted most of the field work for the 
1988 survey, was contacted. She gave her recommendations on 
which sites should be trapped again. 

Compiling List of Proposed Survey Sites. --

A list of possible trapping. sites was forwarded to Rich Baker of 
the Minnesota Department of Natural Resources, Nongame Wildlife 
Program. Mr. Baker, in conjunction with Ms. Nordquist and 
D. Bruns Stockrahm (the principal investigator), finalized the 
list of survey sites in May 1991for.the1991 field season. 
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Live Trapping the Target Species. --

1990 Field Season 

All trapping during the 1990 field season was conducted by 
Moorhead State University students (and the principal 
investigator) on a volunteer basis because there were not enough 
funds to pay labor for both field seasons. Therefore, we used 
this time to train students for the 1991 season as well as to 
experiment with different kinds of trapping methods, including 
trap spacing along a transect, transect spacing, effectiveness of 
prebaiting, timing and number of trap checks, and effectiveness 
of large (Scm x 9 cm x 23cm) versus small (Scm x 6 cm 16.Scm) 
Sherman live traps. 

The following 2 study sites in Clay County were trapped during 
September and October 1990: 

1) Robert Aakre (Landowner) 
T 138N, R 44W, N 1/2 of NW 1/4 S 26 
(one trapping transect extended into the very 
edge of SW 1/4 of S 23) 
Clay County, MN (Parke Township) 

2) Donna and Jerry Stockrahm (Landowners) 
T 138N, R 44W, N 1/2 of NE 1/4 S 26 
Clay County, MN (Parke Township) 

On the Stockrahm Study Site, 4 transects were laid out, each 50 m 
apart. Trap stations were placed at 10-m intervals along the 
transect, with 1 large and 1 small trap per station. Transects 
and 2 each had 20 stations, and Transects 3 and 4 had 15 
stations, for a total of 70 stations with 140 traps. Traps were 
baited with a mixture of peanutbutter and rolled oats and opened 
on 27 September 1990 from 15:15h to 16:36h. The traps were then 
checked in the morning and evening of the next 3 days, i.e., 28-
30 September, for a total of 6 trap checks. After the last trap 
check, traps were either closed or left with their backs open 
until the following weekend when the site was retrapped. On 5 
October from 17:25h to 18:40h, traps were rebaited and set. The 
traps were checked for the next 3 days just as before with the 
exception that traps were closed down after the fifth check, 
i.e., there was no evening check on the third day. 

On the Aakre Study Site, 1 transect of 28 stations (at 10-m 
intervals) was laid out with 1 large and 1 small baited trap per 
station on 5 October 1990 from 19:00h to 19:35h. However, due to 
a shortage of large traps, stations 24-28 had 2 small traps each. 
Traps were checked twice daily for the next 2 days and on the 
morning of the third day for a total of 5 trap checks just as on 
the second trapping round on the Stockrahm Study Site. Traps 



were closed or left with their ba,Ks open until the following 
weekend when retrapping took place. 
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Traps on Transect 1 of the Aakre Study Site were rebaited and set 
open on 13 October 1990, and 2 more transects with 28 stations 
with 1 small trap per station were also baited and set open from 
09:35h to 11:15h. Because the field was 100 acres in size, the 
transects were quite far apart (up to approximately 1/2 mile). 
Traps were checked that evening from 17:02h to 19:32h then closed 
down or left with their back door open. Later in the week, all 
backs on the small traps on the plot were left open so that small 
mammals in the area would have access (equivalent of prebaiting). 
The final trapping of this site took place the following weekend 
where all small traps only were rebaited and set open (total to 
84 traps at 84 stations) on 26 October 1990 from 08:27h to 
09:24h. Traps were checked that evening from 16:34h to 20:50h 
then closed down due to the extremely cold overnight 
temperatures. Transects 2 and 3 only were set on 27 October 
(09:35h to 10:15h) and checked that evening (15:12h to 18:00h) at 
which time all traps were removed from the plot. 

For both the 1990 and the 1991 field seasons, the following 
information was recorded on each captured animal: location of 
capture, trap size, species, sex, age, weight, tail length, and 
reproductive condition (Appendix A: Field Forms). Each animal 
was toe-clipped for individual recognition and released at the 
capture location. 

1991 Field Season 

During the 1991 field season, all field methods were standardized 
so that data from all study sites would be comparable. 

A total of 15 study sites were trapped between 15 July through 20 
August 1991 (9 sites in Clay County and 6 in Lac Qui Parle 
County). At each trap site, 50 traps were placed 10 m apart 
along a transect. The configuration of Sites 3, 12, and 15 did 
not permit 1 long transect; therefore, on Sites 12 and 15, 3 and 
2 transects, respectively, were placed side by side, 30 m apart. 
On Site 3, the transect took on the configuration of an "L" , 
with the transect making a 90-degree turn. On Sites 10 and 11, 
the transect slightly angled away from a straight line due to the 
topography. 

Traps were prebaited with a mixture of rolled oats and 
peanutbutter and locked open for 1 day before the actual trapping 
began so as to acquaint the_ rodents with the traps and to 
increase trapping success. The day following prebaiting, traps 
were set in the morning and checked that evening, then checked 
during the morning, midday, and evening of the next 2 days, with 
a final check during the morning of the following day when traps 
were picked up. Therefore, traps on each site were checked a 
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total of 8 times spanning 4 days .Table 1 ). There were several 
occasions when traps were only checked twice during the day due 
to time constraints and/or weather conditions. 

Only live traps were used for this study. Larger traps (8 cm x 9 
cm x 23 cm) were set alternately with smaller traps (5 cm x 6 cm 
x 16.5 cm). The only exception to this occurred on Sites 1, 2, 
and 3, where 1 small trap was alternated with 2 large traps, 
i.e., every third trap was a small trap. 

Species Identification. --

A number of field guides and books were used for plant and animal 
identification: mammals (Whitaker 1988, Burt and Grossenheider 
1976, Glass 1981, and several nonpublished mammal keys for skin 
and skull identification from The Ohio State University and The 
University of North Dakota); amphibians (Behler and King 1979); 
insects (Borror and White 1970); and plants (Wernert 1982, 
Peterson and McKenny 1968, and the Great Plains Flora Association 
1986). Plant names were taken out of the latter source unless 
listed otherwise. 

Habitat Information and Species Associations. --

At each study sit~, descriptive habitat information was recorded, 
including plant community and land use data (Appendix A: Field 
Forms). In addition, the microhabitat was described at each trap 
station where a capture occurred. 

RESULTS 

Identifying Historical Occurrences of the Target Species. --

Very few captures of the target species were recorded in the 
literature, and when they were, usually only the county was given 
(most of which is included in the introduction of this report). 
The literature search was still very valuable because much 
information was available on the habitat preferences, ecology, 
and behavior of the target species as well as on trapping/capture 
techniques and sampling designs. This information was invaluable 
to the people who conducted the trapping in the field. 

Most capture records were obtained from the Minnesota Natural 
Heritage Program Element Occurrence Records and from the 
Minnesota County Biological Survey: 1988 Small Mammal Survey 
(Birney and Nordquist 1991). These capture records are 
summarized in Appendix B: Capture Records. 
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The letters (sample letter includ ~d in Appendix B: Capture 
Records) and phone calls to the museums requesting information on 
the capture sites of the. target species from Clay or Lac Qui 
Parle Counties indicated that very few specimens exist other than 
those already listed in the Minnesota Natural Heritage Program 
Element Occurrence Records or on Dr. Elmer C. Birney's list from 
the Bell Museum (Table 2; Appendix B: Capture Records). 
Correspondence and phone conversations with Dr. Rick Jannett from 
the Science Museum of Minnesota indicated that a number of 
prairie voles and 1 northern grasshopper mouse had been taken on 
the Felton Prairie in Clay County (Appendix B: Capture Records). 

None of the target species were on the "Checklist of Itasca State 
Park Mammals". However, no date was printed on the list, so it 
was unknown if the list was up-to-date. 

All of our sources indicated that Clay County (especially Felton 
Prairie) seemed to be a good site to locate M· ochrogaster and 
various locations in Lac Qui Parle county seemed the best to 
locate Q. leucogaster. The other 2 target species were seldom 
captured in either county, but were more often captured in Lac 
Qui Parle County than in Clay. 

Identifying Additional Sites That May be Suitable Habitat for the 
Target Species. --

The "Natural Communities in Clay and Lac Qui Parle Counties" 
database from the "Minnesota Natural Heritage Program Element 
Occurrence Records" listed over 300 sites. The information on 
the prairies described in Wendt (1984) was largely gathered from 
the above source and so complemented its information. 
Because we already had many potential trapping sites from the 
specimen records from the Natural Heritage Program, the 
information from the above 2 sources was mainly used as 
supplemental information. 

After examining areas around the Rollag area in Clay County, we 
think this area might hold some potential habitat sites for the 
target species. Much of this area is rolling hills and has been 
placed in the CRP program where it is planted to grasses. 
Although the areas that were examined seem to have less than 
desirable species diversity in the ground cover, we believe they 
are areas that perhaps should be trapped during future studies. 

In Clay County; the area immediately surrounding Moorhead 
probably has little potential for habitat sites for the target 
species. Much of this area is planted to sugar beets and is 
plowed to the very edges of .forests and roadsides during all 
seasons of the year. Relatively little area is left as 
grassland. 



Identifying Selected Sites From t ,e 1988 Minnesota County 
Biological Survey That Are in Need of Further Surveying and 
Compiling List of Propoied Trapping Sites. --
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A 1 ist of potential trapping sites was sent to Rich Baker 
(Appendix C: Potential Trapping Sites). From this list, 9 Clay 
and 6 Lac Qui Parle County sites were chosen as final trapping 
sites for the 1991 field season (Table 3). 

Live Trapping the Four Target Species . --

1990 Field Season (Including Habitat Associations) 

On the Stockrahm and Aakre study sites, the meadow vole (Microtus 
pennsylvanicus) was the species captured most often (Table 4). 
Near 1 y a 11 of the meadow vo 1 e captures were in· areas 
characterized by dense grass and much grass litter cover. 
Both sites also had a number of rolling hills, and damp areas 
with lush vegetation often were found in the lower areas. 

Originally, it was believed that some prairie voles were also 
captured and several skulls were collected, cleaned, and examined 
under a microscope in the laboratory. Unfortunately, none of the 
collected skulls were from prairie voles. Therefore, all of the 
voles on these 2 study sites were recorded here as meadow voles. 
It should be mentioned, however, that not every skull originally 
thought to be a prairie vole was collected, only several 
representative specimens. The possibility exists that some of 
the released "possible prairie voles" were, in fact, prairie 
voles, but it is unlikely based on the specimens we did collect. 

A number of deer mice (Peromyscus maniculatus), shorttail shrews 
(Blarina brevicauda, and masked shrews (Sorex cinereus) ~ere 
captured, especially at the Stockrahm site. Many of these 
captures were from a transect that ran near a woodlot along 1 
edge of the study site or near a few scattered trees along other 
edges of the study site. 

It is noteworthy that 1 arctic shrew (Sorex arcticus) and 1 least 
weasel (Mustela nivalis) were captured on the Aakre site. The 
skin and skull of the former was collected and identified in the 
lab, and photographs were taken of the latter which indicate no 
black tip on the tail. However, specimens and pictures should be 
verified by the Bell Museum or others. The shrew was captured at 
the bottom of a hill and the area was quite moist. Nearby was a 
low spot that he 1 d sha 1 low .standing water for much of the year 
and a few trees, mainly oak (Quercus sp.). The single boreal 
redback vole (Clethrionomys gapperi) was captured in the transect 
that ran along the woodlot at the Stockrahm site. 



The sex ratios in meadow voles wer3 greatly skewed in favor of 
females on both study sites (total of 60 males/91 females) 
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(Table 4). A chi-square test for goodness of fit indicated a sex 
ratio significantly different from a 1:1 on the Aakre Study Site 
(x2 = 4.881, d.f. = 1, n = 118, P < 0.05) and on the 
Stockrahm/Aakre Study Sites combined (x2 = 6.364, d.f. = 1, n = 
151, P < 0.05). Even though the ratios were also skewed on the 
Stockrahm Study Site, the difference was not significant (~ = 
1.485, d.f. = 1, n = 33, P > 0.05). The sex ratios of the shrews 
could not be determined because it was usually impossible to 
determine the sex of the captured animals. 

Because we were using a combination of large and small traps, we 
wanted to determine if animals were more likely to be trapped in 
1 size of trap over the other. When both a large and a small 
trap were used at a trapping station, it was very rare for both 
traps to have captures. On the Stockrahm site where 1 large and 
1 small live trap were placed at each station, there were no 
cases out of 770 possible cases where both traps had captures at 
the same time (70 stations with 2 traps per station with 11 trap 
checks = 770 possible cases). On the Aakre site in Transect 1 
where 1 of each size trap was placed at a station, there were 
only 7 cases occurring out of a 138 possible cases or 5.1% (i.e, 
23 stations with 2 traps per station with 6 trap checks = 138 
possible cases). Apparently, 2 captures per station is more 
common when the populations are higher as they were on this site 
as compared with the Stockrahm site. 

On the Aakre site in Transect 1 where 1 large and 1 small trap 
was used at each station, meadow voles seemed to have no size 
preference in traps. When the original capture of each animal 
was considered, 53.3% of the adults were captured in large traps 
and 46.7% in small ones (n = 15). In immature meadow voles, 
47.1% were caught in large traps and 52.9% in small ones (n = 
17). On the Stockrahm site, the same trend was true for all 
species except meadow voles or shorttail shrews which had a very 
small sample size: masked shrews had 46.2% in large and 53.8% 
in small traps (n = 13), shorttail shrews had 25.0% in large and 
75% in small ones (n = 4), and deer mice had 60.0% in large and 
40.0% in small (n = 5). The meadow voles seemed to be caught 
more readily in the small traps: adults had 33.3% in large and 
66.7% in small (n = 18) and immatures had 23.1% in large and 
76.9% in small (n = 13). In several cases, the size of the trap 
that did the capturing was not recorded and could not be included 
in the analysis. When each of the above proportions was tested 
for a 50:50 ratio of large traps to small traps using a 
chi-square test for goodness of fit, none of them were 
significantly different from a 50:50 ratio (P > 0.05). However, 
when adults and immature meadow voles were combined on the 
Stockrahm Study Site, the sample size was large enough to detect 
a significant difference with voles favoring small traps cx2 = 
5.452, d.f. = 1, n = 31, P < 0.05). 
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We thought that perhaps the captL.r·e of a shrew in a trap might 
influence other non-shrew species not to enter the trap (because 
shrews are insectivorous/carnivorous). On the Stockrahm site 
where many shrews were captured, there was only 1 case of a 
meadow vole being captured in a small trap after a shorttail 
shrew had been there, and 1 case of a deer mouse being captured 
after a masked shrew in a small trap. There was 1 additional 
case where a meadow vole might have been captured after a masked 
shrew in a large trap, but the meadow vole trap size was not 
recorded. However, the recorded location of the trap indicated 
that it probably was the same trap. 

1991 Field Season Including Habitat Associations 

Trapping data from the summer of 1991 _indicated that all of the 
target species except the plains pocket mouse were captured 
(Tables 5, 6). Of the target species, prairie voles and 
northern grasshopper mice were captured most often. Several 
skins and skulls of the target species were preserved and should 
be verified by the Bell Museum. Because grasshopper mice were so 
readily identifiable in the field, no specimens were collected. 
Instead, photographs were taken which are included with this 
report. 

A variety of nontarget species were also captured, including 
several species of shrews, deer mice, and meadow voles (Tables 
5, 6). Some of the captured deer mice were infected with botfly 
larvae, especially those captured on Site 2. Many thirteen-lined 
ground squirrels (Spermophilus tridecemlineatus) were captured 
which precluded the target species from getting into the occupied 
traps. On sites where many ground squirrels were captured, there 
was often also a high rate of sprung traps which could have 
affected the capture rates of other species. These squirrels 
were too large to toe-clip, and, therefore, original captures 
could not be distinguished from recaptures. Subsequently, only 
the total number of captures is known, not the number of 
different individuals. 

Unusual captures included 2 Great Plains toads (Bufo cognatus) on 
Site 10 and 1 American toad (Bufo americanus) on Site 2. Both of 
these sites also had many insects visiting the traps to eat the 
peanutbutter which might have attracted the toads. One northern 
leopard frog (Rana pipiens) was seen on Site 1, but it was not 
captured. This latter siting was very unusual because this was a 
very dry site. 

The sex ratios were fairly even for all species except in the 
meadow voles where more females were captured (Table 5, 6) just 
as on the Stockrahm and Aakre Sites (Table 4). A ch-square test 
for goodness of fit indicated a sex ratio significantly different 
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from 50:50 when the 1991 data was combined for the 15 sites (X 2 -
5.333, d.f. = 1, n = 12, P < 0.05). Of the target species, 
immature grasshopper mice were seldom captured, while immature 
prairie voles were more common (Table 7). 

Captured animals were caught in nearly equal numbers in large and 
small traps, again indicating no preference in trap size. When 
all original captures of small mammals for the 1991 season were 
considered (excluding thirteen-lined ground squirrels because 
they could easily fit only into the large traps),2 45.5% were 
caught in large traps and 54.5% in small traps (X = 1.273, d.f. 
= 1, n = 154, P > 0.05). When only the target species were 
considered, 55.2% of the origina2 captures were caught in large 
traps and 44.8% in small ones (X = 0.310, d.f. = 1, n = 29, P > 
0 o 05) o I 

The habitat at each study site was described (Appendix D: 
Habitat Descriptions). All of the 1991 study sites were on 
protected land, so "landuse" was essentially a meaningless term. 
However, the landuse of the area surrounding the study plots was 
recorded. Some of the more common plant species were identified 
and recorded, but the list is by no means comprehensive (Appendix 
E: Plant List). Maps for the study sites are given in Appendix 
F: Maps. 

Prairie voles were found on Sites 1, 4, 6, and 10 (Table 7). The 
first 3 sites were typical native prairie characterized by native 
grasses and forbs. Most prairie voles were caught on Site 1 
(Bicentennial Prairie), and all 9 of these voles were taken in 
grassy areas. Site 10 (Yellow Bank Hills) was very hilly and 
gravelly, but it had native prairie species (Appendix D: Habitat 
Descriptions). Of the 4 prairie voles caught at this site, 3 
were from habitat classified as "sparse grass hilltop" and 1 from 
"low grass hillside". It is interesting to note that, of all the 
sites where prairie voles were captured, meadow voles were found 
only on Site 1 (Tables 5, 6). However, all of these 4 study 
sites were relatively dry prairie. On Site 1, meadow voles and 
prairie voles did not seem to be noticeably segregated. In fact, 
there was 1 instance where both species were captured at the same 
trap station during the 4-day trapping period. 

Northern grasshopper mice were captured on Sites 6, 10, 14, and 
15 (Table 7). Each of these sites was characterized by gravel 
pits or gravelly hills. Vegetation was often sparse. 
Grasshopper mice were often caught in localized areas, i.e., they 
were not spread evenly throughout the study site. Most captures 
of this species occurred on. Site 10 (6 mice) and all of them were 
along the same hill within a 50-m continuous stretch of trap 
stations. All 6 captures were in grass or weeds (usually 
sparse) along the hilltop or hill side, and all captures were 
verynnear burrows which were seen to be used by the mice. On 
th i, s s am e s i t e , there we r e 2 i n stances were a fem a 1 e was ca u g ht 
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in a trap first, then a male was 'aught in the same trap at a 
later date. It was also noted that deer mice were caught in the 
same traps that had formerly caught grasshopper mice, indicating 
that the deer mice did not avoid the smell of the latter. Sites 6 
and 10 were the only ones where more than 1 of the target species 
were captured, with captures of both the prairie vole and the 
northern grasshopper mouse at each site (Table 7). 

The lone western harvest mouse was captured at Site 11 in a 
grassy/weedy area on a hilltop. An identical specimen was taken 
and preserved from near Site 7 (exact location is T117N, R46W, SE 
1/4 of the SW 1/4 of S1). This specimen is still awaiting 
verification by the Bell Museum. Its front incisors appeared to 
have the longitudinal groove characteristic of this species, but 
the skin was nearly identical with the more common house mouse 
(Mus musculus). In any event, this species seemed to be 
exceeding rare or nonexistent on our study sites. 

Of the nontarget species, deer mice and thirteen-lined ground 
squirrels were the most widely distributed, being trapped on 12 
and 13, respectively, of the 15 sites. Surprisingly, meadow 
voles were captured on only 4 of the 15 sites (Tables 5, 6). 

On Site 5 (Bluestem Prairie), there were no captures of any type 
of mammal. This seemed unusual because the habitat seemed to be 
suitable for voles and perhaps even prairie voles. Examination 
of this site while traps were being set or checked, however, 
revealed little sign of voles (e.g., runways, clippings). It was 
noted that there seemed to be a large number of insects which 
frequented the traps and also ate the bait. Those insects which 
seemed very abundant included field crickets (Gryllus sp.), camel 
crickets (Ceuthophilus sp.), red ants (Family: Formicidae), and 
millipede (Class: Diplopoda). Some drizzling rain occurred 
while this site was trapped, but generally it was fairly dry and 
foul weather was not believed to be a factor in the poor trapping 
success. 

DISCUSSION 

The initial trapping on the Stockrahm and Aakre Study Sites 
during the fall of 1990 helped us plan the most efficient 
trapping methods to use for the summer 1991 field season. 
A distance of 10 m between traps worked quite well; each 
transect could then cover a. long distance, yet traps were close 
enough to detect movement in the small mammals between trap 
stations. Peanutbutter and rolled oats worked very well as a 
bait for herbivorous mammals (e.g., voles, mice) as well as 
carnivorous/insectivorous ones (e.g., shrews). Two traps per 
station did not seem necessary because it was relatively rare for 
2 small mammals to be captured at the same trap station at the 
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s am e t i me even w h en 2 tr a p s we r e 1 3 e d . Th i s was tr u e w h et h er t h e 
live traps were large or sma11. 

Generally, there appeared to be no preference in small mammals 
for either large or small traps. The main exception was in 
meadow voles on the Stockrahm Study Site where they seemed to 
prefer the small traps. It is not known why this would occur on 
only 1 study site and not any of the others. One possibility is 
that voles were avoiding those traps that had previously caught 
shrews. Seventeen shrews were also aught on this plot of which 
7 were captured in large traps. Shrews are 
predaceous/insectivorous and perhaps voles avoided them or their 
smell left in the traps. Even though there were 2 documented 
cases (1 meadow vole, 1 deer mouse) where non-shrew species 
entered a trap after it had captured a shrew, the data were 
inclusive. 

It is unknown why more fem~1le meadow voles than males were 
captured in our study, but females have higher survival rates 
than males in some habitats (Getz et .§..1. 1979) and this could 
directly affect sex ratios. Other possible factors could include 
differences in trappability, differences in curiosity or 
cautiousness toward traps, or females' greater need for high 
caloric food such as peanutbutter. 

The habitat associations in which we captured our target species 
as wel 1 as our nontarget species closely agreed with the 
published literature. All prairie voles were captured in areas 
of relatively dry.prairie. Most meadow voles were captured on 
the Stockrahm and Aakre Study Sites, both of which had very dense 
ground covers mainly of grass and also low damp or wet areas. 
When Decoursey (1957) trapped both vole species in the same area 
in Ohio, he found that meadow voles were more numerous in moist 
situations while prairie voles were in relatively dry areas. 
Likewise, Miller (1969) found that meadow voles preferred moister 
areas with dense vegetation while prairie voles were usually 
found in drier areas with less dense cover. He also did 
behavioral studies with the 2 species and he believed that 
ecological as well as behavioral factors might serve to separate 
them in natural habitats. He found that when the more aggressive 
meadow vole was absent, the prairie vole might range into the 
wetter and vegetatively denser areas. Getz (1962), however, 
found that interspecific aggression between meadow voles and 
prairie voles was less than intraspecif ic aggression in meadow 
voles. Even though prairie voles seemed to be less aggressive 
generally, they seemed to be dominant over meadow voles. Getz 
(1963) believed that the different physiologies of meadow and 
prairie voles might influence their choice of habitat rather than 
aggression. His water metabolism studies indicated that prairie 
voles were better adapted to dry habitats than were meadow voles. 
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Getz .§.1. _g_l. (1979) compared meadc1 vole and prairie vole 
densities is 3 different kinds of habitat: alfalfa, bluegrass, 
and tall grass prairie in Illinois. The densities for prairie 
voles in order of greatest to least density for each habitat was: 
alfalfa, bluegrass, and tall grass prairie, while the 
corresponding order for meadow voles was bluegrass, tall grass 
prairie, and alfalfa. It is interesting to note that neither 
species reached its peak density in tall grass prairie, the only 
natural habitat. Zimmerman (1965) found that meadow voles 
occurred in fields containing at least 50% grasses and abundant 
cover, while prairie voles were trapped in areas with less grass 
and cover. 

On Site 1, our only site where both species of voles were 
captured, the species did not seem to be occupying noticeably 
different habitats. One trap station had captures of both 
species over the 4-day trapping period. It is possible that 
densities of the voles were not great enough to influence habitat 
associations and/or the habitat was relatively homogeneous. 

All captures of grasshopper mice in our study were at sites that 
were relatively dry with areas of gravel and often sparse plant 
growth. Soils were usually sandy and somewhat coarse. 
Northern grasshopper mice have been recorded in areas with sandy 
soil in Kansas (Kaufman and Fleharty 1974, Kaufman et .a]_. 1990), 
short-grass prairie in Colorado (Flake 1973), grasslands in 
Oklahoma, semi-stabilized sand dunes in Utah (Egoscue 1960), 
desert grassland in New Mexico (Rebar and Conley 1983), and 
sagebrush desert in Nevada (O'Farrell 1974). McCarty (1978) also 
gave a good summary on this species and some of this information 
was taken from this source. Our capture data suggests that the 
vegetation on the surface of the soil is not as important as the 
soil type. It seemed that a variety of different kinds of 
vegetation could be on the surface as long as it was sparse and 
as long as the soil was sandy/gravelly. 

Egoscue (1960) and Bailey and Sperry (1929) believed that 
grasshopper mice required soils that permitted frequent dust 
bathing or their pelage became oily and unkempt. Egoscue (1960) 
also mentioned that the grasshopper mice he studied in Utah 
avoided marshy areas, extremely rocky areas, precipitous 
hillsides, shadscale (Atriplex confertifolia) flats with their 
alkaline soils, and pickleweed (Allenrolfia occidental is) 
hummocks (salt-tolerant vegetation). 

Egoscue (1960) suggested that adult grasshopper mice lived as 
isolated pairs or bisexual ~airs. On Site 10, however, we found 
6 grasshopper mice trapped within a 50-m transect along 1 
gravelly hill. It was possible that some of these animals were 
offspring who not yet dispersed. Two of the males appeared to 
have testes that were in the process of descending (or had just 
done so), and thus were only reaching sexual maturity at the time 
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of capture. The 2 cases of adult males entering traps where 
adult females had formerly been captured might indicate some sort 
of sexual attachment, but the scant data were inconclusive. 

We were a little surprised that we captured deer mice in the same 
traps in which grasshopper mice had been formerly captured 
because grasshopper mice have been known to kill a variety of 
other rodents (Ruffer 1968). Horner et _gj_. (1964 or 1965 - both 
years were printed on the original paper), however, noted that in 
a laboratory test, the southern grasshopper mouse (Q. torridus 
longicaudus) did not kill a Peromyscus maniculatus. They 
attributed this to the agility and speed of the latter species. 
The odor left in the traps by our grasshopper mice was very 
characteristic and very strong. Bailey and Sperry (1929) also 
reported a very strong odor, "almost skunklike", and believed it 
was from their feces and the nature of their diet. 

Most of the shrews captured in our study were from the Stockrahm 
Study Site which had quite a few trees in the vicinity and also 
some damp or wet areas. Although we captured shrews all over 
the study site, more captures occurred near the trees than on the 
hotter and dryer areas of the site. The masked shrew is often 
found in moist areas in forests as well as open or brushy areas 
and the shorttail shrew is not restricted in habitat according to 
Burt and Grossenheider (1976), so the Stockrahm habitat was not 
uncharacteristic for either species. The sole arctic shrew was 
captured in a low, wet area very close to an area with standing 
water and trees. Although Burt and Grossenheider (1976) mention 
that its habitat is tamarack and spruce swamps, neither of these 
trees seemed to be in the vicinity. Many of the trees in the 
area were oak (Quercus sp.). Because this species is relatively 
rare in Minnesota, this capture was of special interest. 

Thirteen-lined ground squirrels and deer mice seemed to be fairly 
common on many of our study sites (Tables 5, 6). This was not 
surprising because both are known to be fairly common species in 
grasslands habitats (Burt and Grossenheider 1976). The ground 
squirrels were especially abundant on Site 7 which was a wildlife 
management area, a portion of which appeared to have been 
disturbed. 

Site 5 (Bluestem Prairie) was the only site with no captures. 
The great number of insects in the traps eating the bait was 
be 1 i eve d to be· a f actor i n the poor tr a pp i n g success , a 1 though 
the lack of vole sign on this site indicated that populations 
might have been low to begin with. The Bluestem Prairie was also 
trapped during the 1988 Minnesota County Biological Small Mammal 
Survey (Birney and Nordquist 1991), and neither meadow voles nor 
prairie voles were captured at that time. Predator densities in 
this area are not known, but perhaps this is also a factor. 



The plains pocket mouse was not c4ptured on any of the study 
plots during this study even though we trapped a variety of 
grassland habitats. Perhaps this species is more rare in 
Minnesota than formerly believed. 

CONCLUDING REMARKS AND RECOMMENDATIONS 

2 1 

Prairie voles were found in a number of dry grassland prairie 
sites, northern grasshopper mice were found in several gravelly, 
sandy areas, 1 western harvest mouse was believed to have been 
found on a single site, and no plains pocket mice were captured. c!~~e 
Based on these trapping records, perhaps all 4 species should be 'r·~ 
put on the "Special Concern" list, especially the 2 latter 
species. Currently, only the prairie vole is on this list. 

The grasshopper mice were always associated with gravelly areas. 
This type of area, including old and current quarry sites, 
should be investigated further around the state and perhaps 
protected in some way if this habitat proves to be critical. 
Perhaps native prairie is not necessary for this species, but 
only sites with gravel/sand. 

Birney and Nordquist (1991) discuss the impact of burning on the 
habitats of these species. In our study, Site 2 (Felton Prairie) 
was obviously burned very recently as evidenced by black ash and 
a complete lack of litter, a site which only had captures of deer 
mice (Table 5) (which seemed to be heavily infected with botfly 
larvae). Site 2 was also quite wet and harbored many mosquitos. 
Site 4 appeared to have also recently been burned because no 
litter was obvious. Again, deer mice were the most abundant 
species and only 1 prairie vole was captured (Table 5). Site 14 
(Buffalo River State Park) was burned in 1990 and grasshopper and 
deer mice were captured there in 1991. The recommendations that 
Birney and Nordquist (1991) make about burning small patches of 
prairie on a rotational basis seem to be valid. Managing this 
mosaic of habitats would eliminate litter on some plots to 
provide a more open habitat for the plains pocket mouse and allow 
litter to build up on other plots to provide habitat more 
suitable for prairie voles and western harvest mice. The effect 
of burning on the habitat of the grasshopper mouse is unknown. 
However, because they usually live in underground burrows (Ruffer 
1965b) and seem to have little dependence on litter cover, it is 
not unreasonable to suspect that the effect is minimal. 

Another habitat that should. perhaps be looked at more closely is 
the land under the CRP program. These areas could be potential 
new habitats for the target species, especially after the land 
has been out of agricultural production for a number of years and 
the species plant diversity increases, providing a more optimal 
habitat. 
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Table 1. Timing of prebaiting, s~tting, and checking small 
mammal traps in Clay and Lac Qui Parle Counties durin9 
s u mm er 1 9 9 1 . 

TIMES DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 

Morning Set Check 2 Check 5 Check 8; 
Traps Pick Up 

Traps 

Afternoon Set Up Check 3 Check 6 
Transect; 
Prebait Traps 
& Lock Open 

Evening Check , Check 4 Check 7 
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Table 2. List of museums or col 1 _ctions to which letters of 
inquiry were sent or calls made regarding specimens and 
their capture locations of 4 target species (prairie 
vole, northern grasshopper mouse, plains pocket mouse, 
and western harvest mouse) from Clay and Lac Qui Parle 
Counties, Minnesota. Letters were sent or calls made 
in November 1990 and December 1991. 

LETTER MAILED TO / CALL MADE TO REPLY 

North Dakota State University (Fargo, ND) No Specimens 

Concordia College (Moorhead, MN) No Specimens 

University of North Dakota (Grand Forks, ND) No Specimens 

Bemidji State University (Bemidji, MN) 

University of Minnesota & Bell Museum 
of Natural History (Minneapolis, MN) 

University of Kansas (Lawrence, KS) 

Field Museum of Natural History 
(Chicago, IL) 

St. Cloud State University (St. Cloud, MN) 

The Science Museum of Minnesota 
(St. Paul, MN) 

University of Minnesota-Duluth (Duluth, MN) 

Southwest State University (Marshall, MN) 

a 

No Specimens 
a, 

t1. ochro9aster 
( 2 in Clay) 
Q. leucosaster 
(2 in Clay) 
(8 in Lac Qui 
.e.. f lavescens 
( , in Clay) 
(3 in Lac Qui 
B.. mesa lot is 
(4 in Lac Qui 

No Specimens 

No Specimens 

No Specimens 

t1. ochrosaster 
Q. leucosaster 
(Clay) 

No Reply 

No Reply 

b 

Parle) 

Parle) 

Parle) 

b 

Most of these 20 captures were also listed in the Natural 
Heritage Database to which I already had access. 

b 
More .detailed capture information is included in Appendix B. 



Table 3. Final 1 ist of trapping ~· ites for sma 11 mammal 
study during summer 1991. 

STUDY COUNTY TOWNSHIP RANGE SECTION 
SITE 
NUMBER 

Clay 141 45 5 

2 Clay 142 46 36 

3 Clay 142 45 36 

4 Clay 139 46 22 

5 Clay 139 46 15 

6 Clay 139 46 23 

7 Lac Qui Parle 1 1 7 46 

8 Lac Qui Parle 1 1 7 46 5 

9 Lac Qui Parle 1 1 7 46 8 

10 Lac Qui Parle 1 , 8 46 4 

1 1 Lac Qui Parle 120 46 2 

12 Lac Qui Parle 1 , 9 46 35 

13 Clay 139 46 , , 
14 Clay 139 46 14 

15 Clay 139 46 14 

28 
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Table 4. Sex and age distributior of captured small mammals on 
Stockrahm and Aakre Study Sites in Clay County, 
Minnesota during fall 1990. Includes only original 
captures, i.e., recaptures are not inc 1 uded. Data are 
combined for all trapping sessions. Some specimens 
were originally believed to be M· ochrogaster, but 
examination of several skulls revealed they were tl. 
pennsylvanicus; therefore, all captured voles are 
listed as the latter species. A= adults, 
I = immatures, M = males, F = females. 

SPECIES STUDY SITES 
Aakre Farm Stockrahm Farm Totals 

Males Females Males Females M F 
A I A I A I A I 

a 
INSECT I VORA 

Blarina 
brevicauda 

Sor ex 
cinereus 

Sor ex 
arcticus 

4 5 

13 . 1 3 

1 

RODENT IA 

Clethrionomys 
gapperi 

Microtus 9 
pennsylvanicus 

Peromyscus 
maniculatus 

38 34 37 6 

1 

7 12 8 60 91 

2 3 2 3 

CARN I VORA 

a 

Mustela 
nivalis 

, 

It was generally not possible to determine the sex of the 
captured shrews with the exception of 3 female adult Sorex 
cinereus on the Stockrahm site. For simplicity, all shrews 
are listed under the female column. 
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Table 5. Summary of small mammal~ captured in Clay County during 
summer 1991. Thirteen-;ined ground squirrels were too 
large to be toe-clipped for individual recognition; 
therefore, original captures could not be distinguished 
from recaptures. The numbers listed here for this 
species represent all captures of both sexes combined, 
i.e., all original and subsequent captures. M =male, 
F = female, T = totals. 

SPECIES 

INSECT I VORA 

Sorex cinereus 

RODENT IA 

Microtus 
pennsylvanicus 

Microtus 
ochrogaster 

Onychomys 
leucogaster 

Peromyscus 
maniculatus 

, 
M-F 

a 

b 
0-3 

4-5 

3-1 

Spermophilus 2 
tridecemlineatus 

a 

STUDY SITE NUMBER 

2 
M-F 

3 
M-F 

1 

c 
1-5 

4 
M-F 

0-1 

d c 
7-9 1-0 4-2 

2 3 

5 
M-F 

6 
M-F 

1-0 

0-1 

3-5 

13 
M-F 

1 

1 - 1 

1 

14 
M-F 

15 
M-F 

2 

1-2 2-1 

3-2 

1 5 

T 
M-F 

4 

2-9 

5-6 

3-4 

21-19 

15 

It was not possible to determine the sex of the captured 
Sorex cinereus. 

b 

c 

d 

1 additional Microtus sp. was captured, but it was too young 
to be identified as either a prairie vole or a meadow vole. 

1 additional animal of unknown sex was also captured. 

2 additional animals of unknown sex were also captured. 
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Tab 1 e 6 . Su mm a r y of s ma 1 1 m amm a l ~ · capt u r e d i n L a c Q u i P a r 1 e , 
Minnesota during summer 1991. Thirteen-lined ground 
squirrels were too large to toe-clip for individual 
recognition; therefore, original captures could not be 
distinguished from recaptures. The numbers listed here 
for this species represent all captures of both sexes 
combined, i.e., all original and subsequent captures. 
M = male, F = female, U = unknown sex, T = totals. 

SPECIES 

INSECT I VORA 

Sorex cinereus 

Blarina brevicauda 

RODENT IA 

7 
M-F-U 

2-1-5 

Clethrionomys gapperi 0-1 

Microtus pennsylvanicus 

Microtus ochrogaster 

Onychomys leucogaster 

Peromyscus 
maniculatus 

2-2 

a 
Reithrodontomys rnegalotis. 

Sperrnophilus 
tridecemlineatus 

a 

42 

8 
M-F 

STUDY SITE NUMBER 

9 
M-F 

10 
M-F 

1 1 
M-F 

1 2 
M-F-U 

0-1-1 

T 
M-F-U 

0-1-1 

0-1-12 2-2-17 

0-1 

0-1 0-1 

0-4 0-4 

3-3 3-3 

3-0 0-2 14-10 6-2 2-3 27-19 

1-0 1-0 

2 13 7 4 69 

A skull and skin of this same species was collected at a 
nearby site and has tentatively been identified as 
Reithrodontomys megalotis. It is awaiting verification by 
the Bell Museum. 
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Table 7. Sex and age distributior of target species captured in 
Clay and Lac Qui Parle Counties, Minnesota during 
s u mm er 1 9 9 1 . 

SPECIES 

M F 

Microtus 
ochrogaster 

Adults 

Immatures 4 

Onychomys 
leucogaster 

Adults 

Immatures . 

Reithrodontomys 
megalotis 

Adults 

Immatures . 

a 

4 

a 

4 

M F 

STUDY SITE NUMBER 

6 10 1 1 14 15 

M F M F M F M F M F 

2 

2 

, 3 2 2 2 

A skull and skin of this same species was collected at a 
nearby site and has tentatively been identified as 
Reithrodontomys megalotis. It is awaiting verification by 
the Bell Museum. 
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APPENDIX A: FIELD FORMS 
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Page __ of __ 

ta te Wea tmr 
Cbservers --------------------

Dama Br\l'ls Stockrat. 
Moorhead State tl'liversity 
Biology Deptrt:ment 
Moorhead, .. 56563 

StOOy Plot NUD&r ROUiif ifultier 
StOOy Plot Locatioo 

--------~· Coll'l ty T R S (218) 236-2576 

Station Quad Trap Habitat Runway Species Anina! Sex Age weight mtil ~.-~;nn - -
Size Nlllt>er (g) (am) Onlitiat 

.~· 

I ' 
: 
·-, 

I 

I 
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HABITAT DA'm Page_of __ 

Dste Weather Iblna Brms Stockrahl 
ct>servers M.s.u. Biology Deplrtment 
Stldy Plot NUll&r lbild iUlltier Mocrhead, flf 56563 . ------ ---------St ldy Plot Loca~ion ____________ (218) 236-2576 
Coll'lty~ _______________ T ______ R ____ ~i ___ _ 

S'IUD! Pl.DI' 

land Use 
____________________________________ __.,. ____________ __ 

Iand<>.mership ________________________________ --+------------~ 

Size of Field __________________________________ ..,_ __________ __ 
Size of Plot 

__________________________________ _._ ____________ _ 
'lbpography _________________________________ -+--------------

Description of Stldy Site __________________________ ._,. __________ __ 

Plant Species 

/ I 

Map of Plot 
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APPENDIX B: CAPTURE RECORDS 
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APPENDIX B: Capture records for the 4 target small mammal 
species from Clay and Lac Qui Parle Counties, 
Minnesota. Information is taken from the 
"Minnesota Natural Heritage Program Element 
Occurrence Records" (MN N H P E O R) and from the 
"Minnesota County di o logical Survey: 1988 Sma 11 
Mammal Surveys" (Birney and Nordquist 1991). 

OCCURENCE RECORD: 
DATE OF INFORMA7:JN 
RECORD UPD?~ TED: 
L '.) c ~. T =- 0 N : 

F:EG:::JH: 
c;ut1J MAP: 

LONGITUDE: 

LANDSCAPE REG:ON: 
~.ouG:C[ :JF r~ECORO: 

ELEMENT· 
·:--: "CTE: 

Jl'-IERSHIP: 
~"'Pi!'-iAGED AREA( s): 
·_~cc~_:s:::NCE F:ECORD: 
DATE or.:- -:. ~-.r-:-cH~M~1 T: O~! 
RC-'.:COF~D UF:ir_)A°"T.ED: 
'·-;JC t. T I 0 ~~ : 
:_Esi~·1L: 

F<EGIJN: 
~U:~D MAP: 
U\TITUDE: 
'.....ONGITUDE: 
S TA TE S TA T lJ ::. ; 
~ANDSCAPE REGION: 
SOURCE OF RECORD: 

MAN(iGED r;REA( s): 
OCCURENCE RECORD: 
DATE OF INFORMATION 
RECORD UPD:~T~D: 

L_OCf-;.TION: 
'.....EGAL: 
1 -GION= 
-. ~AD M(-iP: 
Lt~TITUDE: 

LONGITUDE: 
ST ATE ::. T r:..HU:::.: 
LANDSCAPE REGION: 
SOURCE OF RECORD: 

: r~=~F::::-:-u·3 OCHROGASTEF:: ( P·r-.3i:· .Lt-..: \/~)>j) 
: :~ .-::· ~ ~ ~ ~ ;: ·r a. i. r i e ( 7 O 3 C1 a c~ r e s ~1 

:cou~~/ (Tax Forfeit) 

: .:i. ·::: '·J ::.; ;- i f i e ci 
; 5 P:u gust : ·':J7 ') 
: Ci l~•.' / i':) :I / 1 9 8 r::, 

i c:ay :=- 1-:>unty :' ~1N 
; ; ~ 4 J. t\! R4 5l~ ~3l00S 
I ., 
1 .J.. 

; _; ~ '.:; .. Ti s w ( ,J 0 4 c ) 
: ,q 7 ::?. ' 7 II 

; 9 ~:. 2 .s ? 2 2 II 

i :-:::.1-=ec: a.::. Co nce1 r; 
:Rs~ River Valley 
: ~1 N f'~ 6 t L.11 a l Her· 1. t 3. g e :=· r o g r a rn ~ l e rn e n t :.>: :: -.._ ·;· ; · ··.'.:' ;: c ;::., F.· :.::~ c o ·r c! s l 

:pag~ 5, 27 Sep~ :990 

: M = CRc:us 8Cl-lROG(i'3 7EF~ ( P·r a i ( i e Vo~ e) 
; f-='e l to:-i f:"r- ai '( i-2 
: P . · iv at. e C 1;J n er :::~ ~-: ~ ;:..:-
; r: c t ,11 a nag e d or no r e co . - <::'. 

;-=:-s ve·:ified 
: : '19C~ 
::S/24/1990 
: ;::· : a/ count / , Mr.: 
:~:42N R4SW SES~31 
I" 
I .i.. 

; :) ~ e n SW ( J O 4 C ) 
:47 3' 52 11 

;96 .?5' '.f5" 
: spec i a l Co n c e 1- n 
:qed River Valley 
; r"'~ N H P E 0 R > page g, 

: :='.:~.iYCHCMYS L. E UC OG(..)~.; E~ ( Nor t he·r ;-1 Gr . .:j :::::~: ;-,,~: ,::: :::·e ;· :v:c i...~:::.s ) 
: si t.e not named c,r no reco·-d 
:Private Ownershl~ 
; not irianaged or no reccrrd 
; ~3 \·~ii f ied 
:August 1954 
:os/06/198o 
:clay County, MN 
:T137N R47W 
:i 
: Baker ( L03A) 
:46 42' 5~· 11 

. :No Legal Status 
:Red River Val:ey 
:MN N H P E 0 R, page 13, 27 Sept 1990 



~ANDSCAPE REGION: 
SOURCE OF RE:ORD: 

) W NE R ::, H I ;:, : 
MAf\J('.':\GED A~~E.c;( s): 
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~~~-~·J'Y::·~·~;C~~Y~ 1 ~~··~:c::;c~~~I: .,..~:~.: :. ~~or t'.-:~r ~·; ··.; ~r~:~:'.---1c;ppt'.:>r ~()i-':::_.\~ ~: 

~::.. i t e n ~) t :'"i ..i (I j ~- ;=~ ·:.· ~- ;-, :~ r- f;' c () ~·- c~ 

t:' ·~~ i. ··v1 a L e 0 w n e .~ -~. :·--. ~ ,.--:; 

C:· '.-3 / 0 t:_, / ~ 9 8 0 
._ .. :; ,:. ::L· ~ pd.: ..;. ·=- C, OL'. """, ..... ; M f'l 

4 
3 a I y NW ( '::" 0 4 ~ .: 
44 55' 4{, ,, 

96 26' 35" 
1'~ o L e 9 a ~ :::, 7_ ,:; ~~ :__..: :~· 

Upper ~~ River s~u~try 
MN NH p E 0 R~ ?age::' 27 Sep~ ~gsc 

: :::i NYC H 0 MYS ~EU CC::· C: ~ ': -.- ~ :-< ( )'../ o r t he r n c; r a. s :::: r . '=·" ::.~ .:.:· e r Mo :_1 ~; i;:_,· ':; 

: s i t e no t n am~::.~(; '-~· ~ ~; :.:,; 1 • e c. o r d 

OCCURENC~ RECORD: ;:6 verified 
DATE OF INFORMATION :August 195: 
RECORD UPDATE): :09/08/1980 

REG IOI'<: 

i_('1 T I'iUDE: 
L..CNCITUDE: 

~ANDSCA?~ ~C~:~N: 

SOURCE OF RECORD: 

ELEMENT: 

OWNERSHIP: 

MANAGED ARL:..~;( E:): 

OCCURENCE RECORD: 
DATE OF INFCRMATION 
F:ECORD UPDATED~ 
~ou:·:~ION: 

:_EGr~L: 

~ E G I '~_·! r\; : 
QUAD MAP: 
LATITUDE: 
l_ONGITUDE: 
STATE S·TATUS: 
LANDSCAPE REGION: 
SOURCE OF RECORD: 

: Lac Gl u i F' a r le C cu ; .. , :. / , MI\ 
:T117N R46W 32 
I /1 
I ' ... t 

: 44 54' 0 IJ 

; (~),~I 26 ) 30 II 

: No le9a l :, ta:~.;--' ~c. 
!Upper MN River CcG~try 
; M~~ N H P E C R, page 14 ~ 2? Se:_:)': :q9.:~ 

:oNYCHOMYS LEUC2GAS~ER (Northern Grassho?per Mouse) 
:Florida Creek -:=..~ou9h l.JPf'i 
:u.s. Fish & ~i:ci~ife Service (~a~erf)w: ?roducticn 
: Area) 
:Florida CreeK ~?A 
:25 verified 
: 20 P;ugust l 988 
:03/27/1990 
: Lac Qui Par le C: c 1_; r: t / , :---~~·I 

:r116N R45W SWSE09 
:4 
i Ga 1- y SE ( ~.; 0 4 C ~· 
: 4 4 . :, 1 ' 5 4 II 

:96 16' 57" 
: No Legal Stat:w,~: 

:upper MN River -C.ountry 
:MN NH PE 0 R, page 17, 27 Sept 1990 



- ...,.. T ·-
..:. l ..... ~ ,·:_ • 

~. 

- ·,'1 ' ~ . 

c_:. A I ~ 0 F~ : r~ F 0 F~ M ~i ~ I ~~; N ; .: C H ~«;: :~ ! ::=_; t ~~ .--- · '~-:·· '=> 

F~ ~ ~. Jc:~ c~ LJ Pc){; TED ~ '. i:) -:.:~ .. , ~~ 7 , ,. -~ 9 (1 c 

LC::GAL...: 
.=~:EC I ON: 

·_ f'.~ ·: .::: -;- UDE : 
L... or,~;::; r ·:uDE: 

owr<c::~:SHIF': 

MAt·~~:J;ED i~F:E::;( :s): 

:L...ac Q~i Parle County, ~N 
: ~ _: ~-~~ F<44i,,\1 Sl~~·E32 
' -:~ 

i D a i.AJ '::.: 0 r: N lrJ ( ·:; 0 5 E~ ) 
: {f.4 1;:~:, 

~t'.f6 1:' ,.-, "?II 
,j / 

: N () __ es a l '=·ta t us 
: Upp e ~- ;-~ N F'\ -~ ... ,... e :· ::. o u n t i · / 

; :'1 N i'~ H ? E 0 F~ , ~: a. (;; e ~ ;3 , 2 7 ·:, e pt. ~ ':;:i::i C 

; P E F~ (J C:i NA THU :3 F L r;i 'v' E S C ~:: : .. ~ ·~ ( P l a i n ·:::; ;:: C· _:_.· ~ .. .:, ~- M <:::· •--1 :7.. , _. 

: 3 i ;_ e ;; o t n a rn e d or n Li : · ~- c o r cl 
: ~ .:. ,J 0 ~:.. e 0 w n e r s h i. p 
; ;--,c:t :no. r1aged or no -r· 1-:.-:·C'...> r· d 

OCC~RENCE RECGRC: :G ve1 ified 
2ATE OF INFORMATION ;0ugLst 1952 
REC 0 ~~ D LJ PD/~~ TE~~· : : C<? / 2 ·:; / i 9 8 0 

C1UA::J MAF' ~ 

_{-'1-;- I 'UDE: 
LOi'~i::I -:-UDE: 

S~GRCE OF RECORD~ 

ELEMENT: 
'=,1rr: 
OL.JNEF:")f--; IP: 
;--~ /:: >~ ;:i ~1 E ::1 A F~ E <\ ( ~: :; ~ 
CCC~RENCE RECJR8: 

~ :_ .:~ : ~ ~-' ~ ::>a r ~ -s C o u n t y , M ~,~ 
; T 11 7N R46l,,-J =:'':1 
I I\ 
i '-r 

; Gar-·:,. ~;~,, ( S04 E3 ) 
i ~:J. '.i ~ 1 4 i 5 :; II 

; 96 26 1 J5 II 

; >.~o L.ega: ~~tatuE:: 
: ',J p ,::. e ;- Mt~ R i. \;' ;;_. :- C. o u ., 1:::. ~- '/ 

: MN :-'-~ rl P E 0 R , pa 9 e ..:.: :~ 1 2 7 Sep 1:. :.. r:-, ·~1 () 

: PEROGNATHUS FU~\/~SCEt-L, ( P 1.i:-i ns Pc<. :--::~,t Mo: .. ;,s~~) 
;~a~fre~ 6 (69 acres) 
: F' r i 'J a. t e Ow n e '( s h i ;::-
: not :n a n a 9 e d 01 · 1 : o r e co r d 
: 11 \/ e ;· i f i e d 

DA7E OF :NFCRMATION :AugLst 1951 
;:·:.:'.CF::J UPL)A:ED. : 09/0e/ 1980 
~~CATION: ;Lac ~ui Parle Cou~ty) MN 

:__t~TI'TUDE ~ 

LONGITUDE: 
STATE s-:-A:us: 
LANDSCAPE REGION· 

JURCE OF RECORD: 

: Tl U;f'-: R46W ~J6 

:4 
:sary NW (S048) 

: 96 26) 45 II 

:No Legal Stat~s 
; Upper MN R i VE''i' CO·~· i-1t r "/ 
;MN NH PE 0 R, page 21, 27 Sept 1990 
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-:~ T" T~" 
·' 1..: ....__ .. 

~:~~l~E0:SH IP: 
MAr~f.;.iC-:[C) ~';r-=.:::=.t ~ ~:, .~ . 

~OCAT :or~: 

;_EGAL: 
RE::.; rm .. ;: 
JU::'.iD :'1AP: 

LATITUDE: 
LONGITUDE: 
·3 TATE 'ST AT US : 
!..... {~ i\j C •': ·:· r: !-=' i:: F. '::: ~: I 0 r·~ : 
':30URCE :JF F~E·-=:~Jr~:D: 

~: T ·: C' ... 
..._}..J... i 1._. .. 

MANAGEC) ARE1-~1( s): 
OCCURENCE RECO~D: 

OATE OF INFOR~ATION 

~- OCA TI Ci"·~: 
LEGAL: 
REGION: 
QUAD MAP: 
UYT I H.iD E : 
LONGITUDE: 
S.')";:;TE ~,'TATU':.: 

LANDSCAPC RE2:0~. 

SOURCE JF ?~~ORD: 

ELEMENT: 
s:TE: 
OW~ER'3HIP: 

MANAGED AREA(s); 
OCCURENCE RECORD: 
DATE OF INFORMATION 
RECORC UPDATED: 
:...cc~1TION: 

LEGAL: 

QUAD MAP: 
LATITUDE: 
LONGITUDE: 
STATE STATUS: 
LANDSCAPE REGION: 
SOURCE OF RECORD: 

; RE I TH R 0 DC NT CM Y ::;, :"'1 E ·~1 r~ L.C::J T : ~. (. ..J 8 s : :: .. 1 . :-L.:-; i v ;::- s ~~ \.· - :· >--

: s i t e no t n a n-it: .. ,::_; c -.- ·-<) r <:; c J : ·::..; 

iTl:'..7N R46W 32 

; Ga i>' NW ( ~,043 -~· 
: 44 54 , 0 II 

; ~~o Lega~ Sta tu:.;~. 
: Jppe:· M!'l R i \le:- .:: (>~ i'; try 
: MN N H P ~ 0 R ~ ;::·a. 9 e 2 6 ~ .2 7 Se 1::i t l ·;• <>. () 

; 8i'~'Y''::t-iC1f~y~, ~Euc:=~:r3f;·~·.7E~ C \~c:·j ~- ::e:- ·:~: c·, .. c::::f:;hof=,~:,i;;·:· '.<.~ 

:not,, named (rna1·sh-(-:ill.top t'r"ans~tior;~· 

I 
I :2 \/ei-i.+iecJ 
:is - 23 August 1988 

:2 mi. S, 7 rni. 
; ; 111r~ R4 4l;~ ~ ·s~A; 
I 

I 

,~ ,~' I '· - '· ) 

- ... ) t_, I .; 

; '."~ N C 0 UN TY 8 I 0 L_ CG I C AL. ':· t_,: F: \/ E Y : 1 9 8 8 SMALL MAM~ .. ; A~ ~<JR\.,. E Y S 
: ( 3:: RNEY AND NORD 1.J._~:: :-3 T , 1 ':J';, l ··· ~,!UDY SI ~C. tt c; ~· . P~iC.lF.: 
: 4 1 & 4 4 ) ; ;, L S 0 0 f\! E: I ;::.: ~·~ E Y L I S; FR 0 M 8 ELL MU:;, C \_Ji"'. 

: ONYCHOMYS LEUCOGASTEF: ( Moi' ther n Grasshcppe' tJ,)USe) 
:Florida :r2e~ s:ough (Hilltop Prairie) 

' I 
:1 \Je'r"ified 
:19 - 23 Aug~st :988 
I 
I 

:4 rni. s, 11.S ff:~. ~ .. J ~::c:1.,•.1::;;~.;-,; ~.~.c: QUI ~·ARLE :=:~:'_:~~·y~ :":!") 
: T 116N F~45W, ·~,l~ L' 4 , SE 1I4 , SEC . 9 ( C3~, It 2 <~ :~ 

I 
I 

; MN COUNTY BIOLOGICAL SUP'v'EY: 198ti SMALL MAMMAL SURVEY·:, 
: (BIRNEY AND NORDC~UIST, 1991-· ...:.TUDY SITE # ~:::: -.,_: .. _/::·~ 
: 4 1 & 4 4 ) ; AL S 0 0 N 8 I RN E Y L I ~. T FR 0 M 8 ELL MU':. E. ;,_; l'~ 



RE·3ION: 
QUAD MAP: 
L-ATITUDE: 
LONGITUDE: 

LANDSCAPE REGION: 
SOURCE OF RE:~R~: 

CT'"':r-, 
'-) ...L., I c... .. 

Ol.JNERSd IP: 
'·1 ~1 ~·~ t..:; '.~, C:: D ARE A ( ::. _: : 
~~CURENCE RE20RD. 
~7E JF INFORMATION 

~:JCAT :ON~ 

LEGr:iL: 

'_Ai .I Tl_.: DE : 
L 0 r) G I ·;- _! ·~: ·.·-:- • 

::::.TA"'.T ~.TATUS: 

LANC<:.c f~F·E REr=1:.: ON: 
SOURCE JF RECORD: 

41 

.I\ _; : .... '_, ·-

;4 :/2 ~r:~ 

: T 11 6 N R 4 5 ~.j ~ ··~ 1 / =: .:3:: : . l ~.:l ( ·~ 8 ::; ii 11 2 ) 

: & 44); 

: ONYCHOMYS LEUCOGAS :ER ( !\·:·~: ·· ·~ ~~1z::: i· r, c·r ,:._..:::::-~:··:,)ppr.; r· Mo:._!:::;:•:. J 

:Antelope Hil:s ~orth 
: F' r ]~ \/ a t e ow n f; 1 • s :-- -~ r:. 
. nc:-t rna ri2ged or 
; 26 1v1 er· if ied 
20 ;,;ugL:·~t l 98E: 
06/2.S/1990 

: : 1. 6 N R 4 5 l,J ~) ·: ~- :·_. 

4 
:3c;. ·r / 'SE ( S04D ) 
44 ~,1' 9" 
:;t; .:_ 7'' 9" 
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APPENDIX B: Sample letter to museums. 

MOORHEAD 
STATE UNIVERSITY 

Moorhead, Minnesota 56563 

Bell Museum of Natural History 
C/O Dr. Elmer Birney 
University of Minnesota 
Minneapolis, MN 55455 

Dear Dr. Birney: 
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29 November 1990 

I am currently conducting a small mammal research project through 
the Minnesota Department of Natural Resources Nongame Grant 
program. We are live-trapping Clay and Lac Cui Parle Counties and 
looking specifically for the following species: 

- Microtus ochrogaster (Prairie Vole) 

- Onychomys leucoaaster (Northern Grasshopper Mouse) 

- Perosnathus flavescens (Plains Pocket Mouse) 

- Reithrodontomys mesalotis (Western Harvest Mouse) 

I wanted to inquire if you have any capture records for any of 
these species from either Clay County or Lac Cui Parle County in 
your museum collection. Would it be possible for you to send me 
a list of any such capture records? We are currently putting 
together a list of potential sites to trap for these species. We 
are especially interested in records from any native prairie 
remnants or natural areas, but we will consider other areas also, 
e.g., hayfields, fence rows, and drainage ditches. Thanks for your 
help. 

Best Regards, 
~~ 

Donna M. Bruns Stockrahm, Ph.D. 
Assistant Professor of Biology 



43 

APPENDIX B: 

~ M 14367 

Captures records from the James Ford Bell Museum 
of Natural History of the 4 target small mammal 
species from Clay and Lac Qui Parle Counties, 
Minnesota. List rrceived1 from Dr. Elmer Birney of 
the Bell Museum i~ September 1991. 

F Hicrotus ochrogaster minor SS 
USA: MINNESOTA, CLAY Co. 
2 MI S, 4 1/2 MI E GLYNDON 
(Tl39N, R46W, E 1/2 SEC 22) 
06 AUG 1980, ZIEGLER, J M 

~ M 14475 
' F Hicrotus ochrogaster minor SS 

USA: MINNESOTA, CLAY Co. 
4 MI SE FELTON 
(Tl41N, R45W, SW 1/4 SEC 5) 
07 AUG 1980, ZIEGLER, J M 

r+tNH M 12780 
M Onychomys 1 eucogas ter 1 eucogas ter SO 
USA: MINNESOTA, CLAY Co. 
BAKER 
14 AUG 1954, MACLEOD, C F 

r+tNH M 14318 
? OnychOJ11ys leucogaster leucogaster SK 
USA: MINNESOTA, CLAY Co. 
2 MI S, 4 1/2 MI E GLYNDON 
(Tl39N, R46W, NE 1/4 SEC 22) 
04 AUG 1980, 

r+tNH M 3196 
M OnychOJ11ys leucogaster leucogsster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
EILERS SLOUGH, MEHURIN TWP 
31 AUG 1951, GUNDERSON & WILLIS 

~ M 3197 
M OnychO.JDys leucogsster leucogsster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP 
(SEC 32) 
29 AUG 1951, GUNDERSON & WILLIS 

~ M 15198 
F OnychOIJJys leucogsster leucogaster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
2 MI S, 7 MI W DAWSON 
(Tll7N, R44W, SE 1/4 SEC 32) 
20 AUG 1988, SMITH, S A 

r+tNH M 15199 
M Onycho.mys leucogsster leucogaster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
2 MI S, 7 MI W DAWSON 
(Tll7N, R44W, SE 1/4 SEC 32) 
21 AUG 1988, SMITH, S A 

~ M 15200 
F OnychOJDys leucogsster leucogsster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
4 1/2 MI S, 11 1/2 MI W DAWSON 
(Tll6N, R45W, S 1/2 SEC 16) 
20 AUG 1988, SMITH, S A 

r+1NH M 15201 
M Onychomys leucogsster Jeucogaster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
4 1/2 MI S, 11 1/2 MI W DAWSON 
(Tll6N, R45W, S 1/2 SEC 16) 
22 AUG 1988, SMITH, S A 

~ M 15202 
F Onychomys leucogaster leucogaster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
4 1/2 MI S, 11 1/2 MI W DAWSON 
(Tll6N, R45W, S 1/2 SEC 16) 
23 AUG 1988, SMITH, S A 

~ M 15203 
M Onychomys leucogaster leucogaster SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
4 1/2 MI S, 11 1/2 MI W DAWSON 
(Tll6N, R45W, S 1/2 SEC 16) 
23 AUG 1988, SMITH, S A 

~ M 14284 
M Perognathus fl avescens perniger SS 
USA: MINNESOTA, CLAY Co. 
2 MI S, 5 MI E GLYNDON 
(Tl39N, R46W, W 1/2 SEC 23) 
05 AUG 1980, ZIEGLER, J M 

~ M 3188 
F Perognathus flsvescens perniger SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MANFRED TWP. 
(SEC 6) 
31 AUG 1951, GUNDERSON & WILLIS 

~ M 3300 
M Perognathus flavescens perniger SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MANFRED TWP. 
(SEC 6) 
15 AUG 1952, GUNDERSON, H L ET AL 



APPENDIX 8: capture Records - Bell Museum List Continued. 

r+fNH M 3301 
M Perognathus flavescens perniger SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP. 
(SEC 28) 
17 AUG 1952, GUNDERSON, H L ET AL 

r+fNH M 3189 
M Reithrodontomys megalotis dychei SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP. 
(Tll7N, R46W) 
30 AUG 1951, GUNDERSON & WILLIS 

~ M 3190 
M Reithrodont0111ys megalotis dychei SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP. 
(Tll7N, R46W) 
28 AUG 1951, GUNDERSON & WILLIS 

~ M 3311 
M Reithrodontomys megalotis dychei SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP. 
(Tll 7N, R46W) 
15 AUG 1952, GUNDERSON & WILLIS 

Ptf.tNH M 3312 
M Reithrodontomys megalotis dyche.i SS 
USA: MINNESOTA, LAC QUI PARLE Co. 
MEHURIN TWP. 
(Tll 7N, R46W) 
16 AUG 1952, GUNDERSON ET AL. 

e 
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APPENDIX B: Letter from Dr. Rick Jannett about specimens of target species. 

The Science Museum of Minnesota 

THIRTY EAST TENrH s-~EET. SAINT PAUL, MINNESOTA 55101 TEL. (612) 221-9488 

Dr. Donna M. Bruns Stockrahm 
Department of Biology 
Moorhead State University 
Moorhead, MN 56563 

Dear Dr. Stockrahm: 

22 February 1991 

This is in response to your letter of November 29. I did 
not reply earlier because only last Friday did we defrost 
1990 material from Clay Co. to verify species determinations 
made in the field. We trapped in Clay Co. in 1989 and 1990, 
never in Lac Qui Parle. I will also tell you where we 
trapped and got none of the four species of interest to you. 
We never took ~- flavescens or g. meqalotis. 

We secured~· ochrogaster in August, 1989, and June and 
August, 1990 on the Felton Prairie (3.3 mi. E. of Felton, 
1.0 mi. S. of Hwy. 34, W. side of road). In the last of 
these sessions we got one o. leucogaster. 

We got none of the four species 1) nearby on the Felton 
Prairie on private Shaw property which is a hayed meadow; 2) 
on the Barlage; or 3) just north of Buffalo Valley State 
Park and south of the RR tracks. 

I would very much appreciate knowing where you have secured 
M. ochrogaster in any county. I have begun a long-term 
study of its distribution, morphometrics, and, with a 
collaborator, genie patterns throughout the state. Thanks. 

Please consider the Science Museum of Minnesota as a 
repository for any documented specimens you may want to find 
a home for. 

Keep in touch and let me know if I can be of any further 
help. 

FJJ/sjn 
Enclosures 

Best wishes, 

?-L 
Frederick J. Jannett, Jr. 
Curator of Biology 

FACILITIES: The Lee and Rose Warner Center, Marine-on-St. Croix, MN 
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APPENDIX C: POTENTIAL TRAPPING SITES 
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APPENDIX C: List of potential small mammal live-trapping 
locations in Clay and Lac Qui Parle Counties, 
Minnesota for summ~' 1991. References consulted 
to compile the list include Wendt (1984), Birney 
and Nordquist (1991), the Minnesota Natural 
Heritage Program Element Occurence Records 
(received from Richard Baker in September 1990), 
and museum records of specimens. 

LAC QUI PARLE COUNTY POSSIBLE TRAPPING LOCATIONS. 

Salt Lake WMA. 
Location: T117N, R46W Sec. 5 and 8. 
Source: Guide to Minnesota Prairies (Wendt 1984) 

Kernen WMA. 
Location: T118M, R45W NW 1/4-Sec. 35. 
Source: Guide to Minnesota Prairies (Wendt 1984). 

Private owner, no name or record (4 sites). 
Location 1: T117N, R46W Sec. 20. 
Location ·2: T117N, R46W Sec. 32. 
Location 3: T117N, R46W Sec. 29. 
Location 4: T116N, R46W Sec. 6. 
Source: Minnesota Natural Heritage Program Element 

Occurence Records. 

Big Stone NWR (2 sites). 
Location 1: T120N, R46W NE 1/4, NW 1/4 Sec. 2. 
Location 2: T120N, R46W SE 1/4, NE 1/4 Sec. 2. 
Source: Minnesota County Biological Survey: 1988 Small 

Mammal Surveys (Birney and Nordquist 1991). 

Florida Creek Slough (2 sites). 
Location 1: T116N, R45W SW 1/4, SE 1/4 Sec. 9. 
Source: Minnesonta County Biological Survey: 1988 Small 

Mammal Survey (Birney and Nordquist 1991) and 
Minnesota Natural Heritage Element Occurrence 
Records. 

Location 2: T116N, R45W SE 1/4, SE 1/4 Sec. 9. 
Source: Minnesota County Biological Survey: 1988 Small 

Mammal Surveys (Birney and Nordquist 1991). 

Colbert WPA. 
Location: T117N, R44W SW 1/4, SE 1/4 Sec. 32. 
Source: Minnesota.Natural Heritage Program Element 

Occurrence Records (Birney and Nordquist 1991) 
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Antelope Hills North. 
Location: T116N, R45W S 1/2 Sec. 16. 
Source: Minnesota Count1 Biological Survey: 1988 Small 

Mammal Surveys (Birney and Nordquist 1991) and 
Minnesota Natural Heritage Program Element 
Occurrence Records. 

Managed Grassland. 
Location: T120N, R45W SW 1/4, SE 1/4 Sec 8. 
Source: Minnesota County Biological Survey: 1988 Small 

Mammal Surveys (Birney and Nordquist 1991). 

Yellow Bank Hills. 
Location: T118N, R46W SE 1/4, NE 1/4 Sec. 4. 
Source: Minnesota County Biological Survey: 1988 Smal 1 

Mammal Surveys (Birney and Nordquist 1991). 

CLAY COUNTY POSSIBLE TRAPPING LOCATIONS. 

Bluestern Prairie SNA and Buffalo River State Park. 
Location: T139N, R46W Parts of Sec. 10,11,14,15,22,23. 
Source: Guide to Minnesota Prairies (Wendt 1991). 

Blazing Star Prairie SNA. 
Location: T141N, R45W NE 1/4 Sec. 5. 
Source: Guide to Minnesota Prairies (Wendt 1991). 

Felton Prairie (2 sites). 
Location 1: T141N, R45W SW Sec. 5. 
Location 2: T142N, R45W SE, SW Sec. 31. 
Source: Minnesota Natural Heritage Program Element 

Occurrence Records. 

Felton Prairie WMA. 
Location: T142N, R46W NW 1/4 Sec. 36. 
Source: Minnesota County Biological Survey: 1988 Small 

Mammal Surveys (Birney and Nordquist 1991). 

Private Owner, no name or record. 
Location: T137N, R47W. 
Source: Minnesota Natural Heritage Program Element 

Occurrence Records. 

Flicker Tail WPA. 
Location: T142N, R45W NE 1/4, NE 1/4 Sec. 35. 
Source: Minnesota County Biological Survey: 1988 Small 

Mamma 1 su·rveys (Birney and Nordquist 1991). 



Ulen WMA (2 sites). 
Location 1: T142N, R44W NW 1/4, SW 1/4 Sec. 30. 
Location 2: T142N, R44W NW 1/4, NW 1/4 Sec 30. 

49 

Source: Minnesota County Biological Survey: 1988 Small 
Mammal Surveys (Birney and Nordquist 1991). 

Bluestem Prairie TNC (two sites). 
Location 1: T139N, R46W SW 1/4, SW 1/4 Sec. 15. 
Location 2: T139N, R46W SW 1/4, NE 1/4 Sec. 15. 
Source: Minnesota County Biological Survey:· 1988 Small 

Mammal Survey (Birney and Nordquist 1991). 

Buffalo River State Park (two sites). 
Location 1: T139N, R46W SW 1/4, NW 1/4 Sec. 14. 
Location 2: T139N, R46W SE 1/4, NW 1/4 Sec. 14. 
Source: Minnesota County Biological Survey: 1988 Small 

Mammal Study (Birney and Nordquist 1991). 

Abbreviations Used: 

-SNA: Scientific and Natural Area. 
-TNC: The Nature Conservancy. 
-WPA: Waterfowl Production Area. 
-WMA: Wildlife Management Area. 
-NWR: National Wildlife Refuge. 
-DNR: Department of Natural Resources. 
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APPENDIX C: Potential trapping sites - below is a portion of a 
letter from Rich P:iker prioritizing the small 
mammal study site~. Letter was dated June 7, 
1991. 

I've prioritized the site list you gave me into two categories: 
- High: Site with historical record of target species 1980 or earlier. 
- Moderate: High quality (e.g. dry mesic prairie) site without historical 

record. 

This results in the following priorities: 

Lac Qui Parle County (9 sites) 
High Priority 

Private Landowner 1,2,3, & 5 (Tll7 R46 S6,20,29,32) 
Moderate Priority 

Salt Lake WMA (Tll7 R46 SS,8) 
Big Stone NWR 2 (Tl20 R46 SENE2) 
Antelope Hills North (Tll6 R45 Sl6) 
Yellow Bank Hills (Tl18 R45 S4) 

Clay County (7 sites) 
High Priority 

Felton Prairie 1 (Tl41 R45 SS) 
Private Landowner (Tl37 R47) 

Moderate Priority 
Bluestem Prairie SNA and Buffalo River SP 

(Tl39 R46 Sl0,11,14,15,22,23) ->dry areas only 
Blazing Star Prairie SNA (Tl41 R45 SS) 
Felton Prairie WMA (and adjacent county lands) (Tl42 R46 S36) 
Bluestem Prairie TNC l & 2 (Tl39 R46 SlS) 

In addition to these, there are a number of other sites that could be targeted, 
including the LQP WMA and TNC's Plover Prairie, and CBS sites in Tl16 R45 S20, 
Tll6 R44 SJ, TllS R42 S36, and Tl20 R44 Sl3-15. I will send Craig a map 
identifying these sites and also targeting sites on the Felton Prairie. Please 
remember about permits and obtaining permission from private landowners! 

Please get in touch with me, Donna, after you've had a chance to look over these 
comnents. 

Sincerely, 

hl 
Richard J. Baker 
Nongame Research Specialist 
612-297-3764 
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Habitat descr i pt i o, is of the study sites for the 
small mammal live trapping study conducted in Clay 
and Lac Qui Parle Counties, Minnesota during fal 1 
1990 and summer 1991. 

Note that A 11 i um cernuum (Study Sites 13, 14) is 
"Threatened" in Minnesota, and Buchloe dactyloides 
(Study Sites 1, 6, 10) is a species of "Special 
Concern''. Both of these species were field 
identified and not collected. These sites should 
be rechecked by professional botanists for 
verification. 

Stockrahm Study Site - 1 1/2 mi. E Rollag, T138N, R44W, N 1/2, 
NE 1/4, S26; Clay County (Parke Township); Private ownership: 
Donna and Jerome Stockrahm. 

The study site was in an approximately 20-acre abandoned pasture. 
It was heavily overgrazed by horses and cattle in the years prior 
to the summer of 1990. It was very hilly and characterized by 
brome and other grasses, sage, thistle, and a variety of weedy 
species (mainly Asteraceae). The study site held 4 transects, 
and 2 ran from the pasture into an adjoining former hayfield 
which held primarily grass (mainly brome), some alfalfa, and less 
thistle and sage. One transect was near a woodlot, and scattered 
trees were near the south ends of all 4 transects. One transect 
ran down a hill into a low, damp area. 

Aakre Study Site - 1 mi. E Rollag, T138N, R44W, N 1/2, NW 1/4, 
S26 and SW 1/4, SW 1/4, S23; 
Clay County (Parke Township); Private Ownership: Robert Aakre. 

The area was quite large (100 acres), hilly, and covered with 
thick grass, mainly brome, and some alfalfa. It had been in the 
CRP program for 5 years and had not been plowed since before 
then. Several years (1988) ago during the drought, it had been 
hayed. The northern edge of the study site was bordered by a 
woods, the western and southern edges by agricultural fields, and 
the eastern edge by a cattail marsh and trees. Three transects 
were very widely spaced in the field, and they covered both the 
dryer crests of the hills and the lower, damp areas. 

Young Study Site - 1 1/2 mi. E, 1/2 mi. N Rollag, T138N, R44, 
SE 1/4, S23; Clay County (Parke Township); Private Ownership: 
Alma and John Young. 

We had originally planned to trap this area during the fall of 
1990 when we were trapping the Aakre and Stockrahm sites. 
However, due to the onset of very cold temperatures earlier than 
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expected and not having enough tr·~s to run more traplines than 
we were already running on the Aakre and Stockrahm sites, it was 
not possible. This might be a good site for some future trapping 
activities. 

This area was very similar to the Aakre site, i.e., quite large, 
characterized mainly by brome grasses and rolling hills. There 
were also trees bordering several sides of this large study site 
which was also in the CPR program. 

Study Site 1 - 12 mi. N, 5 mi. W Hawley, T141N, R45W, W 1/2, SW 
1/4, SS; Clay County, Bicentennial Prairie (SNA). 

Topography of this approximately 160-acre site was mostly flat 
with some undulations. The soil was dry, much litter was 
present, and rodent runways were obvious. The area was typical 
prairie with ground cover mainly of grasses including some 
buffalo grass and sideoats grama with a variety of forbs 
including purple coneflower, purple prairie clover, blue-eyed 
grass, white prairie-clover, buckbrush, goldenrod, lead plant, 
rough blazing-star, and white sweet clover. The 500-m transect 
ran through a low area that had some horsetails. A few scattered 
patches of trees dotted the area. The area surrounding the study 
site was used for agriculture. 

Study Site 2 
NW 1/4, S36; 
Area). 

14 mi. N, 6 1/2 mi. W Hawley, T142N, R46W, S 1/2, 
Clay County, Felton Prairie (WPA- or Wildlife 

This approximately 160-acre site was flat .with small holes and 
ruts. Grasses were the main ground cover including some big 
bluestem. Common milkweed, wild sunflower, prairie blazing-star, 
rough blazing-star, sow thistle, Canada thistle, wild licorice, 
tall goldenrod, and sweet joe-pye weed were noted. The site 
appeared to have been burned within the last year with soil 
blackened from plant ashes. The soil was quite wet and many 
mosquitos were present. Some of the captured deer mice on this 
site were infested with botfly larva. The area surrounding the 
study site was used for agriculture. 

Study Site 3 13 1/2 mi. N, 1 mi. W Hawley, T142N, R4SW, S 
1/2, NW 1/4, S36; Clay County, Felton Prairie (WPA). 

This slightly rolling area was about 100 acres in size. Avoiding 
a wet area with cattails to the east, the 500-m transect took a 
90-degree turn south, thus taking the shape of an "L". Big 
bluestem, sideoats grama, brome grass, common milkweed, Canada 
thistle, and a few scattered trees were ·noted. The surro~nding 
area was agricultural but appeared to be grassy if not plowed. 

I 
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Study Site 4 - 2 mi. S, 7 mi. W Hawley, T139, R46W, NW 1/4 and SE 
1/4, NE 1/4, S22; Clay County, B~uestem Prairie TNC (SNA). 

This flat site was approximately 160 acres and was bordered to 
the north by trees. The site seemed to be somewhat disturbed 
with the center portion of the field being mainly grasses with 
the area towards the edges being a mixture of grasses and 
herbaceous plants. Poison hemlock, wild sunflower, white sweet 
clover, big bluestem, sage, sideoats grama, tall goldenrod, and 
northern bedstraw were noted. No ground litter was present; 
only plant growth from the current year was obvious, indicating 
the area had been recently burned. The site had recently been 
sprayed with insecticide by TNC. The soil was somewhat moist and 
some mesquites were present. The surrounding area was 
agricultural and flat. 

Study Site 5 - 1 1/2 mi. S, 7 1/2 mi. W Hawley, T139N, R46W, E 
1/2, NW 1/4, S15; Clay County, Bluestem Prairie TNC (SNA). 

This flat area was approximately 160 acres with a few scattered 
trees. It appeared to have been disturbed sometime in the past. 
Big bluestem, wild sunflower, lead plant, horsetail, grayhead 
prairie coneflower, skeletonweed, spiderwort, prairie wild rose, 
sand cherry, tall goldenrod, and poison hemlock were noted. This 
site had a large insect population which readily entered the 
traps and ate the bait, perhaps contributing to the absence of 
small mammal captures on this site. The surrounding area was 
more Bluestem Prairie and Buffalo River State Park. 

study Site 6 - 3 mi. s, 6 mi. W Hawley, T139N, R46W, NW 1/4 and 
SE 1/4, SW 1/4, S23; Clay County, Bluestem Prairie TNC (SNA). 

This approximately 160-acre site was characterized by a hill with 
meadows bordering it on both the NW and SE sides. A patch of 
trees and an old house were to the immediate NE of the plot. The 
500-m transect ran from the SE meadow, over the hill, and through 
the NW meadow. The area was predominantly grassy with some bare 
spots with patchy grass and gravel. Buffalo grass, grayhead 
prairie coneflower, sideoats grama, Canada thistle, sage, prairie 
blazing-star, and prairie wild rose were noted. The area 
surrounding the site was flat and agricultural. 

Study Site 7 - 3· mi. S, 2 1/2 mi. E Marietta, T117N, R46W, W 1/2, 
SE 1/4, S1; Lac Qui Parle County (Wildlife Area) 

This area was approximately 80 acres of gentling rolling hills. 
The site was part of an area of disturbed prairie, and to the 
east and north were small clusters of mature trees. The 500-m 
transect ran through a low spot, over a hill, and through another 
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low spot. A low, flat wet area lay to the south of the site and 
a fencerow ran along the north bor·:er. An abandoned field lay to 
the north of the fence. Common ragweed, common milkweed, common 
evening primrose, big bluestem, prairie wild rose, grayhead 
prairie coneflower, sideoats grama, four o'clock, Johnson grass, 
Jerusalem artichoke, wild sunflower, yellow sweet clover, white 
sweet clover, vervain, curly dock, Canada thistle, and tal 1 
goldenrod were noted. The area surrounding the study site was 
partly more of the wildlife area and partly agricultural. 

Study Site 8 - 2 1/2 mi. S, 1 mi. W Marietta, T117N, R46W, N 1/2, 
SE 1/4, SS; Lac Qui Parle County, Salt Lake (WMA). 

This flat site was approximately 640 acres in size. The area was 
covered mainly with grass and was bordered by Salt Lake to the 
south. Canada thistle, common milkweed, yellow sweet clover, 
white sweet clover, goldenrod, and tall goldenrod were noted. 
The eastern portion of the 500-m transect ran mainly through 
grasses while the western end ran through grasses mixed with 
forbs. The surrounding area was agricultural, primarily corn and 
beans. To the north of the site, there was a farmer's field, the 
border of which was strewn with dead piglets. 

Study Site 9 - 3 1/2 mi. s, mi. W Marietta, T117N, R46W, N 1/2, 
SE 1/4, SB; Lac Qui Parle County, Salt Lake (WMA). 

The relatively flat site was approximately 640 acres in size. 
The area was covered mainly with grass, but the western end of 
the 500-m transect ran through a low spot that was characterized 
by grass plus a variety of forbs. A low spot was also noted on 
the very eastern end of the transect. While trapping, the low 
spots were under water after several days of rain. Salt Lake 
bordered the northern edge of the site. Canada thistle, common 
ragweed, common evening primrose, bull thistle, yellow sweet 
clover, tall goldenrod, and .brome grass were noted. The area 
surrounding the site was flat and agricultural. 

Studv Site 10 - 1/2 mi. S, 1 mi. E Nassau, T118N, R46W, NW 1/4 
and SE 1/4, NE 1/4, S4; Lac Qui Parle County, Yellow Bank Hills 
(SNA). 

The 160-acre site was characterized by gravel hills which were 
higher than th~ surrounding area. The 500-m transect ran along 
the tops of these hills in a northwestern to southeastern 
direction. Peg Lake was to the west of the transect. A ravine 
ran parallel with and easter·ly to the transect, with another hill 
east of the ravine. Native grasses and forbs covered the gravel 
hills east of Peg Lake, but the vegetation thinned out near and 
on the hilltops along which the transect ran. The transect 



angled slightly away from a straight line due to the topography 
of the area. Gravel was often obvious on the hilltops. Sideoats 
gr am a , bu f f a l o gr as s , gr a y head pr a .: . · i e cone f l owe r , p u r p 1 e 
coneflower, purple prairie clover, hoary vervain, rough blazing
star, alfalfa, common ragweed, tall goldenrod, Canada thistle, 
and prairie wild rose were noted. Peg Lake and flatter 
agricultural land surrounded the study site. A pasture bordered 
the southern edge of the site. 

Study Site 11 - 6 1/2 mi. N, 4 mi. W Bellingham, T120N, R46W, 
N 1/2, SE 1/4, S2; Lac Qui Parle County, Big Stone (NWR). 

This hilly, approximately 160-acre site had some large rocks 
scattered about, and the 500-m transect took a slight "bend" to 
allow it to fit into the area. Approximately 2/3 of the transect 
ran along the crest of a hill in a northwesterly direction, then 
the last 1/3 took a slight turn toward the southwest. Grasses, 
forbs, as well as shrubby plants comprised the ground cover. 
Wild onion, Jerusalem artichoke, sideoats grama, hoary vervain, 
grayhead prairie coneflower, purple coneflower, purple prairie 
clover, lead plant, silver-leaf scurf pea, prairie wild rose, 
common evening primrose, tall goldenrod, rough blazing-star, 
prairie blazing-star, poison ivy, big bluestem, and common 
ragweed were noted. The site was surrounded by more land of the 
refuge and was also hilly and had some woods, water, and open 
fields. Big Stone Lake was to the north of the site. 

Study Site 12 - 3 mi. E Nassau, T119N, R46W, N 1/2, NE 1/4, S35; 
Lac Qui Parle County, Walter (WMA). 

This 200-acre site had 2 rocky hills, 1 larger than the other 
which crossed the transects diagonally in a northwesterly 
direction. A marshy area was at the western end of the site. 
Because of the configuration of the site, 3 transects, totaling 
500 m in length, were used and they ran over the hills on their 
eastern ends. The hills were mainly covered with grass and 
wildflowers except for some exposed rocks on both hills and some 
exposed gravel on the eastern end of the larger hill. The field 
around the .hills was mostly grassy. Jerusalem artichoke, 
silver-leaf scurf pea, tall goldenrod, rough blazing-star, wild 
sunflower, lead plant, prairie wild rose, big bluestem, sideoats 
grama, alfalfa,.and common milkweed were noted. The area 
surrounding the study site was only slightly hilly and mainly 
used for agriculture and grazing. 

: . ( 
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Study Site 13 - 1/2 mi. S, 6 1/2 mi. W Hawley, T139W, R46W, SW 
1/4, NW 1/4, S11 and T139N, R46W, NW 1/4, SW 1/4, S11; 
Clay County, Buffalo River State Park. 

This flat, rectangular area was approximately 40 acres and 
appeared to have been disturbed. It was bordered to the north by 
a gravel road and railroad tracks, to the west by a treeline, to 
the south by a river bottom, and to the east by an old road. The 
area was covered by a mixture of grasses, shrubs, and herbaceous 
plants. Showy milkweed, silver-leaf scurf pea, .buckbrush, 
Maximilian sunflower, big bluestem, Canada thistle, brome grass, 
stiff sunflower, lead plant, purple prairie clover, tall 
goldenrod, prairie wild rose, nodding wild onion, wild licorice, 
common milkweed, and rigid goldenrod were noted. The study site 
was surrounded by land belonging to the Moorhead State University 
Science Center and more of the Buffalo-River State Park. 

Study Site 14 
1/2, NW 1/4, S14; 
Pit. 

1 1/2 mi. s, 6 mi. W Hawley, T139N, R46W, S 
Clay County, Buffalo River State Park. Gravel 

This large site was over 2 miles by 2 miles and was flat in the 
immediate area of the 500-m transect. A small, abandoned gravel 
pit bordered the southern side of the site, and it was rather 
hilly with a small pond and cottonwoods and willows. The gravel 
was still exposed in some areas. The study site had been burned 
in 1990. The vegetation was rather sparse and big bluestem, blue 
grama, Junegrass, purple coneflower, purple prairie clover, tall 
goldenrod, prairie wild rose, dotted blazing-star, common 
ragweed, white sage, nodding wild onion, rigid goldenrod, 
buckbrush, tall wormwood, common evening primrose, purple 
lovegrass, white sweet clover, horsetail, and golden aster were 
noted. The area surrounding the study site was very similar to 
the site, but it had not been burned in 1990. The Bluestem 
Prairie bordered the site to the southwest, and more of Buffalo 
River State Park made up the rest of the border area. 

Study Site 15 - 1 1/2 mi. S, 5 1/2 mi. W Hawley, T139N, R46W, E 
1/2, NE 1/4, S14; Clay County, Buffalo River State Park. 

This gentling undulating area, approximately 40 acres, was too 
sma 11 in which ·to fit a 500-m transect. Therefore, 2 para 11e1 
transects 30 m apart were used (1 was 30 stations, the other was 
20 stations). The westernmost transect ran though a small 
depression. The ground cover was rather sparse. Brome grass, 
tall goldenrod, horsetail, Canada thistle, skeletonweed, common 
ragweed, white sage, tal 1 wormwood, and rigid goldenrod were 
noted. The presence of pocket gophers was very obvious, and 
digging activities by a skunk were noted near trap station 1. 
The site w~s immediately west of Campbell Beach of Glacial Lake 
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Agassiz. A road and some chokechF~ry trees bordered the site to 
the south and a fencerow ran along the north border. The site 
was surrounded mainly by more park area to the west which leveled 
out somewhat and a farm to the east of Campbell Beach. The 
Bluestem Prairie was to the south. The land to the north of the 
site has supposedly been recently purchased by the Buffalo River 
State Park. 
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Plant species list for small mammal study sites in 
Clay and Lac Qui Parle Counties, Minnesota during 
summer 1991. List is not comprehensive; only 
some of the more common species were noted. 
Common and scientific names are taken from The 
Great Plains Flora Association (1986) unless noted 
otherwise. Numbers refer to the study site number 
in which that species was noted. LQP = Lac Qui 
Parle County. 

SCIENTIFIC NAME COMMON NAME STUDY SITE 
NUMBER 

CLAY LQP 

ANACARDIACEAE 

Toxicodendron sp. poison ivy 1 1 

APIACEAE 

Conium maculatum poison hemlock 4,5 

ASCLEPIADACEAE 

Asclepias speciosa showy milkweed 13 

Asclepias syriaca common mi 1 kweed 2,3, 13 7,8,12 

ASTERACEAE 

Ambrosia artemisiifolia common ragweed , 4' , 5 7,9,10, 
1 1 

a a 
Artemisia caudata ta 11 wormwood 14' 1 5 

Artemisia ludoviciana white sage 14' , 5 

Artemisia sp. sage 4,6 

Chrysopsis sp. golden aster 14 

Cirsium arvense field thistle= 2,3,6, 7,8,9, 
Canad thistle , 3' 15 10 

Cirsium vulgare bu 11 thistle 9 
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SCIENTIFIC NAME 

ASTERACEAE (Continued) 

Echinacea angustifolia 

Eupatorium purpureum 

COMMON NAME 

purple coneflower 

STUDY SITE 
NUMBER 

61 

CLAY LQP 

1 , 14 1 0, 11 

sweet joe-pye weed 2 

Helianthus maximilianii Maximilian sunflower 13 

Helianthus rigidus 

Helianthus tuberosus 

Helianthus sp. 

Liatris aspera 

Liatris pycnostachya 

Liatris punctata 

Lygodesmia juncea 

Ratibida pinnata 

Solidago altissima 

Solidago rigida 

Solidago sp. 

Sonchus sp. 

CAPRIFOLIACEAE 

Symphoricarpos 
·orb i·cu1l1atus 

stiff sunflower 13 

Jerusalem artichoke 7,11,12 

wild sunflower 2,4,5 
a 

rough blazing-star 1,2 

a 
prairie 
blazing-star 

a 
dotted 
blazing-star 

skeletonweed 

grayhead prairie 
coneflower 

tall goldenrod 

rigid goldenrod 

goldenrod 

sow thistle 

buckbrush 

2,6 

14 

5, 1 5 

5,6 

2,4,5, 
13, 14, 
15 

13, 14, 
15 

2 

1,13,14 

7, 1 2 

10,11, 
1 2 

1 1 

7,10,11 

7,8,9, 
1 0 ' 11 ' 
1 2 

8 
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SCIENTIFIC NAME 

COMMELINACEAE 

Tradescantia sp. 

EQUISETACEAE 

Eguisetum sp. 

FABACEAE 

Arnorpha canescens 

Dalea candida 

Dalea purpurea 

Glycyrrhiza lepidota 

Medicago sativa 

Melilotus alba 

Melilotus officinalis 

Psoralea argophylla 

IRIDACEAE 

Sisyrinchiurn 
angustifoliurn 

LILIACEAE 

A 11 i um sp. 

A 11 i urn cernuurn 

NYTAGINACEAE 

Mirabilis sp. 

COMMON NAME 

spiderwort 

horseta i 1 

lead plant 

white prairie-clover 

purple prairie 
clover 

w i 1 d licorice 

alfalfa 

white sweet clover 

yellow sweet clover 

62 

STUDE SITE 
NUMBER 

Clay LQP 

5 

1,5,14, 
15 

1,5,13 

1,13,14 

2, 13 

1,4,14 

1 1 ' 1 2 

1 0 ' 11 

10, 12 

7,8 

7, 8, 9 

silver-leaf scurf pea 13 11 , 1 2 

blue-eyed grass 

wild onion 1 1 
a 

nodding wild onion 13,14 

four-o'clock 7 



FAMILY 

SCJENTIFIC NAME 

ONAGRACEAE 

Oenothera sp. 

POACEAE 

Andropogon gerardii 

Bouteloua curtipendula 

Bouteloua gracilis 

Bromus sp. 

Buchloe dactyloides 

Eragrostis spectabilis 

Koeleria pyramidata 

Sorghum halepense 

POLYGONACEAE 

Rumex crispus 

ROSACEAE 

Prunus pumi la 

Rosa arkansana 

RUBIACEAE 

Galium boreale 

VERBENACEAE 

a 

Verbena stricta 
Verbena sp. 

COMMON NAME 

common evening 
primrose 

big bluestem 

sideoats grama 

blue grama 

brome grass 

buffalo grass 

purple lovegrass 

Junegrass 

Johnson-grass 

curly dock 

sand cherry 

prairie wild rose 

northern bedstraw 

hoary vervain 
vervain 

63 

STUDY SITE 
NUMBER 

CLAY LQP. 

14 7,9,11 

2,3,4, 7,11,12 
5, 13, 14 

1,3,4, 7,10,11 
6 1 2 

14 

3, 13, 15 9 

1 '6 1 0 

14 

14 

7 

7 

5 

5,6, 13, 7, 10, 
14 11,12 

4 

1 0 ' 11 
7 

Name was taken from Peterson and McKenny (1968). 
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APPENDIX F: MAPS 
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APPENDIX E: Map of Study Site 3. 
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