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Distribution and Biogeography 
of Mammals of Iowa 

John B. Bowles 

INTRODUCTION 

The state of Iowa, with a geographical area of 55,986 square miles, is situated 
approximately between 40° 30' and 43 ° 30' north latitude and 90° and 9r west 
longitude. The eastern and western geographic borders are formed by the Miss is­
sippi and Missouri rivers, respectively, but the northern boundary with Minne­
sota and the southern border with Missouri are political lines bearing no rela­
tionship to topographic features. In fact, because of regional glacial history, the 
topography and, to some extent, the biota of northern Iowa and southern Minne­
sota are similar. Prior to settlement by European emigrants, the generally flat, 
upland till plain of the Cary lobe of the Wisconsin glacier was covered predomi­
nantly by tall-grass prairie with few trees except along moraines or slopes of 
larger river valleys. Areas outside the Wisconsin lobe-including southern Iowa 
and northern Missouri-were covered by earlier glacial advances and the result­
ant terrain, therefore, is considerably more hilly and the river valleys broader 
and steeper. The former vegetation of such areas consisted primarily of tall-grass 
prairie on the hills and ridges, and eastern deciduous forest along the rivers and 
adjacent hillsides. The Recent mammalian fauna of Iowa includes many species 
that occur throughout the central United States, some clearly associated with the 
central grasslands, and others with the eastern deciduous or northern boreal 
forests. Several species reach distributional limits within the state. 

The earliest published reference to mammals in Iowa seems to be that of the 
French explorers Louis Joliet and Jacques Marquette, who recorded observa­
tions on bison and deer on the banks of the Mississippi River near the present 
town of McGregor, Clayton County, on 17 July 1673. Subsequently, explorers, 
fur traders, and missionaries passed through Iowa in the seventeenth and 
eighteenth centuries. Among the most notable of the early fur traders that en­
tered Iowa were J. J. Astor, J. B. Faribault, and Manuel Lisa (see especially 
Robeson, 1925). At that time, Iowa was included in the Louisiana Territory, 
subsequently sold to the United States in 1803; shortly afterward, the western 
border of Iowa (the Missouri River) was traversed by Lewis and Clark in 1804 
and I 806 (the reader is here referred to "The Story of Iowa," by W. J. Peterson 
for complete historical details), and these explorers recorded significant observa­
tions on mammals. Other noteworthy naturalists and explorers who entered Iowa 
and who reported information on mammals included Z. M. Pike in 1805-06, 
H. M. Brackenridge in 1811, Maximilian (Wied-Neuweid) in 1833-34, C. A. 
Murray in 1835, and J. J. Audubon in 1843. Edwin James (1823) recorded 
observations by Thomas Say on the mammals encountered on the Stephen H. 
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Long Expedition to the Rocky Mountains in 1819-20; although the party spent 
the winter at the Engineer Cantonment, Washington County, Nebraska, small 
groups crossed the Missouri River into Iowa, especially to the area along the 
Boyer River. Comments relative to the occurrence of large mammals, as well 
as important habitat information also were recorded by members of the United 
States Army expeditions-especially those led by Stephen W. Kearney in 1829 
and again in 1835 (then accompanied by Albert M. Lea), and by Captain James 
Allen in 1844. The historical literature of Iowa contains many diaries of early 
pioneers in which pertinent data on mammals can be found; those I found 
particularly useful were written by Brewer-Bonebright (1921), and Savage 
( 1933). 

The first attempts to describe the larger mammals on a statewide basis were 
those of Isaac Galland in 1840 (1921 reprint) and J. B. Newhall (1841), but the 
earliest published checklist of Iowan mammals was compiled by J. A. Allen 
(1870), based mostly on his collections and observations in the state in 1867 and 
on information published by Baird (1858). Subsequent lists of Iowan mammals 
were published by Goding (1883), Osborn (1890, 1892), and Van Hyning and 
Pellett (1910). Little has been published on mammals of specific areas in the 
state, the exceptions being papers by Ruthven and Wood (1912), Spurrell (1917), 
Gabrielson (1921), Stephens (1922), and Brown (1917). Also, historical volumes 
of several southern counties published in 1881 and 1882 by the State Historical 
Company of Des Moines contained lists of mammals supposedly found in those 
counties; because the authors of these historical accounts are anonymous and 
because no specimens are available to substantiate the records (many of which 
clearly are inaccurate), I included them only when additional information exists 
to give credence to the past or present occurrence of a given species in the 
counties concerned (see especially accounts of Tamias and Tamiasciurus). Addi­
tional information relative to the occurrence of large mammals found in historical 
accounts published early in this century was included if such records were clearly 
authenticated and contributed to determination of distributional patterns prior to, 
and during, early settlement of Iowa (see especially those published by B. F. 
Bowen and Company of Indianapolis, Lewis Publishing Company and S. J. 
Clarke Company of Chicago, in addition to Bowles, 1971). 

The most comprehensive work on mammals in the state was published by T. G. 
Scott (1937), whose work later was supplemented by E. B. Polder (1953, 1958). 
In addition, Errington (1963 and elsewhere) contributed considerable informa­
tion on muskrats, Scott (1947 and elsewhere) published on the red fox, and Stoner 
(1918) wrote on the orders Lagomorpha and Rodentia in Iowa. There also are 
numerous unpublished theses on game and fur-bearing mammals in the Iowa 
State University Library. Aside from current work by the author, most recent 
published work on small mammals in Iowa has been concerned with distribution 
and biology of bats (see Kunz and Schlitter, 1968; Watkins, 1970). 

For the most part, however, little concentrated work has been done on mam­
mals in the state of Iowa, perhaps because there are no intriguing topographic 
irregularities-mountain ranges, deserts, and the like-as are found in states to 



7 BOWLES-MAMMALS OF IOWA 

the west of Iowa. Thus Iowa was a stopping place for survey parties passing 
through on their way, perhaps, to the Rocky Mountains, Badlands, or Black Hills. 
Representatives of the United States Biological Survey, for instance, made col­
lections in the late 1800's at Knoxville, Marion County, and Hillsboro, 
Henry County, but these are the only localities at which extensive collecting was 
done by that organization. 

I began work in Iowa in December of 1964 and continued to conduct at least 
some field work each year in the state until the autumn of 1970, with the bulk 
of my collections and observations being made from 1965 to 1967 and in the 
summer of 1968. In the course of this study, I have examined most of the speci­
mens of Iowan mammals housed in various museums that were brought to my 
attention prior to 3 I October 1970. To my knowledge, specimens that I was 
unable to examine were duplicated in other collections, but it seems reasonable 
to assume that some nonduplicated material has escaped my attention. 



TREATMENT AND ACKNOWLEDGMENTS 

The principal overall objective of this study was to summarize the present 
knowledge concerning mammalian distributional patterns in Iowa in order to 
stimulate further work on the biogeography of the central part of the United 
States, revision of several mammalian species occurring in that region, ecological 
and paleontological studies of vertebrates in Iowa, and especially study of the 
effects of changing land use on local habitats and distribution of small mammals 
in the state. To realize this objective, the specific aims of the study were: I) the 
determination of kinds of Recent mammals occurring within the boundaries of 
the present state of Iowa in historic times and the geographic distribution of each 
in the state; 2) to determine the biogeographic affinities of the Recent Iowan 
mammals and to relate distributional patterns with varying environmental con­
ditions from the late Pleistocene (Wisconsin) to the present; and 3) to provide 
workable keys for the identification of the mammals of Iowa and comments on 
variation in the species studied in order to facilitate future studies on the mam­
malian fauna of the state. 

METHODS 

The information summarized in the following accounts of species is the result 
of examination of 5635 specimens from Iowa and a summary of literature records 
of the 72 species and subspecies of mammals presently occurring within the 
boundaries of the state, or considered by me to have occurred there within his­
toric time. Entires in both categories were completed as of May 1971. The ar­
rangement of taxonomic categories follows Hall and Kelson (1959) to the level of 
genus; species and subspecies of polytypic genera and species, respectively, are 
arranged alphabetically for sake of convenience. The 70 species of mammals 
recorded within the political boundaries of Iowa belong to 22 families rep­
resenting seven orders. 

Each account of a subspecies or monotypic species is headed by the currently 
recognized scientific name in accord with the International Rules of Zoological 
Nomenclature. The synonomy includes only the citation to the original descrip­
tion and the first use of that name combination employed in this study if different 
from that as originally proposed. Following is an abbreviated description of cur­
rent distributional status in the state (accompanied by a distribution map on 
which is plotted the geographical source of specimens examined and records 
from the literature), including my estimate of the area in the state in which the 
species probably occurs in suitable habitat. Remarks that follow generally in­
clude a complete analysis of statewide distribution, notes on general habitat 
requirements, specific comments relative to biogeographic relationships, and 
particular information about infraspecific or geographic variation where appro­
priate (external or cranial measurements included therein are given in milli­
meters, and weights, in grams); where means are mentioned, extremes and one 
standard deviation (SD) also are given. Notes on specific ecology, reproduction, 
or other biological phenomena are included only if they are pertinent to the dis-
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FIG. I.-Outline map of Iowa showing the location of the 99 counties in the state. 

cuss ion of distribution or biogeography of a particular species. The section en­
titled Specimens examined includes the total number of specimens of the taxon 
that I have examined. County names are listed in alphabetical order (see Fig. I 
for location of the 99 counties in Iowa) and within each county the localities are 
listed from north to south or, if at the same latitude, from west to east. Records 
are not plotted (or occasionally are slightly offset) on distribution maps if several 
occur so close together (usually within eight miles) that undue crowding of sym­
bols would have occurred; localities not plotted on maps are italicized in lists of 
specimens examined and additional records. Symbols used on maps are explained 
in the legend to Fig. 3; hatching is used on maps only when the taxa concerned 
are not thought to be statewide in distribution. 

Many of the specimens I examined are housed in the Museum of Natural His­
tory of The University of Kansas (KU). Abbreviations used for other collections 
are as follows: AMNH (American Museum of Natural History); BV (Department 
of Biology, Buena Vista College, Storm Lake, Iowa); BYU (Department of 
Zoology, Brigham Young University); CC (Department of Biology, Coe College, 
Cedar Rapids, Iowa); CUI (Department of Biology, Central College, Pella, 
Iowa); DPM (Davenport Public Museum, Davenport, Iowa); FMNH (Field 
Museum of Natural History); IHM (Iowa Historical Museum, Des Moines); ISU 
(Department of Zoology and Entomology, Iowa State University); NWM (De­
partment of Biology, Northwest Missouri State College, Maryville); SM (Sanford 
Museum, Cherokee, Iowa); TTU (The Museum, Texas Tech University); UMMZ 
(Museum of Zoology, University of Michigan); UNI (Department of Biology, 
University of Northern Iowa); USNM (United States National Museum of 
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Natural History-including collection of the U.S. Biological Survey); WSU 
(Museum of Natural History, Wisconsin State University at Stevens Point). 

Additional records include localities recorded in the literature (or field notes) 
from which no specimens were examined by me. Literature records no more pre­
cise than to county were not included unless no precise distributional information 
was available from that county. If more than one citation to a single locality 
exists, I have cited the most recent publication in most instances. 

Most place names included in the species accounts can be found either on com­
mercial road maps or on the general highway and transportation maps of counties 
printed by the Iowa State Highway Commission. In the few instances where 
towns no longer exist, I consulted the "Abandoned towns, villages and post­
offices of Iowa" by David C. Mott, a series of articles published in the Annals 
of Iowa in 1931 and 1932. 
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through his helpful and patient criticism, aided in bringing this work to comple­
tion. 



ENVIRONMENT 

CLIMATE 

The climate of Iowa is typically midcontinental and thus is characterized by 
seasonal extremes, year-to-year temperature and precipitation variation, and 
frequent local, rapid changes in weather. Such seasonal weather is the result of 
convergence in the midcontinental region of three major air masses--cold and 
dry arctic air from Canada, warm and moist maritime (tropical) air from the Gulf 
of Mexico, and mild Pacific air that is cool and dryas a consequence of moisture 
loss over the Rocky Mountains. The fronts that result from the conflict of these 
air masses are associated with a generally eastward moving system of high (anti­
cyclonic) and low (cyclonic) pressure areas. Because Iowa lies in a region where 
few topographic features impede air movements, the frontal systems often move 
rapidly across the state, bringing frequent changes in weather patterns. 

Winter weather is dominated by cold, dry air from Canada. Precipitation dur­
ing this time is largely of frontal origin (Trewartha, 1954:330) and, consequently, 
there is widespread cloudiness and attendant rain or snow-the latter making up 
about one-third of the winter precipitation. Not infrequently, mild Pacific air 
crosses Iowa, bringing cool (but not cold), dry air, and the Pacific front reaches 
its mean winter position somewhat to the southeast of Iowa (see Bryson and 
Wendland, 1967, map on p. 275). Summer months are characteristically warm 
and humid as the weather in Iowa at that time is predominantly controlled by 
unstable maritime (tropical) air with the arctic front then lying to the north and 
east of the state (Bryson and Wendland, lac. cit.). Summer precipitation is pri­
marily of the convectional type caused especially by periodic invasions of mild, 
dry Pacific air and the resulting local thunderstorms have the "advantage of 
permitting maximum sunshine and heat along with an abundance of rain" 
(Trewartha, 1954:312). In addition, hot and dry winds originating in the south­
western United States occasionally enter Iowa during the summer months (Waite, 
1967: I). This complex of weather patterns results in conditions that are ideal for 
present day corn production and hence Iowa falls in the center of the "corn-belt 
climate" (Bryson and Wendland, lac. cit.). 

Although climatic data were recorded in Iowa as early as 1819, adequate de­
tailed information for complete analysis was not available until 1873 (Waite, 
1968: 13). The average temperature in Iowa varied less than one degree between 
1840 and the 1880's, but there was a "remarkably strong [nearly 4 0 F] half 
century of warming," which culminated in the 1930's. Since then an equally sharp 
cooling trend has occurred (temperatures are now equivalent to those in about 
1899), which is manifested primarily in winter months (Waite, lac. cit.). The 
mildest winters "were bunched around the winter ending in 1929," and sub­
sequently, "winter temperatures began a cooling trend-about eight years before 
the cooling trend was reflected in the annual average temperatures for the state" 
(Waite, op. cit., 14-15). 

The average annual temperature ranges from 46 0 F in the northern counties of 
Iowa to 52 

0 
in the southeastern part of the state with average maximal July 
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temperatures varying from 86 to 90° minima varying from 60 to 66°. Corre­
sponding mean January temperatures are 24 to 34 ° maxima and 4 to 14° minima 
(all above temperature data are from the period 1931 to 1952). The average 
number of days with temperatures of 90° or more ranges from 47 in southwestern 
Iowa to six in the northeastern corner. Temperatures below zero are reached, 
on the average, about 10 to 30 times a year in the south and north, respectively. 
The average annual precipitation in Iowa is 31 inches per year but ranges from 
34 in the southeast to 25 in the northwest, about two-thirds falling between 
April and September. Measureable precipitation occurs about 100 days out of the 
year and the growing season for warm-weather agricultural crops lasts from 
about mid-May to early October (all above precipitation data from 1931 to 1955; 
all data on temperature and rainfall in Iowa included herein are from Waite, 
1967,1968). 

Actually, Iowa lies near the contact zone between the dry and humid climatic 
zones of the Great Plains and the eastern United States, respectively. The dry 
Pacific air mass, which moves eastward across the Great Plains toward its mean 
frontal positions east of Iowa, has a dominating effect on the overall weather 
patterns in central North America and the result is a drier ("subhumid") climate 
than would be expected at this latitude (Trewartha, 1954:330). According to him 
(p. 339), this "subhumid" climate is characteristic of a wedge-shaped geo­
graphical region-roughly corresponding to Bryson and Wendland's (1967:275) 
"corn-belt c1imate"-which extends from "central Kansas and Nebraska on the 
west to the Atlantic Seaboard and including, besides those states mentioned, 
Iowa, northern and central Missouri, Illinois, Indiana, Ohio, and portions of 
Pennsylvania, Maryland, New Jersey, and Connecticut." It is of interest to note 
here that prior to settlement by European man, the vegetation of this "wedge" was 
predominantly tall-grass prairie in the west and deciduous hardwood forest in the 
east (see especially Wright, 1968). 

The environmental factors causing a preponderance of tall-grass prairie in the 
western half of the "corn-belt climate" and, for that matter, the grasslands in the 
central United States have been debated for some time. Shimek (1948:89), for 
example, regarded the tall-grass prairie as a climax vegetation with climate (not 
including fire) as the major factor in its maintenance. On the other hand, others 
(including White, 1870; Gleason, 1913; Curtis, 1959) have discussed evidence 
for fire as a major factor in preservation, if not origin, of grasslands. Wells 
(1965), while emphasizing the importance of fire as an environmental factor in 
the Great Plains, suggested (p. 246) that "physiography outweighs climate as a 
factor in the distribution of extensive treeless grasslands" and that scarps or 
abrupt topographic breaks (p. 249) "may have served primarily as refugia from 
grass fires for the nonriparian woodlands of the plains region." Komarek (1968: 
191-192) pointed out that the eastern border of "tension" between the tall-grass 
prairie and eastern deciduous forest is rather wide and that erratic weather 
patterns along with cyclic droughts may well have favored, at times, more ex­
tensive "fire periods," and at other times prevented fires. Additionally, Komarek 
(1962 and elsewhere) suggested that lightning is an important element of the 
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climate of the grasslands, being especially prevalent in the summer months 
when combustibility of the vegetation was highest. Lightning fires, once started, 
then spread easily and rapidly over large expanses of land. 

GEOLOGY 

Unconsolidated Pleistocene glacial till, outwash, and loess, which form a 
mantle of varying thickness across most of Iowa, overlie consolidated materials 
deposited in earlier geologic times. The latter materials dip downward from 
northeast to southwest. Precambrian rock, for example, occurs at depths vary­
ing from 800 to 5200 feet in those respective parts of the state (Steinhilber and 
Horick, 1969:30), although they also are exposed in the extreme northwestern 
corner. The Precambrian basement complex is overlain by strata of Paleozoic 
carbonates, shales, and sandstones, which are subsided into a broad trough, the 
"Iowa Basin," with eroded surfaces of the Paleozoic structure exposed only in 
the extreme northeastern part of Iowa (Steinhilber and Horick, loco cit.). Rocks of 
Cretaceous age, primarily sandstones from the inland sea, directly underlie the 
Pleistocene mantle in the northwestern part of the state. Pre-Pleistocene outcrops 
are restricted almost entirely to the area adjacent to the Mississippi River and the 
larger rivers in central and southeastern Iowa. Exposed bedrock in these areas 
forms habitats that are markedly different from those found elsewhere in the 
state. Mammals, such as large canivores, utilize these rocky habitats, whereas 
bats frequent limestone caves and mines in eastern Iowa throughout the year 
and sandstone crevices and hollows (especially along the Des Moines and Iowa 
rivers) during autumn and spring migrations. 

During the Pleistocene, Iowa was entirely or partially covered by four conti­
nental glaciers--Nebraskan, Kansan, Illinoian, and Wisconsin, from oldest to 
youngest. Each glacier was followed by a comparatively warm, dry interglacial 
period-Afton ian, Yarmouth, Sangamon, and Recent, respectively. During inter­
glacial times, according to Ruhe (1970:240), "the landscape was worked on by 
processes of erosion, deposition, weathering, and soil formation such as are 
effective today." Nebraskan drift is generally overlain by Kansan deposits over 
most of the state (as both reached their limits south of Iowa), but the former is 
covered directly by Wisconsin loess in extreme northeastern Iowa (the "Driftless 
Area"), a region of about 1500 square miles bordered by Kansan drift on the 
west and the Mississippi River on the east. Trowbridge (1966) concluded that 
there actually is no Driftless Area in Iowa and that the rugged topography of 
this region evidently formed as a result of "drainage lines ... and erosion of 
valleys started before the Nebraskan ice advance" (p. 25); thus most glacial de­
posits probably would have eroded quickly. 

The Illinoian glacier entered the state from the south in the southeastern corner 
and till of that age is covered directly by Wisconsin loess. Until recently, Wis­
consin ice was thought to have covered most of the northern half of Iowa in 
that early workers interpreted then available evidence as suggestive of four, or 
possibly five, substages in Iowa-Farmdale, Iowan, Tazewell, Cary, and 
Mankato (from oldest to youngest). Ruhe (1970), however, summarized present 
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interpretations based primarily on evidence obtained through soil study, pollen 
analysis, and radio-carbon dating. He recognized (p. 112), only the Tazewell and 
Cary as Wisconsin substages occurring in Iowa. The "controversial" Iowan sub­
stage is regarded by Ruhe (op. cit., 95) as an eroded surface on Kansan till (re­
ferred to as the "Iowan erosion surface") covered either by Wisconsin loess or 
sediment of Kansan age. Thus, according to Ruhe, Iowan drift of the Wisconsin 
glaciation "does not exist" and the Farmdale and Mankato are regarded by him 
as occurring only outside of Iowa. The Wisconsin glacier, therefore, entered only 
north-central Iowa. The largest area-the Des Moines glacial drift lobe (Cary)­
which occupies 12,300 square miles, has "four major belts of aligned ridges 
[and] end moraines [that] pass around the lobe. Each major belt is set inward 
and northward from an older system of ridges, and from south to north the end 
moraines are the Bemis, Altamount, Humboldt, and Algona" (Ruhe, op. cit., 54). 
The Tazewell drift, covered by loess of Cary age, lies to the west of the Cary lobe. 
According to Ruhe (p. 112) approximate radio-carbon times of the major Wis­
consin deposits are: Wisconsin loess--30,000 to 14,000 years BP; Tazewell drift 
-22,000 to 14,000 years BP; Cary drift-I 4,000 to 13,000 BP; Recent-less than 
13,000 BP. 

TOPOGRAPHY AND LAND SURFACE 

Pleistocene glaciation and subsequent stream erosion have formed a topog­
raphy of level (zero to two per cent slope) to undulating (two to six per cent slope) 
upland till plains in the north-central part of Iowa, and rolling (six to 13 per cent 
slope) loess-till plains in the southern and eastern parts of the state (Anderson 
and Welp, 1960: 17). Hilly land (13 to 50 per cent slope) occurs chiefly in the 
northeastern counties adjacent to the Mississippi River and along narrow ridges 
separating river valleys elsewhere in the state. 

Except for the end moraines of the Cary drift lobe, the loess bluffs of western 
Iowa, and other locally rugged terrain, the elevation varies little across the state­
gradually decreasing from northwest to southeast. The highest point in Iowa is 
1669.85 feet, located NE 1;4, sec. 29, T. 100 N, R. 41 W, Osceola County (H. A. 
Semken, personal communication), and the lowest (477 feet) is at the mouth of 
the Des Moines River-see Waite (1967: I). One of the most distinctive topo­
graphic features in the state is the series of thick loess bluffs along the Missouri 
River floodplain. 

The Pleistocene loess province (see discussion in Ruhe, 1970: 114-127), cover­
ing 37,180 square miles or 66 per cent of the land area of Iowa, is composed of 
eolian material deposited between 30,000 and 14,000 years BP over preexisting 
topographic features. These loess deposits generally vary in thickness and texture 
in proportion to their distance eastward from the Missouri River Valley; conse­
quently, several related characteristics of the land surface are correlated with 
this distance. Some of the important changes with distance eastward from the 
Missouri River that directly relate to soil characteristics and, therefore, have 
influenced local flora and fauna, as summarized by Ruhe (1970: 123-125), in­
clude the following: I) thinning of the loess; 2) decrease in particle size; 3) 
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broadening of summit widths; 4) decrease in local relief; 5) progressively shal­
lower position of the impermeable paleosol layer as the loess thins; 6) decreas­
ing depth of the deoxidized zone (zone of former or present water saturation); 
and 7) increasing amounts of clay in the B horizons of soils as the loess thickness 
decreases. In the loess province, the interfluve summits descend as a "staircase of 
levels" into intervening valleys. In southern Iowa, the "upper steps" are underlain 
by paleosols, which sometimes outcrop locally, and on the "lower steps" the loess 
covers the erosion surfaces previously cut into till or other deposits. In the "Iowan 
erosion surface" of northeastern Iowa, the loess lies directly above the Kansan 
till with no intervening paleosol. 

The drift province (see Ruhe, 1970:127-129) is composed of the Cary drift 
lobe in the north-central part of the state and the "loess-mantled area of the Iowan 
erosion surface in northeast Iowa" (p. 128). The major landscape features of the 
Cary drift-end moraines, ground moraines, outwash plains, and valley trains-­
are younger than 13,000 years. The drainage nets of the "loam-mantled Iowan 
erosion surface" intergrade throughout the region and "change imperceptibly to 
hillslopes which descend to valleys which equate in time to the Cary drift surface 
and hence are also younger than 13,000 years old" (Ruhe, loco cit.). 

At the stream source on the Wisconsin till in north-central Iowa, the natural 
drainage is primarily from shallow trenches at the bottoms of broad sags, but 
more mature stream systems exist in older adjacent areas. In the latter parts of 
the state, streams that cut through glacial till or shale tend to have broad, flat, 
floodplains, whereas narrow or steep-sided valleys occur where limestone or 
sandstone occurs at the surface (Anderson and Welp, 1960:24). 

HYDROLOGY 

Iowa is located in the upper Mississippi drainage basin and is bordered by the 
Mississippi River on the east and the Missouri and Big Sioux rivers on the west. 
The eight major tributaries of the Mississippi that drain the eastern two-thirds of 
Iowa are long and narrow and generally run parallel to each other in a south­
easterly direction. The rivers of the Missouri drainage flow in the southwester­
ly direction and are shorter and more highly branched. The divide between the 
two river systems "lies roughly along the arc crossing both the north and south 
borders of the state so that the west one-fourth of the north part of the state and 
the west one-half of the south part are drained to the Missouri" (Anderson and 
Welp, 1960:24). 

Both surface runoff from precipitation (rain or snow) and water discharged 
from underground sources feed the streams. The amount of runoff varies in each 
watershed because of dependence on both the character of precipitation and 
nature of the watershed. Subsurface water is replenished by percolated snow melt 
and rain, hence the quantity of water in the soil and the elevation of the water 
table both depend on the balance between the rate of replenishment and the rate 
of withdrawal. 

Recharge occurs primarily during short periods in spring and autumn when 
the water tables rise. During most of the year, subsurface water is being drained 
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into streams and the water table tends to be gradually depressed (Anderson and 
Welp, 1960:36). 

Subsurface water generally moves more slowly than that on the surface, with 
the direction and rate of flow dependent on the direction and angle of slope of 
the water table, and on soil permeability. Wisconsin drift, for example, is relative­
ly flat and has poor natural drainage owing to its young age. Consequently, 
there were many shallow lakes and marshes prior to settlement in north-central 
Iowa; agricultural tiling substantially lowered the water table and many bodies 
of water thus were drained. In areas of loess, especially over Kansan lill in 
southern Iowa, the well-drained soils in the west lie primarily where loess is 
thickest, and impermeable paleosol (relict gumbotil) and the water table that 
overlies it occur at considerable depths. Progressing eastward, the internal drain­
age becomes poorer as loess thins and paleosol is increasingly nearer the surface. 
Thus, in southeastern Iowa, the water table, which undulates with the general 
surface of eroded glacial till, is at or near the surface in stream beds, but lies 
somewhat below the surface on divides. On the broader, tabular divides with 
low relief, the internal and lateral natural drainage is impeded and hence a moist 
soil environment occurs under such conditions (see especially Ruhe, 1970: 117­
119; also the 1953-55 inventories of "Water Resources and Water Problems" 
published by the Iowa Natural Resources Council, Des Moines). 

SOILS 

Most soils in Iowa were formed from one of three kinds of parent material­
glacial drift, loess, and alluvium. Drift soils occur principally in the north-central 
(Cary lobe) and northeastern ("Iowan erosion surface") parts of the state; loess­
derived soils cover much of the remaining upland surface of Iowa, with alluvium 
providing the parent material for soils formed on the flood plains of major rivers 
and streams. Additionally, colluvial soils occur in some narrow stream valleys 
and residual soils formed from sedimentary rocks (chiefly sandstone, limestone, 
and shale) exist in northeastern Iowa and along some major river valleys. In 
formerly wet, poorly drained areas (notably in the Cary drift lobe and tabular 
ridge tops elsewhere), the parent material was organic (see especially Ruhe, 1970: 
114-129). 

Nine of the so-called Great Soil Groups are represented in Iowa, of which those 
identified as Brunizem, Gray Brown Podzolic, Humic Gley, Planosol, and Al­
luvium cover about 90 per cent of the state. The remaining four-Regosol, 
Chernozem, Lithosol, and Bog soil-are of minor importance. 

Brunizem.-This soil group was developed under the tall-grass prairie and 
includes nearly two-thirds of the soil associations in Iowa. The Brunizems 
("Prairie Soils") occur chiefly on nearly level to rolling topography, typically 
have a dark, medium to moderately textured upper surface, and are among the 
most productive soils of the world. Drainage in these soils is variable throughout 
the state, depending primarily on the nature of the parent material and the sub­
soil. It is of interest to note here that Ruhe (1970: 117-I 18) emphasized that 
Brunizem soils were formed under grass regardless of whether the internal drain-
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age was good (as in southwestern Iowa) or poor (as in situations farther to the 
east where the solum of the soil is near the relict saturation zone, and where the 
clay content of the B horizon is high). 

Gray Brown Podzolic.-These soils developed under the hardwood forest of 
eastern Iowa and along the wooded river valleys of the southern part of the state, 
and hence occur primarily on gently rolling to steep topography. The dark upper 
horizon is considerably thinner and natural fertility lower than in Brunizem soils. 
As with the Brunizems, drainage is variable, depending on the parental source 
and the nature of the subsoil. 

Planosol.-This group of soils was formed primarily on broad, nearly level, 
upland areas, and is found chiefly in southern and southeastern Iowa, often asso­
ciated with both Brunizem and Gray Brown Podzolic types. Thus, Planosols 
were formed under either grassland or forest vegetation. Although Planosols 
have a dark gray upper surface and are of medium texture, water movement and 
root development are restricted because clay content of the B horizon is high. 

Humic Gley.-These soils were formed throughout the tall-grass prairie, 
especially in north-central and northeastern Iowa, in sites of poor natural drain­
age and typically have a thick, dark upper layer. 

Alluvium.-Alluvial soils occur along the floodplains and terraces of the larger 
streams and rivers of interior Iowa in addition to the bottomlands adjacent to the 
Missouri and Mississippi rivers. Alluvial soils do not have distinct horizons, 
although layers due to variable sedimentation may be present and the physical 
properties of alluvial soils are variable because of differential sedimentation, 
clay and sand content, flooding, and water table depth. Some Brunizems and 
Humic Gley soils have developed from alluvium in bottomlands and, in such 
situations, are closely associated with alluvial soils. 

Chernozem.-Although minor soils in Iowa, the Chernozems, nevertheless, 
are of interest because they occur in extreme northwestern Iowa and were formed 
under grass cover. As was noted earlier, this is an area of relative dryness. 
Chernozems were formed on gently to moderately sloping topography; the pro­
files are thinner and the carbonates are at shallower depths than in Brunizem 
soils. Chernozems occur extensively in contiguous areas of Minnesota, South 
Dakota, and Nebraska. 

Regosols.-Substrata of this nature are typical of steep slopes throughout the 
state, but are most prevalent in western Iowa. On these sites, erosion exceeds 
soil development, so that the B horizon generally is lacking. Regosols are typical­
ly calcareous in nature and have a silt loam or loam texture throughout the 
profile. 

Lithosols.-Lithosols, formed on strongly sloping sites of rock outcroppings, 
are stoney or rocky in nature and usually less than 12 inches in depth. These 
soils occur primarily in northeastern Iowa and along larger waterways where 
run-off is high and profile development is poor; they rarely have a B horizon. 

Bog soils.-Bog soils occur chiefly in Iowa in poorly drained depressions in 
the north-central part of the state. Organic content is high due to slow decay and 
may be more than 12 inches thick. Peat and muck thus are major constituents 
of the soils. 
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The major soil groups discussed above include combinations of local soil asso­
ciations throughout Iowa. The major soil associations and their specific 
properties are discussed in detail by Oschwald et al., 1965. Additionally, soil 
surveys have been published for most of the 99 counties in Iowa by the United 
States Department of Agriculture. 

VEGETATION 

Much of the early work on the flora of Iowa was undertaken by Bohumil 
Shimek, whose manuscript of the first section of a treatise on "The plant geog­
raphy of Iowa" was edited by H. S. Conard and published in 1948. This work 
subsequently was completed by Conard (1952). In the later paper, Conard (p. 
15) divided the vegetation of the state into nine communities--woodland, shrub­
land, grassland, emersed aquatic, submersed aquatic, moss and lichen, fern and 
flower, weed, and cultivated plants--and each in turn was subdivided into asso­
ciations based on dominant species. Kuchler (1964), on the other hand, mapped 
the potential natural vegetation of Iowa and, based on the predominant life form 
and taxa, included the following plant communities: bluestem prairie, oak­
savannah, northern floodplain, maple-basswood, and oak-hickory. 

Any discussion of the vegetation of the state with respect to its effect on mam­
malian distribution and abundance must include both prehistoric and present 
patterns of plant cover, including agricultural usage of the land by man. Changes 
wrought by European settlers and present actual vegetational patterns are dis­
cussed beyond in a section dealing with the influence of man. The probable pre­
historic vegetation of Iowa, as synthesized primarily from Braun (1950), Conard 
(1952), Kucera (1952), Shimek (191 I and elsewhere), and Weaver and Fitz­
patrick (1934) is here divided physiognomically into forest and grassland. Cor­
related with local geological features and topography, there are three distinctive 
types of forest communities in the state, but, although at least three floristically 
different associations of prairie grasses and forbs once occurred in Iowa, there 
were no clearly separable communities and the term "tall-grass prairie" is ap­
plicable to all prehistoric grasslands of the state. 

Grasslands 

Land surveys completed in 1859 showed that tall-grass prairie covered most 
of the western and central parts of the state (see Fig. 2) and extended also along 
the ridge tops between stream valleys into southern and eastern lowa-a total of 
about 85 per cent of the state (Dick-Peddie, 1953: 112). In the rough terrain in 
the latter areas, prairie on the ridges came into direct contact either with oak­
hickory forest on the slopes or with a zone of invading shrubs (Shimek, 1924: 
209-210; Weaver, 1960:41). Similar contact between woods, shrubs, and grass­
land existed along streams and rivers elsewhere in the state (Weaver, loco cit.). 
The commonest species of shrub indicative of such invasion was (and still is) 
smooth sumac, Rhus glabra. Additionally, coral berry, Symphiocarpos 
orbiculatus, invaded grasslands in dry, upland situations in eastern and southern 
parts of the state, but was replaced to the west by wolfberry, S. occidentalis. The 
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principal invasive shrubs on the more mesic slopes and river bottoms, in addition 
to smooth sumac, included wild plum, Prunus americana, hazel, Corylus ameri­
cana, sandbar willow, Salix interior, elderberry, Sambucus canadensis, and 
indigobush, Amorpha fragrans (Conard, 1952:42; Weaver and Fitzpatrick, 
1934:278). 

Three principal grassland associations identified by Weaver and Fitzpatrick 
(1934) in western Iowa as indicative of the topographic and drainage features 
that probably affected local distribution and abundance of small mammals are 
discussed below. Such plant associations, named according to the single dominant 
species, were regarded by Conard (1952:56) as applicable to the tall-grass prairie 
throughout the state. 

Big Bluestem Association.-The big bluestem, Andropogon gerardi, probably 
statewide in distribution, was abundant in moist lowland and stream valleys in 
western Iowa, and on poorly drained upland soils in the central part of the state. 
In exceptionally favorable habitats, nearly pure stands of this species occurred, 
but on the more xeric slopes or better drained soils, A. gerardi often shared 
dominance with the little bluestem, Andropogon scoparius. Additionally, Weaver 
and Fitzpatrick (1934:278) found that on wet, poorly aerated lowland soils in 
western Iowa, the big bluestem commonly occurred with sloughgrass, Spartina 
pectinata, switchgrass, Panicum vergatum, and wild-rye, Elymus canadensis. 
However, Conard (1952:61) was unable to locate similar floristic combinations 
of grasses elsewhere in the state and suggested that switchgrass occurred only 
on sandy soils with a high water table, and wild-rye only on loess. 

Little Bluestem Association.-On the drier uplands, little bluestem, An­
dropogon scoparius, was the dominant species, sometimes forming nearly pure 
stands as on the loess bluffs along the Missouri River (Weaver and Fitzpatrick, 
1934: 149). This species frequently associated with prairie dropseed, Sporobolus 
heterolepis, and needlegrass, Stipa spartea, on dry soils in western Iowa 
(Weaver and Fitzpatrick, 1934: 151-155), as well as with big bluestem in wetter 
situations throughout the state. 

Sloughgrass Association.-Sloughgrass, Stipa pectinata, grew on soil that was 
too wet and poorly drained for big bluestem and, in some areas, as along the 
Missouri River bottoms, Weaver and Fitzpatrick (1934: 146) found this species 
in pure stands or in association in swamps with the cattail, Typha latifolia. 

Forests 

Prior to settlement of Iowa by European man, deciduous forests existed on 
slopes and bottomlands of larger stream valleys in eastern and southern Iowa, 
as well as along waterways and on fire-protected scarps and hillsides elsewhere 
in the state (see Fig. 2). The three forest communities discussed below varied 
floristically according to local environmental conditions and geological history. 

Maple-Basswood Community.-This community, dominated by sugar maple, 
Acer saccharum, and basswood, Tilia americana, represented the westward ex­
tension of the mesophytic deciduous forest (Braun, 1950:328), and was most 
extensively developed on the cool, moist lower slopes of the deeply eroded area 
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FIG. 2.-0riginal forest cover of Iowa (designated by black) drawn from map of Iowa 
State Planning Board Project 1033 completed on 17 August 1859. White area represents talJ­
grass steppe. 

of northeastern Iowa (Conard, 1952: 18-19). Scattered sugar maple-basswood 
forests were also reported from similarly protected slopes in southeastern Iowa 
(Davidson, 1960: 163; Larsen and Dilworth, 1939: 142-143) and in central Iowa 
(Kucera, 1952:294). Sugar maple was generally replaced westward by red oak, 
Quercus rubra (Conard, 1952:27), but basswood was found in suitable habitat 
throughout most of the state and thus in association with species other than A. 
saccharum. Clark (1926: 131), for example, found red oak and basswood 
dominant in Black Hawk County with maple present only in occasional moist 
ravines. 

Oak-Hickory Community.-This was the most extensive forest community 
in the state, occurring primarily along valley slopes and upland ridges in eastern 
and southern counties; elsewhere in the state, it occurred in broken series of 
barely connected or isolated groves, often surrounded by grassland (Shimek, 
1930:673). Perusal of histories of several southwestern counties written in the 
1880's, for example, suggests that fairly heavy stands of timber occurred in river 
valleys during the early period of settlement and evidently enough contiguous 
forest was present to support populations of the eastern chipmunk, a mammal 
evidently no longer extant in that part of the state. In addition, oak-hickory stands 
of various sizes, separated by either wet grasslands or sloughs, grew on the 
lateral Cary drift moraines in north-central Iowa and south-central Minnesota, 
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and such "knobs" apparently formed a unique habitat for small mammals, 
especially of boreal origin. It is noteworthy that the only populations of the 
southern red-backed vole in Iowa occur in such situations in north-central Iowa 
(see especially Blagen, 1967). 

The floristic composition of the oak-hickory community varied in accordance 
with local environmental conditions. White oak, Quercus alba, red oak, Q. rubra, 
basswood, and shagbark hickory, Carya ovata, dominated the moist, protected 
slopes throughout the central and southern parts of the state, with the latter two 
species most abundant on the upper, more gentle slopes (Aikman and Smelser, 
1938: 146). In more xeric conditions to the west, and on upper south facing slopes 
in eastern Iowa, the bur oak, Quercus macrocarpa, generally was the dominant 
species (Conard, 1952: 19). Clark (1926: 131), however, reported black oak, 
Quercus velutina, to be as common as bur oak on dry, sandy soils in Black Hawk 
County, and these two oaks commonly were associated with bitternut hickory, 
Carya cordiformes, on drier upper slopes and summits in central Iowa (Aikman 
and Smelser, 1938: 146). In extreme western Iowa, the bur oak was the dominant 
species on the protected slopes and valleys of the loess bluffs along the Missouri 
River (Weaver, 1960:41). 

Floodplain Community.-The floodplain forest formed a nearly continuous 
belt along rivers and tributaries throughout the state, with the greatest develop­
ment along the wide floodplains of the Missouri and Mississippi rivers. The 
dominant species on the river or stream terraces were box elder, Acer negundo, 
silver maple, Acer saccharinum, American elm, Ulmus americana, slippery elm, 
0. rubra, white ash, Fraxinus americana, green ash, F. pennsylvanica, hackberry, 
Celtis occidentalis, and walnut, Juglans nigra, but these trees often merged with 
the oak-hickory forests on lower valley slopes (Conard, 1952: 16-19; Davidson, 
1960:163; Larsen and Dilworth, 1939:142). The most abundant trees along the 
smaller or upland streams, which formed the riparian forests, included cotton­
wood, Populus deltoides, black willow, Salix nigra, peachleaf willow, S. 
amygdaloides, and sandbar willow, S. interior, whereas the river birch, Betula 
nigra, often occurred in dense thickets on high, dry river banks (Weaver, 1960: 
45; Conard, 1952:15-16). The three willows and the cottonwood are the only 
trees formerly found along the headwaters of intermittent streams in western 
Iowa (Weaver, 1960:62). 

INFLUENCE OF MAN 

Prehistoric man probably inhabited Iowa before the final retreat of the Wis­
consin glacier, although the earliest definite signs of human presence have been 
dated as about 12,000 BP (McKusick, 1964:43). The influence of early man on 
populations of Recent mammals in Iowa, either directly or indirectly, is difficult 
to assess. The clearing and cultivation of land, generally near rivers, perhaps had 
minimal or at least only local effects on mammalian populations, and hunting 
parties undoubtedly went into the tall-grass prairie in search of the larger food 
species. There is some evidence, for example, of a bison kill on the west bank of 
the Little Sioux River, Cherokee County, dated about 8500 BP (McKusick, op. 
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cit., 59-61). In addition to the hunting pressure, prehistoric man in Iowa un­
doubtedly influenced mammalian distributional patterns indirectly by setting 
prairie fires, which, along with those of natural occurrence, affected the vegeta­
tion of the region and may thereby have contributed to maintenance of the grass­
lands (see especially Stewart, 1963). 

Perhaps the earliest influence of European man on mammals in Iowa resulted 
from the pressure of fur-trading companies. Trapping activities of Europeans, 
in addition to those of Indian tribes in Iowa, were instrumental in reducing popu­
lations of some furbearers to low levels in the state by mid-1800's. In addition, 
white man extirpated several large predatory and game species by the late 1800's 
and drastically reduced populations of others (Bowles, 1971). 

Because European man came to Iowa primarily from forested areas east of the 
Mississippi River, he tended to settle initially in or near similar habitats, espe­
cially along waterways, and proceeded to remove timber for building materials 
and fuel in addition to preparation of land for cultivation. Such activities were 
responsible for reducing populations of some forest species of mammals, especial­
ly in southwestern Iowa. Planted groves of timber, on the other hand, probably 
accounted for westward expansion of other species. The primary change in areas 
of tall-grass prairie resulted from cultivation, which occurred first in the naturally 
well-drained sites and later in the remainder of the prairie. Many sloughs and 
other wet sections of the tall-grass prairie were drained before the turn of the cen­
tury. Cultivation of the tall-grass prairie also resulted in a decrease of prairie 
fires. Perhaps the last of such fires were in Cherokee County in 1880 (McCulla, 
1914: 107) and Calhoun County in 1884 (Stonebraker, 1915:301). Decrease in 
the feared prairie fires and the completion of the North West Railroad across 
Iowa in 1867 (Peterson, 1952:587) undoubtedly encouraged rapid settlement of 
areas of virgin prairie, particularly in the western part of the state. Wherever land 
was cultivated, gullying and runoff of silt and topsoil occurred. This was 
aggrevated by the replacement of "wild grass" by "tame grass" for pasture, as the 
latter was inefficient in retaining and holding the spring rains; hence soil was 
drier in July and August than under native grasses (Kilburn, 1915:245). In addi­
tion to over-all water loss, rapid run-off and consequent soil erosion resulted in 
a high rate of siltation in Iowa's streams and presently is one of the state's major 
environmental problems (Morris, 1969: 108). As settlers moved progressively 
westward in the state, cattle were herded ahead of them; herding was prevalent 
in central and western counties until about 1860 and 1890, respectively (Hopkins, 
1928:218-219). By 1890, bluegrass, Poa pratenses, previously in pastures in 
southeastern Iowa, appeared in western counties but the method of introduction 
is "obscure" (Hopkins, 1928:233, 237). Alfalfa, timothy, and various species of 
clover were introduced early as hay crops in the state where native prairie 
grasses had been eliminated. 

By the early 1900's, most of the tall-grass prairie was obliterated, the extensive 
tracts of forest either eliminated or drastically reduced; newly planted woodlots 
existed on land previously devoid of trees. Subsequent to early cultivation and 
settlement of Iowa, corn became the principal agricultural crop in much of east-
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ern and central Iowa (Aikman and Smelser, 1938: 141), while pasture-hay land 
was converted to grain crops in southern and western counties (Ross, 1946:22, 
Weaver, 1954: 178-184). Weaver (1958:738) reported that few uncultivated 
sections of prairie remained in the mid-1930's and that most of those were 
ploughed shortly thereafter. Although corn was the dominant cultivated crop in 
much of Iowa, crop rotation maintained at least some suitable habitats for grass­
land mammals. Recent trends toward continual corn, as well as a general in­
crease in acreage of other row crops-especially soybeans-have drastically 
changed the nature of the vegetation in many parts of Iowa (see especially 
Nomsen, 1970). 

The following four major tracts of tall-grass prairie were preserved by the 
state of Iowa: Cayler Prairie (120 acres), 3 mi. W Gull Point, Dickinson County; 
Kalso Prairie (110 acres), 4 mi. N Manson, Pocahontas County; Asa Hayden 
Prairie (199 acres), 4 mi. W Lime Springs, Howard County; and Sheeder Prairie 
(25 acres), 4 mi. Wand I mi. N Guthrie Center, Guthrie County (Landers, 
1966:418). Numerous other prairie remnants have been described in recent years, 
but these generally were in or near cemeteries, railroad rights-of-way, small un­
cultivated pastures, or other areas inaccessible for agricultural usage. Relatively 
few prairie species of plants presently exist in grassy habitats elsewhere in Iowa 
and the dominant elements generally are introduced grasses, especially bluegrass, 
Poa pratenses, and smooth brome, Bromus inermis. Except for some extensive 
sections of pasture in parts of western and southern Iowa, grassy habitats occur 
chiefly along roadsides, railroad rights-of-way, and other such areas related to 
man's non-agricultural usage. 

The wooded areas of the northeastern counties are the least disturbed of the 
forest habitats in Iowa, undoubtedly due to the rough terrain. A few extensive 
oak-hickory groves remain in eastern and southern areas, but these are usually 
on hillsides, bluffs, or areas that are difficult to cultivate. In the denser stands, 
the species composition has been altered by selective cutting and, even along 
floodplains, much of the better timber has been removed (Larsen and Dilworth, 
1939: 142). 



ACCOUNTS OF SPECIES 

CHECKLIST OF IOWAN MAMMALS 

There are 72 kinds (subspecies and monotypic species) of mammals reported 
from Iowa, of which four (indicated by an asterisk) were introduced; these 72 
kinds belong to 70 species, 56 genera, and 22 families of seven orders. A list of 
16 species not yet reported from the state but likely to occur there (or to have 
been present prior to the arrival of European man) is included at the end of the 
accounts of species. 

Order MARSUPIALIA-Marsupials 

Family Didelphidae-Opossums 

Didelphis virginiana virginialla Kerr (Virginia Opossum) p.28 

Order INSECTIVORA-I nsectivores 

Family Soricidae-Shrews 

Sorex cinerells Iwydelli Baird (Masked Shrew) 
Microsorex hoyi hoyi (Baird) (Pygmy Shrew) 
B/arilla brevicallda brevicallda (Say) (Short-tailed Shrew) 
B/arilla brevicallda carolillellsis (Bachman) (Short-tailed Shrew) 
Cryptotis parva parva (Say) (Least Shrew) 

p. 30 
p.33 
p. 34 
p.37 
p. 38 

Family Talpidae-Moles 

SCilloplIs aqllaticllS machrinoides Jackson (Eastern Mole) p.39 

Order CHIROPTERA-Bats 

Family Vespertilionidae-Vespertilionid Bats 

Myotis keellii septentriollalis (Trouessart) (Keen's Myotis) . . . . . . . . 
Myvtis Illcifllglls IlIcifllglls (LeConte) (Little Brown Myotis) 
Myotis sodalis M iller and Allen (Indiana Myotis) 
Lasiollycteris nvctivagalls (LeConte) (Silver-haired Bat) 
Pipistrelllls sllbflavlIs mhflavlIs (F. Cuvier) (Eastern Pipistrelle) 
EptesiclIsfllsclIsfllsclIs (Palisot de Beauvois) (Big Brown Bat) 
Lasilll'llS horealis horealis (Muller) (Red Bat) . . . . . . . . . . . . . . 
Lasilll'lls cinerells cillerellS (Palisot de Beauvois) (Hoary Bat) 
NycticeitIJ hllmeralis hllmeralis (Rafinesque) (Evening Bat) . . . . . . . . . . . . . . . . . . . . .. 

p.43 
p.44 
p.46 
p.47 
p.48 
p.49 
p.51 
p.52 
p.54 

Family Molossidae-Free-tailed Bats 

Tadarida macrotis (Gray) (Big Free-tailed Bat) . . p.55 

Order LAGOMORPHA-Hares, Rabbits, and Pikas 

Family Leporidae-Hares and Rabbits 

Sylvilaglls floridalllls //learnsii (J. S. Allen) (Eastern Cottontail) 
LeplIs 'townsendii campanills Hollister (White-tailed Jack Rabbit) 

p.56 
p.58 

Order RODENTIA-Rodents 

Family Sciuridae-Squirrels and Allies 

Tamias striatlls grisells Mearns (Eastern Chipmunk) ............................. p.61 

25 
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Marmota mona.\" mona.\" (Linnaeus) (Woodchuck) . p. 63 
Spermophilus franklinii (Sabine) (Franklin's Ground Squirrel) . p. 65 
Spermophilm tridecellliineatus tridecemlineatus (Mitchill) (Thirteen-lined 

Ground Squirrel) . p. 67 
*Cynomys ludovicianus ludoviciallus (Ord) (Black-tailed Prairie Dog) . p. 153 
Sciul'lls carolinensis pelll/sylvalliCl/s (Ord) (Gray Squirrel) 
Sciurus I/iger I'IIfivellter E. Geoffroy St.-Hilaire (Fox Squirrel) 

. 

. 
p. 69 
p.71 

Tamiasciul'lls IlIIdsonicus minl/esota (J. A. Allen) (Red Squirrel) . p. 73 
Glaucomys volans volallS (Linnaeus) (Southern Flying Squirrel) . p. 76 

Family Geomyidae--Pocket Gophers 

Geomys hursarius majusculus Swenk (Plains Pocket Gopher) . . p.77 

Family Heteromyidae--Pocket Mice and Kangaroo Rats 

Perogllatlllls .f!avescens pemiger Osgood <Plains Pocket Mouse) p.81 

Family Castoridae--Beavers 

Castor canadensis missouriensis V. Bailey (Beaver) p.82 

Family Cricetidae-Native Rats and Mice 

ReithrudonfOmys megalotis dychei J. A. Allen (Western Harvest Mouse) p.85 
PeromysCIIs leucopus noveboracensis (Fischer) (White-footed Mouse) p. 87 
Peromyscus maniculmus hairdii (Hoy and Kennicott) (Deer Mouse) p.90 
OnycllOmys leucogaster leucogaster (Wied-Neuwied) (Northern Grasshopper Mouse) .. p.93 
Sigmodon hispidus texial/us (Audubon and Bachman) (Hispid Cotton Rat) p.94 
Clethriollomys gapperi loringi (V. Bailey) (Gapper's Red-backed Vole) p.95 
Synaptomys cooperi gossii (Coues) (Southern Bog Lemming) . . . . . . . . . . . . . . . p. 96 
Microtus ochrogaster ochrogaster (Wagner) (Prairie Vole) p.98 
Microtus pellnsylvanicus pennsylvanicus (Ord) (Meadow Vole) p. 100 
Microtus pinetol'llm nemora!is V. Bailey (Woodland Vole) p. 102 
Ol/datra :ihethicus :ihethicus (Linnaeus) (Muskrat) . .. . . . . . . . . p. 103 

Family Muridae-Old World Rats and Mice 

* Mus musculus Linnaeus (House Mouse) p. 149 
* Rattus I/orvegicus (Berkenhout) (Norway Rat) p. 151 

Family Zapodidae-Jumping Mice 

Zapus hudsollius intermedius Krutzsch (Meadow Jumping Mouse) p. 105 

Family Capromyidae-Nutria and Allies 

* MyoCl/ster coypus (Molina) (Nutria or Coypu) . . . . . . . . . . . . . p. 152 

Family Erethizontidae 

Erethi:ol/ dorsafl/m dorsa tum (Linnaeus) (Porcupine) ....................... p. 107 

Order CARNIvoRA-Carnivores 

Family Canidae-Coyote, Wolves. and Foxes 

Canis Imrans thaml/os Jackson (Coyote) . p. 109 
Canis lupus Ilubilus Say (Gray Wolf) . p. III 
Vulpes vulpes regalis Merriam (Red Fox) . p.113 
Urocyon cil/ereoargenteus OCyt/IOUS Bangs (Gray Fox) . p. 115 
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Family Ursidae-Bears 

Ursus americanus americanus Pallas (Black Bear) p. 117 

Family Procyonidae-Raccoon and Allies 

Procyon lotor hirtus Nelson and Goldman (Raccoon) p. 119 

Family Mustelidae-Weasels, Skunks, and Allies 

Martes pennallli pennanti (Erxleben) (Fisher) p. 121 
Mllstela erminea bangsi Hall (Ermine) p. 122 
Mustela frenata primulina Jackson (Long-tailed Weasel) p. 123 
Mllstela frenata spadix (Bangs) (Long-tailed Weasel) p. 124 
Mllstela nivalis campestris Jackson (Least Weasel) p. 125 
Mustela vison letifera Hollister (Mink) p. 127 
Gllio gulo luscus (Linnaeus) (Wolverine) p. 129 
Taxidea laXUS laXUS (Schreber) (Badger) . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. p. 129 
Spilogale plllorius interrupta (Rafinesque) (Spotted Skunk) .. . . . . . . . . . . . . . . . . . . .. p. 131 
Mephitis mephitis hudsonica Richardson (Striped Skunk) p. 133 
Lutra canadensis canadensis (Schreber) (River Otter) p. 135 

Family Felidae-Cats 

Felis concolor schorgeri Jackson (Mountain Lion) . p.137 
Lynx canadensis canadensis Kerr (Lynx) . p.139 
Lynx rufus ruflls (Schreber) <Bobcat) . p.139 

Order ARTJoDAcTYLA-Even-toed Ungulates 

Family Cervidae-Wapiti, Deer, and Allies 

Cavils elaphus ('{/nadellSis Erxleben (Wapiti) p. 141 
Odocoileus hemionus hemionlls (Rafinesque) (Mule Deer) p. 143 
Odocoileus virginianus I/lacrourus (Rafinesque) (White-tailed Deer) p. 144 

Family Antilocapridae-Pronghorn 

Antilocapra americana al/lericana (Ord) (Pronghorn) .......................•... p. 147 

Family Bovidae-Bovids 

Bison hison bison (Linnaeus) (Bison) ............................... p.147 

KEY TO ORDERS OF IOWAN MAMMALS 

I. Hallux clawless and opposable; marsupium present in females; incisors 5/4 ..... 
........................................................ Marsupialia, p. 28 

I'. Hallux, if present. with a claw and not opposable; marsupium lacking; incisors never 
5~ . 2 

2.(1') Front limbs modified as wings; fingers (which support the wing) ronger than fore-
arm Chiroptera, p. 42 

2'. Front I imbs not modified as wings; fingers shorter than forearm 3 

3.(2') Upper incisors absent; feet with two hooves Artiodactyla, p. 141 
3'. Upper incisors present; feet with claws 4 

4.(3') Toothrows continuous (lacking diastema); canines present 5 
4'. Toothrows not continuous (diastema between incisors and cheekteeth); canines 

absent 6 
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5.(4) Total length less than 200: canines about equal in length to adjacent teeth . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Insectivora, p. 29 

5'. T~;al length greater than 250: canines conspicuously larger than adjacent teeth . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Carnivora, p. 108 

6.(4') Ears about equal to tail in length, incisors 2/1 Lagomorpha, p. 55 
6'. Ears clearly shorter than tail: incisors 1/1 Rodentia, p. 60 

ORDER MARSUPIALIA-Marsupials 

The family Didelphidae, members of which are widely distributed in the Neo­
tropics, is represented in the United States by a single species. 

Family DIDELPHIDAE-Opossums 

Didelphis virginiana virginiana Kerr 
Virginia Opossum 

1792. Didelphis \'irgillitllltl Kerr, The animal kingdom ..., p. 193 (type locality, Virginia). 

Distrihutioll ill 10It'tI.-Statewide in suitable habitats (see Fig. 3). 

The opossum presently is a common resident throughout Iowa, although it 
evidently is most abundant in the southern counties and locally elsewhere along 
wooded waterways. Records of occurrence in the late 1800's and early 1900's 
suggest that this species was more or less limited at that time to wooded areas in 
the southern part of the state, although individuals occasionally were reported 
from as far north as southeastern Minnesota (Allen, 1870: 190; Brown, 1917:23). 
The establishment of the opossum in the northwestern prairie region of Iowa 
probably has taken place since 1900 (Spurrell, 1917:280; Scott, 1937:51). It 
seems likely that the northward movement has occurred along the drainage sys­
tems of both the Missouri and Mississippi rivers, and that movement away from 
water courses was facilitated by the activities of the early settlers (Jones, 1964:59; 
Wiseman and Hendrickson, 1950). Considering adjacent states, Jones (loc. cit.) 

suggested a northward and westward movement of the opossum in Nebraska in 
recent years, Gunderson and Beer (1953:31) considered it to be "a recent ad­
dition to Minnesota's fauna," and Findley (1956:20) noted its scarcity in south­
eastern South Dakota. 

Specimells examilled (68).-ALLAMAKEE COUNTY: 4 mi. SW New Albin, I (WSU). BLACK 
HAWK COUNTY: "local"' [vicinity Cedar Falls]. I (UNI). BENTON COUNTY: SE 1/4 of SW 1/4 
of sec. 29. T. 82 N, R. II W, I (ISU). BREMER COUNTY: Janesville, I (UN I). BUENA VISTA 
COUNTY: 4 mi. N, 7 mi. E Storm Lake, I (BV); 2 mi. N, 2 mi. E Storm Lake, I (SM); I mi. 
N, 9 1/2 mi. E Storm Lake. I (BY): 6 mi. S, 2 mi. E Storm Lake. I (BY). DAVIS COUNTY: 
Bloomfield. 4 (2 CC, 2 ISU). DECATUR COUNTY: 110 specific locality. 1 (\SU). EMMET COUNTY: 
2 mi. N Estherville. I (ISU). FREMONT COUNTY: 10 mi. E Hamburg, I (KU). HAMILTON 
COUNTY: Little Wall Lake. I (\SU). JOHNSON COUNTY: Madison Twp.. I (CC): 110 specific 
loctllity, 23 (2 ISU, 21 SUI). KEOKUK COUNTY: 8 mi. W Sigourney, I (KU). LINN COUNTY: 
Spring Grove Twp.. I (CC): near Marion. I (CC). MAHASKA COUNTY: I 1/2 mi. S, 2 1/2 mi. 
E New Sharon. 4 (KU); 3 1/2 mi. N Oskaloosa, I (KU): Oskaloosa. 2 (KU): 6 mi. S 
Oskaloostl. I (KU). MUSCATINE COUNTY: vicinity Stockton, 2 (DPM). PAGE COUNTY: Shen­
andoah, I (CC). PLYMOUTH COUNTY: I 1/2 mi. N, I 1/2 mi. W Kingsley. I (KU). POTTAWAT­
TA~IIE COUNTY: 7 mi. E Oakland. I (KU). SAC COUNTY: 1/2 mi. E Nemaha, I (BV). SCOTT 
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95 92 
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95 92 

FIG. 3.-Distribution of Didelphis virgillialla vlrgwltIt/a in Iowa. Solid symbols indicate 
specimens examined, whereas open symbols denote records from the I iterature. Circles repre­
sent known localities; triangles refer to records known only to county. 

COUNTY: Davenport, 3 (DPM); 110 specific locality, 4 (DPM). STORY COUNTY: NE 1/4 of NE 
1/4 of sec. 21. T. 83 N, R. 24 W, 1 (ISU); Ames, I (ISU). VAN BUREN COUNTY: sec. 24. Van 
Buren Twp.. J (ISU). WINNESHIEK COUNTY: Decorah. I (UMMZ). 

Additiollal records.-BoONE COUNTY: Moingona Fox Range. about 5 mi. S Boone (Scott. 
1947:443). CASS COUNTY: Atlantic (Scott. 1937:51). CLAY COUNTY: Gillett Grove (Ruthven 
and Wood. 1912:280). CLAYTON COUNTY; 2 mi. S Elkader (Scott. 1937:51). DECATUR COUNTY: 
sec. 13. Woodland Twp. (Hendrickson. 1954:25). EMMET COUNTY: Ryan Lake (Scott. 1937:51). 
FLOYD COUNTY: no specific locality (Brown. 1917:23). GREENE COUNTY: Churdan (record on 
file. U.S. Biological Survey): 110 specific locality (Weller and Blagen. 1970:286). HARDIN 
COUNTY: 1/4 mi. E Steamboat Rock <Bowles. field notes); 6 mi. W Eldora (Bowles. field 
notes). JOHNSON COUNTY: near Oxford (Hartman, 1922: 147). MARSHALL COUNTY: no specific 
locality (Gabrielson. 1921:147). POLK COUNTY: no specific locality (Scott, 1938:536). SAC 
COUNTY (Spurrell, 1917:280): Lee Grove 18 mi. N Sac City); Sac City: Wall Lake: Grant 
Grove I = City). STORY COUNTY: Ames (Elwell. 1962a:28). TA~IA COUNTY: Tama (Joyce and 
Eddy. 1944:213). VAN BUREN COU TY: Stockport and vicinity (Wiseman and Hendrickson. 
1950:331). WARREN COUNTY: no specific local ity (Weller and Blagen, 1970:286). WIN EBAGO 
COU TY: no specific local ity (Weller and Blagen, 1970:286). 

ORDER INSECTIVORA-lnsectivores 

Two families and five genera of insectivores are found in Iowa. Each genus is 
represented by a single species. 
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KEY TO IOWAN INSECTIVORES 

I. Total length more than 150; front feet twice as wide as hind feet; zygomatic arch 
present; condylobasal length more than 30 (family Talpidae) . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sea/opus lIquatieus, p. 39 

I '. Total length less than 150; front feet not twice as wide as hind feet; zygomatic arch 
absent; condylobasal length less than 26 (family Soricidae) 2 

2.( I ') Tail long, more than 30 per cent of total length 3 
2'. Tail short, less than 25 per cent of total length 4 

3.(2) Four upper unicuspids clearly visible in a lateral view (fifth is reduced) . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sorex cinereus, p.30 

3'. Only three (of five) upper unicuspids clearly visible in lateral view (third and fifth 
minute and obvious only from occlusal view) Mierosurex hoyi, p.33 

4.(2') Total length more than 90; condylobasal length more than 20; 32 teeth (five unicus-
pids on each side above) Blarina brevicauda, p. 34 

4'. Total length less than 90; condylobasal length less than 17; 30 teeth (four unicuspids 
on each side above) . . . . . . . . . . . . . . . . . . CryplOtis parvlI. p. 38 

Family SORICIDAE-Shrews 

Sorex cinereus haydeni Baird 
Masked Shrew 

1858. Surex haydeni Baird, Mammals, in Reports of explorations and surveys ... from the 
Mississippi River to the Pacific Ocean ... , 8(\ ):29, 14 July (type locality restricted to 
Ft. Union, just west of confluence of Missouri and Yellowstone rivers, Williams Co., 
North Dakota, by Merriam, N. Amer. Fauna, 10:60,31 December 1895). 

1925. Surex einere/ls haydeni, Jackson, J. Mamm., 6:56, 9 February. 

Distribution in IUlVa.-Probably statewide, but unreported from extreme southern 
counties (see Fig. 4). 

The masked shrew is relatively common in northern and central Iowa, where 
it chiefly occupies moist grassy areas but also a variety of other habitats, including 
forest and woodland. I know of no records of this species from the extreme 
southern part of the state or from adjacent areas in Missouri. The geographic 
ranges of Sorex cinereus and Cryptotis parva overlap throughout much of south­
ern Iowa and one or the other species may be locally dominant where they occur 
together, as suggested by Jones (1964:63), in Nebraska. 

Jackson (1928) referred specimens of Sorex cinereus from western Iowa to the 
subspecies haydeni and those from the eastern part of the state to S. c. cinereus. 
Subsequently, most authors have recognized two subspecies in Iowa (Scott, 1937; 
Polder, 1953 and 1958); the name haydeni has continued to be used for the 
western race but, since 1942, the name leseurii generally has been applied to 
shrews from eastern Iowa (Schlitter and Bowles, 1968:525). 

Geographic races of Sorex cinereus in the central United States are not clearly 
defined and are in need of systematic review. In assigning individuals to sub­
species, Jackson (1928) emphasized color and external measurements; I find 
color to be quite variable among Iowan specimens, both seasonally and locally, 
and external size varies locally also. Furthermore, a comparison of cranial 
measurements of S. cinereus from eastern and western parts of the state revealed 
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FIG. 4.-Distribution of Sarex cillereus haydelli in Iowa. For explanation of symbols see 
Fig. 3. 

considerable individual variation and no significant differences (see Table I) 
except that specimens from Adams and Union counties have skulls that are 
shorter and relatively broader than crania of any other specimens examined of the 
species; these could represent an isolated population in southwestern Iowa. More­
over, I was unable to detect consistent differences between Iowa-taken individuals 
and those of similar age from Nebraska and Indiana that have been referred sub­
specifically to haydeni and leseurii, respectively. Mumford (1969:31) em­
phasized differences in color between specimens from Illinois and Indiana, while 
continuing to employ the name leseurii for specimens from the vicinity of the 
Wabash River (the type locality of leseurii). 

I find no justification for recognizing two named subspecies within the geo­
graphic limits of Iowa and tentatively assign all specimens of S. cinereus from the 
state to the subspecies haydeni. I do so primarily because of the similarity be­
tween specimens from Iowa and "Nebraska, and because I have not had the op­
portunity to examine adequate samples of masked shrews from Illinois and 
eastern Minnesota that have been designated as leseurii and cinereus, respectively 
(see distribution map of Sorex cinereus, Hall and Kelson, 1959:26). 

Specimens examined (136).-ADAMS COUNTY: 4 mi. N, 3/4 mi. W Nodaway, 1 (KU). 
BLACK HAWK COUNTY: NW //4 a/sec. /9. T. 90 N, R. /4 W, 12 (KU); Cedar Falls, 5 (UN!). 
BOONE COUNTY: sec. 8, Marshall [probably Marcy) Twp., I (ISU). BUCHANAN COUNTY: no 
specific locality, 2 (USNM). BUENA VISTA COUNTY: 1/4 mi. N, 2 mi. WAlta, 3 (KU); Storm 
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TABLE I.-Cranial measurements of adult (first year) Sorex cinereus haydeni from Iowa. 
Superscript numbers indicate sample size when less than listed in left-hand column. 

NlImhcr of 
speciml'ns 
averaged or 
cawlogllc 
numhcr 

Average (22) 
Minimum 
Maximum 
SD± 

Average (23) 
Minimum 
Maximum 
SD± 

KU 114156 
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Western Iowa (Clay, Dickinson, Emmet, and Lyon counties) 

15.4 7.7111 4.3111 6.5 5.7111 

14.8 7.2 4.0 6.0 5.4 
16.3 8.1 4.6 6.7 6.0 
0.24 0.24 0.14 0.14 0.14 

Eastern Iowa (Boone, Humboldt, and Kossuth counties east thereof) 

15.411 7.8111 4.3 6.4 5.7 
15.0 7.3 4.0 6.2 5.6 
15.9 8.3 4.6 6.7 6.0 
0.34 0.21 0.13 0.20 0.13 

Adams County 

14.7 7.7 4.4 6.2 5.6 

Lake. 5 (BV). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene, I (KU). CERRO GORDO COUNTY: 
Clear Lake. I (KU). CLAY COUNTY: Dewey's Pasture. I I (ISU); sec. 12, Lone Tree Twp., I 
(ISU). DELAWARE COUNTY: Backbone State Park. 2 (ISU). DICKINSON COUNTY: Silver Lake, 
3 (2 DPM; 1 BYU); Cay/or Prairie. 1 (DPM); Lakeside Laboratory [West Okoboji Lake]. 
3 ( I DPM; 2 BYU): Gull Point S{(/te Park, 1 (BYU); Arnolds Park, I (ISU). DUBUQUE 
COUNTY: Dyersville. 1 (USNM). EMMET COUNTY: 3 1/2 mi. W Estherville. I (ISU); Fort 
Defiance State Park, I (ISU); 2 1/2 mi. S, 1/4 mi. E Wallingford, 3 (KU). FAYETTE COUNTY: 
SE 1/4 of NE 1/4 of sec. 35. T. 93 N, R. 9 W, I (ISU). GRUNDY COUNTY: 5 mi. S, 1/2 mi. 
E Wellsburg. I (KU); 5 1/4 mi. W Grundy Center, 2 (KU). GUTHRIE COUNTY: 1/4 mi. S 
Springbrook State Park. I (KU). HAMILTON COUNTY: sec. 27. Lyon Twp.. 2 (KU): Goose 
ulke. I (USNM); Li"/e Wall ulke. 9 (USNM). HANCOCK COUNTY: 5 mi. E [ESE] Forest 
City, 2 (UMMZ); SE 1/4 of NE 1/4 of sec. 4, T. 97 N, R. 23 W,2 (ISU). HOWARD COUNTY: 
Hayden Prairie [I mi. S, 5 mi. W Lime Springs], I (ISU). HUMBOLDT COUNTY: NE 1/4 of 
sec. 18. T. 91 N, R. 28 W, I (ISU). JOHNSON COUNTY; Iowa City. I (KU); 3 mi. E IO\l'a City. 
I (KU). LINN COUNTY: Wapsipinicon River. Troy Mills. I (CC); Cedar Rapids, 2 (CC); NE 
1/4 of SE 1/4 of sec. 36, T. 83 N, R. 7 W, I (KU); sec. 7, Bertram Twp.• 1 (CC); ulkeside. 
I (CC). LYON COUNTY: Gitchie Manitou State Park, I 1/2 mi. N, I mi. W Granite. 2 (KU): 
sec. 26, Lyon Twp.• 2 (ISU). MAHASKA COUNTY: 1/2 mi. S, 1/2 mi. E New Sharon, 2 (KU); 
Oskaloosa and 6 mi. radius thereof, 12 (KU). MARION COUNTY: 1/2 mi. W Tracy. I (KU). 
MARSHALL COUNTY: 3 mi. W Green Mountain. 2 (KU). MONROE COUNTY: Albia, I (KU); 3 
mi. S. 6 1/2 mi. E Albia. I (KU). PALO ALTO COUNTY: Ruthven. I (BYU). PLYMOUTH 
COUNTY: 2 mi. N Le Mars, 1 (KU). POWESHIEK COUNTY: 2 1/2 mi. S. 1 mi. E Searsboro. 1 
(KU). SAC COUNTY: 2 mi. W Sac City. 1 (USNM); Wall Lake. I (USNMJ, SCOTT COUNTY: 
Davenport. 7 (3 DPM. 4 BYU); BettendOlf, 2 (I DPM, I KU). STORY COUNTY: E 1/2 of sec. 
17, T. 84 N, R. 24 W, I (ISU); SE 1/4 of SE 1/4 of sec. 32, T. 84 N, R. 24 W. I (BYU); I 
mi. S Ames, I (ISU). UNION COUNTY: I 3/4 mi. N. 1/2 mi. E Thayer, 1 (KU). WINNEBAGO 
COUNTY: Eden Twp.. I (ISU); 4 mi. E Forest City. I (UMMZ). WINNESHIEK COUNTY; Ridge­
way. I (UMMZ); Conover, 1 (UMMZ). 
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FIG. 5.-Distribution of two species of shrews in Iowa: I, Microsorex hoyi hoyi; 2, 
Cryptotis parva parva. For explanation of symbols see Fig. 3. 

Additional records (Weller and Blagen, 1970:286, unless otherwise indicated).-BLACK 
HAWK COUNTY: 110 specific locality. FLOYD COUNTY: no specific locality (Brown. 1917:27). 
GUTHRIE COUNTY: no specific locality. HENRY COUNTY: no specific locality. KEOKUK COUNTY: 
no specific locality. LINN COUNTY: 7 mi. N Marion (Polder, 1953:721). POCAHONTAS COUNTY: 
no specific locality. WARREN COUNTY: no specific locality. WINNESHIEK COUNTY: near Decorah 
(Hoslett, 1965:364). 

Microsorex hoyi hoyi (Baird) 
Pygmy Shrew 

1858. Sorex hoyi Baird, Mammals, in Reports of explorations and surveys ... from the 
Mississippi River to the Pacific Ocean ... , 8(1):32,14 July (type locality, Racine, Wis­
consin). 

1901. Microsorex hoyi, Elliot, Field Columbian Mus., Pub!. 45, Zoo!. Ser., 2:377, 6 March. 

Distribution in IOlVa.-Probably limited to north-central part of the state (see Fig: 5). 

The pygmy shrew reaches the southern limit of its geographic distribution in 
Iowa. This species is known with certainty from only one locality, although it 
probably occurs elsewhere in suitable habitats in northern Iowa. The two known 
specimens, a male and pregnant female, were taken in Dewey's Pasture, Clay 
County, in 1938. This pasture was described at that time (Scott, I939a:25 I) as 
a "blue grass tract of 392 acres bordering on the north shore of Mud Lake." He 
further pointed out (loc. cit.) that the tract "has not been grazed since its purchase 
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by the Iowa State Conservation Commission during the summer of 1934." In 
adjacent northern states, Microsorex occurs in a variety of habitats (see 
especially Gunderson and Beer, 1953:42; Jackson, 1961 :41). 

A shrew from Cerro Gordo County, reported by Scott (1937:54) as the first 
record of Microsorex from Iowa, subsequently was identified as Sorex cinereus. 

Spel'illlells exam ill I'd (2).-CLAY COUNTY: Dewey's Pasture, 2 (I ISU, I USNM). 

Blarina brevicauda 
Short-tailed Shrew 

The short-tailed shrew is found throughout Iowa and has been reported to 
occur in a wide variety of habitats, both natural and disturbed (Van Hyning and 
Pellett, 1910:215; Spurrell, 1917:254; Miller, 1955:122; Hoslett, 1965:364). 
Scott (1937:55) suggested that this shrew might "be more numerous in wooded 
parts than open fields." Throughout most of the state, I have found the species 
to be common to abundant in grassy, open habitats, especially during the 
autumn population peak. However, Scott's statement may well apply to the north­
western section of Iowa, where in the late summer of 1968, for example, I found 
Blarina to be less common in grassy areas than in similar habitats in central and 
southern counties that were trapped in the same period. 

Two subspecies, B. b. brevicauda and B. b. carolinensis, occur in Iowa, the 
latter restricted to the extreme southwestern part of the state. Specimens easily 
referable to one or the other have been taken at sites varying from 25 to 50 
miles apart along the zone of contact; carolinensis from the southwestern counties 
of Fremont, Page, and Taylor, and brevicauda from adjacent counties of Mills, 
Montgomery, Adams, and Ringgold. I have found no evidence of intergradation 
among specimens taken in the mentioned counties (Jones et al., 1973, accorded 
specific rank to brevicauda and carolinensis). 

Blarina brevicauda brevicauda (Say) 

1823. Sorex hrevicaudus Say, ill James, Account of an expedition from Piltsburgh to the 
Rocky Mountains ... , I: 164 (type locality, "Engineer Cantonment:' approximately 
2 mi. EFt. Calhoun. Washington Co., Nebraska). 

1858. Blarina brevicauda, Baird, Mammals. ill Reports of explorations and surveys ... from 
the Mississippi River to the Pacific Ocean .... 8( I ):42, 14 July. 

Distrihution ill [oll'a.-Statewide, except in extreme southwestern part (see Fig. 6). 

Blarina brevicauda brevicauda can be distinguished from B. b. carolinensis, 
geographically adjacent to the southwest, by its markedly greater external and 
cranial size. All specimens examined from the southwestern periphery of the 
range of brevicauda in Iowa (Mills, Montgomery, Adams, and Ringgold 
counties) are as large as those from any other area in the state. The two races, 
brevicauda and carolinensis, seem to act more or less as distinct species where 
their ranges meet in southwestern Iowa. A similar situation exists in Nebraska 
(Jones, 1964), and possibly also to the east of Iowa, and the systematic relation­
ships of these two subspecies are in need of review. 
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FIG. 6.-Distribution of Blarina brevicallda in Iowa: I, B. h. hrevicauda; 2. B. h. caro­
linensis. For explanation of symbols see Fig. 3. 

Average and extreme external measurements (means followed by extremes 
and one standard deviation) of 18 specimens (five males, 13 females) from south­
central Iowa (Mahaska and Marion counties) are as follows: 125.3 (120-138) 
±4.65; 25.8 (23-28)±1.69; 15.8 (l4-17)±0.76; weight, 22.3 (l8.7-28.1)± 
2.90. Corresponding measurements of 10 specimens (four males, six females) 
from the southwestern edge of the range in Iowa (Mills, Montgomery, Adams, 
and Ringgold counties) are: 128.2 (l21-135)±5.16; 27.2 (25-29)±1.55; 16.1 
(15-17) ± 0.57; 23.0 (20.1-27.5) ± 2.60. 

Cranial measurements of 18 specimens (four males, 14 females) from Mahaska 
and Marion counties are: condylobasal length, 23.7 (22.9-24.6) ±0.49; cranial 
breadth, 13.1 (12.3-13.8) ±0.32; maxillary breadth, 8.5 (8.2-8.8) ±0.22; inter­
orbital breadth, 6.1 (5.7-6.5) ±0.18; length of maxillary toothrow, 9.1 (8.9-9.5) 
± 0.21. Corresponding measurements of the 10 specimens from the south­
western counties mentioned previously are: 23.8 (22.4-24.9)±0.86; 13.2 (12.2­
13.9) ±0.53; 8.6 (8.2-8.9) ±0.21; 6.2 (5.7-6.4) ±0.21; 9.0 (8.6-9.4) ±0.23. 
For comparative measurements of B. b. caroLinensis, see the following account. 

Specimen.\' examined (347).-ADAMS COUNTY: 4 mi. N. 3/4 mi. W Nodaway. I (KU). 
ALLAMAKEE COUNTY: 3 mi. SW New Albin. 2 (WSU); no specific locality, I (ISU). BLACK 
HAWK COUNTY: Cedar Falls. 13 (UNl); NW 1/4 of NW 1/4 of sec. 35. T. 88 N, R. II W. 1 
(ISU). BOONE COUNTY: 2 mi. E, 4 mi. S Ogden, I (ISU); 4 mi. W Ames. 2 (KU); 3 1/2 mi. 

https://22.4-24.9)�0.86
https://25-29)�1.55
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https://23-28)�1.69
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S, 1/2 mi. W Courthouse, Boone, I (KU); 3 1/2 mi. S Courthouse, Boone, 2 (KU); no 
specific locality, I (ISU). BUCHANAN COUNTY: SW 1/4 of NW 1/4 of sec. 23, T. 88 N, R. 
9 W, I (KU). BUENA YISTA COUNTY: 3 1/2 mi. E Sioux Rapids, I (ISU); 1/4 mi. N, 2 mi. 
WAlta, 2 (KU); Storm Lake, I (BY); Little Storm Lake, I (BY); SW side Storm Lake, I 
(BY). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene, 6 (KU); NW 1/4 of sec. 5, T. 91 N, R. 
15 W, I (K U); Shell Rock, I (ISU). CARROLL COUNTY: sec. 22, Maple River Twp., 2 (lSU). 
CHEROKEE COUNTY: 10 mi. N Aurelia, I (BY); 3 mi. N, 1/4 mi. W Cherokee, I (SM). 
CHICKASAW COUNTY: I mi. S, I mi. W North Washington, 10 (KU). CLAY COUNTY: Dewey's 
Pasture, I (ISU); intersection U.S. 71 and Iowa 240, I (lSU). CLINTON COUNTY: 1/2 mi. S, 
1/2 mi. W Clinton, 2 (KU); 1/2 mi. S Clinton, 7 (KU). CRAWFORD COUNTY: sec. 8, Deni­
son Twp., J (KU). DECATUR COUNTY: 3 1/4 mi. N, 1/4 mi. E Woodland, I (KU). DELAWARE 
COUNTY: Backbone State Park, I (lSU); Plum Springs [Greeley], I (USNM). DICKINSON 
COUNTY: Caylor Prairie, I (DPM); Llikeside Laboratory [West Okoboji Lake], 5 (DPM); 
1/8 mi. W Little Emerson Bay, [West] Lake Okoboji. I (lTU); E side Garlock Slough, 
4 (lTU); EaSI Okoboji Lake, I (lSU); SE 1/4 of SW 1/4 of sec. 24, T. 99 N, R. 36 W, I 
(KU). DUBUQUE COUNTY: Dubuque, I (lSU); Palmers Creek, Dubuque, I (lSU); Peru Bot­
loms. I (lSU). EMMET COUNTY: 5 mi. N Estherville, I (lSU); 3 1/2 mi. W Estherville, I 
(ISU); Fort Defiance State Park, 2 (lSU). FRANKLIN COUNTY: sec. 36, T. 90 N, R. 19 W, I 
(ISU). GREENE COUNTY: 4 mi. W Jefferson, 4 (KU); sec. 27, Jackson Twp., 2 (ISU). GRUNDY 
COUNTY: 4 mi. S, I 1/2 mi. W Wellsburg, 2 (KU); 5 mi. S, 3 1/2 mi. W Wellsburg, I (KU); 
5 mi. S, I 1/2 mi. W Wellsburg, 5 (KU); 5 mi. S. 1/2 mi. E Wellsburg, 11 (KU); 
5 1/4 mi. W Grundy Center. 2 (KU). GUTHRIE COUNTY: Springbrook State Park, 3 (lSU); 
1/2 mi. E Springbrook State Park, I (KU); 1/4 mi. S Springbrook State Park, I (KU). 
HAMILTON COUNTY: Goose Lake, Jewell, 5 (USNM); sec. 27, Lyon Twp., 2 (lSU); Little Wall 
Lake, I (ISU). HANCOCK COUNTY: 5 mi. E [= ESE] Forest City, I (UMMZ); Pilot Knob 
SllIIe Park. I (ISU). HARDIN COUNTY: 1/2 mi. W Eldora, 9 (KU); I 1/2 mi. N, I mi. E New 
Providence, I (KU); / mi. N. I 1/2 mi. E New Providence, 5 (KU); / mi. S New Providence, 
I (ISU). HENRY COUNTY: Hillsboro, 2 (USNM). HUMBOLDT COUNTY: sec. 3, T. 93 N, R. 28 W, 
I (ISU); 1/2 mi. W Humboldt, I (ISU). IDA COUNTY: N 1/2. sec. 7. T. 86 N, R. 41 W, I 
(ISU). JASPER COUNTY: 2 mi. W, I mi. S Grinnell, I (KU); 2 mi. S Kellogg, I (ISU). 
JOHNSON COUNTY: Iowa City, 3 (USNM). KEOKUK COUNTY: Sigourney, 4 (KU). LINN COUNTY: 
7 mi. N Marion, 3 (ISU); Cedar Rapids, 10 (CC); 8 mi. E Cedar Rapids, I (ISU); Palisades 
[- Kepler] State Park, 2 (ISU); no specific locality, I (CC). LOUISA COUNTY: 
NE 1/4 of sec. 35. T. 74 N, R. 3 W, I (ISU). LUCAS COUNTY: 2 1/2 mi. N, 2 1/2 mi. E 
Russell, I (KU); I mi. N, 2 1/2 mi. E Russell, I (KU); SE 1/4 of NW 1/4 of sec. II, T. 
7/ W, R. 2/ W, I (ISU). LYON COUNTY: Granite, I (ISU); sec. 33, Riverside Twp., 1 (lSU); 
sec. 26, Elgin Twp., 2 (ISU); sec. 35, Elgin Twp., 3 (ISU); sec. 20, Dale Twp., I (ISU); 
sec. 26. Lyon Twp.. I (ISU). MAHASKA COUNTY: Oskaloosa and 6 mi. radius thereof, 14 
(KU); 2 mi. S, 10 mi. W Oskaloosa, I (KU); 3 mi. S. 9 mi. W Oskaloosa, I (KU). MARION 
COUNTY: Des Moines River, 5 3/4 mi. N Knoxville, I (KU); 4 1/2 mi. N Knoxville, 4 (KU); 
Knoxville, 3 (2 USNM, I FMNH); 1/2 mi. W Tracy, 1 (KU); I 1/4 mi. N. 2 1/2 mi. W 
Bussey, 2 (KU). MILLS COUNTY: 1/2 mi. S, 3 mi. W Henderson, 7 (KU). MITCHELL COUNTY: 
I 1/2 mi. N, 2 mi. E Staceyville. I (ISU). MONONA COUNTY: Blue Lake, Franklin Twp., I 
(ISU); sec. 7, Franklin Twp., 2 (ISU); 1/2 mi. S, 2 mi. W Moorhead, 1 (KU); I mi. S. 3 1/2 
mi. W Moorhead. 3 (KU). MONROE COUNTY: 5 1/2 mi. N, 3 1/2 mi. E Albia, I (KU); I 1/2 
mi. N Melrose, 2 (KU). MONTGOMERY COUNTY: I 1/2 mi. S, 2 mi. E Wales, 4 (KU). PLY­
MOUTH COUNTY: 2 mi. N Le Mars. 10 (KU). POLK COUNTY: 1 1/2 mi. NE Ankeny, 1 (lSU); 
Des Moines, I (USNM). POTTAWATTAMIE COUNTY: Council Bluffs, 8 (USNM). POWESHIEK 
COUNTY: NE 1/4 of SE 1/4 of sec. 10, T. 79 N, R. 16 W, I (lSU). RINGGOLD COUNTY: 1/2 mi. 
N,2 mi. E Mount Ayr, 3 (KU). SAC COUNTY: 4 mi. S, 1/2 mi. W Storm Lake Airport, I (BV). 
SCOTT COUNTY: Davenport, 5 (DPM). SIOUX COUNTY: 1/4 mi. NW Hospers, I (ISU); Ireton, 
4 (UMMZ); no specific locality, I (ISU). STORY COUNTY: NW 1/4 of NW 1/4 of sec. 12, T. 
84 N, R. 23 W, I (KU); Soper Mills Game Management Area. I (ISU); Ames and 6 mi. 
radius thereof, 13 (12 ISU, I KU); 1/4 mi. E Maxwell, 1 (KU). TAMA COUNTY: 1 mi. N; 
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I 1/2 mi. W Lincoln, 14 (KU); Tama, 2 (UMMZ). UNION COUNTY: I 3/4 mi. N, 1/2 mi. 
E Thayer, 4 (KU). WEBSTER COUNTY: near Coalville, I (ISU). WINNEBAGO COUNTY: 1/2 mi. 
N, 3 1/2 mi. W Thompson, 2 (KU); 4 mi. E, I 1/2 mi. N Forest City, I (ISU). WINNESHIEK 
COUNTY: Decorah, 9 (7 UMMZ, 2 FMNH); Ridgeway, 5 (UMMZ); Conover, 12 (UMMZ). 
WORTH COUNTY: SW 1/4 ofNW 1/4 of sec.. 12, T. 99 N, R. 21 W, I (ISU); SW 1/4 ofNW 
1/4 of sec. 26, T. 98 N, R. 22 W, I (lSU). WRIGHT COUNTY: SE 1/4 of NW 1/4 of sec. 33, 
T. 92 N, R. 26 W, I (ISU); E 1/2 of sec. II, T. 90 N, R. 24 W, I (ISU). 

Additional records.-BoONE COUNTY: Moingona Fox Range, about 5 mi. S Boone (Scott, 
1947:445). DAVIS COUNTY: Eldon Fox Range [I mi. N, 5 mi. E Floris] (Scott and Klimstra, 
1955:30). DICKINSON COUNTY: Lake Okoboji (Stephens, 1922:61). HANCOCK COUNTY: Pilot 
Knob State Park (M iller, 1955: 122). HENRY COUNTY: no specific locality (Weller and Blagen, 
1970:286). MARSHALL COUNTY: no specific locality (Gabrielson, 1921: 149). MUSCATINE 
COUNTY: Fairport (Scott, 1937:55). POCAHONTAS COUNTY: no specific locality (Weller and 
Blagen, 1970:286). SAC COUNTY: Wall Lake (Spurrell, 1917:284). STORY COUNTY: Ames 
(Elwell, 1962a:28). TAMA COUNTY: Tama (Joyce and Eddy, 1944:213). VAN BUREN COUNTY: 
vicinity Stockport (Crabb, 1948:206). 

Blarina brevicauda carolinensis (Bachman) 

1837. Sorex carolinensis Bachman, J. Acad. Nat. Sci. Philadelphia, 7:366 (type locality, 
eastern South Carol ina). 

1895. Blarina brevicauda carolinensis, Merriam. N. Amer. Fauna, 10: 13.31 December. 

Distrihution in JUlI'a.-Extreme southwestern part of state (see Fig. 6). 

For comparisons with Blarina brevicauda brevicauda, geographically adjacent 
to the north in Iowa, see account of that subspecies. 

Several recent authors have indicated the need for a systematic revision of the 
genus Blarina (Jones and Glass, 1960; Genoways and Choate, 1972). Future 
study of the genus may reveal that Iowan shrews here referred to carolinensis 
(and other medium-sized Blarina west of the Mississippi River) are sub­
specifically distinct from those to the east. If this proves to be the case, the name 
hulophaga may be referable to Iowan specimens (Jones and Glass, 1960). Recent 
published records of B. b. minima in southern Missouri (Easterla, 1968:448) 
suggest that this small subspecies extends northward along the Mississippi River 
and may, therefore, separate populations now referred to carolinensis from the 
eastern and western sides of the Mississippi. The subspecies, minima, is smaller 
than carolinensis and is easily distinguished from it on that basis. I know of no 
specimens of Blarina from the two southeasternmost counties of Iowa (Lee and 
Des Moines) where small shrews assignable either to carolinensis or minima may 
possibly occur, but specimens from adjacent Henry, Louisa, and Scott counties 
all are typical of B. b. brevicauda. 

Average and extreme external and cranial measurements (corresponding to 
those given previously for B. b. brevicauda) of 30 specimens (12 males, 18 fe­
males) from Fremont, Page, and Taylor counties are as follows: 107.7 (98-120) 
±S.60; 22.7 (l7-26)±2.S4; 14 (l1-16)±0.96; weight (IS specimens), 14.6 
(12.9-16.8) ± 1.13; 20.6 (l9.S-2I.S) ±0.49; 11.4 (10.9-12. I) ±0.34; 7.S (7.0­
7.9) ±0.26; 5.6 (5.2-6.0) ±0.23; 7.8 (7.1-8.2) ±0.29. 

Specimens examined (53).-FREMONT COUNTY: 3 1/2 mi. S Sidney, 5 (KU); 4 mi. S, 9 mi. 
W Sidney, 2 (KU); 5 mi. S, 2 mi. W Sidney, 7 (KU); 4 mi. E Hamburg, 9 (KU); 13 mi. E 

https://l1-16)�0.96
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FIG. 7.-Distribution of Sea/opus aquatiC/Is machrinoides in Iowa. For explanation of 
symbols see Fig. 3. 

Hamburg. 18 (KU); / mi. S Hamburg. 3 (KU). PAGE COUNTY: 7/10 mi. S Coin. 3 (KU); 
2 mi. S. 1/2 mi. W Shambaugh. I (KU); I mi. S, 3 mi. E Northboro, 4 (KU). TAYLOR 
COUNTY: 2 mi. 5, 3/4 mi. W Bedford. I (KU). 

Cryptotis parva parva (Say) 
Least Shrew 

1823. Sorl.'x parvus Say. in James. Account of an expedition from Piltsburgh to the Rocky 
Mountains ... , I: 163 (type locality, "Engineer Cantonment," approximately 2 mi. E 
Ft. Calhoun, Washington Co., Nebraska). 

1912. Cryptotis parvlI. Miller. Bull. U.S. Nat. Mus.. 79:24. 31 December. 

Distribution ill IOII·a.-Seemingly limited to southern and eastern parts of the state (see 
Fig. 5). 

The least shrew occurs throughout the southern half of Iowa and northward 
through the eastern part of the state to southeastern Minnesota (Gunderson and 
Beer, 1953:42). Because no specimens have been taken in areas in north-central 
Iowa that have been extensively trapped, it would seem likely that this species is 
rare or absent in that part of the state. To the west of Iowa, the distribution of 
Cryptotis parva is "more extensive in southern Nebraska than in the northern 
part" (Jones, 1964:70), although the species is known from as far north as south­
central South Dakota (Findley, 1956: I). Little is known of the habitat require­
ments of this shrew in Iowa, but it probably occurs in brushy or moist grassy 
situations as, for example, in Illinois (Hoffmeister and Mohr, 1957:62). 
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Scott (1937:54) considered Cryptotis to be "found throughout Iowa." Ap­
parently, however, there were few specimens available at that time and the sug­
gested statewide distribution probably was based on earlier lists of Iowan mam­
mals (Allen, 1870; Goding, 1883; Osborn, 1890), none of which cited specific 
records. 

Specimens examined (29).-BoONE COUNTY: Polly Creek [5 mi. S Boone), 2 (USNM). 
DECATUR COUNTY: Leon, 2 (USNM). DES MOINES COUNTY: 2 mi. W, I mi. N West Burling­
ton, I (KU). FREMONT COUNTY: 4 mi. S, 9 mi. W Sidney, I (KU). JOHNSON COUNTY: Iowa 
City, I (SUI). KEOKUK COUNTY: Sigourney, I (KU). LEE COUNTY: sec. 25. Washington Twp., 
I (USNM); sec. 33, Washington Tllp., I (USNM); sec. 12, Jefferson Twp.. 3 (USNM); sec. 
28, Montrose Twp., I (USNM). LINN COUNTY: Cedar Rapids, 2 (\ CC, I SUI). MAHASKA 
COUNTY: 3 1/2 mi. W Oskaloosa, 3 (KU). MONONA COUNTY: 1/2 mi. S, 2 mi. W Moorhead, 
1 (KU). MONTGOMERY COUNTY; Red Oak, 6 (USNM). POLK COUNTY: Des Moines, I (lHM). 
STORY COUNTY: Ames, I (USNM). VAN BUREN COUNTY; Lacey-Keosauqua State Park, I 
(USNM). 

Additional records.-BoONE COUNTY: Moingona Fox Range, abolll 5 mi. S Boone (Scott. 
1947:443). DAVIS COUNTY: Eldon Fox Range [I mi. N, 5 mi. E Floris] (Scott and Klimstra, 
1955:30). MARION COUNTY: 3 mi. N, 3 mi. W Harvey (Bowles, field notes). MARSHALL COUNTY: 
no specific locality (Gabrielson, 1921:149). MUSCATINE COUNTY: Fairport (Scott, 1937:55). 
STORY COUNTY: no specific locality (Scott, 1937:55). VAN BUREN COUNTY: vicinity Stockport 
(Crabb. 1948:206). 

Family T ALPIDAE-Moles 

Scalopus aquaticus machrinoides Jackson 
Eastern Mo[e 

1914. Sealopus aqulItiC/ls lI1achrinoides Jackson, Proc. BioI. Soc. WashinglOn. 27: 19. 2 
February (type locality, Manhatten, Riley Co.. Kansas). 

Distribution in IOll'a.-Statewide (see Fig. 7). 

The eastern mole is found in both grassy and woodland habitats throughout 
Iowa, although probably is less abundant and somewhat more restricted locally to 
relatively moist situations in the northwestern part of the state. This species 
reaches the northwestern limit of its geographic range in adjacent southeastern 
South Dakota (Findley, 1954:20). 

Scott (1937:51) followed Jackson (19 I5 :42) in recognizing eastern and western 
races of Sea/opus aquaticus in lowa-S. a. machrinoides and S. a. machrinus, 
respectively-but detected no intergradation between the two. Jackson (Ioc. 
cit.) assigned Iowan moles to subspecies on the basis of single specimens from 
Hillsboro, Henry County, and Knoxville, Marion County, in eastern Iowa, and 
from Council Bluffs, Pottawattamie County, in western Iowa. The Council Bluffs 
specimen (USNM 31906) is an adult female, whereas the one from Hillsboro 
(USNM 31900) is an adult male with unworn teeth. The mastoidal breadth of the 
latter is 19.2 (my measurement) and that of the specimen from Knoxville, an 
adult male (FMNH 5551), is 19.5 (my measurement); both are less than the 
minimum of 20.0 given by Jackson for adult males of machrinus. Jackson (1915: 
31) apparently considered the mastoidal breadth and palatilar length as major 
diagnostic features at the subspecific level (see his key to subspecies of Sea/opus, 
p. 30). The latter measurement is difficult to take and was not used in the present 
study (see Table 2 for external and cranial measurements of Iowan specimens). 
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TABLE 2.-External and cranial measurements of Scalopus aquaticus machrinoides from 
/011'0. Superscript numbers incicate sample size when less than listed in left-hand column. 
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Western Iowa (Lyon County) 

Average 9 (6) 185.7(; 32.6i 23.9H 36.7 19.3 8.4 17.6 9.2 10.6 
Minimum 170.0 25.0 22.0 34.7 18.0 8.2 16.5 8.8 9.9 
Maximum 202.0 40.0 26.0 38.3 20.2 8.8 18.5 9.6 11.3 
SD± 15.19 4.04 1.46 1.55 0.76 0.19 0.82 0.24 0.51 

Average 3 (9) 182.7 30.3 26.0 36.2 19.0 8.4 17.4 8.9 10.6 
Minimum 178.0 30.0 24.0 34.6 18.3 8.2 16.7 8.6 10.3 
Maximum 190.0 31.0 29.0 38.2 19.9 8.5 18.4 9.2 11.0 
SD± 6.43 0.58 3.21 1.8 0.83 0.31 0.91 0.10 0.27 

Central Iowa (see text) 

Average 9 (6) 186.3H 30.5 24.2 37.5 19.9 8.3 18.1 9.4 10.9 
Minimum 179.0 24.0 21.0 35.6 18.9 8.0 17.2 8.9 10.4 
Maximum 194.0 37.0 26.0 38.7 20.6 8.5 18.7 10.0 11.4 
SD± 7.63 3.64 1.98 1.09 0.63 0.20 0.54 0.42 0.31 
Average" 3 (9) 178.3 30.7 22.7 36.6 19.4 8.2 17.9 9.0 10.6 
Minimum 173.0 29.0 22.0 35.4 19.0 7.9 17.3 8.9 10.2 
Maximum 187.0 32.0 23.0 38.9 20.0 8.5 18.0 9.2 11.2 
SD± 7.57 1.53 0.58 1.99 0.55 0.31 0.79 0.17 0.53 

Eastern Iowa (see text) 

Average 13 (6) 187.7 31.7 24.3 38.1 20.1 8.2 18.5 11 9.5 I 1.1 
Minimum 170.0 25.0 22.0 35.9 19.0 7.9 17.3 9.2 10.5 
Maximum 204.0 39.0 28.0 40.1 21.2 8.7 19.3 10.2 11.7 
SD± 12.53 4.50 1.61 1.27 0.77 0.28 0.56 0.25 0.39 
Average b 3 (9) 184.3 28.0 24.7 36.6 19.4 8.2 17.9 9.0 10.6 
Minimum 179.0 24.0 24.0 35.4 19.0 7.9 17.3 8.9 10.2 
Maximum 190.0 31.0 26.0 38.9 20.0 8.5 18.8 9.2 11.2 
SD± 9.29 2.52 1.15 1.03 0.26 0.31 0.29 0.06 0.61 

" Story and Hamilton counlies only. 
b Johnson County only. 

A statistical comparison of external and cranial measurements of adult males 
from eastern (Henry, Johnson, Lee, Linn, Mahaska, Scott, Winneshiek, and Van 
Buren counties), central (Hamilton, Hancock, Polk, and Story counties), and 
northwestern Iowa (Lyon County) clearly indicates that there is a trend toward 
slightly larger size and longer, broader skulls in eastern Iowa. However, the 
differences are not statistically significant when tested by the Sums of Squares 
Simultaneous Testing Procedure (SS-STP) and do not seem to justify recognition 
of two subspecies within the state. Likewise, no significant statistical differences 
were found when Iowan specimens were compared (SS-STP) with machrinoides 
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FIG. 8.-Comparison of mastoid breadth and condylobasal length (millimeters) in 

male Sea/opus aquaticus from Douglas County, Kansas; Lancaster County, Nebraska; 
western Iowa (Lyon County); central Iowa (Hamilton, Hancock, Polk, and Story counties); 
and eastern Iowa (Henry, Johnson, Lee, Linn, Mahaska, Scott, Winneshiek, and Van Buren 
counties). The lines indicate the extremes and the mean, whereas the bar represents two 
standard deviations. 

from Douglas County, Kansas (near type locality), and Lancaster County, Ne­
braska. Variation in mastoid breadth and condylobasal length among Iowan 
samples and those from Kansas and Nebraska are shown in Dice-grams in Fig. 
8. 

Because of the statistical similarity in SS-STP comparisons of external and 
cranial measurements among specimens from Iowa, Nebraska, and Kansas, and 
because of the paucity of comparative material from east of the Mississippi River, 
it seems best tentatively to consider all specimens from Iowa as representing 
S. a. machrinoides. With the assignment of Iowan moles to that subspecies, how­
ever, the need for a thorough review of the systematic status of Sea/opus aquaticus 
in the north-central part of its geographic range is clearly evident. 

Specimens examined (l04).-ApPANOOSE COUNTY: Centerville, I (USNM). BOONE 
COUNTY: sec. 22, Beaver Twp., 1 (lSU). BUENA VISTA COUNTY: 3 mi. E, 1 mi. S Cornell, I 
(BV). CARROLL COUNTY: sec. 23, Maple River Twp., 1 (lSU); sec. 25. Map/e River Twp., 
5 (lSU). CLARK COUNTY: 9 mi. W Osceola, 1 (KU). CRAWFORD COUNTY: sec. 14, Denison Twp., 
1 (lSU); SW 1/4 of NE 1/4 of sec. 22, T. 28 N, R. 40 W, I (KU). DICKINSON COUNTY: 
East Okoboji Lake, 2 (lSU); Iowa Lakeside Laboratory [West Okoboji Lake], I (DPM). 
EMMET COUNTY: Fort Defiance State Park, 2 (lSU). FRANKLIN COUNTY: Hampton, I 
(lHM). GREENE COUNTY: sec. 9, Grant Twp., 1 (lSU). HAMILTON COUNTY: sec. 27. Lyon Twp., 
I (lSU); Jewell, 2 (USNM). HANCOCK COUNTY: Pilot Knob, 2 (lSU). HENRY COUNTY: Hills­
boro, I (USNM). JACKSON COUNTY: SE 1/4 of SE 1/4 of sec. 18, T. 85 N, R. 3 E, I (lSU). 
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JOHNSON COUNTY: Iowa City, I I (I ISU, 9 USNM, I SUI); no specific locality, I (SUI). 
LEE COUNTY: sec. 12, Jefferson Twp., I (USNM). LiNN COUNTY: Walker, I (CC); 2 mi. NE 
Waubeek. I (lSU); Cedar Rapids, I (CC). LOUISA COUNTY: NW 1/4 of sec. 26, R. 3 W, T. 
75 N, I (lSU). LUCAS COUNTY: I mi. W Lucas, I (lSU). LYON COUNTY: Granite, 2 (lSU); sec. 
33, Riverside Twp., 3 (lSU); sec. 35, Elgin Twp., 4 (lSU); sec. 3, Wheeler Twp., 2 (lSU); 
sec. 23, Lyon Twp., 2 (lSU). MAHASKA COUNTY: 1/2 mi. S, 5 mi. E New Sharon, 2 (KU); I 
1/2 mi. N, I 1/2 mi. W Rose Hill, I (KU); 2 mi. N,3 mi. E Oskaloosa, 2 (KU); Oskaloosa, I 
(KU). MARION COUNTY: Knoxville, I (FMNH). MARSHALL COUNTY: Marshalltown, I (USNM). 
MILLS COUNTY: sec. 12. Glenwood Twp., I (USNM); Glenwood, I (USNM). MONONA COUNTY: 
4 mi. W Mapleton. I (BV); sec. 9. Franklin Twp., 5 (lSU). MONTGOMERY COUNTY: Red Oak. 
I (USNM). MUSCATINE COUNTY: Conesville. I (USNM). PAGE COUNTY: Shenandoah, I 
(USNM). POLK COUNTY: Johnston, I (KU); Des Moines, I (lHM). POTTAWATTAMIE COUNTY: 
Council Bluffs, I (USNM). SCOTT COUNTY: Dixon, 3 (DPM); Princeton Twp., I (DPM); 
Maysville, 1 (lSU); Davenport, 5 (DPM); Bettendorf, I (DPM). STORY COUNTY: I mi. N, 3 
mi. W Ames. I (KU); Ames, 7 (lSU); 2 mi. S Colo, I (lSU). VAN BUREN COUNTY: Lacey­
Keosauqua State Park. I (USNM). WAYNE COUNTY: I mi. S, I mi. W Cambria. I (lSU). 
WINNESHIEK COUNTY: Decorah, 3 (UMMZ). WRIGHT COUNTY: SE 1/4 of sec. II. T. 90 N, R. 
24 W, I (lSU). 

Additio/lal records.-BoONE COUNTY: Moingona Fox Area, about 5 mi. S Boone (Scott, 
1947:444). DALLAS COUNTY: no specific locality (Scott, 1938:537). DAVIS COUNTY: Eldon Fox 
Range [I mi. N, 5 mi. E Floris] (Scott and Klimstra. 1955:30). DICKINSON COUNTY: Lokeside 
Lliboratory, [West] Okoboji Lake (Stephens, 1922:62). FLOYD COUNTY: no specific locality 
(Brown. 1917:27). GREENE COUNTY: I 1/2 mi. SW Churdan (record on file, U.S. Biological 
Survey). MARSHALL COUNTY: no specific locality (Gabrielson, 1921: 149). MUSCATINE COUNTY: 
Fairport (Scott, 1937:52). SAC COUNTY: Wall Lake (Spurrell, 1917:284). STORY COUNTY: Ames 
(Joyce and Eddy. 1944:210). TAMA COUNTY: Tama (Joyce and Eddy, 1944:210). WRIGHT 
COUNTY: Wall ulke (Scott. 1947:444). 

ORDER CHIROPTERA-Bats 

Iowan bats represent two families, Vespertilionidae with nine species and 
Molossidae with one. Several additional species of chiropterans may occur within 
the state. Bats are most numerous in the eastern two-thirds of Iowa where more 
suitable habitat is available, including winter hibernacula in caves along the 
Mississippi River. 

Key to Iowan Bats 
I. Tail extending nearly one-half its total length beyond uropatagium; lower incisors 

bifid (family Molossidae) Tadarida macrotis, p. 55 
I'. Tail extending slightly or not at all beyond uropatagium; lower incisors trifid (family 

Vespertilionidae) 2 

2.(1') Single pair upper incisors (total of 30 or 32 teeth) 3 
2'. Two pairs upper incisors (total of 32 teeth) 5 

3.(2) Upper surface of uropatagium bare or thinly furred at base; 30 teeth (single pair upper 
premolars) Nycticeius hllmera!is, p. 54 

3'. Upper surface of uropatagium thickly furred; 32 teeth (two pairs upper premolars) ... 
...................................................................... 4 

4.(3') Upper parts hoary (dark brownish tipped with grayish white); forearm more than 45: 
condylobasal length more than 15.5 UlsillrtlS cinerells, p. 52 

4'. Upper parts reddish orange to yellowish brown; forearm less than 45; condylobasal 
length less than 14.5 Lasillrtls borealis. p. 51 



43 BOWLES-MAM MALS OF IOWA 

5.(2') Upper surface of uropatagium furred proximally for a third to a half of its length; 34 
or 36 teeth 6 

5'. Upper surface of uropatagium bare or with a few hairs at base; 32 or 38 teeth 7 

6.(5) Color blackish frosted with white; forearm more than 36; 36 teeth (three pairs lower 
premolars) Lasionyeteris noetivagans, p.47 

6'. Color reddish or yellowish brown; forearm less than 36; 34 teeth (two pairs lower 
premolars) Pipistrellus subflavus, p.48 

7.(5') Total length usually more than 110; condylobasallength more than 17.0; 32 teeth .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Eptesieus iusells, p. 49 

7'. Total length less than 105; condylobasal length less than 15.0; 38 teeth 8 

8.(7') Ear 16 or more from notch; maxillary toothrow more than 5.5; mandibular toothrow 
more than 6.9 Myotis keen ii, p. 43 

8' Ear usually less than 15 from notch; length of maxillary tooth row 5.5 or less; length of 
mandibular toothrow 6.9 or less 9 

9.(8') Calcar not keeled; fur on dorsum long, glossy brown; usually long, conspicuous hairs 
on toes; Myotis lueifuglls, p. 44 

9'. Calcar usually keeled; fur on dorsum dark, not glossy, faintly tricolored: hair on toes 
not long and conspicuous Myotis sodalis, p.46 

Family VESPERTILIONIDAE-Vespertilionid Bats 

Myotis keenii septentrionalis (Trouessart) 
Keen's Myotis 

1897. [Vespertilio gryphus] var. septentrionalis Trouessart, Catalogus mammalium .. 
fasc. 1, p. 131 (type locality, Halifax, Nova Scotia). 

1928. Myotis keenii septentriollalis, Miller and G. M. Allen, Bull. Nat. Mus., 144:105,25 
May. 

Distribution ill lowa.-Probably statewide (see Fig. 9). 

This species probably has a distribution in Iowa similar to that of Myotis 
iucifugus, and ultimately may be found to be as abundant as the latter (Kunz, 
1968:25). Little has been published regarding the natural history of this species in 
the state. All summer-taken specimens have been netted over streams in wooded 
habitats; Kunz (1968:33) suggested that maternity colonies may be present in 
wooded areas in central Iowa. Keen's myotis is known to hibernate in Minnesota 
(Gunderson and Beer, 1953:50), Nebraska (Jones, 1964:81), and Kansas (Jones 
et ai., 1967:7); specimens taken in November and March from caves in eastern 
Iowa suggest that this species also hibernates in at least the eastern part of the 
state. 

Kunz and Schlitter (1968: 167) clarified the status of a specimen incorrectly 
referred to this species by Scott (1937:56). 

Specimens examined (21).-BoONE COUNTY: Ledges State Park, 4 (KU). DES MOINES 
COUNTY: Starr's Cave, 1 mi. N Burlington, 6 (KU). HARDIN COUNTY: South Fork Iowa River, 
2 1/2 mi. S Eldora. 1 (KU). JACKSON COUNTY: Hunter's Cave [4 mi. S LaMotte], 1 (DPM). 
JOHNSON COUNTY: Iowa City, 1 (SUI). KEOKUK COUNTY: Sigourney, 5 (KU). LINN COUNTY: 
Cedar Rapids, 3 (CC). 

Additional record.-BENTON COUNTY: Blairstown (State Hygienic Laboratory, Iowa City, 
1968 rabies report). 
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FIG. 9.-Distribution of Myotis keenii septentrionalis in Iowa. For explanation of symbols 
see Fig. 3. 

Myotis lucifugus lucifugus (Le Conte) 
Little Brown Bat 

1831. V [espertilio] . lucifugus Le Conte, in McMurtrie, The animal kingdom ... by the 
Baron Cuvier ... , 1:431 (type locality, Gerogia, probably the Le Conte Plantation 
near Riceboro, Liberty Co.-but see Davis and Rippey, J. Mamm., 49: 115·117). 

1897. Myotis lucifugus, Miller, N. Amer. Fauna, 13:59, 16 October. 

Distribution in /olV{/.-Statewide (see Fig. 10). 

The little brown bat is one of the commonest bats in much of Iowa. In summer, 
this species may be found in buildings and other suitable shelters, especially near 
water courses. M. lucifugus presently is known to hibernate in Iowa only in caves 
along the Mississippi River (Muir and Polder, 1960), although other suitable 
areas probably are used as hibernacula; additionally, some individuals may mi­
grate to the Ozark Plateau in Missouri (see Kunz and Schlitter, 1968: 168). Re­
garding seasonal movements, Sherman (1929) reported spring arrival of this 
species in northeastern Iowa (Clayton County) from 2 May through 30 May, and 
autumn departure between 19 September and 16 October. Females arrived at two 
maternity colonies (old buildings) in Mahaska County, south-central Iowa, on 
about 9 May; autumnal departure from one of these buildings took place on about 
25 September, during a relatively cold period. 

This species appears to be relatively uncommon in western Iowa in spite of 
suitable places for summer colonies and roosts. Scarcity of hibernacula in the west 
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FIG. 10.-Distribution of MYOfis lucifugus lucifugus in Iowa. For explanation of symbols 
see Fig. 3. 

probably accounts for the paucity of records. Myotis lucifugus is known from a 
single locality in eastern Nebraska (Jones, 1964:83; Kunz, 1965:202), and its 
occurrence in eastern South Dakota is not well documented (Jones and Geno­
ways, 1967: 188). 

Hoslett (1965:365) reported three individuals from "a deserted log cabin near 
the mouth of Canoe Creek." This led Kunz and Schlitter (1968: 168) to conclude 
that these specimens were taken in Winneshiek County. Specimens (UMMZ 
83513-16), lacking skulls and external measurements, from "Canoe Creek, Alla­
makee County," that were collected by Hoslett are judged to include those 
mentioned above. 

Specimens examined (118).-ALLAMAKEE COUNTY: 6 mi. SW New Albin, I (UMMZ); 
Bear Creek, 1/2 mi. S, I 1/4 mi. E Quandah, 8 (KU); Canoe Creek [near m()uth], 2 
(UMMZ); 6 mi. S, 3 mi. E Waterville, 10 (KU). BENTON COUNTY: no specific localify, 
I (CC). BLACK HAWK COUNTY: Cedar Falls, I (UNI). BUENA YISTA COUNTY: Storm Lake, 
I (BY). CHICKASAW COUNTY: I 1/2 mi. N Ionia, 2 (KU). CLAYTON COUNTY: McGregor, 
5 (KU); Guttenberg, 6 (KU). DELAWARE COUNTY: Backbone State Park, 4 (2 ISU, 2 UMMZ). 
DES MOINES COUNTY: Starr's Cave, I mi. N Burlington, 1 (KU). DUBUQUE COUNTY: Dubuque, 
I (USNM); sec. 24, Dubuque TlI'p., 2 (ISU). EMMET COUNTY: West Des Moines River, 3 1/2 
mi. S, 2 3/4 mi. E Wallingford, 12 (KU). HANCOCK COUNTY: Pilot Knob State Park, 5 mi. 
ESE Forest City, 3 (2 ISU, I KU). HARDIN COUNTY: South Fork Iowa River, 2 1/2 mi. S 
Eldora, 2 (KU). JACKSON COUNTY: Ciro's Cave, Maquoketa, I (DPM); Maquoketa, 2 (CC). 
JOHNSON COUNTY: Lone Tree, 25 (USNM). KEOKUK COUNTY: Sigourney, I (KU). KOSSUTH 
COUNTY: Algona, I (ISU). LINN COUNTY: Cedar Rapids, 2 (CC); near Fairfax, I (KU); 6-7 
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FIG. I I.-Distribution of Myotis sodalis in Iowa. For explanation of symbols see Fig. 3. 

/IIi. SW Cedar Falls. 1 (KU). MAHASKA COUNTY: North Skunk River, 1/2 mi. S, 5 mi. E New 
Sharon. 10 (KU); Oskaloosa. I (KU); 3 1/2 mi. N, 1/2 mi. E Fremont, 10 (KU). POLK 
COUNTY: Birdland Park, Des Moines, 1 (KU). STORY COUNTY: Ames, I (USNM). 

Additional records (Kunz and Schlitter, 1968: 168, unless otherwise indicated).-BENTON 
COUNTY: Vinton (State Hygienic Laboratory, Iowa City. 1968 rabies report). BLACK HAWK 
COUNTY: Waterloo (State Hygienic Laboratory, Iowa City, 1969 rabies report). CLAYTON 
COUNTY: McGregor; National. CLINTON COUNTY: Clinton (State Hygienic Laboratory, Iowa 
City, 1969 rabies report). DELAWARE COUNTY: Manchester. DES MOINES COUNTY; no specific 
locality. DICKINSON COUNTY: Lakeside Laboratory [West Okoboji Lake); Milford. DUBUQUE 
COUNTY: Becker's Quarry Cave, Dubuque; Crystal Lake Cave, 4 mi. S Dubuque. HANCOCK 
COUNTY: no specific locality. HUMBOLDT COUNTY; no specific locality. IOWA COUNTY: Marengo 
(State Hygienic Laboratory, Iowa City, 1968 rabies report). JACKSON COUNTY: Maquoketa 
(State Hygienic Laboratory, Iowa City. 1969 rabies report). JOHNSON COUNTY: Iowa City 
(State Hygienic Laboratory, Iowa City, 1969 rabies report). JONES COUNTY: Anamosa (State 
Hygienic Laboratory, Iowa City, 1969 rabies report). LINN COUNTY: Cedar Rapids (State 
Hygienic Laboratory. 1969 rabies report). MUSCATINE COUNTY: Fairport. POLK COUNTY: Des 
Moines (State Hygienic Laboratory, Iowa City. 1969 rabies report). POWESHIEK COUNTY: 
Grinnell. STORY COUNTY; no specific locality. UNION COUNTY: 5 mi. E Afton. WAPELLO 
COUNTY: between Eldon and Ottumwa. WINNEBAGO COUNTY: no specific locality. WINNESHIEK 
COUNTY: no specific locality (0. T. Kalin. University of Minnesota, personal communication). 

Myotis sodalis Miller and Allen 
Indiana Myotis 

1928. Myotis sodalis Miller and Allen, 1928, Bull. U.S. Nat. Mus., 144:130.25 May (type 
locality, Wyandotte Cave, Crawford Co., Indiana). 

https://144:130.25
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Distribution in /owa.-Known only from Dubuque and Jasper counties; probably occurs 
elsewhere in southern part of the state (see Fig. 11). 

The Indiana myotis was first reported from Iowa by Muir and Polder (1960) 
on the basis of three individuals taken from a hibernaculum (Becker's Quarry 
Cave) in Dubuque County. Two of the bats were preserved and are presently in 
the private collections of the authors, whereas the third bat was released. The 
only other record of an individual from Iowa is that of a male banded in southern 
Missouri and recovered near Colfax, Jasper County (Myers, 1964:123). Easterla 
and Watkins (1969) reported summer-taken pregnant females of M. sodalis 
from wooded areas in northwestern Missouri, suggesting that this species will be 
found in adjacent parts of southwestern Iowa. 

Specimens examined.-None. 
Additiolla! records.-DuBuQuE COUNTY: Becker's Quarry Cave. Dubuque (M uir and 

Polder. 1960:603). JASPER COUNTY: near Colfax (Myers. 1964:123). 

Lasionycteris noeth'agans (Le Conte) 
Silver-haired Bat 

1831. Vlesperti!io). noctil'agaf/s Le Conte, in McMurtrie, The animal kingdom ... by the 
Baron Cuvier ... , 1:431 (type locality. eastern United States). 

1866. [LlIsiollycteris) f/octil'aglllls. Peters, Monatsb. k. pruess. Acad. Wiss.. Berlin. p. 648 
(for 1865). 

Distrihutioll ill /oll'a.-Migrant; statewide in warm months (see Fig. 12). 

The silver-haired bat is common throughout Iowa, both as a migrant and sum­
mer resident, primarily in deciduous woodlands adjacent to waterways and ponds 
(Kunz, 1968:36; Kunz and Schlitter, 1968: 169). The earliest spring and latest 
autumn records of this species in the state are, respectively, 15 April and 2 Octo­
ber. 

Evidently Iowa and northern Missouri (Easterla and Watkins, 1967) are within 
the southern limits of the summer range of L. noctivagans and it seems likely that 
this species may also be found to be a summer resident in states to the east and 
west of Iowa. Only specimens thought to be migrants have been reported from 
Kansas (Jones et al., 1967: 12), Nebraska (Jones, 1964:87), South Dakota (save 
for the Black Hills) (Turner and Jones, 1968:445), and Indiana (Mumford, 1969: 
45). This species was reported by Hoffmeister and Mohr (1957:75) as "mod­
erately common throughout Illinois during the summer months," although they 
cited no specific records. 

Recent winter records of L. noctivagans, in apparent hibernation, from the 
Black Hills, South Dakota (Turner and Jones, 1968:445), Minnesota (Beer, 
1956:282), Illinois (Pearson, 1962:27), and Indiana (Mumford, 1969:45) indi­
cate that this species may occasionally inhabit caves in eastern Iowa during that 
time of year. 

Although the first published record of the silver-haired bat in Iowa was that of 
Easterla and Watkins (1967:327), an unreported specimen in the collection of 
the State University of Iowa (SUI 20154) was taken on 17 May 1904, in Iowa 
City. 
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FIG. 12.-Distribution of Lasionycteris noctivagans in Iowa. For explanation of symbols 
see Fig. 3. 

Specimens examined (27).-ALLAMAKEE COUNTY: Bear Creek, 1/2 mi. S, I 1/4 mi. E 
Quandah, 2 (KU). BOONE COUNTY: McHose Park, Boone, 2 (KU); I 1/2 mi. S, 2 mi. W 
Boone, 2 (KU); Ledges State Park, 3 (KU). CHICKASAW COUNTY: I 1/2 mi. N Ionia, I (KU). 
EMMET COUNTY: West Des Moines River, 3 1/2 mi. S, 2 3/4 mi. E Wallingford, 1 (KU). 
GREENE COUNTY: sec. 13, Franklin Twp., 2 (ISU). GUTHRIE COUNTY: sec. 31, T. 80 N, R. 
33 W, I (ISU). JOHNSON COUNTY: Iowa City, I (SUI). LINN COUNTY: Cedar Rapids, 2 (CC). 
MAHASKA COUNTY: North Skunk River, 1/2 mi. S, 5 mi. E New Sharon, 4 (KU); Oskaloosa, 
3 (KU). POLK COUNTY: 1/2 mi. W Des Moines, I (KU). ScOTT COUNTY: Davenport, I (DPM). 
UNION COUNTY: 5 mi. E Afton, I (KU). 

Additional record.---CUNTON COUNTY: no specific locality (Blankespoor, 1967:8). 

Pipistrellus subflavus subflavus (F. Cuvier) 
Eastern Pipistrelle Bat 

1832. V [espertilio] . subjlavus F. Cuvier, Nouv. Ann. Mus. Hist. Nat. Paris, I: 17 (type 
locality restricted to 3 mi. SW Riceboro, Liberty Co., Georgia, by W. H. Davis, J. 
Mamm., 40:522, 20 November 1959). 

1897. Pipistre//lls sllbjlavus, Miller. N. Amer. Fauna, 13:90, J6 October. 

Distribution in lowa.-Probably statewide (see Fig. 13). 

This pipistrelle has been taken in caves in eastern Iowa throughout the year 
and has been collected in the warm months elsewhere in the state along water 
courses bordered by deciduous forest. 

P. subflavus may be absent or rare in extreme northwestern Iowa. There are 
no records of the species from South Dakota (Jones and Genoways, 1967), and 
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FIG. 13.-Distribution of Pipistrellus subj7avus subj7avus in Iowa. For explanation of 
symbols see Fig. 3. 

it is known in eastern Nebraska only from two localities adjacent to the Platte 
River (Jones, 1964:89). 

Specimens examined (25).-ALLAMAKEE COUNTY: Bear Creek, 1/2 mi. S, I 1/4 mi. E 
Quandah, 1 (KU). BOONE COUNTY: 2 mi. W, 1 1/2 mi. S Boone, I (KU). CLAYTON COUNTY: 
Spook Cave. SE 1/4 of sec. 21. T. 95 N, R. 4 W. I (ISU). CLINTON COUNTY: 1/4 mi. N 
Clinton. 2 (KU). DAlLAS COUNTY: Raccoon River. I mi. NAdel, 1 (KU). DELAWARE COUNTY: 
near Manchester. 2 (CC). DUBUQUE COUNTY: Dubuque. 4 (ISU). FAYETTE COUNTY: 
Dutton's Cave, 1 mi. N, I 1/2 mi. E West Union. 1 (KU). HARDIN COUNTY: Rattlesnake Cave, 
1/2 mi. N Eldora, 2 (KU). JACKSON COUNTY: Maquoketa Caves State Park, 4 (3 ISU. 1 KU); 
Ciro's Cave, Maquoketa. I (DPM). MAHASKA COUNTY: North Skunk River. 1/2 mi. S. 5 mi. 
E New Sharon. 4 (KU). POLK COUNTY: Beaver Creek. 1/2-1 mi. N Des Moines. 1 (ISU). 

Additional records.-BLACK HAWK COUNTY: no specific locality (Blankespoor. 1967:8). 
BUENA VISTA COUNTY: Storm Lake (Kunz and Schlitter, 1968:170). DELAWARE COUNTY: Back­
bone Cave [Dundee] (Polder. 1953:719). DUBUQUE COUNTY: Becker's Quarry Cave, D.ubuque 
(Muir and Polder, 1960:604); Hill Street Cave (Muir and Polder, 1960:605); Julien Cave 
(Polder, 1953:719); Dubuque (Scott. 1939b:239). GRUNDY COUNTY: Fairfield Twp. (Polder, 
1953:719). WINNESHIEK COUNTY: no specific local ity (0. T. Kalin. University of Minnesota. 
personal correspondence). 

Eptesicus fuscus fuscus (Palisot de Beauvois) 
Big Brown Bat 

1796. Vesper/ilia Juscus Palisot de Beauvois, Catalogue raisonne du museum de Mr. C. W. 
Peale, Philadelphia. p. 18 (p. 14 of English edition by Peale and Palisot de 
Beauvois) (type locality, Philadelphia. Philadelphia Co.. Pennsylvania). 
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FIG. 14.-Distribution of Ep/es;cus Iuscus Iuscus in Iowa. For explanation of symbols 
see Fig. 3. 

1900. I EptesiClls] Iusclls, Mehely. Magyaroorszag denevereinek monographiaja (Mono­
graphia Chiropterorum Hungariae). pp. 208, 338. 

D;strihutiol/ il/ IOIl·a.-Statewide (see Fig. 14). 

The big brown bat was reported by Kunz and Schlitter (1968: 171) as "the 
most abundant and widely distributed bat in Iowa." This species has been found 
in a variety of hibernacula in the state, including buildings, mines, and caves 
(Kunz and Schlitter, 1968: 171; Muir and Polder, 1960). On 26 March 1966, a 
large number were found in a state of torpor in an abandoned, open wine cellar 
in Fort Madison. Most of these bats were wedged in crevices between the bricks, 
although a few of the more active individuals were suspended from the ceiling. 

Female big brown bats apparently leave hibernacula in spring and form 
maternity colonies in other places (Beer, 1955:246; Kunz and Schlitter, 1968: 
171), whereas males and barren females may remain in the general vicinity of the 
winter quarters (Jones et al., 1967: 16). Kunz and Schlitter (1968: 171) reported 
maternity colonies in old buildings in central Iowa. The only maternity colonies 
that I have found in south-central Iowa were in attics of houses or in peaks of 
barns. 

Specimem exam iI/I'd (I 37l.-BoONE COUNTY: McHose Park, Boone, I (KU); Ledges State 
Park. 6 (KU); sec. 19, Marcy Twp., 1 (1SUl. BUENA YISTA COUNTY: Storm Lake. I (BY). 
CASS COUNTY: Lewis. I (KU). CHEROKEE COUNTY: near Washita. I (BY). CLINTON COUNTY: 
Clinton, 1 (KU). DELAWARE COUNTY: :2 mi. N, 2 mi. W Dundee, 3 (KU). DES MOINES' 
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COUNTY: Starr's Cave, 1 mi. N Burlington, 3 (KU). DUBUQUE COUNTY: Dubuque, 7 (2 
FMNH; 5 KU). EMMET COUNTY: Estherville, 2 (ISU). GREENE COUNTY: sec. 13, 
Franklin Twp., I (lSU). HARDIN COUNTY: South Fork Iowa River, 2 1/2 mi. S Eldora, 1 (KU). 
JACKSON COUNTY: Maquoketa Caves State Park, 11 (6 KU, 5 ISU); Sabula, 2 (ISU). JEFFER­
SON COUNTY: NE 1/4 of sec. 31, Buchanan Twp., Fairfield, I (ISU). JOHNSON COUNTY: Iowa 
City 6 (I AMNH, 1 KU, 4 SUI). KEOKUK COUNTY: Sigourney, I (KU). LEE COUNTY: Fort 
Madison, 13 (KU). LINN COUNTY: Cedar Rapids, 8 (CC); 6-7 mi. SW Cedar Rapids, 1 (KU). 
MAHASKA COUNTY: North Skunk River, 1/2 mi. S, 5 mi. E New Sharon, I (KU); I 1/2 mi. 
S,2 1/2 mi. E New Sharon, 1 (KU); 2 3/4 mi. N, I mi. W Rose Hill, 14 (KU); Oskaloosa, 18 
(KU); 3 1/2 mi. N, 1/2 mi. E Fremont, 6 (KU). MARION COUNTY: Knoxville, I (KU). 
MARSHALL COUNTY: Marshalltown, 2 (I ISU I KU). POLK COUNTY: 1/2-1 mi. N Des Moines, 
2 (ISU); no specific locality, 1 (CC). SCOTT COUNTY: Davenport, 2 (DPM). STORY COUNTY: 
sec. 4, T. 84 N, R. 24 W, 2 (ISU); Ames, 2 (ISU); 2 mi. S, I mi. E Ames, I (KU). WAPELLO 
COUNTY: Ottumwa, 7 (KU). WARREN COUNTY: 8 mi. N Indianola, I (KU). WEBSTER COUNTY: 
Dolliver Memorial Park, I (KU). WINNESHIEK COUNTY: Decorah, 2 (UMMZ). WRIGHT 
COUNTY: NW 1/4 ofNW 1/4 of sec. 7, T. 91 N, R. 26 W, I (ISU). 

Additional records.--CEDAR COUNTY: Tipton (State Hygienic Laboratory, Iowa City, 1968 
rabies report). CLAYTON COUNTY: National (Sherman, 1929:320). DUBUQUE COUNTY (Muir 
and Polder, 1960:603): Simpson Furnace Mine. 2 mi. W Dubuque; Becker's Quarry Clive 
and Hill Street Cave. Dubuque; Bronze Bottom Clive, I mi. S Center Grove; Crystal Lake 
Cave. 4 mi. S Dubuque. MARION COUNTY: Knoxville (Long and Severson, 1969:623). 
MUSCATINE COUNTY: no specific locality <Blankespoor, 1967:8). PLYMOUTH COUNTY: no 
specific locality (Blankespoor, 1967:8). TAYLOR COUNTY: Bedford (L. C. Watkins. personal 
communication). WOODBURY COUNTY: Sioux City (State Hygienic Laboratory. Iowa City. 
1969 rabies report). 

Lasiurus borealis borealis (Muller) 
Red Bat 

1776. Vespertilio borealis Muller, Des Ritters Carl von Linne ... vollsuindiges Natursystem 
.... suppl.. p. 20 (type locality, New York). 

1897. Lasiurtls borealis, Miller, N. Amer. Fauna. 13: 105. 16 October. 

Distribution inloll'a.-Migrant; statewide in warm months (see Fig. 15). 

Lasiurus borealis is a common summer resident of Iowa and adjacent states, 
arriving in spring and migrating southward in autumn. The earliest spring record 
from Iowa is of a female taken on 2 I April 1967 in Mahaska County, whereas the 
latest record in autumn is of a male taken on 6 October 1961 in Emmet County. 

The red bat roosts during the day in trees and tall shrubs in urban areas and 
woodlands throughout the state. McClure (1942) found at Lewis, Cass County, 
that there was a gradual increase in the population of this species until a peak was 
reached in late July and early August, when a general dispersal of young 
occurred. Although adults of both sexes have been taken in Iowa, Kunz( I 968: 
42) reported that in central Iowa "females greatly outnumbered males except in 
August and September," when the sexes reached approximately equal numbers. 
A similar discrepancy in the sex ratio of this species in Kansas was noted by 
Jones et al. (1967: 19), who suggested an influx of males from higher latitudes in 
late summer. 

Specimens examined (83).-BLACK HAWK COUNTY: Cedar Falls. 6 (UNI). BOONE COUNTY: 
McHose Park, Boone, I (KU); Honey Creek, I 1/3 mi. S. 2 mi. W Boone, 3 (KU); 3 1/2 
mi. S Boone, I (KU); Ledges State Park, 4 (KU). BUENA VISTA COUNTY: Storm Lake. 3 (BV). 
CARROll COUNTY: Carroll, 4 (ISU). CASS COUNTY: Lewis, I (ISU). CRAWFORD COUNTY: 
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FI(;. 15.-Dislribution of Lasial"lls horealis horealis in Iowa. For explanation of symbols 
see Fig. 3. 

Denison. I (UNI). DES MOl ES COUNTY: Burlington. 6 (USNM). EMMET COUNTY: 3 1/2 mi. 
N. 6 mi. E Estherville. I ((SU); 3 mi. S. 3 mi. E Estherville. I (ISU). HARDI COUNTY: 
South Fork Iowa River. 2 1/2 mi. S Eldora. 2 (KU). JASPER COUNTY: 1/2 mi. N. 1/2 mi. W 
Colfax. I (KU). JOHNSON COUNTY: Iowa City. 9 (SUI). LINN COUNTY: Cedar Rapids. 9 (CC): 
7 lIIi. SW Cedar Rapids. 2 (KU); /10 specific locality. I (CC). LYON COUNTY: sec. 26, Elgin 
Twp.. I ((SU): sec. 35. El!iill Twp.. I ((SU): sec. 12. Lyon Twp.. I (ISU). MAHASKA COUNTY: 
Oskaloosa. 3 (KU). MONONA COUNTY: sec. 6. Franklin Twp.. I (ISU). PALO ALTO COUNTY: 
easT shore Lost Isla lid Lake. I (UMMZ); Ruthven. 4 (UMMZ). POLK COUNTY: Br()ll'll Woods. 
1/2I11i. W Dn Moilles. 2 (KU); Des Moines. I (KU). SCOTT COUNTY: 1/4 mi. N Davenport. 
I (DPM). STORY COUNTY: Ames. 7 (6 ISU. I UN!): 2 lIIi. S, I mi. E Ames. I (KU). VAN 
BUREN COUNTY: Stockport. I (KU). WEBSTER COUNTY: Dolliver Memorial Park, I (KU). 
WINNESHIEK COUNTY: Decorah, I (ISU). 

Additiollal records.-CASS COUNTY: Lell'is (McCI ure, 1942:430). DICKINSON COUNTY: no 
specific localily (Blankespoor. 1967:8). JEFFERSON COUNTY: Fairfield (State Hygienic Labora­
tory. Iowa City. 1969 rabies report). MARSHALL COUNTY: no specific local ity (Gabrielson. 
1921:149). POTTAWATTA~I'E COU'TY: no specific locality (Constantine. 1966:35). SAC 
COU TY: Wall Lake (Spurrell. 1917:284). STORY COU TY: Allies (Elwell. 1962h:434). 
W, NESHIEK COUNTY: W (!( Decorah (Hoslett. ) 965:365). 

Lasiurus cinereus cinereus (Palisot de Beauvais) 
Hoary Bat 

1796. Vesper/ilio cillerells (misspelled lillerells) Palisot de Beauvois. Catalogue raisonne du 
museum de Mr. C. W. Peale. Philadelphia, p. 18 (p. 15 of English edition by Peale 
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FIG. 16.-Distribution of LlIsiurliS cinerellS cinereus in Iowa. For explanation of symbols 
see Fig. 3. 

and Pal isot de Beauvois) (lype locality. Philadelphia. Philadelphia Co., Pennsyl­
vania). 

1864. LlIsiurlis cinereus. H. Allen. Smiths. Misc. Coil.. 7 (165):21. June. 

Distrihution in !uu·lI.-M igrant; statewide summer resident (see Fig. 16). 

Lasiurus cinereus is found throughout Iowa during the warm months, arriving 
at least by early May and probably migrating southward again by early September 
(Kunz and Schlitter. 1968: 172). The roosting habits of this species are similar to 
those of the red bat, Lasiurus borealis, with daytime retreats located in trees in 
wooded rural and urban areas throughout the state. 

Only adult females and young have been taken in Iowa and adjacent states 
during summer (Kunz and Schlitter, 1968: 172; Jones er al., 1967:20). Findley 
and Jones (1964) suggested that males of this species may range to the west and 
north of Iowa in the warm months. In South Dakota, Turner and Jones (1968: 
446) found adult males in the Black Hills, thus establishing "the Hills as one of 
the few places on the Central Great Plains where both sexes of L. cinereus occur 
together in summer." 

5pecimem examined (28).-BoONE COUNTY: McHose Park. Boone. I (KU); Ledges 5/(11e 
Pork. 4 (KU). CASS COUNTY: Lewis. I (ISU). CLAY COUNTY: no specific localily. I (USNM). 
E~I~IET COUNTY: West Des Moines River. 3 1/2 mi. S. 2 3/4 mi. E Wallingford. I (KU). 
GREENE COUNTY: sec. 13. Franklin Twp.. I (ISU). JASPER COUNTY: Baxter. I (USNM). 
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FIG. 17.-Distribution of Nycticeills IlIImemlis humeralis in Iowa. For explanation of 
symbols see Fig. 3. 

JOHNSON COUNTY: Iowa City, I (SUI); no specific locality, 3 (SUI). LiNN COUNTY: Marion, I 
(lSU); Cedar Rapids, 2 (CC); 4 mi. SW Cedar Rapids, I (KU); 7-8 mi. SW Cedar Rapids, I 
(KU). LYON COUNTY: sec. 12, Lyon Twp., I (lSU). MAHASKA COUNTY: Oskaloosa, 1 (KU). 
MONONA COUNTY: sec. 6. Franklin Twp., I (lSU). PALO ALTO COUNTY: Ruthven, 2 (UMMZ). 
SCOTT COUNTY: Davenport. I (DPM). STORY COUNTY: Ames, 3 (lSU). 

Additional records.-CAss COUNTY: Lewis (McClure, 1942:430). DICKINSON COUNTY: 
Lakeside Laboratory [West Okoboji Lake] (Stephens, 1922:63). FLOYD COUNTY: no specific 
locality <Brown. 1917:28--see Schlitter and Bowles, 1968:526). PALO ALTO COUNTY: no 
specific locality (Ruthven and Wood, 1912:205). POLK COUNTY: Des Moines (State Hygienic 
Laboratory. Iowa City, 1969 rabies report). POTTAWATTAMJE COUNTY: no specific locality 
(Constantine, 1966:35). SAC COUNTY: no specific locality (Spurrell, 1917:284). 

Nycticeius humeralis humeral is (Rafinesque) 
Evening Bat 

1818. Vespertilio IIII/Ilera!is Rafinesque. Amer. Monthly Mag.. 3(6):445, October (type 
locality, Kentucky). 

1819. N [ycticeills]. hllll1eralis. Rafinesque, Phys. Chim. H ist. Nat. et Arts, Paris. 88:417. 
June. 

DislrilJlllion in !oll·a.-Probably migrant; resident in southern half of the state in warm 
months (see Fig. 17). 

The evening bat is apparently a common summer resident in southern Iowa 
(Kunz and Schlitter, 1968: 173) and extreme eastern Nebraska, where it reaches 
the northwestern limit of its range (Birney and Rising, 1968:522). The only 
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known nursery colonies of this species in the state are located in attics of buildings 
in Page and Taylor counties in the southwest (Watkins, 1970:334). 

Pregnant or lactating females and flying young of the year have been reported 
from several counties in central and squth-central parts of the state (Schlitter and 
Bowles, 1968:527; Kunz and Schlitter, 1968: 173). The earliest and latest dates 
that specimens have been taken in Iowa are, respectively, 25 May from Mahaska 
County and 24 August from Fremont County. All specimens herein reported are 
either adult females or young of the year. 

Kunz and Schlitter (1968: 173) incorrectly listed three specimens (USNM, 
114761-63) from Burlington, Des Moines County, as having been collected in 
Davenport, Scott County (see Schlitter and Bowles, 1968:527). 

Specimens examined (36).-BoONE COUNTY: Ledges State Park. 1 (KU). DALLAS 
COUNTY: Raccoon River. I mi. NAdel, 2 (KU). DES MOINES COUNTY: Burlington. 3 (USNM). 
FREMONT COUNTY: I 1/2 mi. N, 1/2 mi. W Hamburg, I (KU). HARDIN COUNTY: South Fork 
Iowa River, 2 1/2 mi. S Eldora, I (KU). JOHNSON COUNTY: Iowa City, I (SUI). MAHASKA 
COUNTY: North Skunk River, 1/2 mi. S, 5 mi. E New Sharon, 6 (KU): Penn Woods, Oska­
loosa, 4 (KU). MARION COUNTY: I-I 1/2 mi. W Percy, I (KU). POLK COUNTY: Beaver Creek, 
1/2-1 mi. N Des Moines, I (ISU): 1/2 mi. W Des Moines, 6 (KU). WARREN COU~TY: 8 mi. 
N Indianola, 9 (KU). 

Additional records.-PAGE COUNTY: I 1/2 mi. W Bradyville (Watkins, 1970:334). TAYLOR 
COUNTY: 2 mi. E New Market (Watkins. personal communication): 4 mi. N Bedford 
(Watkins, 1970:334); 4 mi. S. / mi. E Bedford (Watkins, personal communication). 

Family MOLOSsIDAE-Free-tailed Bats 

Tadarida macrotis (Gray) 
Big Free-tailed Bat 

IM39. Nyctinomus macmtis Gray. Ann. Nat. Hisl.. 4:5. Seplember (type locality. interior of 
Cuba). 

1931. TlIdarida macrotis, Shamel, Proc. U.S. Nat. Mus., 78:15. May. 

Distribution in /owlI.-Known only from Marshall and Linn counties (not mapped). 

The big free-tailed bat is known from Iowa only by two autumn-taken speci­
mens, one in 1910 from Cedar Rapids and the other in 1914 from Marshalltown, 
These records probably represent stragglers because the main center of the geo­
graphic distribution of this bat lies well to the south of Iowa (Kunz and Schlitter, 
1968: 173). 

Considerable confusion has existed regarding the specific name of this bat, 
which was known for some years as T. rna/ossa. Husson (1962) concluded that 
macratis was the applicable name. 

Specimen examined.-MARSHALL COUNTY: Marshalltown, I (FMNH). 
Additional recurd.-LINN COU~TY: Cedar Rapids (Cory. 1912:477). 

ORDER LAGOMORPHA-Hares, Rabbits, and Pikas 

Lagomorphs are represented in Iowa by a single family and two species. 

Key to Iowan Lagamarphs 

I. Ear from notch more than 90; interpterygoid space more than 7.0; interparietal fused 
with parietals Lepus townsendii. p. 58 
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I'. Ear from notch less than 75; interpterygoid space less than 7.0; interparietal not fused 
with parietals . . . Sylvi/agus floridallus, p. 56 

Family LEPORIDAE-Hares and Rabbits 

Sylvilagus floridanus mearnsii (J. A. Allen) 
Eastern Cottontail 

1894. Leplis sylvaticlis mearnsii J. A. Allen, Bull. Amer. Nat. Hist., 6:171, 31 May (type 
locality, Fort Snelling, Hennepin Co., Minnesota). 

1904. Sylvilaglls (Sylvilagas) floridanlls mearnsi, Lyon Smiths. Misc. CoIl. 45:336, 
15 June. 

Distrihlltion in 100va.-Statewide (see Fig. 18). 

The eastern cottontail is common to abundant in suitable habitats 
throughout Iowa. Prior to settlement, however, S. floridanus may have been 
locally common only in forest-edge situations or open woods in southern 
Iowa, and in riparian communities in the tall-grass prairie. Subsequent re­
moval or selective cutting of forests and cultivation of prairie increased the 
habitat and food supply of the cottontail (Allen, 1870: 194; Scott, 1937:81). 

The eight specimens from "Ruthven, Palo Alto County," reported by 
Nelson (1909: 179) are probably those in the University of Michigan 
Museum of Zoology (UMMZ 3407-8, 3410-12, 35564-66), although the 
specimen labels give no specific locality within that county. Of the 13 speci­
mens taken at Fort Des Moines, Polk County, in 1855 and catalogued at 
the U.S. National Museum (Coues and Allen, 1877:333-336), only one 
(USNM 2094) was seen by me; the remainder either have been destroyed 
or misplaced. 

Specimens examined (134).-ApPANOOSE COUNTY: Sharon Bluffs State Park, I (ISU). 
BENTON COUNTY: Yinton. I (SUI). BOONE COUNTY: Des Moines River, [2 mi. W] Madrid. 
I (ISUl. BUENA YISTA COUNTY: 1/2 mi. SW Sioux Rapids. 1 (BY); 5 mi. N Newell, 2 (BY); 
I mi. N. 3 mi. W Newell. I (BV); 1/2 mi. N, 4 mi. W Nell·ell. 2 (BY); 1/2 mi. N, 3 mi. 
W Nell·ell. I (BY); 2 lIli. E Nell·ell. I (BY). BUTlER COUNTY: 1/2 mi. S, 3 mi. E Greene. 
I (KU). CERRO GORDO COUNTY: Owen Twp., I (SUI). CHEROKEE COUNTY: 3 mi N. 1/4 mi. 
W Cherokee. I (SM). CLAY COUNTY; 2 mi. N. I mi. E Spencer. I (BV); 2 mi. N Linn Grove. 
I (BY); I/O specific locality. 7 (UMMZ). CLAYTON COUNTY: McGregor, I (SUI). CLINTON 
COl:NTY: 1/2 mi. S Clinton. I (KU). DES MOINES COUNTY: Burlington, 2 (USNM). DICKINSON 
COUNTY: no specific locality. I (SM). DUBUQUE COUNTY: Dubuque, 2 (ISU). FRANKLIN 
Cou!"TY: Alexander. 3 (UMMZ). FREMONT COUNTY: Sidney. 1 (ISU); Hamburg. I (ISU). 
HANCOCK COUNTY: 5 mi. ESE Forest City. I (ISU); 3/4 mi. S, I mi. W Hayfield. I 
(UMMZ); DOl/na [probably Duncan]. 2 (USNM). HARRISON COUNTY: Logan. I (SUI). 
HENRY COUNTY: Wayland. 2 (SUI). JASPER COUNTY: 1/2 mi. S, 4 1/2 mi. W Sully, I (KU). 
JOHNSON COUNTY: Iowa City, 24 (20 AMNH, I SUI, 3 USNM). KEOKUK COUNTY; 6 1/2 mi. 
S. I mi. W Sigourney. I (KU). LINN COUNTY: Center Point. 2 (CC); Cedar Rapids. 6 (5 
Cc. I KU); NE 1/4 of NE 1/4 of sec. 18. T. 82 N. R. 6 W. 1 (ISU). LOUISA COUNTY: no 
specific locality. I (SUI). LYON COUNTY: sec. 3. Grant Twp.. I (ISU); sec. 23. Lyon Twp.. 
2 (ISU); sec. 28. Wheeler Twp.. I (ISU). MAHASKA COUNTY: I 1/2 mi. S, 2 1/2 mi. E New 
Sharon. I (KU); 2 mi. N Oskaloosa. I (KU); Oskaloosa. 4 (KU). MARION COUNTY: Knoxville. 
5 (FMNH). MUSCATINE COUNTY: 2 mi. E Conesville. I (ISU). OSCEOLA COUNTY: Ocheyedan. 
I (SUI). PALO ALTO COUNTY: no specific locality. II (UMMZ). POLK COUNTY: Des Moines. 
I (USNM). SAC COUNTY: 1 mi. E, 3 1/2 mi. N Galva. 1 (BY). SCOTT COUNTY: Davenport, 
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FIG. 18.-Distribution of Sylvilagus j70ridanus mea!'llsii in Iowa. For explanation of 
symbols see Fig. 3. 

(DPM). STORV COUNTV: Ames, 3 (ISU); SE 1/4 of SE 1/4 of sec. 31, T. 83 N, R. 24 W, 
I (KU). UNION COUNTV: Thayer. 4 (SUI). WINNEBAGO COUNTV: I mi. N, 3 mi. W Forest City, 
I (UMMZ); Forest City, 8 (UMMZ). WINNESHIEK COUNTV: 5 mi. NE Decorah. 6 
(UMMZ); Decorah, I (UMMZ). WOODBURV COUNTV: Sioux City, I (USNM). 

Additional records.-ALLAMAKEE COUNTV: Lansing (record on file. U.S. Biological 
Survey). BOONE COUNTV: Moingona Fox Range. about 5 mi. 5 Boone (Scott. 1947:450). 
CARROLL COUNTV: no specific local ity (Scott, 1938:539). CLAV COUNTV (Scott. 1940:588): 
sec. 19, Summitt Twp.; sec. 22, Waterford Tllp. DAVIS COUNTV: Eldon Fox Area [I mi. N. 
5 mi. E Floris] ·(Scott and Klimstra, 1955:41). DECATUR COUNTV: Leon (Scott, 1937:82); 
sec. 13. Woodland Twp. (Hendrickson. 1954:25). DELAWARE COUNTV: no specific locality 
(Scott. 1938:539). DICKINSON COU 'TV: no specific locality (Stephens. 1922:57). DUBUQUE 
COUNTV: vicinit)' Durango (Giles. 1940:573). FAVETTE COUNTV: no specific locality (Scott. 
1938:539). FLOVD COUNTV: Charles City (Webster, 1900:7); no specific locality (Brown, 
1917:27). GREENE COUNTV: Churdan (record on file, U.S. Biological Survey). HAMILTON 
Co NTV: no specific locality (Scott, 1938:539). HARDIN COUNTV: 3/4 mi. E Eldora (Bowles, 
field notes). JACKSON COUNTV: Michel's Cave, 2 mi. S Springbrook (Trosky and Polder, 
1960:608). KOSSUTH COUNTV: no specific locality (Scott, 1938:539). MARSHALL COUNTV: no 
specific locality (Gabrielson, 1921: 148). POLK COUNTV: Fort Des Moines (Baird, 1858:60 I). 
POTTAWATTA~IIE COUNTV: Council Bluffs (record on file, U.S. Biological Survey): no specific 
locality (Scott, 1937:82). SAC COUNTV: Wall Lake (Spurrell, 1917:281). STORV COUNTV: 
2 mi. N Ames (Hendrickson, 1930:399); Ames (Hendrickson, 1947:63); I 1/2 mi. 5 Ames 
(Eakins, 1949:13). TAMA COUNTV: Tama (Joyce and Eddy, 1944:21). VAN BUREN COUNTV: 
Stockport (Wiseman and Hendrickson, 1950: 331); no specific locality (Nelson, 1909: 172). 
WARREN COUNTV: no specific local ity (Scott, 1938:539). WRIGHT COUNTY: Wall Lake (Scott, 
1947:450). 
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FIG. 19.-Distribution of Lepus towllselldii campallius in Iowa. For explanation of sym­
bols see Fig. 3. 

Lepus townsendii campanius Hollister 
White-tailed Jack Rabbit 

1837. Lepus campestris Bachman. J. Acad. Nat. Sci. Philadelphia. 7:349 (type locality. 
plains of Saskatchewan, probably near Carlton House). not Meyer, 1790. 

1915. Lepus tOIl'melldii campallius Hollister. Proc. BioI. Soc. Washington. 28:70. 12 March. 
a renaming of L. campestris Bachman. 

DistributiOIl ill low{/.-Probably statewide; commonest in the northern part of the state 
(see Fig. 19). 

The white-tailed jack rabbit evidently was uncommon in Iowa and probably 
restricted to the northwestern part of the state prior to settling and subsequent 
cultivation of the tall-grass prairie (Allen, 1870: 194; Stoner, 1918: 131; Scott, 
1937:81). The earliest published record that I have found was for Sac County 
(western Iowa) in about 1868 (Spurrell, 1917:280). Subsequent records suggest 
that L. townsendi; rapidly expanded its range as far east as Muscatine County by 
the late 1890's (Nutting, 1893:40) and south to Shelby County by 1885 (White, 
1915 :77). Stoner (1918: 132) cited records of this species from additional 
southern Iowa counties of Page, Union, Lucas, and Wapello. 

At present, the white-tailed jack rabbit probably is found throughout Iowa, 
although it is commonest in the north-central and northwestern parts of the state. 
There are relatively few recent records of this species from southern counties 
(Polder, 1958:564; Schlitter and Bowles, 1968:528), and there is considerable 
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local variation in abundance throughout the state (Kline, 1963). In adjacent 
states, this species was reported from northwestern Illinois (Hoffmeister and 
Grebner, 1948), and listed as occurring in Missouri, although no specific records 
were cited (Schwartz and Schwartz, 1959:88). Cockrum (1955:97) and Jones 
(1964: Ill) reported a northward shift in the southern limit of the geographic 
range in Kansas and Nebraska, respectively. Presently this jack rabbit is found 
primarily north of the Platte River in Nebraska, replaced to the south by the 
black-tailed jack rabbit, Lepus caLifamicus (Jones, Lac. cit.). 

Several authors have discussed the various possible factors influencing the 
change in the range of L. townsendii (see especially Jones, Lac. cit., and Jackson, 
1961: 105). In Iowa, the rapid spread of the white-tailed jack rabbit correlates 
with the time of drainage and cultivation of the tall-grass prairie (Ross, 
1946:22), and Kline (1963) reported particularly high populations of these rab­
bits in intensively cultivated areas. It seems possible that this species may origi­
nally have been restricted by high soil moisture content and tall-grass cover. 
Kline (1963), for example, noted a decline in local populations of L. townsendii 
during relatively wet growing seasons. 

The earliest-taken Iowan specimen that I have examined was collected in 
December of 1892 by a Mr. Wolf in Madison Township, Johnson County. This 
specimen (SUI 9153) is a skin (without skull) in winter pelage. Nutting 
(1895:43) reported that "the first record of Johnson County is based on a 
specimen killed in January, 1893, by Mr. Wolf. The skull only was kept as a basis 
for the record." These two records may represent the same specimen; I was un­
able to locate the mentioned skull. 

Specimells examined (56).-ADAIR COUNTY; Adair, 1 (Univ. of Missouri at Kansas City). 
BLACK HAWK COUNTY: Cedar Falls. 3 (UNI). BOONE COUNTY: SE 1/4 of NE 1/4 of sec. 26, 
T. 84 N, R. 25 W, I (ISU). BUENA VISTA COUNTY: 1 mi. N, 2 mi. E Storm Lake, 1 (BV). 
CLAY COUNTY: Webb, 11 (AMNH); 110 specific locality, 3 (UMMZ). DICKINSON COUNTY; 
3/4 mi. W Lakeside Laboratory [West Okoboji Lake), I (DPM). DUBUQUE COUNTY: Peru 
Bottoms [not precisely located), 1 (lSU). E~IMET COUNTY: junction Iowa hwy. 9 and 
U.S. 17 [Estherville), 1 (ISU); NW 1/4 of SW 1/4 of sec. 9, T. 100 N, R. 31 W, I (ISU). 
GRUNDY COUNTY: Wellsburg, 1 (CC). HANCOCK COUNTY: 3/4 mi. S, 3 1/2 mi. W Forest City, 
I (UMMZ); I 1/2 mi. 5, 6 mi. W Forest City, 1 (UMMZ); 2 1/4 mi. 5, I 1/8 mi. W Forest 
City, I (UMMZ): I 1/2 mi. N Hayfield, 1 (UMMZ); I 1/4 mi. N, 32/10 mi. W Hayfield, 1 
(UMMZ). JOHNSON COUNTY: Madison Twp., 1 (SUI); no specific locality, 3 (SUI). KOSSUTH 
COUNTY; 1/2 mi. N Swea City, 1 (lSU); no specific locality, 1 (lSU). LINN COUNTY: 5 mi. S 
Coggon, I (lSU). LYON COUNTY: sec. 35, Elgin Twp., 1 (lSU); sec. 2, Centennial Twp., 1 
(ISU); sec. 26, Lyon Twp., 1 (lSU). MAHASKA COUNTY: 1/2 mi. S, 2 mi. E New Sharon, I 
(KU); 2 mi. 5, 4 mi. W Nell' Sharon, 1 (KU). PALO ALTO COUNTY; 2 mi. N, 2 3/4.mi. E 
Ruthven, I (lSU); Rlllhven, 2 (UMMZ); Emmetsburg, 1 (UMMZ); 110 specific locality, 6 
(UMMZ). SAC COUNTY: Wall Lake, 1 (SUI). SHELBY COUNTY: SE 1/4 of sec. 4, T. 80 N, R. 
37 W, 1 (ISU). WINNESHIEK COUNTY: 3 mi. S Ridgeway, 1 (UMMZ). WORTH COUNTY: Elk 
Creek Marsh [3 mi. N Joice], 1 (ISU). 

Additional records (Kline, 1963: 198·204, unless otherwise indicated).-ALLAMAKEE 
COUNTY: Waukon (Stoner, 1917:354). BENTON COUNTY; Vinton ("Mount Tom," Forest and 
Stream, 1899, 52:90). BOONE COUNTY: Moingona Fox Area. abolll 5 mi. 5 Boone (Scott, 
1947;444). BUENA VISTA COUNTY: near Storm LlIke. CARROLL COUNTY: near Lidderdale. 
CHICKASAW COUNTY: no specific locality. CLAYTON COUNTY: McGregor (Stoner, 1918:132). 
CLINTON COUNTY: no specific locality (Spurrell, 1917:281). DES MOINES COUNTY; Mediapolis 
(Polder, 1958:564). DICKINSON COUNTY: near Spirit Lake: Lakeside Laboratory, [West] 
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Lake Okohoji (Stephens. 1922:57). EMMET COUNTY: Estherville (Stoner, 1918: I 33). FAYETTE 
COUNTY: Fayette (Seton. 1929. 4(2):651). FLOYD COUNTY: no specific locality (Brown, 1917: 
27). FRANKL!:" COUNTY: no specific locality. GREENE COUNTY: Churdan (record on file, U.S. 
Biological Survey). HARDIi" COUNTY: I 1/2 mi. S. 1/2 mi. W Eldora (Bowles, field notes); 
3 1/2 mi. N. 1 mi. W Hubbard (Bowles, field notes). IOWA COUNTY: Marengo (Stoner. 1918: 
133). JASPER COUNTY: no specific locality (Stoner. 1918: 133). JEFFERSON COUNTY: Packwood 
(Polder. 1958:564): Beckwith (Pam mel. 1930:415); Glasgow (Pammel, 1930:415). JOHNSON 
COUNTY: Iowa City (Stoner. 1918: 132). KOSSUTH COUNTY: West Bend (Stoner, 1918: i 33). 
Lt;c,IS COUNTY: Chariton (Stoner, 1918: 132). MARSHALL COUNTY: 1/2 mi. S, 1/2 mi. E 
Gilman (Bowles. field notes): no specific locality (Gabrielson, 1921: 148). MUSCATINE 
COUNTY: no specific locality (Nutting, 1893:40). PAGE COUNTY: Shenandoah (Stoner, 1918: 
132). POCAIWNTAS COUNTY (Flickinger. 1904:276): W of Pocahontas; W of Fonda. SAC 
COUNTY (Spurrell, 1917:281): Sac City; Lake View. SHELBY COUNTY: near Irwin (White, 
1915:77). STORY COUNTY: sec. 10. Franklin Twp. (Henry. 1942:5): 2 mi. N Ames (Hendrick­
son. 1930:398): Ames (Osborn, 1890:43): no specific locality (Weller and Blagen, 1970:2H8). 
UNION COL"TY: Creston (Stoner. 1918: 132). WAPELLO COUNTY: Ottumwa airport (Polder. 
1951l:56~1. WEBSTER COUNTY: Fort Dodge (Stoner. 1918: I 33). WINNESltiEK COUNTY: Decorah 
(Stoner. 1918: 132l. WRIGHT COUNTY: Wall Lake (Scott. 1947:444). 

ORDER RODENTIA-Rodents 

Twenty-three native species of rodents belonging to seven families occur in 
Iowa. Four additional species belonging to three families were introduced into 
the state; of these families, Sciuridae naturally occurs in the United States, where­
as Muridae and Capromyidae are not native to North America. 

Key to Families of Iowan Rodents 

I. Modified for aquatic life: hind feet webbed: lower incisor more than 6.0 in width at 
alveolus . . . . . . . . . . . . . 2 

I'. Not especially modified for aquatic life (except Ol1dafrtl): hind feet not webbed: lower 
incisor less than 5.5 Iless than 4.0 in all except Erethizontidae) in width at 
alveolus . . . . . . . . . . . . . . . . . . . . . ..... 3 

2.( I) Tail broad. flattened dorsoventrally: infraorbital canal smaller than foramen 
magnum Castoridae. p. 82 
Tail not broad or flattened dorsoventrally: infraorbital canal larger than foramen" 
magnum Capromyidae. p. 152 

3.( /') Dorsal aspect of body and tail quilled: infraorbital canal larger than foramen 
magnum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... Erethizontidae, p. 107 

3'. Body and tail lacking quills; infraorbital canal smaller than foramen magnum 4 
~.13') Pelage of tail usually distichous; skull having postorbital process .... Sciuridae. p. 61 
~'. Pelage of tail nondistichous: skull lacking postorbital process ." 
5.1~·) Cheek teeth 4/4: external fur-I ined cheek pouches present 6 
5'. Cheekteeth 3/3 or 4/3: no external fur-lined cheek pouches. . . . . . . . . 7 
6.(5) Tail more than three-fourths length of head and body: hind feet larger than forefeet: 

tympanic bullae exposed in dorsal view of skull Heteromyidae, p. 81 
6'. Tail less than three-fourths length of head and body; hind feet smaller than forefeet: 

tympanic bullae not exposed in dorsal view of skull Geomyidae. p. 77 
7.(5') Tail much longer than head and body: cheek teeth 4/3 Zapodidae. p. 105 
T. Tail equal to or less than the length of head and body; cheekteeth 3/3 8 
1l.(T) Annulations of scales on tail nearly or completely concealed by pelage (excepting 

Ondatra ~ihC'fhiclls. which has a laterally flattened tail): cheekteeth with two longi-
tudinal rows of cusps or prismatic in occlusal view Cricetidae. p. 84 
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8'. Annulations of scales on tail apparent due to sparse hair: cheekteeth with three 
longitudinal rows of cusps. . . . . . . . . . . . . . . . . . . . . . . Muridae. p. 149 

Family SCIURIDAE---Squirrels and Allies 

Key to Iowan Sciurids 

I. Total length more than 540: greatest length of skull more than 80: postorbital process 
at right angle to long axis of skull Mar11l0la 11lonax, p. 63 

I '. Total length less than 540: greatest length of skull less than 70; postorbital process 
projecting downward and backward. . . . . . . . . . . . . . . . . . . . . 2 

2.( I ') Total length more than 375: condylobasal length of skull more than :;0 3 
2'. Total length less than 37:;; condylobasal length of skull less than :;0 . . . . . . . . . . 6 
3.(2) Dorsal pelage yellowish brown; tail with distinct black tip: maxillary toothrows 

strongly divergent anteriorly. length more than I:; . . . . . . . _ . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cvno/l/Ys IlIdOl'idalllls. p. 153 

3'. Dorsal pelage other than yellowish brown; tail without distinct black tip: maxillary 
toothrows more or less parallel. length less than 12 4 

4.<3') Tail less than 40 per cent of total length: P3 well developed: postorbital breadth less 
than 15 Sper/l/ophillis franklin ii, p. 65 

4'. Tail more than 40 per cent of total length; P3 small and pegIike. or absent: postorbital 
breadth more than I:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :; 

5.(4') Lateral hairs of tail tipped with white: P3 usually present 
. . . . . . . . . . . . . . . . . . . . . . . . .. Sdllrtls carolinellsis, p. 69 

5'. Lateral hairs of tail tipped with yellowish to reddish orange; P3 absent . 
· . . . . . . . . . . . . Scillrtls niger, p. 71 

6.12') Total length more than 300; hind foot more than 40; condylobasal length of skull 
more than 42 Ta11liascillrtls l/IIdsoniclis. p. 73 

6'. Total length less than 300: hind foot less than 40: condylobasal length of skull less 
than 42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

7.(6') Upper parts striped but lacking spots: infraorhital canal lacking; P3 absent . 
· . . . . . . . . .... _. . . . . . . . . . . . . . . . . . . . .. Tamiw slriall/s. p. 61 

7'. Upper parts lacking stripes. or if striped also with spots; infraorbital canal present: 
P3 present . . . . . . . . . . . . . . . . 8 

8.(7') Membrane for gliding present between foreleg and hind leg: skull highly arched. 
highest over braincase: nasals less than II . Glallco/l/Ys vo/am, p. 76 

8'. Membrane for gliding absent: skull moderately arched, highest over orbits; nasals 
more than II Sperll/ophillis Iridece11l/illeatlls, p. 67 

Tamias striatus griseus Mearns 
Eastern Chipmunk 

1891. Tall/ias slriallis gri.I'l'II.1' Mearns. Bull. Amer. Mus. Nal. His!.. 3:231. :; June (type 
locality. Fort Snelling. Hennepin Co., Minnesota). 

Di.l'lrihlllitlll ill IO\l'a.-Common in eastern Iowa; absent or of local occurrence in western 
part of the slate (see Fig. 20l. 

The eastern chipmunk is common throughout the wooded parts of eastern 
Iowa. In central and western Iowa, this species is found locally in suitable 
habitat along tributaries of the Mississippi River as far to the northwest as Lake 
Okoboji, Dickinson County. Recent populations have been reported from Craw­
ford and Sac counties (Polder, 1958:563) and along the Little Sioux River 
near Cherokee. I know of no records of Tamias from extreme northwestern Iowa 
or adjacent parts of South Dakota and Minnesota. This chipmunk evidently is 
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FIG. 20.-Distribution of Tamias striatlls grisells In Iowa. For explanation of symbols 
see Fig. 3. 

rare or absent in the southwestern part of the state, although it may occur in 
certain areas along the Missouri River, because Jones (1964: 117) reported its 
recent occurrence as far north as Sarpy County, Nebraska, on the west side of 
the river. 

Evidently, Tamias formerly was more abundant in much of southwestern Iowa 
and eastern Nebraska but was severely restricted as a result of removal of timber 
by early settlers, and now is limited primarily to suitable areas along major water 
courses and in areas of wooded bluffs (Jones, 1964: 117; Scott, 1937:70; Spurrell, 
1917:283). This species was indicated as common in timbered areas, for example, 
in faunal lists included in histories of Fremont County (Anonymous, 1881 a: 366) 
and Montgomery County (Anonymous, 1891 :407), although the authors are not 
identified and the species included are not authenticated. 

Specimens examined (99).-ALLAMAKEE COUNTY: N 1/2 of sec. 30. T. 97 N. R. 3 W. I 
(ISU); Yellow River State Forest, I (ISU); 4 mi. N, 3 mi. E Monona. I (KU). ApPANOOSE 
COUNTY: 5 1/2 mi. E Moravia, 1 (KU). BENTON COUNTY: NE 1/4 of NE 1/4 of sec. 29. 
T. 82 N. R. II W. I (ISU). BOONE COUNTY: 2 1/2 mi. S Ogden. 3 (ISU). CHEROKEE COUNTY: 
Martin's Access [Lillie Sial/x River, 5 mi. NE Cherokee]. 2 (BV); 3 mi. N Cherokee, I (BV). 
CLAYTON COUNTY: NE 1/4 of sec. 35. T. 95 N, R. 6 W, I (ISU). DELAWARE COUNTY: Back­
bone State Park. 1 (CC). DES MOINES COUNTY: Burlington, 30 (USNM). DICKINSON COUNTY: 
1/2 mi. W Spirit Lake, I (ISU); ArrolVhead Beach, [West] ulke Okoboji. 4 (TfUl; Spooky 
Hollo IV, Lillie Sial/x River, 2 6/10 mi. W hIVY. 32, I (TfU); DUBUQUE COUNTY: Julien, I 
(ISU); 6 mi. E Cascade, I (CC). EMMET COUNTY: Fort Defiance State Park. I (ISU); Esther-
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ville, I (ISU); 4 mi. S Estherville, I (ISU). FAYETTE COUNTY: 1 mi. N, I mi. E Sumner, I 
(UN I); Fayette, I (ISU). FLOYD COUNTY: Charles City, 1 (SUI). HANCOCK COUNTY: Pilot 
Knob State Park, 2 (ISU). HENRY COUNTY: Hillsboro. 2 (USNM). JACKsoN COUNTY: NE 
1/4 of SW 1/4 of sec. 13, T. 85 N, R. 3 E. 1 (ISU). JOHNSON COUNTY: NW 1/4 of NE 1/4 
of sec. 26, T. 81 N, R. 8 W, I (ISU); Iowa City, 2 (I IHM, 1 SUI). KEOKUK COUNTY: 6 1/2 
mi. S. I mi. W Sigourney, 2 (KU). LINN COUNTY: 4 mi. E Central City. I (ISU); Cedar 
Rapids, 4 (3 CC, 1 FMNH); no specific locality, 1 (CC). MAHASKA COUNTY: Oskaloosa. 7 
(KU). MARION COUNTY: 4 1/4 mi. S Pella, I (KU); Tracy, 8 (AMNH). MITCHELL COUNTY: 
NW 1/4 of NW 1/4 of sec. 35, T. 100 N, R. 17 W. I (ISU). SCOTT COUNTY: Pleasant Valley 
Twp.• I (DPM). STORY COUNTY: Ames, 3 (2 ISU, 1 USNM). UNION COUNTY: Thayer. I 
(SUI). WINNEBAGO COUNTY: Lake Mills, I (ISU). WINNESHIEK COUNTY: Canoe Creek, I 
(UMMZ); Lower Dam [near mouth Coon Creek). I (UMMZ); Walnut Creek [about 4 mi. 
N Ridgeway). I (UMMZ). 

Additional records (Stoner, 1918:27. unless otherwise indicated).-BLACK HAWK COUNTY: 
near Finchford (Sloan, 1964:521). BOONE COUNTY: McHose Park. Boone (Bowles. field 
notes); Moingona Fox Area, ahout 5 mi. S Boone (Scott, 1947:474). CLAYTON COUNTY: 
McGregor. CRAWFORD COUNTY: Boyer River. near Denison (Polder. 1958:563). DES MOINES 
COUNTY: Burlington (Bowles, field notes). DICKINSON COUNTY: Lakeside Lahoratory. West 
Lake Okohoji (M iller. 1954:558). FLOYD COUNTY: 110 specific locality <Brown. 1917:24). 
HARDIN COUNTY: 3/4 mi. E Eldora (Bowles. field notes). HENRY COCNTY: Wayland. JEFFER­
SON COUNTY: I mi. N Fairfield (Bowles, field notes). JOHNSON COUNTY: Iowa City. MAHASKA 
COUNTY: I mi. S, 8 mi. W Oskaloosa (Bowles. field notes). MARSHALL COUNTY: no specific 
local ity (Gabrielson, 1921: 147). POLK COUNTY: Des Moines. SAC COUNTY: Sac City <Polder. 
1958:563); 110 specific locality (Spurrell. 1917:283). TA~IA COUNTY: Traer. WEBSTER COUNTY: 
Dolliver Memorial State Park (Damon. 1941:326). 

Marmota monax monax (Linnaeus) 
Woodchuck 

1758. [Mus] monax Linnaeus. Systema naturae. ed. 10, 1:60 (type locality. Maryland). 
1904. Marmota mOlla.\'. Trouessart. Catalogus mammal ium .... Supp!.. p. 344. 

Distrihutioll ill IUlI'a.--Statewide, but uncommon in northwestern part (see Fig. 21). 

The woodchuck is common to abundant throughout eastern Iowa, but un­
common in the northwestern part of the state, where it probably is restricted to 
the vicinity of woodlots and riparian habitats. Scott (1937:68) thought that M. 
monax was "formerly south of Iowa" and that the "northward extension of its 
range was most rapid along the larger streams of the Missouri and Mississippi 
River systems." However, early records suggest that at the time of settlement 
(mid-1800's) the woodchuck was common in the deciduous forests of eastern 
Iowa and present, though uncommon, throughout much of the remainder of the 
state (Allen, 1870: 190; Galland, 1921 :50 I ; Spurrell, 1917:283). 

By the early 1900's, the distributional pattern of this species probably was 
similar to that found presently (Scott, 1937:68; Stoner, 1918:46), but the relative 
abundance may have increased in Iowa, as was noted in Nebraska by Swenk 
(1938:350). Jones (1964:121) found the woodchuck to be restricted to eastern 
Nebraska. Although there are no published records of this species from South 
Dakota, specimens from the eastern part of the state are housed in the Museum 
of Natural History at The University of Kansas. 

Howell (1915) referred all Marmota monax from the southwestern part of the 
range of the species to M. m. monax, but noted the larger size of Kansan speci-
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FIG. 21.-Distribution of Marmota monax monax in Iowa. For explanation of symbols 
see Fig. 3. 

mens. Black (1938) described the latter as a distinct subspecies, M. m. bunkeri; 
later, Jones (1964: 123) "tentatively" referred Nebraskan woodchucks to bunkeri. 
Unfortunately, there are no large series available from Iowa, but a male (KU 
109708) from Mahaska County (south-central Iowa) has external and cranial 
measurements as large as those claimed for M. m. bunkeri and does not differ 
obviously in coloration from typical specimens of bunkeri. It seems best to con­
tinue to regard all Iowan woodchucks as M. m. monax until the systematic rela­
tionships of Kansan and Nebraskan populations can be reexamined. It is possible 
that there is an east-west cline in size within this species, with western indi­
viduals averaging slightly larger both externally and cranially. I was unable to 
detect any intergradation in Iowa between M. m. monax and the smaller M. m. 
rufescens from Minnesota. 

Specimens examined (34).-ALLAMAKEE COUNTY: 8 mi. SW New Albin, I (WSU); 2 mi. 
NW Waukon. I (SUI). ApPANOOSE COUNTY: Sharon Bluffs State Park. I (ISU). BUENA 
VISTA COUNTY: I mi. N Sioux Rapids. I (BV). CARROLL COUNTY: Grant Twp.• I (ISU). 
CRAWFORD COUNTY: sec. 13. Denison Twp., I (ISU). DICKINSON COUNTY: East Okoboji Lake, 
I (ISU). DUBUQUE COUNTY: Dyersville. I (USNM). EMMET COUNTY: 2 mi. S Estherville, I 
(ISU). FAYETTE COUNTY: Fayette, I (ISU). FREMONT COUNTY: Walnut Twp., I (lSU). 
JOHNSON COUNTY: Iowa City. 2 (I SUI, I USNM). KEOKUK COUNTY: sec. 16, South English 
River Twp.• I (ISU); 3 1/2 mi. S What Cheer. 1 (KU). KOSSUTH COUNTY: Algona, I (lSU). 
LEE COUNTY: sec. 25, Washington Twp., I (lSU). LINN COUNTY: Coggin, I (CC); 2 mi. N 
Marion. I (ISU); Palisades [-Kepler] State Park. 1 (lSU). MAHASKA COUNTY: 1/2 mi. W· 



65 BOWLES-MAMMALS OF IOWA 

Oskaloosa, I (KU). MONONA COUNTY: sec. 6, Belvidere Twp., I (ISU). MONTGOMERY COUNTY: 
Red Oak, I (lSU). MUSCATINE COUNTY: vicinity Stockton, I (DPM). PALO ALTO COUNTY: 
Emmetsburg, I (SM). SAC COUNTY: Wall Lake, I (USNM). SCOTT COUNTY: Long Grove, 
I (DPM); J mi. E Long Grove, 1 (DPM); Maysville, I (DPM); Bettendorf, I (DPM). STORY 
COUNTY: 2 mi. N Ames, I (lSU); Ames, I (ISU). VAN BUREN COUNTY: Des Moines River, 
sec. 24, Van Buren Twp., I (ISU). WAPELLO COUNTY: 3 mi. S, 5 mi. E Eddyville, I (KU). 

Additional records.-ALLAMAKEE COUNTY: Canoe Creek [near mouth] (Hoslett, 1965: 
366). BOONE COUNTY: Moingona Fox Range, about 5 mi. S Boone (Scott, 1947:444). CASS 
COUNTY: Atlantic (Scott, 1937:68). CHEROKEE COUNTY: no specific locality (Polder, 1958: 
562). CLINTON COUNTY: Clinton (record on file, U.S. Biological Survey). DAVIS COUNTY: 
Eldon Fox Range [I mi. N, 5 mi. E Floris] (Scott and Klimstra, 1955:31); no specific 
locality (Allen, 1870:190). DALLAS COUNTY: no specific locality (Scott, 1938:537). DECATUR 
COUNTY: sec. 13, Woodland Twp. (Hendrickson, 1954:25). DICKINSON COUNTY (Stephens, 
1922:53): Little Sioux River, Okoboji Twp.; Lakeside Laboratory [West Okoboji Lake]. 
DUBUQUE COUNTY: Raccoon Management Area [northeastern corner] (Giles, 1940:381). 
EMMET COUNTY: no specific locality (Polder, 1958:563). FLOYD COUNTY: no specific locality 
(Brown, 1917:25). HAMILTON COUNTY: Webster City (Aldrich, 1881:737). JACKSON COUNTY: 
Michel's Cave, 2 mi. S Springbrook (Trosky and Polder, 1960:608); Sabula (record on file, 
U.S. Biological Survey). JONES COUNTY: Monticello (record on file, U.S. Biological Survey). 
MARSHALL COUNTY: no specific locality (Gabrielson, 1921:148). PALO ALTO COUNTY: 
Emmetsburg (Stoner, 1918:46). PLYMOUTH COUNTY: no specific locality (Polder. 1958:562). 
SAC COUNTY: (Spurrell, 1917:283): Lee Grove [8 mi. N Sac City]; Sac City; Wall ulke; 
Grant Grove [= City]. STORY COUNTY: vicinity Ames (Crouch and Becker, 1931). TAMA 
COUNTY: Tama (Joyce and Eddy, 1944:214). VAN BUREN COUNTY: vicinity Stockport (Crabb, 
1948:205); ulcey-Keosauqua State Park (Trump, 1943:2); J mi. S Keosauqua (Trump, 
1943:2). WINNESHIEK COUNTY: Decorah (Hoslett, 1965:366). WRIGHT COUNTY: Wall Lake 
(Scott, 1947:444). 

Spermophilus franklinii (Sabine) 
Franklin's Ground Squirrel 

1822. Arctomys franklillii Sabine, Trans. Linn. Soc. London, 13:587 (type locality, Carlton 
House, Saskatchewan--see Preble, N. Amer. Fauna, 27: 165-166,26 October 1908). 

1827. Spermophilus Franklini, Lesson, Manuel de Mammalogie ... , p. 244. 

Distribution in Jowa.-Statewide in suitable habitats (see Fig. 22). 

Prior to the settlement of Iowa, the Franklin's ground squirrel probably was 
common only in the tall-grass prairie of the central and western parts of the state 
(Stoner, 1918:36). Clearing of forested areas in southern Iowa and the planting of 
hay crops undoubtedly increased available habitat (Scott, 1937:69; Spurrell, 
1917:283). However, widespread attempts by farmers to eradicate this ground 
squirrel, along with drainage and cultivation of the prairie, probably have de­
creased local populations, perhaps extirpating the species in some areas (Scott, 
1937:69; Stoner, 1918:39). At present, Spermophilus franklinii seems to be 
found locally throughout the state, especially where there is some tall grass cover. 

Franklin's ground squirrel hibernates in the cold months in Iowa; the earliest 
and latest seasonal records from the state known to me are 16 April and 14 Sep­
tember, respectively. 

Specimens examined (73).-BENTON COUNTY: Garrison, 2 (SUI). BLACK HAWK COUNTY: 
Cedar Falls, I (UN!). BOONE COUNTY: sec. 24, Marcy Twp., I (lSU). BUENA VISTA COUNTY: 
12 mi. N Storm Lake, I (BY); Storm Lake and 6 mi. radius thereof, 9 (BY); 3 mi. E 
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FIG. 22.-Distribution of Spermophilus franklinii in Iowa. For explanation of symbols 
see Fig. J. 

Newell. I (BY): no specific locality. '2 (BY). CLAY COUNTY: Webb. 4 (AMNH): no specific 
IOCl/Ii!.\'. 9 (UMMZ). DALLAS COUNTY: Adel. 1 (BY): no specific locality. 1 (BY). DES MOINES 
OJU:<TY: Burlington. 1 (USNM). DICKINSON COU TY: Milford. I (UMMZ). FLOYD COUNTY: 
Charles City. I (SUI). FREMONT COUNTY: Hamburg, I (lSU). GREENE COUNTY: Jefferson. 2 
(SUI). GRUNDY COUNTY: .'\ mi. W Grundy Center. I (CUI). GUTHRIE COUNTY: sec. 33. T. 80 
N. R. JJ W, I (lSU). JASPER COUNTY: 1 mi. N Priairie City. I (KU). JOHNSOI' Co NTY: Iowa 
City. 2 (I AMNH. I IHM): SE (~f [oll'a City. I (CO. li N COUNTY: Waubeek. I (CC): 2 mi. 
5 Wapsipinicon Ril'er Iprohahlv Wauheek). I (lSU): 7 mi. N Marion. I (lSU). LOUISA 
COUNTY: no specific local ity. I (SU I). LYON COUNTY: sec. 26. Riverside TlIp.. 2 (lSU): sec. 
JJ. Riverside Twp.. I (ISU): sec. D. Lyon Twp.. I (lSU): sec. 34. Lvon TlIp.. 2 (lSU). 
MAI-IASK,\ COUNTY: I 1/2 mi. 5, 2 mi. E New Sharon. 2 (KU): Oskaloosa and 7 mi. radius 
thereof. 4 (KU). MONONA COUNTY: sec. 7. Franklin Twp.. 1 (lSU). MUSCATINE COUNTY: 
vicinity Stockton. I (DPM). P"';E COUNTY: Shenandoah. I (ISH): Grant TlIp.. 1 (lSU). POLK 
COUNTY: 2 mi. NE Bondurant. 1 (lSU). POTTAWATTO~IIE Cou TY: 1/2 mi. S. I mi. E Mace­
donia. I (KU). SAC COU 'n: 2 mi. N Schaller. 2 (BY): Wall Lake. 3 (SUI). SCOTT COUNTY: 
Dixon. I (DPM). STORY COUNTY: 7 mi. N Gilbert. 1 (lSU). 

Additional records (Stoner. 1918:J8. unless otherwise indicated).-ADUIS COUNTY: 
Corning. BL,\cK HAWK COUNTY: no specific locality (Sloan. 1964:.'\21). BOONE COUNTY: 
Moin!?01/(/ Fox A rea. ahout 5 mi. 5 Boone (Scott. 1947:44.'\). BUCHANAN COUNTY: Quasque­
ton (Baird. 18.'\8:J77). CALHOUN COUNTY: Rockwell City. CARROLL Co NTY: Carroll. CHEROKEE 
COUNTY: Cherokee. CERRO GORDO COUNTY: no specific local ity (Scott. 1938: 537). CLARK 
COUNTY: Osceola. CLAY COUNTY: Spencer. DECATUR COUNTY: sec. 13. Woodland Twp. (Hen­
drickson. 19.'\4:2.'\). DICKINSON COUNTY: Lake Okoboji. FLOYD COU TY: no specific locality 
(Brown. 1917:2.'\). FRANKLIN COUNTY: Hampton. FREMONT COUNTY: [ mi. N. 3 mi. W Ham-. 
hurg (Bowles. field notes). GREENE COUNTY: Churdan (record on file. U.S. Biological Survey). 
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FIG. 23.-Distribution of Spennophilus tridecem!illl'atlls tridecl'm!illeatlls in Iowa. For 
explanation of symbols see Fig. 3. 

HARDIN COUNTY: Eldora. HENRY COU~TY: Mount Pleasant. KOSSUTH COUNTY: Algona. LYON 
COUNTY: Rock Rapids. MARION COUNTY: 4 1/"2 mi. N Knoxville (Bowles. field notes). 
MARSHALL COUNTY: Marshalltown (Gabrielson. 1921: 147). MusCI TINE COUNTY: West Liberty: 
Muscatine. PALO ALTO COUNTY: Ruthven. POCAHONTAS COUNTY: Gilmore [City]. POLK 
COUNTY: Des Moines. POTTAWATTA~IIE COUNTY: Council Bluffs (record on file. U.S. Biologi­
cal Survey). SAC COUNTY: flO specific lucality (Spurrell. 1917:283). STORY COUNTY: fll'ar 
Ames (Becker and Roudabush. 1934:529); 2 mi. N Ames (Hendrickson. 1930:398). TAMA 
COUNTY: Tama (Joyce and Eddy. 1944:"214). WRIGHT COUNTY: Wall Lake (Scott. 1947:445). 

Spermophilus tridecemlineatus tridecemlineatus (M itch ill) 
Thirteen-lined Ground Squirrel 

1821. Scillrtls tridecelll-!i/1l'atlls M itchill. Med. Repos. (n.s. I. 6(21 ):248 (type locality. "region 
bordering the sources of the river Mississippi"; restricted to central Minnesota by 
J. A. Allen. Bull. Amer. Mus. Nat. Hist.. 7:338. November 1895). 

1849. Spermophilus tridecem !ineatus. Audubon and Bachman. The viviparous quadrupeds 
of North America. 1:294. 

Distribution i/1 !owa.-Statewide (see Fig. 23). 

The thirteen-lined ground squirrel is common to abundant in grassy areas 
throughout Iowa. Although this species undoubtedly occurred in tall-grass prairie 
prior to cultivation, it evidently has become much more abundant with the in­
crease in short grass habitat-heavily grazed pastures, golf courses, mowed high­
way borders (see especially Bush, 1939:432). Spurrell (1917:283), for example, 
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noted that this ground squirrel was "not as common in early days as now" in 
Sac County. Early historical records, however, frequently allude to the extreme 
abundance of "striped gophers" associated with agricultural practices, suggesting 
that this sciurid was numerous locally even during the period of early settlement. 
I have found no indication from these records of any general eastward shift of 
high population centers, and attempts by settlers to eradicate this species, along 
with Spermophilus franklinii and Geomys bursarius, have been unsuccessful. 
Scott (1937:68) suggested that S. tridecemlineatus was "most abundant in the 
northern part of the state," but if this is so, it probably is due to rougher topog­
raphy and associated woodland habitat in the southern counties. 

In Iowa, the thirteen-lined ground squirrel hibernates from early autumn until 
mid-March (Fitzpatrick, 1927). The earliest spring record known to me is of a 
specimen taken in Linn County on 25 March, whereas 25 October was reported 
by Scott (1938:537) as the last day in autumn that any individuals of this species 
were found dead on Iowa roads. 

Specimells examilled (231 ).-ALLAMAKEE COUNTY: 2 mi. S New Albin, I (WSU); English 
Bench 13 mi. S, 2 mi. E Dorchester], 1 (UMMZ). BLACK HAWK COUNTY: Cedar Falls, I 
WNI). BUENA YISTA Co NTY: 12 mi. N Storm Lake, I (BV); 10 mi. N Storm Lake. I (BV); 
5 mi. SE Albert City, I (BY); Storm Lake and 8 mi. radius thereof. 53 (BV); no specific 
locality. 10 (BY). CHEROKEE COUNTY: 3 mi. N, 1/4 mi. W Cherokee, I (SM); 8 1/2 mi. S 
Cherokee. I (BY): 110 specific locality, I (BY). CLAY COUNTY: Dewey's Pasture, I (ISU); 
Webb, 17 (AMNH): I mi. N Linn Grove, I (BY); no specific locality, 15 (UMMZ). CLINTON 
COUNTY: 3 mi. NE Dewitt. I (ISU); 5 mi. NE Dell'itt, I (ISU). DALLAS COUNTY: NW 1/4 
of sec. 6. T. 80 N, R. 28 W, 2 (ISU). DES MOINES COUNTY: Burlington. 20 (USNM). 
DICKINSON COUNTY: Spirit Lake. I (ISU): 1/4 mi. W Emerson Bay. [West] 
Lake Okoboji, 011 hll'Y. 32. I (TTU); 1/8 mi. W Little Emerson Bay, [West] Lake Okoboji. 
2 (TTU): E side Gl/rlock Siol/gh. 2 (TTU). E~lMET COUNTY: 2 mi. N, 1 mi. E Esther­
ville. 1 (ISU): I 1/2 mi. S, 2 mi. E Estherville. I (ISU). GRUNDY COUNTY: I 1/2 mi. 
E Grundy Center. I (KU). JASPER COUNTY: Newton, I (UMMZ). JOHNSON COUNTY: Iowa 
City. 14 (SUI). LINN COUNTY: E of Center Point. I (CC); 5 mi. N, 3 mi. E Marion, I (CC>; 
Otter Creek. Toddville. 1 (CC); Hml'keye DOlI'ns [probably Cedar Rapids], I (CC); 2 mi. W 
Fairfax. I (KU); 5 mi. SE Cedar Rapids. I (ISU). LOUISA COUNTY: NE 1/4 of sec. 35, T. 74 
N, R. 3 W, I (ISU). LYON COUNTY: sec. 29. Riverside Twp., I (ISU); sec. 33, Riverside Tll'p .. 
I (ISU); sec. 35, Elgin Twp., I (ISU); sec. 23, Lyon Twp., I (ISU). MAHASKA COUNTY: I 1/2 
mi. S. 2 1/2 mi. E New Sharon. 2 (KU); Oskaloosa and 6 mi. radius thereof, 12 (KU). 
MARION COUNTY: Knoxville, 14 (USNM); Tracy, I (AMNH). MARSHALL COUNTY: 1/2 mi. S 
Green Mountain, I (KU). MONONA COUNTY: Blue Lake, I (SUI). MONROE COUNTY: 5 1/2 mi. 
N. 2 1/2 mi. E Albia. I (KU). O'BRIEN COUNTY: I mi. N, 3 mi. E Sutherland. I (BY). PAGE 
COUNTY: Grant Twp.. I (ISU). PALO ALTO COUNTY: no specific locality. 14 (UMMZ). PLY­
~IOUTH COUNTY: 1/2 mi. N Le Mars. I (BY). SCOTT COUNTY: Maysville. I (ISU); Davenport. 
3 (DPM): 110 specific locality. I (DPM). SHELBY COUNTY: 4 mi. SE Irwin, 1 (ISU). STORY 
COU TY: Ames and 6 mi. radius thereof. 5 (ISU). UNION COUNTY: I 1/2 mi. S, 1 mi. W 
Creston. I (KU). WI NESHIEK COUNTY: Calloe Creek. I (UMMZ); Decorah. 3 
(UMMZ). WRIGHT COUNTY: I 1/2 mi. S Belmond. I (KU). 

Additiollal records (Scott. 1938:537. unless otherwise indicated).- ALLAMAKEE COUNTY: 
Nell' Albill (Hoslett, 1965:367). BLACK HAWK COUNTY: Ileal' Finchford (Sloan, 1964:521). 
BOONE COUNTY: Moingona Fox Area, about 5 mi. S Boone (Scott. 1947:445); no specific 
lo('(/Iity (Weller and Blagen. 1970:289). BREMER COUNTY: no specific local ity. BUCHANAN 
COUNTY: Quasqueton (Baird, 1858:318). BUTLER COUNTY: no specific locality. CEDAR COUNTY: 
West Branch (Fitzpatrick, 1927:32); 110 specific locality (Weller and Blagen, 1970:289). 
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CERRO GORDO COUNTY: no specific locality. CLAY COUNTY: Waterford Twp. (Scott, 1940:588); 
Spencer (Fitzpatrick, 1927:32). CLAYTON COUNTY: no specific locality. DALLAS COUNTY: nu 
specific locality (Coues and Allen, 1877:879). DELAWARE COUNTY: Oneida (record on file. 
U.S. Biological Survey). DES MOINES COUNTY: Burlington (Coues and Allen, 1877:879). 
DICKINSON COUNTY: "Lake Region" (Steph~ns, 1922:52); Lake Okoboji (Fitzpatrick. 1927: 
31-32); Milford (Fitzpatrick, 1927:32). DUBUQUE COUNTY: Luxemburg (Howell. 1938: 109). 
FAYETTE COUNTY: no specific locality. FRANKLIN COUNTY: no specific locality. GREENE 
COUNTY: Churdan (record on file, U.S. Biological Survey). HAMILTON COUNTY: no specific 
locality. HANCOCK COUNTY: no specific locality (Weller and Blagen. 1970:289). HARDIN 
COUNTY: no specific locality. HARRISON COUNTY: no specific locality. IOWA COUNTY (Fitz­
patrick, 1927:28-33): Marengo; VictOl~ Williamsburg; Millersburg. JASPER COUNTY: Colfax 
(Fitzpatrick, 1927:34). JOHNSON COUNTY: North Liberty (Fitzpatrick, 1927:29); Iowa City 
(Bush, 1939; Fitzpatrick, 1927:28-34). KOSSUTH COUNTY: no specific locality. LOUISA COUNTY: 
Columbus Junction (Fitzpatrick. 1927:33). MAHASKA COUNTY: 3 mi. S, 4 mi. W Oskaluosll 
(Bowles. field notes). MARSHALL COUNTY: no specific locality (Gabrielson, 1921:147). MUSCA­
TINE COUNTY: Fairport (Scott, 1937:69). POCAHONTAS COUNTY: Kalso Prairie. 4 1/2 mi. NW 
Manson (Brennan, 1969:27). POLK COUNTY: no specific locality. POTTAWATTA~"E COUNTY: 
Council Bluffs (record on file, U.S. Biological Survey). POWESHIEK COUNTY: Brooklyn (Fitz­
patrick, 1927:33); Grinnell (Seton, 1929. 4( 1):231). SAC COUNTY: no specific locality (Spur­
rell, 1917:283). STORY COUNTY: 2 mi. N Ames (Hendrickson, 1930:398); Ames (Becker and 
Roudabush. 1934:529). TAMA COUNTY: Tama (Joyce and Eddy, 1944:214). VAN BUREN 
COUNTY: vicinity Stockport (Crabb, 1948:206). WINNESHIEK COUNTY: near Conover (Hoslett. 
1965:367). WRIGHT COUNTY: Eagle Grove (Fitzpatrick. 1927:29): Wall Lake (Scott. 1947: 
445). 

Sciurus carolinensis pennsylvanicus Ord 
Gray Squirrel 

1815. Sciurtls Pellllsylvllllica Ord. ill Guthrie. A new geographical, historical, and com­
merical grammar ... , ed. 2, 2:292 (type locality, "those parts of Pennsylvania which 
lie to the westward of the Allegany ridge"). 

1894. Scillrlls carolinensis penllsylvaniclls, Rhoads, Amer. Nat.. 28:525, June. 

Distribution in IUII'G.-Statewide, except northwestern part, but usually restricted locally 
to dense oak-hickory woods, most abundant in eastern Iowa (see Fig. 24). 

The gray squirrel probably was commoner in Iowa in the mid-1800's than 
today, because clearing of timber has decreased available habitat for this species 
throughout much of the state. Historical literature (see especially Galland, 1921: 
500; Spurrell, 1917:283) as well as historical documents (representing Audubon, 
Fremont, Lucas, Mills, and Taylor counties) suggest that the gray squirrel pre­
viously was abundant across southern Iowa and specimens from Ames (USNM 
193796-98, taken in 1881) and Fort Des Moines (USNM 1126 and 1129, taken 
in 1855) document its presence in central Iowa before the turn of the century. 
Sciurus carolinensis presently is common to abundant in hardwood forests and 
many city parks in eastern Iowa, but also occurs in scattered stands of oak­
hickory throughout the remainder of the state, with the exception of the extreme 
northwestern part (Kline, 1964:217; Polder, 1953:723). Present abundance in 
some areas of eastern Iowa, however, may represent a recent reinvasion of parts 
of the former range. Jack W. Musgrove (personal communication), for example, 
noted that prior to the 1930's, the gray squirrel was not present west of the Cedar 
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FIG. 24.-Distribution of Sciurtls carolinensis pennsylvaniclls in Iowa. For explanation of 
symbols see Fig. 3. 

River in the vicinity of Iowa City. On the other hand, I know of no recent records 
of S. carolinensis from any localities of southwestern Iowa with the exception of 
Fremont County where it is quite common in Waubonsie State Park and in other 
dense stands of oak elsewhere in the county. The species reaches the western 
limit of its geographic range in extreme eastern Nebraska (Jones, 1964: 141). 

Specimens of Sciurus carolinensis from southeastern Iowa (Appanoose, Mon­
roe, and Van Buren counties) are similar to S. c. pennsylvanicus from Kansas and 
Nebraska (see Jones and Cortner, 1961:287) and herein are assigned to that sub­
species (see Table 3 for external and cranial measurements). The zone of inter­
gradation between S. c. pennsylvanicus and S. c. carolinensis undoubtedly lies 
in central Missouri as was postulated by Jones and Cortner (1961 :286). 

Specimens examined (58).-ALLA~IAKEECOUNTY: New Albin, I (UMMZ); English Bel/ch, 
2 (UMMZ); Elun [probably Eldon]. 2 <ISU); Lansing. I (UN!); N of Waukon, 2 (CC); 
Waterluu Creek [not specifically located). 1 (UMMZ); 6 mi. S, 3 mi. E Waterville, 2 (KU); 
4 mi. N, 3 mi. E Monona. 2 (KU); nu specific locality. 2 (CC). ApPANOOSE COUNTY: 5 1/2 
mi. E Moravia. 2 (KU). DELAWARE COUNTY: Manchester. I (CC). FAYETTE COUNTY: Clermont. 
2 (I ISU. 1 IHM); sec. 25. T. 92 N, R. 7 W, 1 <ISU). FLOYD COUNTY: Charles City, 1 (SUI). 
FRE~IONT COUNTY: I 1/2 mi. N, 1/2 mi. W Hamburg, 2 (KU). HENRY COUNTY: Hillsboro. 
2 (USNM). IOWA COUNTY: Amana. 1 (CC). JACKSON COUNTY: NE 1/4 of NW 1/4 of sec. 13. 
T. 85 N. R. 3 E, I (ISU); Maquoketa State Park, 1 (ISU). JOHNSON COUNTY: Iowa City, 2 
(KU); no specific lucality. 1 (CC). KEOKUK COUNTY: 1/2 mi. S Sigourney, 1 (KU). KOSSUTH 
COUNTY: I mi. W Ambrose A. Call State Park, 1 (ISU). LEE COUNTY: St. Paul, 2 (ISU). 
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MONROE COUNTY: 2 mi. S, 1/2 mi. E Albia, I (KU): 4 mi. S, 1/2 mi. E Albia, I (KU). POLK 
COUNTY: Des Moines, 3 (USNM). STORY COUNTY: Ames, 3 (USNM). VAN BUREN COLiNTY: 
3 mi. N, 1/2 mi. E Keosauqua, 5 (KU); Lacey-Keosauqua State Park. 3 <ISUl. WINNE­
BAGO COUNTY: Lake Mills, I (ISU); Forest City, I (UMMZ); 4 mi. E Forest City, I (UMMZ). 
W,NNESHIEK COUNTY: I mi. N Decorah, I (UMMZ); Decorah, 2 (I CC, I UMMZ). 

Additiollal records (Stoner, 1918:24-25, unless otherwise indicated).-ALLAMAKEE COU~TY: 

I mi. E Quandah (Bowles, field notes); Lallsil/g (Bowles, field notes); Waukol/. BRE~1 ER 
COUNTY: no specific locality (Polder, 1953:723). CERRO GORDO COUNTY: no specific locality 
(Polder, 1953:723). CLAY COUNTY: no specific locality (Polder, 1953:723). CLAYTON COUNTY: 
McGregor. CLINTON COUNTY: Charlolle (Spurrell, 1917:283). DAVIS COUNTY: Eldon Fox 
Range [I mi. N, 5 mi. E Floris) (SCOIl and Klimstra, 1955:35). DUBUQUE COUNTY: Dubuque. 
FLOYD COUNTY: Charles City (Webster, 1900:7). FREMONT COUNTY: Waubol/sie State Park, 
5 /IIi. S.2 mi. W Sidl/ey (Findley et al., 1954:212). GREENE COUNTY: I 1/2 mi. SW Churdan 
(record on file, U.S. Biological Survey); Jefferson (Spurrell. 1917:283). HANCOCK COUNTY: 
Pilot Knob State Park (Blagen, 1967:208). JASPER COUNTY: no specific locality (Polder, 
1953:723). JOHNSON COUNTY: Oxford; Iowa City (Keegan, 1943:54). JONES COUNTY: Monti­
cello; 110 specific locality (Weller and Blagen, 1970:289). LUCAS COUNTY: no specific locality 
(Polder. 1953:723). MADISON COUNTY: Winterset (Polder. 1958:563). MAHASKA COUNTY: I mi. 
S, 8 mi. W Oskaloosa (Bowles. field notes). MARSHALL COUNTY: no specific locality (Polder. 
1953:723). MITCHELL COUNTY: Osage. MONROE COUNTY: Albia. MUSCUINE COlSry: Mus­
catine. POTTAWATTAMIE COUNTY: Council Bluffs (record on file. U.S. Biological Survey). 
WAPELLO COUNTY: Ottumwa. WEBSTER COUNTY: Fort Dodge. W,NNEBAGO COUiny: 1/11 specific 
IOCi/lity (Polder. 1953:723). 

Sciurus niger ruth-enter E. Geoffroy St.-Hilaire 
Fox Squirrel 

1803. Sciurtls rtlfil'elller E. Geoffroy SI.-H ilaire, Catalogue des mammiferes de Museum 
National d'Histoire Naturelle, Paris. p. 176 (type locality. somewhere in the Mississip­
pi Valley, probably between southern Illinois and central Tennessee according to 
Osgood, Proc. BioI. Soc. Washington, 20:44.18 April 1907). 

1907. Sciurtls I/iger rufivel/ter, Osgood, Proc. BioI. Soc. Washington, 20:44, 18 April. 

DistributiOIl ill IO\l·a.-Statewide (see Fig. 25). 

The fox squirrel is found in wooded and timbered habitats throughout Iowa, 
although it is probably somewhat less common, and more locally restricted, in the 
extreme northwestern part of the state than elsewhere (Hicks and Hendrickson, 
1940: 132; Stoner, 1918:20). Evidently, the species once occurred only along 
wooded borders of lakes and water courses in the tall-grass prairie region in the 
western part of the state, but increased in abundance and occupied new areas 
after early settlers established farm woodlots and planted trees in settlements. 
Spurrell (1917:283), for example, noted that this species "first appeared at Wall 
Lake [Sac County] about 1904 and [is] now [1917] common." Furthermore, 
he noted (loc. cit.) the relative scarcity of the fox squirrel in Clinton County until 
about 1915, suggesting that clearing of some forested areas and perhaps thinning 
of others, may have enabled this species to occupy more territory in eastern Iowa. 
In Nebraska (Jones, 1964: 144) and South Dakota (Findley, 1954:31), the fox 
squirrel has expanded its range westward along major drainages since settlement 
of these areas in the late 1800's. 

Sciurus niger is frequently referred to as the "red squirrel" in Iowa and thus 
confusion exists in the literature regarding the distributional status of this species 

https://20:44.18
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FIG. 25.-Distribution of Sciurus niger rufiventer in Iowa. For explanation of symbols see 
Fig. 3. 

and the red squirrel, Tamiasciurus hudsonicus. Mosher (1882), for example, re­
ferred to "red and striped and the gray ground squirrel" in the vicinity of Spirit 
Lake, and Polder (1958:563) mentioned a letter from Andrew Walker of Winter­
set, Madison County, that indicated the presence of "both grey and red squirrels" 
in Pammel State Park. These and many other records of "red squirrels" probably 
refer to Sciurus niger. 

Specimens examined (165).-ADAIR COUNTY: SE 1/4 of sec. 13. T. 77 N, R. 31 W, I 
(lSU); SE 1/4 of NW 1/4 of sec. 6. Richland Twp.. 1 (KU). ADAMS COUNTY: Corning, 2 
(SUI). ALLAMAKEE COUNTY: New Albin. I (UMMZ); I 1/2 mi. SW Nell' Albin, 1 (WSUj, 
6 mi. S, 3 mi. E Waterville, 3 (KU); 4 mi. N, 3 mi. E Monona, 4 (KU). ApPANOOSE COUNTY: 
5 1/2 mi. E Moravia. 1 (KU); Centerville, 1 (lHM). BENTON COUNTY: NW 1/4 of NE 1/4 
of sec. 16. T. 82 N, R. 12 W, 1 (lSU). BLACK HAWK COUNTY: Cedar Falls, I (UNI). BOONE 
COUNTY: NW 1/4 of NW 1/4 of sec. 12, T. 84 N, R. 25 W, 1 (lSU); 3 mi. W Boone. 1 (KU); 
McHose Park, Boone, 1 (KU); 4 mi. S, 2 mi. E Ogden, 1 (lSU). BUENA VISTA COUNTY: 12 mi. 
N, 1/2 mi. E Storm Lake. 1 (BY); Storm Lake and 10 mi. radius thereof. 12 (BY). BUTLER 
COUNTY; sec. 36, T. 91 N, R. 18 W, 1 (ISU). CERRO GORDO COUNTY: SE 1/4 of SE 1/4 of 
sec. 33, T. 95 N, R. 19 W, I (ISU). CHEROKEE COUNTY: near Cleghorn, 2 (SM); I mi. S. 
Cherokee, 1 (BY); near Washta, I (BY); no specific locality, 1 (SM). CLAY COUNTY: 20 mi. 
N Alta 14 mi. N, 2 mi. E Peterson], 1 (BY); Webb, 2 (AMNH); I mi. N Linn Grove, I 
(BY). CLINTON COUNTY: Sharon Twp.. 1 (lSU). CRAWFORD COUNTY: sec. 13, Denison Twp.. I 
(lSU). DALLAS COUNTY: Dallas Center, I (KU). DES MOINES COUNTY; Burlington, 7 (USNM). 
DICKINSON COUNTY: Spirit Lake, I (lSU); West Okoboji Lake, I 1/2 mi. N, I mi. W Milford. 
1 (KU). EMMET COUNTY: 3 1/2 mi. S Gruver, I (lSU); Mud Lake. 4 1/2 mi. E Wallingford, 
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I (ISU). FAYETTE COUNTY: Clermont, I (SUI); 3 mi. W West Union, I (KU). FREMONT 
COUNTY: 2 mi. N, 2 mi. W Riverton, I (KU); Hamburg, 2 (ISU). GRUNDY COUNTY: 2 mi. S 
Wellsburg, I (ISU); 9 1/2 mi. W Grundy Center, I (KU). GUTHRIE COUNTY: sec. 31, T. 80 
N, R. 33 W'o I (ISU). HANCOCK COUNTY: Duncan, I (USNM). HARDIN COUNTY: I 1/2 mi. N, 
I mi. E New Providence, I (KU). HENRY COUNTY: Hillsboro, I (USNM). HUMBOLDT COUNTY: 
I 1/2 mi. S Dakota City, I (ISU). IDA COUNTY: 3 1/2 mi. E Holstein, I (BY); 2 1/2 mi. S 
Ida Grove, I (BY). IOWA COUNTY: Amana colonies (Lenox Twp.) , I (ISU); Homestead, I 
(UMMZ). JACKSON COUNTY: NE 1/4 of NW 1/4 of sec. 13, T. 85 N, R. 3 E, I (ISU). JASPER 
COUNTY: Newton, I (UMMZ). JOHNSON COUNTV: 4 mi. N Iowa City, I (ISU); Iowa City, I 
(AMNH); 5 mi. S Iowa City, I (CC); no specific locality, 3 (SUI). KEOKUK COUNTY: 2 mi. S 
Ledyard, I (KU); 6 1/2 mi. S, I mi. W Sigourney, I (KU). LINN COUNTY: Marion, I (lSU); 
Cedar Rapids, 9 (CC); Palisades (-Kepler) State Park, 2 (ISU). LOUISA COUNTY: NE 1/4 of 
sec. 26, T. 75 N, R. 3 W, 1 (ISU). LUCAS COUNTY: no specific locality, I (lHM). LVON 
COUNTY: sec. 20, Riverside Twp., I (ISU); sec. 34. Riverside Twp., I (ISU). MAHASKA 
COUNTY: I mi. N. 2 mi. W Oskaloosa, I (KU); Oskloosa, 2 (KU). MARION COUNTV: Knox­
ville, 8 (5 FMNH, 3 USNM). MARSHALL COUNTY: I mi. N Gilman, I (KU). MILLS COUNTY: 
Pacific Junction, 2 (USNM). MONONA COUNTV: sec. 6, Belvidere Twp., I (lSU). PALO ALTO 
COUNTY: Ruthven, 4 (UMMZ); Virgin Lake, I (UMMZ). POLK COUNTV: Des Moines, 6 
(I ISU, 5 USNM). POWESHIEK COUNTY: 6 mi. S, 1/2 mi. W Searsboro, I (KU). SAC COUNTY: 
4 1/2 mi. S Newell, I (BY); 2 1/2 mi. N, 2 1/2 mi. E Nemaha, I (BY); 3 mi. N Schaller, 
I (BY); 2 mi. S, 3 mi. W Sac City. I (BY). SCOTT COUNTY: Davenport, 10 (DPM). SHELBY 
COUNTY: 2 mi. N, 3 mi. E Defiance, I (BY). STORY COUNTY: Ames and 6 mi. radius thereof, 
7 (3 ISU, I KU, 3 USNM). UNION COUNTY: 4 mi. E Afton, I (lSU). YAN BUREN COUNTY: Yan 
Buren Twp., I (lSU). WAPELLO COUNTY: Ottumwa, 4 (SUI). WAVNE COUNTY: I mi. S, I mi. 
W Cambia, I (ISU); SW 1/4 of NW 1/4 of sec. 32. T. 70 N, R. 22 W, 1 (KU). WEBSTER 
COUNTY: no specific locality, I (DPM). WINNEBAGO COUNTY: Leland, I (KU); 2 mi. W 
Forest City, I (UMMZ); 4 mi. E Forest City, 2 (UMMZ). WINNESHIEK COUNTY: Decorah, 2 
(UMMZ); Lower Dam [near mouth Coon River), I (UMMZ). WOODBURY COUNTV: NW 
1/4 of sec. 33, T. 87 N, R. 47 W, I (ISU). 

Additional records (Scott, 1938:537, unless otherwise indicated).-BoONE COUNTY: 
Moingona Fox Range, about 5 mi. S Boone (Scott, 1947:445). CLAYTON COUNTY: National 
(Sherman, 1926:332). CLINTON COUNTY: Charlotte (Spurrell, 1917:283). DAVIS COUNTY: Eldon 
Fox Range [I mi. N, 5 mi. E Floris) (Scott and Klimstra, 1955:35). DECATUR COUNTY: sec. 
13, Woodland Twp. (Hendrickson, 1954:25). DELAWARE COUNTV: no specific locality (Weller 
and Blagen, 1970:289). DICKINSON COUNTY: "Lake Region" (Stephens, 1922:52). FLOYD 
COUNTY: Charles City (Brown, 1917:24). FRANKLIN COUNTY: no specific locality. HAMILTON 
COUNTY: no specific locality. HANCOCK COUNTY: Pilot Knob State Park (Blagen, 1967:208); 
no specific locality (Weller and Blagen, 1970:289). HARDIN COUNTY: no specific locality 
(Weller and Blagen, 1970:289). JOHNSON COUNTY: Iowa City (Keegan, 1943:54). JONES 
COUNTV: no specific locality (Weller and Blagen, 1970:289). MADISON COUNTY: Pammel 
State Park (Polder, 1958:563). MARSHALL COUNTY: Marshalltown (Gabrielson, 1921: 147). 
OSCEOLA COUNTY: Sibley (Stoner, 1918:22). POTTAWATTAMIE COUNTY: Council Bluffs (record 
on file, U.S. Biological Survey). POWESHIEK COUNTV: no specific locality (Weller and Blagen, 
1970:289). SAC COUNTY: Wall Lake (Spurrell, 1917:283); Sac City (Spurrell, 1917:283). 
STORV COUNTY: near Ames (Cabalka et al., 1953:617); Ames (Scott, 1937:71); Franklin 
TII'p. (Hicks, 1949:287). TAMA COUNTY: Tama (Joyce and Eddy, 1944:214). WARREN 
COUNTV: no specific locality. WINNEBAGO COUNTY: no specific locality (0. T. Kalin, Univer­
sity of Minnesota, personal correspondence; Weller and Blagen, 1970:289). WOODBURY 
COUNTV: Sioux City (Bangs, 1896: 150). WRIGHT COUNTV: Wall Lake (Scott. 1947:445). 

Tamiasciurus hudsonicus minnesota (J. A. Allen) 
Red Squirrel 

1899. Sciurlls hudsonicus minnesota J. A. Allen, Amer. Nat., 33:640, August (type locality, 
Fort Snelling, Hennepin Co., Minnesota). 



74 SPECIAL PUBLICATIONS MUSEUM TEXAS TECH UNIVERSITY 

95 92 

95 92 

FI(;. 26.-Distribution of Tamiascillrlls hildsonicils minnesota in Iowa. For explanation 
of symbols see Fig. 3. Present distribution is shaded: probable former range of this species in 
Iowa is indicated by dashed line. 

1940. Tamiascillrtls hildsonicils minnesuta. Hayman and Holt. in Ellerman. The families and 
genera of living rodents. British Mus.: volume I. Rodents other than Muridae. p. 
346. 8 June. 

Di.Hrihlllioll ill '(lIm.-Known with certainty only from north-central Iowa (see Fig. 26). 

The red squirrel is definitely known only from north-central Iowa, where it 
is locally abundant in deciduous woods, principally along water courses. Several 
authors (Scott, 1937:70; Polder, 1958:563; Lynch and Folk, 1968:465) have 
assumed a more extensive former distribution of this species in Iowa. Although 
it may have occurred sporadically in formerly timbered areas of south-central 
Iowa, I am unconvinced that Tamiasciurus existed in the deciduous forests in 
the eastern or extreme southwestern parts of the state in historical times; and 
I know of no recent records south of Cedar Falls. Although Tamiasciurus was 
listed as "common" in historical accounts of Fremont (Anonymous, 1881 a:366), 
Mills (Anonymous, 188Ib:370), and Taylor (Anonymous, 188Ic:376) counties, 
the authors of these faunal lists are unknown and the records, though possibly 
valid, cannot be authenticated. Additionally, Tamiasciurus was reported from 
Atlantic, Cass County, by Stoner (1918:26) but he cited no specimen to verify 
the existence there of the species. Furthermore, Allen (1870: 188) did not see a 
single red squirrel during his trip to central and western Iowa in 1867, and stated 
that "although I made extended inquiries respecting it, could not learn that it had 
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ever been seen here." Both Scott (1937:70) and Stoner (1918:26) followed Cory 
(1912:124) in assuming that a specimen in the Field Museum of Natural History, 
reportedly colIected by G. K. Cherrie, was from KnoxvilIe, Marion County, 
which apparently led Polder (1958:563) to give credence to reports of "red 
squirrels" in Madison County (see account of Sciurus niger). However, Cherrie 
(undated letter on file, U.S. Biological Survey) stated that the record from Knox­
vilIe was an error and that he had "certainly never colIected a red squirrel in 
Iowa." The label of a specimen (FMNH 5560) in the Field Museum of Natural 
History gives the locality of KnoxvilIe but the catalogue entry for that specimen 
simply says "Iowa." Preceeding entries in the catalog are from South Dakota 
and it seems likely that this specimen was collected by Cherrie in that state. 
Neither Hoslett (1965:375) nor Lynch and Folk (1968) reported any evidence 
of the presence of this species in the hardwood forests of eastern Iowa, where 
suitable habitat seemingly exists. Hoffmeister and Mohr (1957: 143), however, 
reported that Tamiasciurus formerly was found localIy in northern Illinois, but 
"almost certainly no longer" occurs there. I know of no records of this species 
from Nebraska or Missouri. 

The red squirrel is generally found in coniferous forests in the northern parts 
of its geographic range, but is known to inhabit deciduous woods in Wisconsin 
(Jackson, 1961:171), Indiana (Lyon, 1936), and New York (Layne, 1954). 
In central New York, Layne (op. cit., 236) found that Tamiasciurus is more 
adaptable than the gray squirrel, and when the two species are in direct competi­
tion the latter occupied the more densely forested areas. Competitive exclusion 
between these two species may account for the apparent lack of red squirrels in 
the hardwood forests of eastern Iowa. 

Scott (1937:70) assumed the presence of eastern and northern races of red 
squirrels in Iowa-loquax and minnesota, respectively. Because of the large ex­
ternal and cranial measurements (see Table 3) and the distributional pattern with­
in the state, it seems best to refer all red squirrels from Iowa to T. h. minnesota. 
It should be noted, however, that Allen (1899:640) apparently described as 
minnesota the larger squirrels from Minnesota and Wisconsin without being suf­
ficiently convinced that they differed subspecificalIy from loquax. Subsequent 
systematic studies may show that separation of red squirrels along the southern 
edge of the range in the central United States into three subspecies cannot be 
justified. 

Specimens examined (25).-BLACK HAWK COUNTY: Finchford, I (lSU); Cedar Falls, 3 
(2 UNI, I CUI); Beaver Creek. 1 (UNI). BUTLER COUNTY: Clarksville, 3 (\SU). CERRO 
GORDO COUNTY: SW 1/4 of SE 1/4 of sec. 20, T. 96 N, R. 22 W, 2 (1 ISU I KU); Clear 
Lake, 3 (CC). E~HIET COUNTY: Fort Defiance State Park, 2 (\SU); Mud ulke. 4 1/2 mi. E 
Wul/ingford. I (lSU). FLOYD COUNTY: Charles City, 2 (SUI); no specific locality, 1 (SUI). 
HANCOCK COUNTY: Pilot Knob State Park, I (lSU); 5 mi. E [ESE] Forest City, 2 (lSU). 
MITCHELL COUNTY: Osage. 1 (lHM). WINNEBAGO COUNTY: Rice Lake State Park, I (\SU). 
WORTH COUNTY: 1/2 mi. S Elk Creek Marsh [2 1/2 mi. N Joice], I (lSU). 

Additional records (Lynch and Fol k, 1968:264-265, unless otherwise indicated).-BLACK 
HAWK COUNTY: West Fork Cedar River. 2 mi. E Finchford. BREMER COUNTY: Waverly 
(Van Hyning, 1913:312); 4 lIli. N E Janesville; Cedar River, I mi. E Plainsville [probably 
Plainfield]. BUTLER COUNTY: Norton's corner [not precisely located] (Polder. 1953:722); 
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TABLE 3.-Selected external and cranial measurements of red and gray squirrelsfrom Iowa. 
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Tamiascillrlls 11IIdsoniclls minnesota, north-central Iowa 

Average 12 (5d, 
79) 338.6 134.5 50.7 44.8 26.2 14.6 14.9 8.4 

Minimum 303.0 124.0 45.0 43.2 26.8 13.8 13.2 7.8 

Maximum 355.0 150.0 55.0 46.1 28.6 15.4 16.2 9.2 

SD± 16.15 9.55 2.50 1.04 0.53 0.49 0.85 0.39 

Sciurus carolinensis pennsylvaniclls 
Appanoose. Monroe, and Van Buren counties 

Average 8 (3d, 59) 477.8 219.7 68.1 56.9 34.7 17.7 20.7 11.3 
Minimum 460.0 190.0 64.0 55.2 33.5 16.5 19.4 10.9 
Maximum 502.0 238.0 71.0 58.5 35.8 18.9 21.7 11.9 
SD± 15.31 16.85 2.67 1.09 0.73 0.79 0.67 0.35 

Heery Woods SllIte Park. CHICKASAW COUNTY: no specific locality (Osborn, 1892:5). 
DICKINSON COU:"TY: "Lake Region" (Stephens. 1922:52). EM ~IET COUNTY: no specific localit)' 
(Polder. 1953:722). FLOYD COUNTY: Nora Springs (Brown, 1917:24); Rockford (Van 
Hyning. 1913:312). JOHNSON COUNTY: Iowa City (Stoner. 1918:26). MITCHELL COUNTY: 
o.wge (Van Hyning. 1913:312). 

Glaucomys volans volans (Linnaeus) 
Southern Flying Squirrel 

1758. IMIlS] l'ohll1s Linnaeus. Systema naturae. ed. 10, I :63 (type locality restricted to 
Virginia by Elliot, Field Columb. Mus.• Zool. Ser.. 2:109.1901). 

1915. IGlallcolllYs] l'olallS. A. H. Howell. Proc. BioI. Soc. Washington. 28: 109. 27 May. 

Distrilmtion in 100I'a.-Common in forests of eastern Iowa and occurs locally in wooded 
areas in southern counties; absent in northwestern part of state (see Fig. 27). 

The flying squirrel is common in the hardwood forests and along major river 
systems in eastern Iowa. In the southern part of the state, Glaucomys is probably 
confined to dense local stands of oak-hickory timber, but may have been more 
widely distributed (especially in southwestern counties) prior to clearing of fore­
sted areas by early settlers (Spurrell, 1917:284; Stoner, 1918: 17), 

This species reaches the western limits of its geographic range in extreme east­
ern Nebraska (Jones, 1964: 149) and southeastern Minnesota (Gunderson and 
Beer, 1953:90). I know of no records of the southern flying squirrel from north­
western Iowa or from adjacent South Dakota. 

Specimens examined (46).-ALLA~IAKEE COUNTY: New Albin. 1 (UMMZ). BLACK HAWK 
COUNTY: Cedar Falls. 3 (UNI). DUBUQUE COUNTY: Luxemburg, 3 (ISU); Dubuque, I (ISU); 
sec. 20. Mosalem Twp.. I (ISU). HENRY COUNTY: Wayland. 1 (SUI); Hillsboro. 2 (USNM). 
JACKSON COUNTY: NE 1/4 of SW 1/4 of sec. 13. T. 85 N. R. 3 E. I (ISU). JOHNSON COUNTY: 
Iowa City. 5 (2 USNM;· 3 SUI). KEOKUK COUNTY: 6 1/2 mi. S. 1 mi. W Sigourney, I (Dept. 
of Biology, William Penn College. Oskaloosa. Iowa). LEE COUNTY: Washington Twp.. 2 
(ISU). liNN COUNTY: near Urbana [not precisely located]. 1 (CC); no specific locality, 4 
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FIG. 27.-Distribution of Glaucomys 1'010lIS I'ulalls in Iowa. For explanation of symbols 
see Fig. 3. 

(CC). MARION COUNTY: Knoxville. 3 (I FMNH. 2 USNM). SCOTT COUNTY: Davenport. 14 
(DPM). STORY COUNTY: Ames. I (ISU). UNION COU'TY: Thayer. 2 (SUI). WINNESHIEK 
COUNTY: Decorah. 2 (UMMZ). 

Additiollal records (Stoner. 1918: 18. unless otherwise indicated).-DES MOINES COUNTY: 
Burlington (Coues and Allen. 1877:663). DUBUQUE COUNTY: Dubuque. FLOYD COUNTY 
(Brown. 1917:25): Charles City: 6 mi. E Charles City. HARDIN COUNTY: Iowa Falls: Steam 
Boat Rock. HUMBOLDT COUNTY: Humboldt. JASPER COUNTY: Colfax. JOHNSON COUNTY: 
IOll'a City (Fryxwell. 1926: (33). LINN COUNTY: Cedar Rapids: /10 specific lucality (Weller and 
Blagen. 1970:289). MARSHALL COUNTY: near Marshalltown (Gabrielson. 1921: 147). MILLS 
COUNTY: Pacific Junction (Velich. MS). MUSCATINE COUNTY: Moscow. SAC COUNTY: Wall 
Lake. POTHWATTHIIE COUNTY: Council Bluffs (Velich. MS). SCOTT COUNTY: Davenport 
(Fryxell. 1926: 133). TA~lA COUNTY: Tama (Joyce and Eddy. 1944:214). WEBSTER COUNTY: 
Fort Dodge. 

Family GEOMYIDAE-Pocket Gophers 

Geomys bursarius majusculus Swenk 
Plains Pocket Gopher 

1939. Geumys bursarius majusculus Swenk. Missouri Valley Fauna. 1:6. 5 December (type 
locality, Lincoln. Lancaster Co.• Nebraska). 

Distributiull ill JUII'a.--Statewide in suitable habitats (see Fig. 28). 

This pocket gopher is common to abundant in suitable habitats throughout 
Iowa. Although a typical grassland species, G. bursarius may have been less 
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FIG. 28.-Distribution of Geomys bursarius majusculus in Iowa. For explanation of 
symbols see Fig. 3. 

abundant than now in the tall-grass prairie region prior to settlement of the state. 
SpurrelI (19 I7:281) found the species most abundant in disturbed or cultivated 
areas in Sac County and Stoner (1918: III) reported it "throughout the state, but 
... rather more abundant in the central, north-central, and eastern counties" 
(the parts of Iowa that had been intensively cultivated by the early 1900's). Be­
cause of extensive damage to crops, considerable effort was made by agriculturists 
to eradicate pocket gophers in certain parts of the state (see especially Stoner, 
1918: 112-122). However, increase in suitable habitat and food supply through 
agricultural activities, and a decreasing number of predators have more than 
counteracted the efforts to control this rodent. 

Although Geomys is evidently common along the Mississippi River in eastern 
Iowa and adjacent parts of Minnesota (Gunderson and Beer, 1953:94) and Wis­
consin (J ackson, 1961: 186), I know of no records from northwestern Illinois be­
tween the Illinois and Mississippi rivers. 

On the basis of specimens reported by Merriam (1895), Swenk (1939: 3) con­
sidered the range of G. b. majusculus to extend as far east as Marion County in 
south-central Iowa. Swenk (lac. cit.) further indicated that fOUf unsexed speci­
mens from eastern Iowa reported by Baird (1858:377) were smaller than those 
from eastern Nebraska, thus implying a different subspecies in that part of Iowa 
although he did not specify a name for this race. The four specimens in question 
(USNM 1235-36, 1384, 2539) evidently have been exchanged or destroyed and, 
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TABLE 4.-External and cranial measurements of Geomys bursarius majusculus frOIl1 JOII'l/. 

Superscript numbers indicate sample size when less than listed in left-hand COIIlIl1I1. 
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Average (l2d) 
Minimum 
Maximum 
so± 

307.3~ 

300.0 
322.0 

12.70 

Mahaska and Marion counties 

87.44 35.84 56.6 11 35.21" 
80.0 30.0 53.4 32.4 

100.0 39.0 59.4 37.6 
9.67 4.03 2.20 1.86 

7.0 
6.5 
7.8 
0.37 

31.9 '1 
29.0 
34.0 

1.81 

10.0 
8.8 

11.0 
0.65 

Average (139) 
Minimum 
Maximum 
so± 

263Y 
242.0 
292.0 

17.47 

79.8H 

71.0 
85.0 
4.72 

33Y 
30.0 
36.0 

1.98 

47.61~ 

44.8 
51.8 

1.90 

28.51~ 

27.4 
30.3 

0.93 

6.5 
6.0 
7.0 
0.30 

27.2 
25.5 
29.6 

1.25 

9.1 
8.3 

10.0 
0.58 

Lyon County 

ISU 556. d 325.0 90.0 34.0 60.9 38.3 7.0 33.6 10.2 

Average (69) 
Minimum 
Maximum 
so± 

278.7 
269.0 
300.0 

11.43 

79.8 
75.0 
87.0 
5.60 

35.0 
34.0 
36.0 

0.63 

48.5 
46.2 
53.1 

2.90 

29.9 
27.7 
33.0 

1.76 

6.9 
6.8 
7.0 
0.08 

27.7 
25.3 
30.2 

1.83 

9.0 
8.5 
9.7 
0.50 

Winneshiek County 

UMMZ 83442. d 

UMMZ 83541. 9 
317.0 
278.0 

84.0 
80.0 

42.0 
35.0 

58.2 
50.2 

36.2 
27.8 

7.2 
7.1 

31.8 
27 . .<-

9.2 
9.6 

therefore, were not examined by me. Scott (1937:72) did not discuss the tax­
onomic relationship of Geomys bursarius in Iowa and did not use a subspecific 
name. Hall and Kelson (1959:451), however, recognized the subspecies majuscu­
[us and bursarius as occurring in western and eastern parts of the state, 
respectively. 

Specimens from the northeastern part of Iowa (Winneshiek County) and those 
from the northwestern part of the state (Lyon County) are as large as those from 
south-central Iowa (see Table 4 for external and cranial measurements) and agree 
with measurements given by Swenk (1939) for typical G. b. majusculus. Thus, all . 
pocket gophers from Iowa are herein assigned to that subspecies. Specimens that 
I have examined from central Minnesota (housed in the Museum of Natural 
History, The University of Kansas) are somewhat smaller than those from Iowa 
and the zone of intergradation between G. b. bursarius and G. b. majusculus 
probably occurs in southern Minnesota. 

Specimem examined (304).-AoAIR COUNTY: 5 mi. SW Stuart. 1 (ISU). ALLAMAKEE 
COUNTY: New Albin. 2 (WSU); I 1[2 mi. S Nell' Albin, 3 (WSU); 2 mi. SW New Albin. 2 
(WSU); sec. 19. T. 97 N, R. 3 W, I (ISU); SE 1/4 of sec. 19, T. 97 N, R. 4 W, 1 (ISU); near 
Yelloll' River Forest. 1 (ISU). BLACK HAWK COUNTY: Cedar Falls. 1 (SM); no specific local­
ity. I (SM). BOONE COUNTY: sec. 24. Marcy Twp.. 1 (ISU). BUCHANAN COUNTY: SW 1[4 of 
NW 1/4 of sec. 23. T. 88 N, R. 9 W, I (ISU); Quasqueton, 1 (USNM). BUENA VISTA COUNTY: 
Storm Lake and 5 mi. radius thereof. 5 (BV); no specific locality, 2 (BV). BUTLER COUNTY: 
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FIG. 29.-Distribution of Perognathus j7avescens perniger in Iowa. For explanation of 
symbols see Fig. 3. 

1/2 mi. S, 3 mi. E Greene, I (KU). CARROLL COUNTY: sec. 32, Grant Twp., 2 (lSU). CERRO 
GORDO COUNTY: SE 1/4 of SE 1/4 of sec. 33, T. 95 N, R. 19 W, I (lSU). CHEROKEE COUNTY: 
sec. 29, T. 93 N, R. 40 W, I (SM); N 1/2 of NE 1/4 of sec. 9, T. 92 N, R. 40 W, I (SM). 
CLAY COUNTY: 5 mi. N, 2 mi. E Linn Grove, 2 (BV); no specific locality, 3 (UMMZ). CLAY­
TON COUNTY: 2 1/2 mi. W Garnavillo, 3 (UMMZ). CRAWFORD COUNTY: sec. 9, Denison Twp., 
I (lSU). DALLAS COUNTY: 1/4 mi. NE Woodward, I (lSU). DECATUR COUNTY: Woodland. 
I (lSU). DELAWARE COUNTY: Greeley, 1 (AMNH). DES MOINES COUNTY: Burlington, 1 
(USN M). DICKINSON COUNTY: S 1/2 of sec. 13, T. 99 N, R. 36 W, 2 (1 KU, I ISU); 7 mi. 
SE Spirit Lake, I (lSU); Lakeside Laboratory, [West Okoboji Lake], I (DPM); 1/4 mi. 
W Emerson Bay, [West] Lake Okoboji, on Invy. 32, 5 (ITU); EMMET COUNTY: 3 mi. W 
Estherville, I (lSU); Fort Defiance Slate Park, 3 (lSU); Estherville, 2 (lSU); West Des 
Moines River, 3 1/2 mi. S, 2 3/4 mi. E Wallingford, I (KU). FREMONT COUNTY: 3 1/2 mi. 
S Sidney, I (KU). GREENE COUNTY: near Churdan, I (lSU). GRUNDY COUNTY: Greeley, I 
(USNM); 4 1/2 mi. S, 2 1/2 mi. W Wellsburg, I (KU); precise locality unknown [listed 
as "E Steamboat Rock," which is in Hardin Co.]' I (lSU). GUTHRIE COUNTY: sec. 31, T. 80 
N, R. 33 W, I (lSU). HAMILTON COUNTY: 10 mi. N Ellsworth, I (NWM); Jewell, 1 (lSU); 
9 mi. N Gilbert, I (lSU). HANCOCK COUNTY: Pilot Knob State Park, I (lSU). HUMBOLDT 
COUNTY: 1 1/2 mi. S Dakota City, 1 (lSU). IDA COUNTY: Battle Creek, 1 (CC). JASPER 
COUNTY: SE 1/4 of SW 1/4 of sec. 25, T. 81 N, R. 17 W, I (lSU); Newton, 2 (UMMZ): 
5 1/2 mi. S Prairie City, 1 (NWM). JOHNSON COUNTY: Iowa City, 85 (22 AMNH, 63 SUI); 
no specific locality, 44 (SUI). KOSSUTH COUNTY: sec. 28, T. 98 N, R. 27 W, I (lSU). LINN 
COUNTY: W of Central City, 1 (lHM); Marion, I (lSU); Cedar Rapids, I (CC). LYON COUNTY: 
1 1/2 mi. S, I 1/2 mi. E Granite, I (KU); sec. 29, Riverside Twp., I (lSU); sec. 33, Riverside 
Twp., I (lSU); sec. 35, Elgin Twp., 3 (lSU); sec. 23, Lyon Twp., 5 (lSU); sec. 26, Lyon 
Twp., I (lSU); sec. 28, Wheeler Twp., I (lSU). MADISON COUNTY: 10 mi. SW Winterset, 
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I (ISU). MAHASKA COUNTY: New Sharon and 5 mi. radius thereof, 10 (KU); NE 1/4 of 
sec. 33, T. 77 N, R. 17 W, 1 (ISU); Oskaloosa and 5 mi. radius thereof. 4 (KU). MARION 
COUNTY: I mi. S Pella. 1 (KU); Knoxville. 16 (USNM). MARSHALL COUNTY: 3 mi. W Green 
Mountain, 3 (KU); NW 1/4 of sec. 2, T. 82 N, R. 17 W, 1 (ISU). MITCHELL COUNTY: 1 1/2 
mi. N, 2 mi. E Stacyville, 1 (ISU); SW 1/4 of NW 1/4 of sec. 6. T. 99 N, R. 16 W, I 
(ISU). MONONA COUNTY: sec. 6. Franklin Twp., 1 (ISU). MONROE COUNTY: 5 1/2 mi. N, 
3 1/2 mi. E Albia. 2 (KU); 1 1/2 mi. N Melrose, 1 (KU). MUSCATINE COUNTY: Sutherland. 
1 (ISU); 1/2 mi. E Slitherland. 3 (BV). PALO ALTO COUNTY: Ruthven. 2 (UMMZ). POCA­
HANTAS COUNTY: 1 mi. E Laurens. 1 (BV). POLK COUNTY: 1 1/2 mi. NE Ankeny. I (ISU). 
POTTAWATTAMIE COUNTY: Council Bluffs, I (USNM). SCOTT COUNTY: Davenport, 3 (DPM); 
Buffalo Twp.• 1 (DPM). SHELBY COUNTY: 2 mi. N, 3 mi. E Defiance, I (BV); 4 mi. SE Irwin. 
1 (ISU). SIOUX COUNTY: 2 1/2 mi. E Hull. 1 (ISU); 4 mi. E Hull. 2 (ISU). STORY COUNTY: 
Ames and 5 mi. radius thereof, 6 (3 ISU. 3 KU); 1 mi. SW Nevada, I (KU). TAYLOR COUNTY: 
5 mi. W Bedford. 1 (NWM). WAPELLO COUNTY: Ottumwa, I (KU). WEBSTER COUNTY: 
Otho, 1 (ISU). WINNESHIEK COUNTY: Decorah. 7 (3 FMNH. 4 UMMZ). WRIGHT COUNTY: 
sec. 16. T. 93 N. R. 24 W. 1 (ISU); SW 1/4 of sec. 16, T. 92 N, R. 24 W, I (ISU); 3 mi. N, 
3 1/2 mi. E Clarion, 1 (ISU). 

Additional records.-BLACK HAWK COUNTY: La Port City (Bailey. 1918:100). BUENA 
VISTA COUNTY: Storm Lake (Fisher, 1888:456). CASS COUNTY: Atlantic (Stoner. 1918: III). 
DICKINSON COUNTY: .. Lake Region" (Stephens. 1922:56). DUBUQUE COUNTY: Dubuque 
(Stoner, 1918: 115). FLOYD COUNTY: Rockford (Webster. 1897: 116). PAGE COUNTY: Shenan­
doah (Stoner. 1918:114). POCAHONTAS COUNTY: Kalsow Prairie, 4 1/2 mi. NW Manson 
(Brennan. 1969:27). SAC COUNTY: no specific locality (Spurrell. 1917:281). TA~IA COUNTY: 
Tama (Joyce and Eddy. 1944:214). WINNESHIEK COUNTY: IOll'a Ril'er. W (~r Decorah (Hoslett. 
1965:369). WRIGHT COUNTY: Clarion (Stoner. 1918: 114); Wall Lake (Scott. 1947:444). 

Family HETEROMYIDAE-Pocket Mice and Kangaroo Rats 

Perognathus flavescens perniger Osgood 
Plains Pocket Mouse 

1904. Perogn(l/Iws jlavescens perniger Osgood. Proc. BioI. Soc. Washington. 17: 
127.9 June (type locality, Vermillion. Clay Co., South Dakota). 

Distrihution in loll'a.-Formerly northern and western parts of the state; may occur 
locally at present in restricted suitable habitats. particularly on the loess bluffs adjacent to the 
Missouri River (see Fig. 29). 

The plains pocket mouse probably occurred in suitable habitats throughout 
much of the northern and western parts of Iowa prior to extensive agricultural 
activities by white settlers. It is possible that a few local populations still exist in 
this region, although I know of no specimens taken in the state since 1957 (CC 
3564, 3581). Jones (1964: 167) indicated that P. flavescens probably does not 
now occur in eastern Nebraska. This species has been reported from southwestern 
Minnesota (Gunderson and Beer, 1953:95). Recent records from relatively un­
grazed, grassy slopes of loess bluffs in northwestern Missouri (Easterla, 1967) 
suggest that flavescens likely will be found in similar situations in western Iowa. 

Although the first published record of the plains pocket mouse in Iowa was that 
of Polderboer (1937), the earliest-taken specimen known to me is a female 
(USNM 210538) that was obtained on 21 August 1914 by J. E. Guthrie in 
Greene County. 

Specimens examined (1 O).-BOONE COUNTY: sec. 19, Cass Twp.. 1 (ISU). DELAWARE 
COUNTY: vicinity Backbone State Park [Lamont. which is in northeastern Buchanan County, 
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also recorded on specimen label]. 2 (USNM). GREENE COUNTY: Cooper. I (USNM). GUTH­
RIE COUNTY: Guthrie Center. I (ISU). liNN COUNTY: 2 mi. W Center Point. I (CC); W of 
Cenler Poinl, 2 (CCl: S of Center Point. I (CC). POTTAWATTAMIE COUNTY: Oakland. 1 

(ISU). 
Additional records.-BLACK HAWK COUNTY: Union Twp. (Polderboer. 1937: 199). FRE­

~IONT COUNTY: Randolph (Fichter. 1939:377). 

Family CAsToRIDAE-Beavers 

Castor canadensis missouriensis V. Bailey 
Beaver 

1919. Castor canadensis missouriensis V. Bailey, J. Mamm., 1:32, 28 November (type 
locality. Apple Creek, 7 mi. E Bismarck, Burleigh Co., North Dakota). 

Distribution in Jowa,-Statewide in suitable habitat (see Fig, 30). 

The beaver was abundant along river systems throughout Iowa in the early 
1800's. Extensive trapping reduced the numbers, and, by 1840, this species was 
considered by Galland (1921 :500) to be "nearly extinct." 

A few local populations continued to exist in the extreme northwestern part 
of the state (Aitken, 1937; Bowles, 1971), and, aided by legislative protection in 
1872, C. canadensis reinvaded most of the Missouri River drainage in Iowa by 
the 1930's (Sanderson, 1953:746), Between 1937 and 1943, beaver populations 
increased to the extent that a program of "nuisance trapping" was established in 
western Iowa by the Iowa Conservation Commission and trapped individuals 
were released in central and eastern counties of the state (Sanderson, IDe. cit.). 
Pietsch (1956: 195), for example, reported releases of beaver in the eastern Iowa 
counties of Jackson (in 1940), Muscatine (in 1940-41), and Lee (in 1941). By 
the late 1940's, the species was found throughout much of the state and Sander­
son (1953:747) reported that "in the fall of 1949, there was an open season on 
beaver in Iowa for the first time in many decades." High population densities in 
the years 1946 to 1948 probably contributed to rapid dispersal and reestablish­
ment of this species throughout the state (Sanderson, IDe. cit.). 

In northern Missouri, populations of beaver were restocked with animals from 
Minnesota in 1928 (Bennitt and Nagel, 1937: 138) and descendents of these trans­
planted individuals subsequently may have moved north into southern Iowa. 
Beaver were nearly extirpated in southern Minnesota (Gunderson and Beer, 
1953:98) and populations have probably only recently regained contact with 
those in adjacent northern Iowa. 

Because of the paucity of specimens of adult beaver from Iowa and the nature 
of restoration of this species within the state, it seems best tentatively to consider 
all individuals from Iowa as belonging to the subspecies C. c. missouriensis. 
Considering the reintroduction of this species in parts of Iowa and adjacent 
states, however, there is a definite need to review the systematic relationships of 
Castor canadensis from throughout the Missouri Valley region. 

Specimens examined (18).-ALLAMAKEE COUNTY: 3 1/2 mi. E New Albin, 2 (WSU); J 
1/2 mi. SE Nell' Albin, 1 (WSU). ApPANOOSE COUNTY: near Centerville, I (ISU). CHEROKEE 
COUNTY: Little Sioux River. I (SM). CLAY COUNTY: 2 mi. N. 4 mi. E Sioux River. I (BV). 
DAVIS COUNTY: no specific locality. 1 (ISU). EMMET COUNTY: Des Moines River. I mi. E 
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FIG. 30.-Distribution of Castor cal/adel/sis missol/riellSis in Iowa. For explanation of 
symbols see Fig. 3. 

Wallingford. I (ISU). KEOKUK COUNTY: 3/4 mi. N, I mi. W Sigourney. I (KU); I mi. S 
Sigol/mev. I (KU). LINN COL'1'l"Y: Wapsipinicon River. Waubeek. 2 (CC). PALO ALTO 
COUNTY: Rush Lake. 1 OSU). POLK COUNTY; Des Moines. I OHM). SAC COUNTY: Lakeview. 
I OSU). SCOTT COUNTY: Davenport. I (DPM); I/O specific locality. 2 (DPM). 

Additiol/al recurds (Bowles. 1971 :420. unless otherwise indicated). -ALLAMAKEE COUNTY: 
Yellow River. Franklin Twp. AUDUBON COU'TY: Botna [Nishnabotna River]. "above" 
Exira (Andrews. 1915:42). BLACK HAWK COUNTY: Red Cedar River. Cedar Falls. CASS 
COUNTY: I mi. S Lewis (Bowles, field notes). CLAY COUNTY: inlet to Turmbull Lake (Aitken. 
1937: IMI). CHEROKEE COUNTY: Little Siul/x River (Aitken. 1937: 181); 110 specific locality 
(Scott. 1937:73). DALLAS COUNTY: "southern part" (Allen. 1870: 190). DICKINSON COUNTY: 
Spirit Lake. FLOYD COUNTY: no specific locality. FRH10NT COUNTY: Nishnabotna River: 
Missouri River (Aitken, 1937: 181). HARDIN COUNTY: 6 mi. W Eldora (Bowles. field notes). 
HARRISON COUNTY: mouth Little Sioux River (Aitken. 1937: 181); near Missouri Valley. IDA 
COU TY: Odebolt Creek [tributary of Maple River] (Aitken. 1937: 181); Maple River (Spur­
rell. 1917:282). JACKSON COUNTY: no specific local ity (Pietsch. 1956: 195). JOHNSON COUNTY: 
no specific locality. LEE COUNTY: no specific locality (Pietsch. 1956: 195). LINN COUNTY: 
near Fairfax (Osborn. 1905:567). LYON COUNTY (Aitken. 1937:181-182): Tom Creek, 4 mi. 
NE Rock Rapids: Rock River. 4 mi. N Rock Rapids; Rock River. 5 mi. S Ruck Rapids; 
Rock River. 7 mi. S Rock Rapids: Sioux River, 1/2 mi. N hwy. 18 Ilisted as in Sioux 
County); Otter Creek. 3 mi. N INW] Matlock [listed as in Sioux County]. MILLS COUNTY: 
Missouri River (Aitken. 1937: 182). MONONA COUNTY (Aitken. 1937: 182): Missouri River; 
Little Sioux River; Soldier. MONTGO~IERY COUNTY: Nodaway River, I mi. N Grant; Nishna­
botna River. N of Red Oak. MUSCATINE COUNTY: no specific locality (Pietsch, 1956:195). 
OSCEOLA COUNTY: Ocheyedan River; Otter Creek. 5 mi. N Sheldon (Aitken, 1937: 182). 
PLnlOUTIl COUNTY: Big Sioux River (Aitken. 1937:182). POCAHONTAS COUNTY: south branch 
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Lizard Creek (Flickinger, 1904:276). POTTAWATTAMIE COUNTY (Aitken, 1937:182): Council 
Bluffs; //lol/th Pidgeon Creek. SAC COUNTY (Spurrell, 1917:282): Raccoon River, E of Lake 
View; Boyer River, W of Wall Lake. SHELBY COUNTY: Elk Creek, I 1/2 mi. N Irwin. 
SIOUX COUNTY (Aitken, 1937: 182): Rock River; [Big] Sioux River, I mi. N Hudson. TAMA 
COUNTY: near Dysart; Big Creek (Nutting, 1893:40). WEBSTER COUNTY: Lizard Creek, 5 mi. 
NW Fort Dodge (Stoner, 1918:51). WINNESHIEK COUNTY: near Kendallville (Hoslett, 1965: 
369); Yellow River, Franklin [Frankville] Twp. (Alexander, 1882:344). WOODBURY COUNTY: 
Missouri River, S of Sioux City (Aitken, 1937: 182); Little Sioux River (Aitken, 1937: 182); 
near Crooked Lake. WORTH COUNTY: Deer Creek, W of Carpenter (Aitken, 1937: 182). 

Family CRICETIDAE-Native Rats and Mice 

Key to Iowan Cricetids 

I. Cheekteeth cusped, occlusal surface lacking lakes of dentine surrounded by enamel 
...................................................................... 2 

I'. Cheekteeth lacking cusps. occlusal surface composed of lakes of dentine surrounded 
by enamel 6 

2.( I) Pelage coarse. relatively hispid; hind foot more than 24; maxillary toothrow more 
than 5.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Sigmodon hispidus, p. 94 

2'. Pelage relatively smooth; hind foot less than 24; maxillary toothrow less than 5.0 .. 3 

3.(2') Length of head and body less than 80; upper incisors grooved on anterior surface .... 
· Reithrodontomys megalotis, p. 85 

3'. Length of head and body usually more than 80; upper incisors not grooved 4 

4.(3') Tail less than 60 per cent of length of head and body; coronoid process of mandible 
long, extending higher than articular process. . . . .. Onychomys leucogaster, p. 93 

-I'. Tail more than 60 per cent of length of head and body; coronoid process of mandible 
short. not extending higher than articular process 5 

5.(4') Tail sharply bicolored; hind foot 20 or less (usually less than 18) braincase flattened 
and roughly parallel sided Peromyscus maniculatus, p. 90 

5'. Tail not sharply bicolored (except occasionally in winter); hind foot 20 or more; 
braincase rounded, not flattened or parallel sided Peromyscus leucopus, p. 87 

6.( 1') Tail more than 100; greatest length of skull more than 35 . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ondatra Zihethicl/s, p. 103 

6'. Tailless than 100; greatest length of skull less than 35 7 

7.(6') Tail about the same length as hind foot; zygomatic breadth usually more than 17.5; 
upper incisors grooved on anterior surface Synaptomys cooperi, p. 96 

7'. Tail longer than hind foot; zygomatic breadth usually less than 17.5; upper incisors 
smooth 8 

8.(7') Dorsum with broad, chestnut-colored stripe running from forehead to base of tail; pos-
terior border of bony palate a straight edge (no median posterior projection) . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Clerhrionomys gapperi, p. 95 

8'. Dorsum without chestnut-colored stripe; posterior border of bony palate having 
median posterior projection 9 

9.(8') Dorsum blackish or brownish black. venter grayish or whitish; fourth triangle of M2 
with prominent heel that often appears as a distinct fifth triangle . 
· Microtus pennsylvanicus, p. 100 

9'. Dorsum brownish or reddish. venter'usually washed with buff; fourth triangle of M2 
lack ing heel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 

10.(9') Tail 29 or more; pelage relatively coarse, brownish or brownish gray dorsally; six 
mammae Microtus ochrogaster. p. 98 
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FIG. 31.-Distribution of Reilhrodolllomys mega/otis dychei in Iowa. For explanation of 
symbols see Fig. 3. 

10'. Tail less than 29 (usually less than 25); pelage soft and smooth. chestnut dorsally; 
four mammae. . . . . . . . . . . Microtus pinelOrum, p. 102 

Reithrodontomys megalotis dychei J. A. Allen 
Western Harvest Mouse 

1895. Reithrodolltomys dychei J. A. Allen, Bull. Amer. Mus. Nat. Hist., 7:120. 21 
May (type locality, Lawrence, Douglas Co.. Kansas). 

1914. Reithrodolltomys mega/otis dychei, A. H. Howell. N. Amer. Fauna. 36:30, 5 June. 

Distributioll ill IOll'a.-Probably slatewide in suitable habitats (see Fig. 31). 

The western harvest mouse is common to abundant in grassy habitats 
throughout much of Iowa; there are no authentic records from the extreme 
northeastern counties, but the species may occur there locally as it has been 
reported from adjacent parts of Illinois (Hoffmeister and Warnock, 1955), 
Minnesota (Gunderson and Beer, 1953:99), and Wisconsin (Jackson, 1961: 
207). Variation in local abundance of harvest mice was evident in the late 
summer of 1968, when I took specimens easily in southern and western 
counties, but trapped none in apparently suitable habitat to the east of Ply­
mouth County. 

Stoner (1918:78) reported this species as uncommon in the state in the 
early 1900's and suggested that it probably was extending its range east-
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ward. Paucity of early records, especially from southern Iowa, where the 
species now is common, in addition to recent reports from central Illinois 
(Stains and Turner, 1963:274), and northwestern Indiana (Whitaker and 
Sly, 1970:381) suggest an eastern extension of the geographic range of 
R. megalotis in recent years. This species seems to be most abundant in 
relatively dry or well-drained grassy habitats; most individuals that I have 
caught in other situations were young animals. This suggests that prior to 
settling of the state, R. megalotis may have been relatively common in the 
grasslands of western Iowa,but occurred only locally in the tall-grass 
prairie in the north-central part of the state. Such an eastward shift in dis­
tributional limits may, at least in part, be due to the drainage and cultivation 
of the tall-grass prairie in Iowa and Illinois for agricultural purposes, as 
well as clearing of timbered land. 

Specimens examined (225).-ADAMS COUNTY: 4 mi. N, 3/4 mi. W Nodaway, I 
(KU). ApPANOOSE COUNTY: 5 1/2 mi. E Moravia, 3 (KU). BLACK HAWK COUNTY: 4 
mi. NW Cedar Falls, I (lSU); North Cedar, I (UNI); 6 mi. SW Jesup, I (lSU). BOONE 
COUNTY: sec. 31, Jackson Twp., I (lSU); NW 1/4 of sec. 8, Marcy Twp., I (lSU); 7 
mi. E, 4 mi. S Ogden, I (lSU); 3 1/2 mi. S, 1/2 mi. W Courthouse, Boone, I (KU); ,. 
Worth Twp., I (lSU). CARROLL COUNTY: sec. 22, Maple River Twp., 2 (lSU); Pleasant 
[Valley] Twp., I (lSU). CASS COUNTY: I mi. N Anita, I (NWM). CLINTON COUNTY: 
1/2 mi. S Clinton, 4 (KU). CRAWFORD COUNTY: sec. 8, Denison Twp., 2 (lSU); sec. 
13, Denison Twp., I (lSU). DALLAS COUNTY: NE 1/4 of sec. 5, T. 81 N, R. 26 W, 1 
(lSU); 3 mi. W Panther, I (lSU); 2 1/2 mi. N, I mi. E Waukee, I (KU). DES MOINES 
COUNTY: 5 1/2 mi. N Burlington, I (KU). DUBUQUE COUNTY: Dyersville, 3 (1 ISU, 2 
USNM). EMMET COUNTY: Four-mile Lake, 3 1/2 mi. W Estherville, I (lSU); 3 mi. 
W Estherville, I (lSU); 5 mi. W Wallingford, I (lSU). FREMONT COUNTY: 3 1/2 
mi. S Sidney, 2 (KU); 4 mi. S, 9 mi. W Sidney, I (KU); 6 mi. N, 3 mi. W Ham­
burg, 4 (KU); SW 1/4 of sec. 27, T. 68 N, R. 41 W, I (lSU); I 1/2 mi. N Hamburg, 
I (KU); Hamburg, 2 (lSU); 4 mi. E Hamburg, 9 (KU); 13 mi. E. Hamburg, 3 (KU). 
GRUNDY COUNTY: 5 mi. S, 1/2 mi. E Wellsburg, 2 (KU). GUTHRIE COUNTY: near 
Springbrook State Park, I (lSU), 1/2 mi. E Springbrook State Park, I (KU). HAMIL­
TON COUNTY: Little Wall Lake, I (lSU). HENRY COUNTY: Hillsboro, 2 (lSU). JASPER 
COUNTY: Cherry Creek. Newton, I (KU). JOHNSON COUNTY: Iowa City, I (SUI). JONES 
COUNTY: no specific locality, I (CC). KEOKUK COUNTY: 6 1/2 mi. S, I mi. W 
Sigourney, I (KU). KOSSUTH COUNTY: SE 1/4 of sec. 26, T. 98 N, R. 28 W, I (lSU). 
LINN COUNTY: 2 mi. W Center Point, I (CC); W of Center Point, 2 (CC); E of Center 
Point, I (CC); Cedar Rapids, 2 (CC); no specific locality, 4 (CC). LUCAS COUNTY: 
2 1/2 mi. N, 2 1/2 mi. E Russell, 3 (KU); SE 1/4 of NW 1/4 of sec. ll, T. 7J N, R. 
2/ W, I (lSU). LYON COUNTY: Granite, 2 (lSU); sec. 29, Riverside Twp., I (lSU); sec. 
33, Riverside Twp., I (lSU); sec. 26, Lyon Twp., 3 (lSU). MAHASKA COUNTY: 1/2 mi. 
S, 5 mi. E New Sharon, I (KU); 2 mi. S, 5 mi. E New Sharon, 2 (KU); II 1/2 mi. W 
Oskaloosa, 2 (KU); Oskaloosa and 7 mi. radius thereof, 13 (KU); 2 mi. S, 10 mi. W 
Oskaloosa, I (KU); 3 mi. S, 9 mi. W Oskaloosa, I (KU). MARION COUNTY: I mi. W 
Percy, I (lSU); 2 mi. S, 4 mi. W Pella, 2 (KU); Knoxville and 6 mi. radius thereof, 5 
(KU); 1/2 mi. W Tracy, 2 (KU). MILLS COUNTY: 1/2 mi. S, 3 mi. W Henderson, 2 
(KU); sec. 13, Glenwood Twp., 4 (lSU); I mi. S Malvern, I (KU). MONONA COUNTY: 
1/2 mi. S, 2 mi. W Moorhead, 3 (KU); I mi. S, 3 1/2 mi. W Moorhead, 3 (KU); Blue 
Lake, Franklin Twp., 2 (lSU); sec. 7, Franklin Twp., I (KU). MONROE COUNTY: 6 1/2 
mi. W Lovilia, I (KU); 5 1/2 mi. N, 3 1/2 mi. E Albia, I (KU); I 1/2 mi. N Me/­
rose, 2 (KU). MONTGOMERY COUNTY: I mi. S Red Oak, 2 (lSU); 4 mi. S, 3/4 mi. W 
Hawthorne, 8 (KU). O'BRIEN COUNTY: Sutherland, I (WSU). PAGE COUNTY: Shenan-
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doah, 1 (ISU); 7/10 mi. S Coin, 15 (KU); I mi. S, I mi. W Northboro, 1 (KU); I 
mi. S, 3 mi. E Northboro, 20 (KU). PALO ALTO COUNTY: no specific locality, I 
(UMMZ). PLYMOUTH COUNTY: 2 mi. N Le Mars, 1 (KU). POWESHIEK COUNTY: 1 mi. 
S, 2 mi. W Grinnell, 1 (KU); 2 1/2 mi. S, 1 mi. E Searsboro, I (KU). RINGGOLD 
COUNTY: 1/2 mi. N, 2 mi. E Mount Ayer, 2 (KU). SAC COUNTY: Wall Lake, I (SUI). 
STORY COUNTY: Ames and 5 mi. radius thereof, 14 (10 ISU, 4 KU). TAYLOR COUNTY: 
2 mi. S, 1/2 mi. W Bedford, I (KU). WAPELLO COUNTY: Ottumwa, I (SUI); 2 1/2 mi. 
E OttulIlwa, 6 (KU); sec. 35, Agency Twp., 2 (ISU). WARREN COUNTY: Indianola, 1 
(ISU); 3 mi. S, I mi. W Indianola, 2 (KU); Ahquabi State Park, I (ISU). WAYNE 
COUNTY: I 1/2 mi. S Confidence, I (KU). WEBSTER COUNTY: 2 1/2 mi. S, 3 1/2 mi. 
E Dayton, 1 (KU). WOODBURY COUNTY: 2 mi. NE Oto, I (ISU). 

Additional records.-BLACK HAWK COUNTY: no specific locality (Sloan, 1964:521). 
BOONE COUNTY: Moingona Fox Area, about 5 mi. S Boone (Scott, 1947:446). BUCH­
ANAN COUNTY: no specific locality (Coues and Allen, 1877:126). CASS COUNTY: Atlantic 
(Scott, 1937:74). CLAY COUNTY (Scott, 1940:590): sec. 22. Waterford Twp.; sec. 19, 
Summit TlIp. CRAWFORD COUNTY: Dennison (0. T. Kalin, University of Minnesota, 
personal communication). DAVIS COUNTY: Eldon Fox Range [1/2 mi. N, 4 mi. E 
Floris] (Scott and Klimstra, 1955:35). GREENE COUNTY: Churdan (record on file, U.S. 
Biological Survey); Jefferson (Stoner,' 1918:78). HARRISON COUNTY: Logan (Stoner, 
1918:78). JEFFERSON COUNTY: no specific locality (Miller, 1954:558). MUSCATINE 
COUNTY: Fairport (Scott, 1937:74). POCAHONTAS COUNTY: Kalsow Prairie. 4 1/2 mi. 
NW Manson (Brennan. 1969: 19). SCOTT COUNTY: near Davenport (M iller. 1954:558). 
STORY COUNTY: Ames (Elwell. 1962a:5). TA~IA COUNTY: Tama (Joyce and Eddy. 
1944:214). WRIGHT COUNTY: Wall Lake (Scott, 1947:446). 

Peromyscus leucopus noveboracensis (Fisher) 
White-footed Mouse 

1829. [Mus. sylvaticus] 6 noveboracensis Fisher, Synopsis mammalium, p. 318 (type 
locality, New York). 

1897. Pe/,omysCils leucopus noveboracensis. Miller, Proc. Boston Nat. Hist.. 28:22. 30 
April. 

Distribution in lowa.--Statewide in suitable habitats (see Fig. 32). 

The white-footed mouse is one of the most abundant and widespread mam­
mals in the state. This species occupies a wide variety of habitats--particularly 
timbered areas, woodlots, overgrown fencerows, bushy or rocky hillsides, and 
wooded river banks. In grassy pastures, fields, or roadside ditches, habitats in 
which P. maniculatus ordinarily is abundant, I have taken white-footed mice only 
in the proximity of some kind of heavy cover, clumps of brush, piles of rocks or 
logs, or tall weeds, for example. 

Because of its habitat preferences, it seems likely that the abundance and 
distribution of the white-footed mouse, P. Leucopus, has varied locally according 
to land use since settlement of the state. For example, P. leucopus, may have be­
come more widely distributed subsequent to cultivation of the tall-grass prairie 
and planting of woodlots by settlers. Suitable habitat for P. Leucopus probably 
also increased along stream borders and scarps in the tall-grass prairie as a con­
sequence of the decline of prairie fires. 

I found no significant variation in size among samples of this species from 
north-central and southwestern counties (see Table 5). 
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FIG. 32.-Distribution of Pel'Omyscl/s lel/copl/s 1I0veboracellsis in Iowa. For explanation 
of symbols see Fig. 3. 

Specimells examilled (700).-ADAIR COUNTY: 5 mi. SW Stuart. I (ISU). ALLAMAKEE 
COUNTY: 2 mi. SW New Albin. I (WSU): Bear Creek. 1/2 mi. S, I 1/4 mi. E Quandah. 5 
(KU): 4 mi. SW Nell' Alhill. 7 (UMMZ): 4 mi. NW Lallsing. I (ISU). ApPANOOSE COUNTY: 
5 1/2 mi. E Moravia. 3 (KU): II mi. W Centerville, 2 (KU): Sharon Bluffs State Park, 2 
(ISU). BLACK HAWK COUNTY: sec. 29, T. 90 N, R. 13 W, I (AMNH): Cedar Falls, 1 (UNI): 
6 mi. SW Jesup. 2 (ISU). BOONE COUNTY: Honey Creek. McHose Park. Boone, 2 (KU); SE 
1/4 (~r SE 1/4 (~f sec. 36. T. 84 N. R. 25 W. I (ISU): sec. 18. Marcy TlI'p .• 3 (ISU): 3 1/2 mi. 
S. 1/2 mi. W COl/rrhol/se. Boolle. 2 (KU): 3 1/2 mi. S Courthouse. Boolle. 5 (KU): 110 

specific locality. I (ISU). BUENA YISTA COUNTY: 10 mi. N, 3 mi. W Alta. I (BY); Storm Lake 
and 5 mi. radius thereof. 8 (BY). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene. I (KU). 
CARROLL COUNTY: sec. 22. Maple River Twp.• 2 (ISU). CASS COUNTY: 7 mi. NW Anita. 4 
(NWM). CHEROKEE COUNTY: 5 mi. N Cherokee. I (BY); 2 mi. NE Cherokee. 2 (BY). CLAY 
COUNTY: Lost Island Lake. I (ISU): 5 mi. N, 2 mi. E Linn Grove. I (BY). CLAYTON COUNTY: 
NE 1/4 of sec. 35. T. 95N, R. 6 W, 2 (ISU). CLINTON COUNTY: 1/2 mi. S, 1/2 mi. W 
Clinton. I (KU): 1/2 mi. S Clilltoll. 2 (KU): I mi. S, 1/2 mi. W Clintoll. 1 (KU). CRAWfORD 
COUNTY: sec. 13. Denison Twp.. I (ISU). DALLAS COUNTY: NW 1/4 of sec. 6, T. 80 N, R. 28 
W. I (ISU): Dallas Center. I (ISU). DECATUR COUNTY: High POillt, 4 (ISU); Woodland. 2 
(ISU). DELAWARE COUNTY: Backbone State Park. 2 (ISU). DES MOINES COUNTY: 5 1/2 mi. 
N BI/rlillgtoll. 3 (KU); Burlington. 57 (56 USNM. I SUI). DICKINSON COUNTY: Lakeside 
Laboratory [West Okoboji Lake]. 2 (DPM); Spooky Hollow, Lillie Sioux River, 2 6/10 mi. 
W h,,·y. 32. 7 (TTU); East Lake Okoboji. 5 (ISU); GI/II Point Slate Park, I (DPM). DUBUQUE 
COUNTY: SW 1/4 of SW 1/4 of sec. 9. T. 90 N, R. 2 W, I (ISU); Dubuque, 26 (6 ISU, 20 
USNM); Dyersville. 4 (I ISU, 3 USNM): Cascade. I (ISU); Green Island [not precisely 
located]. I (ISU). EMMET COUNTY: Four-mile Lake, 3 mi. W Estherville. 2 (ISU); Fort 

https://T.90N,R.13
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TABLE 5.-External and cranial measurements of white-footed mice and deer mice from 
Iowa. 

Number of 
specimens 
averaged 
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Peromyscus leucopus noveboracensis 
Hardin, Grundy. and Tama counties 

Average 8 (5d, 39) 
Minimum 
Maximum 
SD± 

169.3 
150.0 
184.0 

11.68 

74.4 
66.0 
83.0 

6.70 

21.8 
21.0 
22.0 

0.46 

26.4 
25.3 
27.4 

0.66 

13.4 
12.7 
14.1 
0.50 

4.1 
3.7 
4.4 
0.21 

10.1 
9.3 

11.2 
0.56 

9.6 
9.3 
9.9 
0.19 

4.0 
3.7 
4.2 
0.20 

Fremont and Page counties 

Average 15 (8d, 79) 177.4 
Minimum 167.0 
Maximum 193.0 
SD± 9.47 

76.3 
71.0 
82.0 

5.58 

21.3 
19.0 
23.0 

1.05 

27.0 
25.0 
28.1 

0.82 

13.8 
13.0 
14.4 
0.23 

4.2 
3.8 
4.6 
0.21 

10.5 
9.6 

11.3 
0.50 

9.7 
9.1 

10.0 
0.26 

4.1 
3.3 
4.3 
0.23 

Peromyscus maniculatus hairdii 
Butler County 

Average 8 (7d, 19) 
Minimum 
Maximum 
SD± 

135.5 
123.0 
144.0 

8.86 

56.7 
50.0 
63.0 

5.09 

18.1 
17.0 
19.0 
0.64 

23.5 
21.8 
25.1 

1.09 

12.2 
11.5 
13.2 
0.49 

3.8 
3.6 
4.1 
0.17 

9.2 
8.1 

10.2 
0.72 

8.7 
8.5 
9.0 
2.21 

3.4 
3.3 
3.7 
0.12 

Marion and Mahaska counties 

Average 12 (4d, 89) 143.0 
Minimum 132.0 
Maximum 152.0 
SD± 7.33 

56.0 
48.0 
62.0 

5.51 

17.9 
17.0 
19.0 
0.51 

23.4 
22.0 
24.7 

0.74 

12.3 
11.6 
12.8 
0.41 

3.8 
3.6 
4.0 
0.15 

9.3 
8.3 
9.9 
0.49 

8.9 
8.6 
9.5 
0.29 

3.4 
3.1 
3.6 
0.16 

Average 14 (8d. 69) 146.0 
Minimum 130.0 
Maximum 157.0 
SD± 7.66 

57.7 
54.0 
64.0 

3.00 

Fremont County 

18.4 23.8 12.2 
17.0 22.4 11.3 
19.0 25.1 12.9 
0.85 0.78 0.52 

3.7 
3.5 
4.0 
0.15 

9.5 
8.3 

10.2 
0.58 

8.5 
8.3 
9.2 
0.27 

3.4 
3.1 
3.7 
0.16 

Defiallce [State Park) 4 (ISU); I mi. SW Estherville. I (ISU); Ryan Lake. 3 mi. S, 4 mi. 
E Estherville. 1 (ISU). FAYETTE COUNTY; Fayette. 1 (ISU). FLOYD COUNTY: Charles City, 
2 (SUI). FREMONT COUNTY: 5 mi. S, 2 mi. W Sidney, 2 (KU); Waubollsie State Park. 2 (ISU); 
6 mi. N,3 mi. W Hamburg. 5 (KU); I 1/2 mi. N Hamburg. 3 (KU); 13 mi. E Hamburg. 1 
(KU); 1 mi. S Hamburg, I (KU). GREENE COUNTY: sec. 34, Jackson Twp.• I (ISU). GRUNDY 
COUNTY: 4 mi. S, 1 1/2 mi. W Wellsburg, 1 (KU); 5 mi. S, 1/2 mi. E Wellsburg. I (KU); 
5 1/4 mi. W GrlIlldy Center, 2 (KU). GUTHRIE COUNTY: Springbrook [State Park). I (ISU). 
HAMIL TON COUNTY: sec. 27. Lyoll Twp.• 6 (ISU); Little Wall Lake. 1 (ISU). HANCOCK 
COUNTY: 4 mi. E [ESE] Forest City, 22 (UMMZ); 5 mi. E [ESE] Forest City. 9 (UMMZ); 
NE 1/4 of sec. 4. T. 97 N. R. 23 W, I (ISU); Pilot Knob State Park, I (ISU). HARDIN 
COUNTY: 3/4 mi. E Eldora. 3 (KU); I 1/2 mi. N. I mi. E New Providence, 4 (KU); 1 mi. 
N. 1 1/2 mi. E New Providence, 2 (KU). HENRY COUNTY: Wayland, 2 (SUI); Hillsboro, 2 
(USNM). HUMBOLDT COUNTY: 1/2 mi. S Dakota City, I (ISU). JACKSON COUNTY: Sabula, 
2 ( I ISU, 1 USNM). JASPER COUNTY: Newton and 5 mi. radius thereof, 4 (UMMZ). JOHN-
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95 92 

95 92 

FIG. n.-Distribution of PertJlIl.\'sclIS lellcoplls I/oveboracel/sis in Iowa. For explanation 
of symbols see Fig. 3. 

Specilllel/s e.wlIlil/ed (700).-ADAIR COUNTY: 5 mi. SW Stuart. I (ISU). ALLAMAKEE 
COUNTY: 2 mi. SW New Albin. I (WSU): Bear Creek. 1/2 mi. S, I 1/4 mi. E Quandah, 5 
(KU): 4 lIli. SW Nell' Alhil/. 7 (UMMZ); 4 lIli. NW Lal/sil/g. I (ISU). ApPANOOSE COUNTY: 
5 1/2 mi. E Moravia. 3 (KU); II mi. W Centerville. 2 (KU); Sharon Bluffs State Park, 2 
(lSU). BLACK HAWK COUNTY: sec. 29, T. 90 N. R. 13 W, 1 (AMNH); Cedar Falls, I (UNI); 
6 mi. SW Jesup. 2 (ISU). BOONE COUNTY; Honey Creek, McHose Park. Boone, 2 (KU); SE 
1/4 (~( SE 1/4 ofsec. 36. T. 84 N, R. 25 W, I (ISU); sec. 18, Marcy Tllp., 3 (ISU); 3 1/2 mi. 
S. 1/2 lIli. W COllrthollse. Bool/e. 2 (KU): 3 1/2 mi. 5 COllrthollse. Baal/e. 5 (KU); I/O 
specific lom/ity. I (lSU). BUENA YISTA COUNTY: 10 mi. N, 3 mi. WAlta, 1 (BY); Storm Lake 
and 5 mi. radius thereof. 8 (BY). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene. 1 (KU). 
CARROLL COUNTY: sec. 22. Maple River Twp.. 2 (ISU). CASS COUNTY: 7 mi. NW Anita, 4 
(NWM). CHEROKEE COUNTY: 5 mi. N Cherokee. I (BY); 2 mi. NE Cherokee. 2 (BY). CLAY 
COUNTY: Lost Island Lake. 1 (ISU); 5 mi. N, 2 mi. E Linn Grove. 1 (BY). CLAYTO' COUNTY: 
NE 1/4 of sec. 35. T. 95 N, R. 6 W, 2 (ISU). CLINTON COUNTY: 1/2 mi. S, 1/2 mi. W 
Clinton. 1 (KU); 1/2 lIli. 5 Clil/tol/. 2 (KU); I mi. 5, 1/2 mi. W Clintol/, I (KU). CRAWFORD 
COUNTY: sec. 13. Denison Twp.. I (ISU). DALLAS COUNTY: NW 1/4 of sec. 6, T. 80 N, R. 28 
W. I (lSU); Dallas Center. I (lSU). DECATUR COUNTY: High Poil/t. 4 (ISU); Woodland, 2 
(ISU). DELAWARE COUNTY: Backbone State Park, 2 (ISU). DES MOINES COUNTY: 5 1/2 mi. 
N Bllrlil/gtOI/. 3 (KU); Burlington. 57 (56 USNM, I SUI). DiCKINSON COUNTY: Lakeside 
Laboratory [West Okoboji Lake], 2 (DPM); Spooky Hollo III, Little Sioux River, 2 6/10 mi. 
W hll'.\'. 32. 7 (TTU); East Lnke Okuboji, 5 (ISU); GIIII Point State Park, I (DPM). DUBUQUE 
COUNTY: SW 1/4 of SW 1/4 of sec. 9, T. 90 N, R. 2 W, 1 (ISU); Dubuque, 26 (6 ISU, 20 
USNM); Dyersville. 4 (1 (SU, 3 USNM); Cascade, 1 (ISU); Green Island [not precisely 
located], 1 (ISU). E~IMET COUNTY: Four-mile Lake. 3 mi. W Estherville, 2 (ISU); Furt 



89 BOWLES-MAMMALS OF IOWA 

TABLE 5.-External and cranial measurements of white-footed mice and deer mice from 
Iowa. 

Number of 
specimens 
averaged 
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Peromyscus leucopus noveboracensis 
Hardin, Grundy, and Tama counties 

Average 8 (5d, 39) 
Minimum 
Maximum 
SD± 

169.3 
150.0 
184.0 

11.68 

74.4 
66.0 
83.0 

6.70 

21.8 
21.0 
22.0 

0.46 

26.4 
25.3 
27.4 

0.66 

13.4 
12.7 
14.1 
0.50 

4.1 
3.7 
4.4 
0.21 

10.1 
9.3 

11.2 
0.56 

9.6 
9.3 
9.9 
0.19 

4.0 
3.7 
4.2 
0.20 

Fremont and Page counties 

Average 15 (8d, 79) 177.4 
Minimum 167.0 
Maximum 193.0 
SD± 9.47 

76.3 
71.0 
82.0 

5.58 

21.3 
19.0 
23.0 

1.05 

27.0 
25.0 
28.1 

0.82 

13.8 
13.0 
14.4 
0.23 

4.2 
3.8 
4.6 
0.21 

10.5 
9.6 

11.3 
0.50 

9.7 
9.1 

10.0 
0.26 

4.1 
3.3 
4.3 
0.23 

Average 8 (7 d, 19) 
Minimum 
Maximum 
SD± 

135.5 
123.0 
144.0 

8.86 

Pero//lYscus //laniculatus bairdii 
Butler County 

56.7 18.1 23.5 12.2 3.8 
50.0 17.0 21.8 11.5 3.6 
63.0 19.0 25.1 13.2 4.1 

5.09 0.64 1.09 0.49 0.17 

9.2 
8.1 

10.2 
0.72 

8.7 
8.5 
9.0 
2.21 

3.4 
3.3 
3.7 
0.12 

Marion and Mahaska counties 

Average 12 (4d, 89) 143.0 
Minimum 132.0 
Maximum 152.0 
SD± 7.33 

56.0 
48.0 
62.0 

5.51 

17.9 
17.0 
19.0 
0.51 

23.4 
22.0 
24.7 

0.74 

12.3 
11.6 
12.8 
0.41 

3.8 
3.6 
4.0 
0.15 

9.3 
8.3 
9.9 
0.49 

8.9 
8.6 
9.5 
0.29 

3.4 
3.1 
3.6 
0.16 

Average 14 (8d, 69) 146.0 
Minimum 130.0 
Maximum 157.0 
SD± 7.66 

57.7 
54.0 
64.0 

3.00 

Fremont County 

18.4 23.8 12.2 
17.0 22.4 11.3 
19.0 25.1 12.9 
0.85 0.78 0.52 

3.7 
3.5 
4.0 
0.15 

9.5 
8.3 

10.2 
0.58 

8.5 
8.3 
9.2 
0.27 

3.4 
3.1 
3.7 
0.16 

Defiance [State Park) 4 (ISU); I mi. SW Estherville. I (ISU); Ryan Lake. 3 mi. S, 4 mi. 
E Estherville. I (ISU). FAYETTE COUNTY: Fayette, I (ISU). FLOYD COUNTY: Charles City, 
2 (SUI). FREMONT COUNTY: 5 mi. S, 2 mi. W Sidney, 2 (KU); Waubonsie State Park. 2 (ISU); 
6 mi. N, 3 //li. W Hamburg, 5 (KU); I 1/2 mi. N Hamburg, 3 (KU); 13 mi. E Hamburg, I 
(KU); I mi. S Hamburg, I (KU). GREENE COUNTY: sec. 34, Jackson Twp., I (ISU). GRUNDY 
COUNTY: 4 mi. S, I 1/2 mi. W Wellsburg, I (KU); 5 mi. S. 1/2 mi. E Wellsburg, I (KU); 
5 1/4 mi. W Grundy Center, 2 (KU). GUTHRIE COUNTY: Springbrook [State Park). I (ISU). 
HAMIL TON COUNTY: sec. 27, Lyon Twp., 6 (ISU); Little Wall Lake. I (ISU). HANCOCK 
COUNTY: 4 mi. E [ESE] Forest City, 22 (UMMZ); 5 mi. E [ESE] Forest City, 9 (UMMZ); 
NE 1/4 of sec. 4, T. 97 N, R. 23 W, I (ISU); Pilot Knob State Park. I (ISU). HARDIN 
COUNTY; 3/4 mi. E Eldora. 3 (KU); I 1/2 mi. N. I mi. E New Providence, 4 (KU); I mi. 
N, I 1/2 mi. E Nell' Providence, 2 (KU). HENRY COUNTY: Wayland, 2 (SUI); Hillsboro, 2 
(USNM). HUMBOLDT COUNTY: 1/2 mi. S Dakota City, I (ISU). JACKSON COUNTY: Sabula. 
2 ( I ISU, I USNM). JASPER COUNTY: Newton and 5 mi. radius thereof, 4 (UMMZ). JOHN-
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SON COUNTY: Iowa City, 17 (3 FMNH, I IHM, 9 KU, 2 SUI, 2 USNM). KEOKUK COUNTY: 
2 mi. W Delta, I (KU); 6 1/2 mi. S, I mi. W Sigourney, 3 (KU). KOSSUTH COUNTY: sec. 
14, T. 96 N, R. 28 W, I (lSU). LEE COUNTY: sec. 33, Washington Twp., I (ISU); 4 1/2 mi. 
N Keokuk, 2 (KU). LINN COUNTY: sec. 14, Maine Twp., I (lSU); 7 mi. N Marion, I (lSU); 
Cedar Rapids, 44 (CC); PlItnam TlVp., I (USNM); Palisades [- Kepler] State Park, 5 (ISU); 
Jordan's Grove near Wapsipinicon River, 2 (lSU); 110 specific locality, 2 (I CC, I USNM). 
LOUISA COUNTY: NE 1/4 of sec. 35, T. 74 N, R. 3 W, I (ISU). LUCAS COUNTY: 2 1/2 mi. 
E Chariton, 4 (KU). LYON COUNTY: sec. 22, Centennial Twp., I (ISU). MADISON COUNTY: 
SE 1/4 of sec. 14, T. 76 W, R. 29 W, 2 (ISU). MAHASKA COUNTY: 6 mi. S, 5 mi. W Searsboro, 
I (KU); 6 mi. S, 1/2 mi. W Searsboro, I (KU); 6 mi. S, 4 mi. E Searsboro, 2 (KU); NE 1/4 
of sec. 33, T. 77 N, R. 17 W, I (lSU); 1/2 mi. S, 5 mi. E New Sharon, 3 (KU); II 1/2 mi. W 
Oskaloosa, 13 (KU); Oskaloosa and 8 mi. radius thereof, 16 (KU). MARION COUNTY; 7 mi. 
NE Pella, I (ISU); 2 mi. E Percy, 2 (KU); 5 1/2 mi. N, 1/2 mi. E Knoxville, 3 (KU); 4 1/2 
mi. N, 1/2 lIIi. E Knoxville, I (KU); Knoxville, 9 (I FMNH, 8 USNM); 4 1/2 mi. S Pella, 
2 (KU). MILLS COUNTY: sec. 13, Glenwood Twp., 1 (ISU); I mi. S Malvern, I (KU). MONONA 
COUNTY: 6 mi. W Onawa, I (BV); 1/2 mi. S, 2 mi. W Moorhead, 3 (KU); I mi. S, 3 1/2 mi. 
W Moorhead, 2 (KU). MONROE COUNTY: 6 1/2 mi. W Lovilia, I (KU); Albia and 7 mi. radius 
thereof, 7 (KU); I 1/2 mi. N Melrose, 2 (KU). MUSCATINE COUNTY: Wildcat Den State Park, 
Muscatine, I (ISU); Fairport, 3 (USNM). OSCEOLA COUNTY: Melvin, I (SUI). PAGE COUNTY: 
7/10 mi. S Coin, 24 (KU): I mi. W Northboro, 6 (KU); I mi. S,3 mi. E Northboro, 15 (KU). 
PLYMOUTH COUNTY: 2 mi. N Le Mars, I (KU). POLK COUNTY: I 1/2 mi. NE Ankeny, I 
(ISU); Des Moines. 13 (5 WSU, 8 IHM). POTTAWATTAMIE COUNTY: Council Bluffs, 5 
(USNM). POWESHIEK COUNTY: I mi. S, 2 mi. W Grinnell, 5 (KU). RINGGOLD COUNTY: 1/2 
mi. N, 2 mi. E Mount Ayr, 5 (KU). SAC COUNTY: 4 mi. S, 1/2 mi. W Storm Lake Airport, 
I (BY); Wall Lake, 4 (2 KU, 2 SUI). SCOTT COUNTY: Davenport, 2 (DPM). SIOUX COUNTY: 
4 mi. N Boyden, 2 (lSU); 1/4 mi. NW Hospers, I (ISU). STORY COUNTY: Ames and 6 mi. 
radius thereof, 28 (I DPM, 4 KU, 23 ISU). TAMA COUNTY: 2 1/2 mi. S, 2 1/2 mi. W Garwin. 
I (KU). TAYLOR COUNTY: 2 mi. S, 3/4 mi. W Bedford, 2 (KU). UNION COUNTY: I 3/4 mi. N, 
1/2 mi. E Thayer, 2 (KU); Thayer, 3 (SUI); 3 mi. S Afton, I (ISU). YAN BUREN COUNTY: 
Lacey-Keosauqua State Park, I (ISU). WAPELLO COUNTY: 2 1/2 mi. E Ottumwa, 2 (KU): 
sec. 35, Agency Twp., 2 (ISU). WARREN COUNTY: 3 mi. S, I mi. W Indianola, I (KU). WEB­
STER COUNTY: near Coleville [Coalville], I (lSU); 2 1/2 mi. S, 3 1/2 mi. E Dayton, 5 (KU). 
WINNEBAGO COUNTY: 5 mi. ENE Forest City, I (ISU); I 1/4 mi. N Forest City, I (ISU); 
1/2 mi. N Forest City, I (ISU); 4 mi. E Forest City, 25 (UMMZ); 5 mi. E Forest City, 9 
(UMMZ). WINNESHIEK COUNTY: Decorah, 72 (4 FMNH, 68 UMMZ). WOODBURY COUNTY: 
Moville, 3 (UMMZ); NW 1/4 of sec. 33, T. 87 N, R. 47 W, 2 (ISU); NW 1/4 of sec. I, T. 
86 N, R. 42 W, 2 (ISU). WORTH COUNTY: 1 mi. W Carpenter, I (lSU); SE 1/4 of NW 1/4 
of sec. 12, T. 99 N, R. 21 W, I (ISU). WRIGHT COUNTY: SE 1/4 of NW 1/4 of sec. 34, T. 
92 N, R. 26 W, I (lSU); SE 1/4 of SW 1/4 of sec. 7, T. 91 N, R. 26 W, I (ISU). 

Additional records.-BoONE COUNTY: Moingona Fox Area, abollt 5 mi. S Boone (Scott 
and Snead, 1942:94). DALLAS COUNTY: Redfield (Osgood, 1909: 120). DAVIS COUNTY: Eldon 
Fox Range [I mi. N, 4 mi. E Floris] (Scott and Klimstra, 1955:36). HANCOCK COUNTY: 
Pilot Kllob State Park (M iller, 1954: 122). IOWA COUNTY: Homestead (Stoner, 1918:71). 
MARSHALL COUNTY: no specific locality (Gabrielson, 1921: 148). MUSCATINE COUNTY: Bay­
field (Stoner, 1918:71). POCAHONTAS COUNTY: Kalsow Prairie, 4 1/2 mi. NW Manson 
(Brennan, 1969:17). TAMA COUNTY: Tama (Joyce and Eddy, 1944:214). YAN BUREN COUNTY: 
vicinity Stockport (Crabb. 1948:206). 

Peromyscus maniculatus bairdii (Hoy and Kennicott) 
Deer Mouse 

1857. MilS hairdii Hoy and Kennicott, Exec. Doc., House of Representatives, 3rd Session, 
34th Congress (Rep!. Comm. Patents for 1856), 65:92 (type locality restricted to 
Bloomington, McLean Co., Illinois, by Osgood, N. Amer. Fauna, 28:79, 17 April, 
1909). 
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95 92 

95 92 

FIG. 33.-Distribution of Peromysclis manicli/allis bairdii in Iowa. For explanation of 
symbols see Fig. 3. 

1909. Peromysclis mal/jclI/alliS bairdii, Osgood. N. Amer. Fauna. 28:79. 17 April. 

Distrihlltion in JOll'a.-Statewide in suitable habitats (see Fig. 33). 

The deer mouse is common to abundant in open grassy or weedy habitats 
throughout the state. A paucity of records from east-central Iowa probably re­
flects simply a lack of sufficient collecting in that area. 

Prior to turning of the tall-grass prairie for agricultural purposes, the deer 
mouse may have been more abundant in much of Iowa than was P. leucopus. As 
the habitat was altered for agricultural purposes, P. maniculatus may have been 
replaced locally by the white-footed mouse in some parts of Iowa (see account 
of P. leucopus). 

Population samples from northern (Butler). central (Marion and Mahaska). 
and western (Fremont) counties reveal no statistically significant differences in 
standard external and cranial measurements (see Table 5). 

Specimel/s examined (334).-ADAMS COUNTY: 4 mi. N. 3/4 mi. W Nodaway, 2 (KU); 
Corning, 2 (SUI). ALLAMAKEE COUNTY: Waukon. I (SUI). ApPANOOSE COUNTY: 5 1/2 mi. E 
Moravia. 2 (KU); II mi. W Centerville, 2 (KU); sec. 3. Sharon Twp., I (lSU); sec. 7, Sharon 
TII'p .• I (lSU). BLACK HAWK COUNTY: Goose Lake [not precisely located) I (UN I); sec. 28. 
T. 90 N, R. 13 W, I (AMN H). BOONE COUNTY: Jordan, I (lSU); SE //4 of SE //4 of sec. 
36, T. 84 N, R. 25 W, I (lSU); Ledges State Park, 2 (KU); 4 mi. S, 2 mi. E Ogden. I (lSU). 
BUENA VISTA COUNTY: 3 mi. N, 9 mi. E Storm Lake, 2 (BV); Storm Lake and 5 mi. radius 
thereof, 5 (BV). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene, 8 (KU). CARROLL COUNTY: sec. 
22, Maple River Twp., 2 (lSU); sec. 5, P/easalll Tlllp., I (lSU). CASS COUNTY: NW 1/4 of sec. 
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2 I. T. 76 N, R. 36 W, I (lSU); no specific locality, I (SUI). CHICKASAW COUNTY: I mi. S, I 
mi. W North Washington. I (KU). CLAY COUNTY: Dewey's Pasture, 2 (lSU); sec. I, Lone 
Tree Twp., 2 (lSU); sec. 22. Herdland Twp., 2 (lSU); no specific locality, 4 (UMMZ). 
CLINTON COUNTY: 1/2 mi. 5 Clinton, I (KU). CRAWFORD COUNTY: sec. 8, Denison Twp., 1 
(lSU). DALLAS COUNTY: 2 1/2 mi. N, 1 mi. E Waukee, I (KU). DECATUR COUNTY: High 
Point, 1 (lSU); Leon. 2 (lSU). DICKINSON COUNTY: Spirit Lake, I (UMMZ); Cayler Prairie, 
I (DPM): Iowa Lakeside Laboratory [West Okoboji Lake], 2 (DPM); Spooky Hollow, Little 
Sioux River, 2 6/10 mi. W hwy. 32, 4 (TTU); 118 mi. W Emerson Bay, [West] Lake Oko­
hoji. I (TTU); E side Garlock Slough, 3 (TTU). EMMET COUNTY: 1/2 mi. S, 1/4 mi. E Wal­
lingford. 2 (KU). FRE~IONT COUNTY: 3 112 mi. S Sidney, 4 (KU), 4 mi. 5, 9 mi. W Sidney, 
3 (KU); 6 lIli. N, 4 1/2 lIli. W Halllhurg. I (KU); 6 mi. N, 3 mi. W Hamburg, 3 (KU); SW 
1/4 of sec. 27, T. 68 N. R. 41 W, I (lSU); I 112 mi. N Hamburg, 5 (KU); 4 mi. E Hamburg, 
2 (KU); 13 mi. E Hamburg. I (KU). GREENE COUNTY: 4 mi. W Jefferson, 4 (KU); 3 1/2 mi. 
W Jeffersoll. I (KU); Jefferson. 2 (SUI). GRUNDY COUNTY: sec. 26, T. 89 N, R. 18 W, 1 
(lSU); 5 1/4 mi. W Grundy Center. 2 (KU). HANCOCK COUNTY: I mi. S Forest City, 16 
(UMMZ). HARDIN COUNTY: 1/2 mi. W Eldora, 2 (KU); I mi. N. I 1/2 mi. E New Provi­
dence. I (KU); New Providence. I (lSU). HARRISON COUNTY: Logan, 1 (SUI). HENRY 
COUNTY: Hillsboro. 2 (USNM). IDA COUNTY: N 1/2 of sec. 7, T. 86 N, R. 41 W, I (lSU). 
JOHNSON COUNTY: Iowa City. 22 (20 AMNH, 2 USNM); 3 mi. E Iowa City, I (KU). 
KEOKUK COUNTY: 6 1/2 mi. 5, I mi. W Sigourney, 2 (KU). LEE COUNTY: sec. 12. Jefferson 
Twp.. 4 (lSU); 4 1/2 mi. N Keokuk, 1 (KU). LUCAS COUNTY: 2 1/2 mi. N, 2 1/2 mi. E 
Russell. I (KU); 2 1/2 mi. E Chariton, I (KU); SE 1/4 of NW 1/4 of sec. II, T. 71 N. R. 21 
W. I (lSU). LYON COUNTY: Gitchie Manitou State Park. I 1/2 mi. N, I mi. W Granite, 
I (KU); Grallite. 2 (lSU); sec. 33. Riverside Tllp., 2 (lSU); Rock Rapids, 5 (UMMZ); sec. 
26, EllIill Tllp .. 2 (lSU); sec. 35. Elgin Twp., 3 (lSU); sec. 23, Lyon Twp., 2 (lSU); sec. 26, 
Lyoll Twp.. I (lSU). MAHASKA COUNTY: 1/2 mi. S, 1/2 mi. E New Sharon, 4 (KU); II 1/2 
mi. W Oskaloosa. 4 (KU); Oskaloosa and 6 mi. radius thereof, II (KU). MARION COUNTY: 
2 mi. 5,4 mi. W Pella. I (KU); Knoxville and 6 mi. radius thereof, 16 (1 FMNH, 3 KU, 12 
USNM); 1/2 lIli. W Tracy. 2 (KU). MILLS COUNTY: 1/2 mi. 5, 3 mi. W Henderson, 3 (KU); 
sec. 13. Glenwood Twp.. I (KU): I mi. 5 Malvern. 2 (KU). MONONA COUNTY: 2 mi. NW 
Mapleton. I (BY): sec. 4. Kennebeck Twp.. 2 (lSU); sec. 33, Kennebeck TlI'p., I (lSU); sec. 
7. Frtlllklin Tllp .. 2 (lSU); 6 mi. W Onawa. 2 (BY); 1/2 mi. S, 2 mi. W Moorhead. 2 (KU): 
I lIli. S. 3 1/2 lIli. W Moorhead. 3 (KU). MONROE COUNTY: 6 1/2 mi. W Lovilia. I (KU); 
5 1/2 mi. N, 3 1/2 mi. E Albia, I (KU). MONTGOMERY COUNTY: I 1/2 mi. S, 2 mi. E Wales. 
I (KU); 4 mi. 5, 3/4 mi. W Hawthorne. 5 (KU). MUSCATINE COUNTY: Fairport, I (USNM); 
Conesville. 2 (USNM). OSCEOLA COUNTY: Ocheyedon. 2 (SUI); Melvin, 2 (SUI). PAGE 
COUNTY: Shenandoah. 3 (ISU); 7/10 lIli. S Coin, 4 (KU); I mi. 5, 3 mi. E Northboro, 3 
(KU). PALO ALTO COUNTY: Redman. 2 (SUI); no specific locality, 4 (UMMZ). PLYMOUTH 
COUNTY: 2 mi. N Le Mars. I (KU). POLK COUNTY: Des Moines, I (lHM). POWESHIEK COUNTY: 
I mi. S. 2 mi. W Grinnell, I (KU); 2 1/2 mi. 5, I mi. E Searsboro. I (KU). SAC COUNTY: 
Wall Lake. 5 (SUI). SCOTT COUNTY: Maysville. 2 (KU). SIOUX COUNTY: 1/4 mi. S, I mi. E 
Orange City. I (KU); Ireton. I (UMMZ). STORY COUNTY: Ames and 5 mi. radius thereof. 8 
(3 ISU, 5 KU); 110 specific locality, 1 (lSU). TAMA COUNTY: I mi. N, I 1/2 mi. W Lincoln, 
4 (KU). TAYLOR COUNTY: no specific locality. 3 (KU). UNION COUNTY: I 3/4 mi. N, 1/2 
mi. E Thayer. 2 (KU). WAPELLO COUNTY: Ottumwa, 4 (SUI); 2 1/2 mi. E OrtulIll\'a, 1 (KU). 
WAYNE COUNTY: I 1/2 mi. 5 Confidence. I (KU). WEBSTER COUNTY: 2 1/2 mi. S, 3 1/2 mi. 
E Dayton. 2 (KU). WINNEBAGO COUNTY: 1/2 mi. N. 3 1/2 mi. W Thompson. 5 (KU); I mi. 
N, 3 lIli. W Forest City. 12 (UMMZ). WINNESHIEK COUNTY: Decorah. II (2 FMNH, 9 
UMMZ); Ridgeway. 3 (UMMZ); Conover, 2 (UMMZ). 

Additional records.-DAVIS COUNTY: Eldon Fox Range. I mi. N, 4 mi. E Floris (Scott 
and Klimstra. 1955:36). DECATUR COUNTY: sec. 13. Woodland Twp. (Hendrickson, 1954: 
25). HA~IIL TON COUNTY: no specific locality (Scott, 1938:537). IOWA COUNTY: Homestead 
(Stoner. 1918:76). MARSHALL COUNTY: no specific locality (Gabrielson, 1921:148). MUSCATINE 
COUNTY: Fairport (0. T. Kalin, University of Minnesota, personal communication). YAN 

https://SE1/4ofNW1/4ofsec.II
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FIG. 34.-Distribution of two species of cricetines in Iowa: I. Ollyc!wmys lellC01:lIster 
lellcogllster: 2. Sigmodoll hispidlls texillnllS. For explanation of symbols see Fig. 3. 

BUREN COUNTY: vicinity Stockport (Crabb. 1948:206). WRIGHT COUNTY: Wall Lake (Scott. 
1947:446). 

Onychomys leucogaster leucogaster (Wied-Neuwied) 
Grasshopper Mouse 

1841. HYPlldlielis lellcogllster Wied-Neuwied. Reise in das innere Nord-America ...• 2:99 
(type locality. Mandan Indian village, near Fort Clark. Oliver Co.. North Dakota). 

1858. Ollychomys lellcogllster, Baird, Mammals, in Reports of explorations and surveys ... 
from the Mississippi River to the Pacific Ocean ... , 8(1 ):459. 14 July. 

Distrihlltioll ill IOIl·lI.-Extreme northwestern part of the state (see Fig. 34). 

The first record of the grasshopper mouse from Iowa was a specimen from 
Dickinson County reported by Dice (1924:66) as taken "just north of the Iowa 
Lakeside Laboratory ... in a large pasture field largely covered by short grass 
and two species of ragweed." Subsequently, specimens have been taken both in 
prairie areas (Miller, 1954: 122) and in blue-grass cover adjacent to roadways in 
the extreme northwestern counties. 

Dice (loc. cit.) referred his specimen (UMMZ 55595) to 0. L. breviauritus, "the 
description of which subspecies it seems most closely to approximate." Hollister 
earlier (1914:432) had used the color of ear tufts as a diagnostic feature in dis­
tinguishing breviauritus from the geographically adjacent northern race, leuco­
gaster, the tuft being cinnamon-brown in the former and whitish in the latter. 
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Tufts on the ears are clearly evident only in winter-taken specimens; unfortunate­
ly all individuals from Iowa that I have examined were trapped in late summer. 
However, the pelage of both adults and subadults from Iowa is clearly darker 
than that of comparable summer-taken specimens of 0. l. breviauritus from Kan­
sas. Additionally, external and cranial measurements of individuals from Iowa 
(average of 13 adults, six males and seven females), which follow, approximate 
those of leucogaster (Hollister, 1914:452): total length, 150.5 (140-171) ±9.68; 
length of tail, 43.5 (36-55) ±4.43; length of hind foot, 22.0 (20-23) ±0.83; 
condylobasal length, 26.5 (25.4-27.9) ±0.82; zygomatic breadth, 15.6 (14.7­
16.8) ±0.81; interorbital constriction, 4.7 (4.5-4.8) ±O.IO; depth of skull, 10.3 
(9.9-10.6) ±0.22; length of maxillary toothrow, 4.9 (4.5-5.3) ±0.22. 

The grasshopper mouse is not known to occur in extreme eastern Nebraska and 
Jones (1964:212) suggested that riparian vegetation along the Missouri River 
has acted as a barrier to dispersal of this species. Findley (1956:33) assigned 
specimens from Clay County, South Dakota, to the subspecies leucogaster, 
primarily because of the dark coloration of the pelage. On zoogeographic 
grounds, the population in northwestern Iowa would seem to be derived from the 
northern subspecies and I feel justified, therefore, in applying the subspecific 
name leucogaster to Iowan mice as suggested by Jones (1964:212). 

Specimens examined (15).-DICKINSON COUNTY: West Okoboji Lake. I (UMMZ). LYON 
COUNTY: 'Granite. 10 (lSU); sec. 26. Lyon Twp., 2 (lSU). PLYMOUTH COUNTY: S 1/2 of SE 
1/4 of sec. 2, Preston Twp.• I (lSU). SIOUX COUNTY: I 1/2 mi. S Alton. I (lSU). 

Additional record.-KosSUTH COUNTY: Stinson Prairie. Algona (N. A. Wilson. University 
of Northern Iowa, personal communication). 

Sigmodon hispidus texianus (Audubon and Bachman) 
Cotton Rat 

1853. Arvicola texiana Audubon and Bachman. The viviparous quadrupeds of North Ameri­
ca. 3:229 (type locality. Brazos River. Texas). 

1891. Sigmodoll hispid/ls texian/ls. J. A. Allen. Bull. Amer. Mus. Nat. His!.. 3:287. 30 June. 

Distriblllion in IOll'a.-Known only from owl pellets obtained at Waubonsie State Park. 
Fremont County (see Fig. 34). 

The northward dispersal in recent years of the hispid cotton rat into southern 
Nebraska and north of the Missouri River in Missouri was summarized by Geno­
ways and Schlitter (1967). In 1964, W. N. Berg found owl pellets containing 
crania and lower jaws of three Sigmodon in Waubonsie State Park, Fremont 
County, Iowa, located in hills bordering the Missouri River approximately five 
miles north of the Missouri state-line. 

Genoways and Schlitter (op. cit.) suggested that the Missouri River has acted as 
a barrier to northward and eastward dispersal of the cotton rat but that indi­
viduals probably have crossed occasionally during periods of flooding. I know of 
no records of Sigmodon from extreme northwestern Missouri, although it seems 
likely that the species has invaded southwestern Iowa from that area. It is pos­
sible, however, that cotton rats crossed the Missouri River into Iowa from south­
eastern Nebraska, because Jones (1964:214) reported Sigmodon from a locality 
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FIG. 35.-Distribution of two species of microtines in Iowa: I, Clethrionomys gapperi 
loringi; 2. Microtus pinetortllll nellloralis. For explanation of symbols see Fig. 3. 

3 1/2 mi. S and I mi. W Dawson, Richardson County, Nebraska (approximately 
40 miles southwest of Waubonsie State Park). 

Specimens examined (3).-FREMONT COUNTY: Waubonsie State Park, 6 mi. N. 2 mi. W 
Hamburg. 3 (KU). 

Clethrionomys gapperi loringi (V. Bailey) 
Southern Red-backed Vole 

1897. Evotomys gapperi loringi V. Bailey, Proc. BioI. Soc. Washington, II: 125, 13 May 
(type locality, Portland, Traill Co., North Dakota). 

1929. Clethrionolllys gapperi lorillgi, B. Bailey. J. Mamm., 10: 162.9 May. 

DistributiOIl in lo\Va.-Known only from restricted area in north-central part of the state 
(see Fig. 35). 

The southern red-backed vole evidently occurs only in a few scattered forest 
stands along Cary moraines in Winnebago, Worth, and Hancock counties (Blagen, 
1967: 166). The first two specimens of this species taken in Iowa were obtained by 
I. J. Cantrall in 1937 and 1940; the localities given on the specimen labels were 
4 mi. E Forest City, Winnebago County, and 5 mi. E Forest City, Hancock 
County, respectively. Blagen (1967: 163) concluded "that the two specimens 
taken by Dr. Cantrall were associated with the vegetation and topography within 
the park [Pilot Knob State Park], as he described it, and properly referred only to 
Hancock County." Subsequently, Miller (1954: 122) collected 21 Clethrionomys 
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in Pilot Knob State Park. Fifteen of these specimens are housed at Brigham 
Young University (Blagen, 1967:8), but the location of the remaining six is un­
known. 

Remains of C. gapperi have been found in Indian shelter caves near Edgewood, 
Delaware County, and Rochester, Cedar County, in eastern Iowa that may be 
approximately 2000 BP (H. L. Semken, Jr., personal communication). However, 
Blagen (1967: 167-169) postulated that the present distributional pattern of iso­
lated populations of Clethrionomys in south-central Minnesota and north-central 
Iowa was established when contiguous postglacial populations were separated 
by prairie expansions during "xeric periods, from 8,000-3,000 BP." 

I was unable to detect any difference in color between specimens of C. gapperi 
from Pilot Knob State Park and those in a series from Elk River, Sherburne 
County, Minnesota; cranial measurements, likewise, did not differ significantly. 
Moreover, fossils of this species in Arkansas are dated as 2000 to 3000 BP 

(Semken, 1969). It seems likely that at least local populations of C. gapperi were 
present in favorable habitats in much of eastern Iowa considerably later than the 
time suggested by Blagen, although Ehrlich and Raven (1969: I 228) pointed out 
that "populations that have been completely isolated for long periods often 
show little differentiation." Suitable habitat for Clethrionomys in north-central 
Iowa almost certainly was reduced by post-settlement agricultural activities and 
such activities probably contributed to isolation of populations in southern Min­
nesota and northern Iowa (see Blagen, 1967, for details of Clethrionomys habitat 
in north-central Iowa). 

Specimens examined (16).-HANCOCK COUNTY: 4 mi. E [ESE] Forest City, 1 
(UMMZ); 5 mi. E [ESE] Forest City, 1 (UMMZ); Pilot Knob State Park, 14 (12 BYU, 2 
ISU). 

Additional records (Blagen, 1967: 166).-WORTH COUNTY: NW 1/4 of sec. 12, T. 99 N, R. 
21 W; NE 1/4 of sec. 29, T. 98 N, R. 22 W; SW 1/4 of sec. 26, T. 98 N. R. 22 W. WINNE­
BAGO COUNTY: SW //4 of sec. 22, T. 98 N, R. 23 W; SW //4 of sec. 33, T. 98 N, R. 23 W; 
SW 1/4 of sec. 34, T. 98 N. R. 23 W. HANCOCK COUNTY: NW //4 of sec. 4, T. 97 N. R. 23 
W; NW 1/4 of sec. 3, T. 97 N. R. 23 W. 

Synaptomys cooperi gossii (Coues) 
Southern Bog Lemming 

1877. Arvicola (Synaptomys) gossii Coues, in Coues and Allen, Bull. U.S. Geo!. Surv. 
Territories, 11:235, August-published as synonym of SynaplOmys cooperi, but 
name stated to apply to Kansan specimens, description and measurements of which 
are on p. 236 (type locality, Neosho Falls, Woodson Co., Kansas). 

1897. SynllplOmys cooperi gossi, Rhoads, in Rhoads and Young, Proc. Acad. Nat. Sci. 
Philadelphia, 49:307, June. 

Distribution in /clII'lI.-Probably statewide (see Fig. 36). 

The bog lemming is generally distributed throughout southern Iowa, although 
I have found it nowhere common and generally restricted to moist bluegrass 
habitat, especially along fence rows (see also Miller, 1954: I 22). Polder (1953: 
723), however, took specimens "on a dry sandstone hilltop under a clump of 
white pines" in northeastern Iowa. In the north-central part of the state, the 
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FIG. 36.-Distribution of Synaptomys cooperi gossii in Iowa. For explanation of symbols 
see Fig. 3. 

species probably occurs locally in suitable habitats, but I know of no records 
from that region, where poorly drained tall-grass prairie once occurred. Un­
doubtedly, drainage and cultivation of the land by early settlers greatly restricted 
the distribution of S. cooperi. In the northwestern part of the state the species is 
known only from burrowing owl pellets taken in Clay County (Scott, 1940:590). 
Both Scott (1937:77) and Wetzel (1955:16) mistakenly reported Synaptomys 
from Spirit Lake-evidently misinterpreting the comments of Stephens (1922: 
56), who stated that "very few specimens have been taken in Iowa, and none in 
Dickinson County" (see also Fichter and Hansen, 1947). 

This species reaches the western limits of its geographic range in Nebraska 
(Jones, 1964:220) and Kansas (Hall, 1955: 144). I know of no published records 
of the occurrence of the southern bog lemming in South Dakota or southwestern 
Minnesota. 

Specimens examined (35).-ApPANOOSE COUNTY: 4 1/2 mi. N, 1/2 mi. E Unionville, 
(KU); II mi. W Centerville, 2 (KU). BOONE COUNTY: Moingona, I (ISU); sec. 19, Marcy 
Tll/p., 1 (ISU); sec. 25 Garden Twp., 2 (ISU). BUTLER COUNTY: Shell rock, I (ISU). DAVIS 
COUNTY: 3 3/4 mi. W Ashgrove, I (KU). FREMONT COUNTY: 6 mi. N, 4 1/2 mi. E Ham­
burg, 3 (KU); 4 mi. E Hamburg, I (KU); 13 mi. E Hamburg, 3 (KU). GREENE COUNTY: sec. 
6, Franklin Twp., I (ISU). HARRISON COUNTY: Logan, I (SUI). HENRY COUNTY: Hillsboro, I 
(USNM). KEOKUK COUNTY: 1/2 mi. S, 2 1/2 mi. W Delta, I (KU). LucAs COUNTY: SE 1/4 
of NW 1/4 of sec. I I, T. 71 N, R. 21 W, I (ISU). MAHASKA COUNTY: 3 mi. S. 9 mi. W 
Oskaloosa, 2 (KU). MARION COUNTY: I mi. W Percy, I (ISU); Knoxville, I (USNM). MON-

I 
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ROE COUNTY: I 1/2 mi. N Melrose, 1 (KU). MONTGOMERY COUNTY: 4 mi. S, 3/4 mi. W 
Hawthorne, 1 (KU). PAGE COUNTY: 7/10 mi. S Coin, 1 (KU); / mi. S, 3 mi. E Northboro, 
(KU). POTTAWATTAMIE COUNTY: no specific locality, 1 (lSU). ScOTT COUNTY: Davenport, 
1 (DPM). STORY COUNTY: Ames, 1 (ISU). VAN BUREN COUNTY: Lacey-Keosauqua State Park, 
I (lSU). WAPELLO COUNTY: 4 1/4 mi. E Chillicothe, I (KU). 

Additional records.-ALLAMAKEE COUNTY: Lansing (Polder, 1953:723). BOONE COUNTY: 
Moingona Fox Area, about 5 mi. S Boone (Scott, 1947:443). CLAY COUNTY: sec. 22, Water­
ford Twp. (Scott, 1940:586). DAVIS COUNTY: Eldon Fox Range [1 mi. N, 5 mi. E Floris] 
(Scott and Klimstra, 1955:37). LINN COUNTY: Marion (Howell, 1927:19). MUSCATINE 
COUNTY: Wild Cat Den State Park (Miller, 1954:122); Fairport (Scott, 1937:76). 

Microtus ochrogaster ochrogaster (Wagner) 
Prairie Vole 

1842. HYPlldaells ochrogaster Wagner, in Schreber, Die Siiugthiere ... , Supplement, 3:592 
(type locality, America; probably New Harmony, Posey Co., Indiana, according to 
Bole and Moulthrop, Sci. Publ. Cleveland Mus. Nat. Hist., 5:157, II September 
1942). 

1898. Microtlls (Pedomys) ochrogaster, J. A. Allen, Bull. Amer. Mus. Nat. Hist., 10:459, 
10 November. 

Distribution in /owa.-Statewide; abundant in southern Iowa, locally distributed in cen­
tral and northern parts of the state (see Fig. 37). 

Microlus ochrogasler is abundant in southern Iowa where it is found in a varie­
ty of habitats. In the central part of the state, its geographic range overlaps that 
of Microlus pennsylvanicus and the prairie vole evidently is locally restricted 
in this area. I know of no records of the species from extreme north-central Iowa, 
although some local populations undoubtedly occur there. A single individual was 
reported from Wright County in red fox fecal material by Scott (1947:448). In 
Webster County, I have taken M. ochrogasler and M. pennsylvanicus in the 
same trap line, but the only records of ochrogasler from Marshall County are 
from long-eared owl pellets (Gabrielson, 1921: 148). In Black Hawk County, 
Sloan (1964:523) obtained but a single prairie vole which, according to the speci­
men label, was taken in a "marshy area." During the same study, Sloan collected 
33 meadow voles. Hoslett (1965:376) trapped 130 microtines (but no 
ochrogasler) in moist lowlands and upland prairie in northeastern Iowa. It is of 
interest to note that the only individual of this species that I have trapped in a 
nongrassy habitat was a young female (KU 116208) that was taken on a hillside 
covered with oak-hickory forest in Allamakee County. 

In Minnesota (Gunderson and Beer, 1953: 115) and Wisconsin (Jackson, 1961: 
237), this species is evidently less abundant locally at present than it was in the 
1880's and 1890's. This apparent change evidently is correlated with the turning 
of the tall-grass prairie for agricultural purposes. It seems likely that the prairie 
vole also was relatively more abundant in north-central Iowa in the late 1800's 
than now. It is noteworthy that at Knoxville, Marion County, for example, where 
the most abundant microtine at present is M. pennsylvanicus, representatives of 
the U.S. Biological Survey trapped 99 specimens of Microlus in the period 1894 
to 1896, of which 95 were ochrogasler but only four were pennsylvanicus. In 
Floyd County, Brown (1917:26) noted that this species was "formerly quite 
common, but [is] now rarely seen." 
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FIG. 37.-Distribution of Microtlls ochrogllster ochrogllster in Iowa. For explanalion of 
symbols see Fig. 3. 

All specimens of M. ochrogaster that I have examined from Iowa are large. 
The zone of intergradation between M. o. ochrogaster and the smaller M. o. 
minor, geographically adjacent to the north, evidently occurs in southern 
Minnesota. 

Specimells eXlImilled (284).-ADAMS COUNTY: Corning. 2 (SUI). ALLAMAKEE COUNTY: 
Bear Creek. 1/2 mi. S. I 1/4 mi. E Quandah. I (KU); Waukon. I (SUI). ApPANOOSE COUNTY: 
4 1/2 mi. N. 1/2 mi. E Ulliolll·ille. I (KU); 5 1/2 lIIi. N. I mi. W PIli II O. I IKU); Sharon 
Bluff State Park. 3 (ISU). BLACK HAWK COUNTY: sec. 28. T. 90 N. R. 14 W. I (UNI). BOONE 
COUNTY: sec. 18. Worth Twp.. 2 (ISU): sec. 19. Worth Tllp .. I (ISU). BUENA YISTA COUNTY: 
3 mi. E Storm Lake. I (BY); Storm Lake. I (BY); 1/2 mi. S. 3 mi. W SlIIrm Lake. I (BY): 
110 specific loclliity. I (BY). CARROLL COUNTY: sec. 32. Grant Twp.. I (ISU). CHEROKEE 
COUNTY: no specific locality. I (SM). CLARKE COUNTY: Osceola. 4 (USNM). CLAY COUNTY: 
Dewey's Pasture. 5 mi. N. I mi. W Ruthven. I (ISU). CLINTON COUNTY: 1/2 mi. S Clinton. 
I (KU): Sharon Twp.. I (ISU). CRAWFORD COUNTY: sec. 13. Denison Twp.. I (ISU). DALLAS 
COUNTY: 2 1/2 mi. N. I mi. E Waukee. I (KU). DAVIS COUNTY: 3 3/4 mi. W Ashgrove. I 
(KU). DECATUR COUNTY: Leon. 2 (ISU); Woodland. 3 (ISU). DES MOINES COUNTY: I mi. 
N.2 mi. W West Burlington. I (KU). FREMONT COUNTY: 3 1/2 mi. S Sidney. 3 (KU): 4 mi. 
S.9 mi. W Sidney. 4 (KU); Hamburg and 6 mi. radius thereof. 18 (KU); 13 mi. E Hamburg. 
4 (KU). GREENE COUNTY: Jackson Twp.. I (ISU). GUTHRIE COUNTY: Springbrook State Park. 
2 (I ISU. I KU). HARRISON COUNTY: Logan. I (SUI). JASPER COUNTY: 1/2 mi. S Newton. 
I (UMMZ); 2 mi. S. 4 mi. W Prairie City. I (ISU). JEFFERSON COUNTY: Fairfield. I (USNM). 
JOHNSON COUNTY: Iowa City. 20 (AMNH). JONES COUNTY: I mi. SE Anamosa. I (ISU). 
KEOKUK COUNTY: SE 1/4 of sec. I, T. 75 N. R. 12 W. I (ISU); 6 1/2 mi. S, I mi. W Sigour­
lIey. 3 (KU). LEE COUNTY: sec. 25. Washington Twp.• I (ISU); 5 mi. E Farmington. I (KU); 
sec. 10. Montrose Twp.• 2 (ISU); sec. 28. MOlltrose Tllp.• 3 (ISU); 4 1/2 mi. N Keokuk. 
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I (KU). LINN COUNTY: SE 1/4 of SE 1/4 of sec. 30, T. 83 N, R. 6 W, I (lSU); no specific 
locality, I (USNM). LOUISA COUNTY: NE 1/4 of sec. 35, T. 74 N, R. 3 W, I (lSU). LUCAS 
COUNTY: 2 1/2 mi. N, 2 1/2 mi. E Russell, I (KU). LYON COUNTY: Lyon Twp., 3 (lSU). 
MAHASKA COUNTY: Des Moines River, 10 3/4 mi. W Oskaloosa, I (KU); 2 1/2 mi. S, 4 mi. 
W Oskaloosa, 2 (KU); 3 mi. S, 4 mi. W Oskaloosa, 2 (KU); 3 mi. S, 4 mi. W Beacon, 2 
(KU). MARION COUNTY: Knoxville, 98 (3 FMNH, 95 USNM). MILLS COUNTY: I mi. S 
Malvern, 2 (KU). MONONA COUNTY: 1/2 mi. S, 2 mi. W Moorhead, 3 (KU); I mi. S, 3 1/2 
mi. W Moorhead, 4 (KU). MONROE COUNTY: 6 1/2 mi. W Lovilia, I (KU); I mi. N, 6 1/2 
mi. E Albia, I (KU); 6 mi. E Albia, I (KU); 3 mi. S, 5 mi. E Albia, I (KU). MONTGOMERY 
COUNTY: I mi. S Red Oak, I (lSU); 4 mi. S, 3/4 mi. W Hawthorne, I (KU). MUSCATINE 
COUNTY: Fairport, 6 (USNM). PAGE COUNTY: Shenandoah, 5 (lSU); Grant Twp., I (lSU); 
7/10 mi. S Coin, I (KU); I mi. S, 3 mi. E Northboro, 14 (KU). POLK COUNTY: 1/2 mi. W 
Des Moines, I (KU); Riverview Park, T. 79 N, R. 24 W, I (lSU). SAC COUNTY: 4 mi. S, 
1/2 mi. W Storm Lake Airport, I (BV); Wall Lake, I (SUI). STORY COUNTY: Ames, 9 
(lSU); Kelly, I (ISU). TAYLOR COUNTY: no specific locality, I (KU). WAPELLO COUNTY: 4 1/4 
mi. E Chillicothe, 2 (KU); Ottumwa, I (SUI); 1/2 mi. SW Agency, I (lSU); T. 7l N, I (lSU). 
WASHINGTON COUNTY: I mi. N, 3 mi. W Washington, I (lSU). WAYNE COUNTY: I 1/2 mi. S 
Confidence, 4 (KU). WEBSTER COUNTY: 2 1/2 mi. S, 3 1/2 mi. E Dayton, 2 (KU). 

Additional records (Stoner, 1918:91, unless otherwise indicated).-ALLAMAKEE COUNTY: 
Lansing (record on file, U.S. Biological Survey). CASS COUNTY: Atlantic. DAVIS COUNTY: 
Eldon Fox Range [I mi. N, 5 mi. E Floris) (Scott and Klimstra, 1955:37). FLOYD COUNTY: 
no specific locality (Brown, 1917:26). IOWA COUNTY: Homestead. JOHNSON COUNTY: Iowa 
City (Bailey, 1918:101). JONES COUNTY: Monticello. MARSHALL COUNTY: no specific locality 
(Gabrielson, 1921: 148). OSCEOLA COUNTY: Melvin. VAN BUREN COUNTY: near Stockport 
(Crabb, 1948:206). WRIGHT COUNTY: Wall Lake (Scott, 1947:448). 

Microtus pennsylvanicus pennsylvanicus (Ord) 
Meadow Vole 

1815. Mils Pennsylvanica Ord, in Guthrie, A new geographical, historical and commercial 
grammar ... , ed. 2, 2:292 (type locality, meadows below Philadelphia, Philadelphia 
Co., Pennsylvania). 

1895. M [icrotlls). pennsylvanicus, Rhoads, Amer. Nat., 29:940, October. 

Distribution in IOlVa.-Abundant throughout much of the state; probably only of local 
occurrence in southern counties (see Fig. 38). 

Throughout most of northern and central Iowa, the meadow vole is common 
in most types of grassy or other open habitats. As far south as Marion and 
Mahaska counties, this species is considerably more abundant and widespread 
than is M. ochrogaster. In the southern two tiers of counties in Iowa, however, 
the prairie vole is the commoner of the two species. 

Prior to the 1900's, the meadow vole may have been less abundant than the 
prairie vole in much of central Iowa (see account of Microtus ochrogaster). 
It seems likely that in much of the state M. pennsylvanicus is the more success­
ful of the two species in highly agricultured areas. 

The geographic range of Microtus pennsylvanicus probably extends into 
northern Missouri, although previous records of the species from that state were 
considered doubtful by Schwartz and Schwartz (1959:336). The meadow vole 
is common in northern Nebraska (Jones, 1964:227) and has been reported along 
the Blue River drainage in southern Nebraska (Choate and Genoways, 1967: 
240) and northern Kansas (Fleharty and Andersen, 1964). In Illinois, Microtus 
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FIG. 38.-Distribution of Microtus pennsylvanicus pennsylvanicus in Iowa. For explana­
tion of symbols see Fig. 3. 

pennsylvanicus occurs "as far south as an imaginary line drawn between Kanka­
kee and Havana" (Hoffmeister and Mohr, 1957: 175), and Mumford (1969:75) 
noted its scarcity in southern Indiana.. 

Specimens examined (320).-AoAMS COUNTY: 4 mi. N, 3/4 mi. W Nodaway, 2 (KU). 
ALLAMAKEE COUNTY: 1/2 mi. W New Albin, I (WSU); 2 mi. S, New Albin, 1 (WSU); 
Waukon, 4 (SUI); sec. 31, T. 97 N, R. 3 W, 3 (ISU). BLACK HAWK COUNTY: Cedar Falls 
and 6 mi. radius thereof, II (1 AMNH, 1 ISU, 9 UN I). BOONE COUNTY: 3 1/2 mi. S Boone, 
I (KU), 4 mi. S Boone, I (ISU). BUENA YISTA COUNTY: 1/4 mi. N, 2 mi. WAlta, 2 (KU); 
Storm Lake and 5 mi. radius thereof, 7 (BY). BUTLER COUNTY: 1/2 mi. S, 3 mi. E Greene, 
9 (KU); Big Marsh [5 mi. N Parkersburg], 1 (UN!). CARROLL COUNTY: sec. 32, Grant Twp., 
5 (ISU). CHICKASAW COUNTY: 1 mi. S, 1 mi. W North Washington, 6 (KU). CLAY COUNTY: 
Dewey's Pasture [5 mi. N, I mi. W Ruthven], 10 (ISU); sec. 1, Lone Tree Twp., I (ISU); 
Webb, 3 (AMNH). CLINTON COUNTY: 1/2 mi. S Clinton, I (KU). DICKINSON COUNTY: Caylor 
Prairie, I (DPM); Okoboji and 5 mi. radius thereof; 10 (2 DPM, 4 ISU, 4 TTU); 3/4 mi. 
NW Bendix [not precisely located], I (DPM). DUBUQUE COUNTY: Luxemburg, 3 (FMNH); 
Dyersville, 3 (ISU); Dubuque, 1 (ISU). EMMET COUNTY: Four-mile Lake, 3 mi. W Estherville, 
2 (ISU); Fort Defiance State Park, 1 (ISU); 2 1/2 mi. S, 1/4 mi. E Wallingford, 2 (KU). 
FLOYD COUNTY: Charles City, I (SUI). GREENE COUNTY: 4 mi. W Jefferson, 9 (KU); 3 1/2 
mi. W Jefferson, I (KU). GRUNDY COUNTY: 4 mi. S, I 1/2 mi. W Wellsburg. 2 (KU); 
5 mi. S,3 1/2 mi. W Wellsburg, 2 (KU); 5 mi. S, 1/2 mi. E Wellsburg, 8 (KU); 5 1/4 mi. 
Grtllldy Center, 3 (KU). GUTHRIE COUNTY: 1/2 mi. E Springbrook State Park, 1 (KU). 
HAMILTON COUNTY: Goose Lake [Jewell], I (ISU); LillIe Wall Lake [2 mi. S Jewell], I (ISU). 
HANCOCK COUNTY: 5 mi. ESE Forest City, 3 (2 ISU, I UMMZ). HARDIN COUNTY: 1/2 mi. 
W Eldora, 2 (KU); 1 1/2 mi. N. 1 mi. E New Providence, I (KU); 1 mi. S New Providence, 
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1 (ISU). HOWARD COUNTY: Hayden Prairie, 4 (lSU). IDA COUNTY: sec. 7, T. 86 N, R. 41 W, 
2 (ISU). JASPER COUNTY: 3 mi. W Prairie City, I (ISU). JOHNSON COUNTY: no specific locality, 
2 (SUI). JONES COUNTY: Muskrat Slough [3 mi. WOlin], 2 (lSU). KEOKUK COUNTY: 1/2 mi. 
S. 2 1/2 mi. W Delta. I (KU). LINN COUNTY: Cedar Rapids and 7 mi. radius thereof, 16 
(12 Cc. 4 ISU); 110 specific locality, 2 (CC). LYON COUNTY: Gitchie Manitou State Park, 
I 1/2 mi. N. I mi. W Granite. 2 (KU); Granite, 2 (lSU); sec. 29, Riverside Twp., 2 (lSU); 
sec. 33. RiI'erside TII·p .. 4 (ISU); sec. 33. Elgil/ TlI'p., I (lSU); sec. 35, Elgin Twp., 5 (lSU); 
sec. 26. Lyon Twp.• I (ISU); sec. 20, Dale Twp., 2 (lSU). MADISON COUNTY: 10 mi. NW 
Winterset. I (ISU). MAHASKA COUNTY: New Sharon and 5 mi. radius thereof, 7 (KU); NE 
1/4 of sec. 33. T. 77 N, R. 17 W. 1 (lSU); Oskaloosa and 6 mi. radius thereof, 11 (KU). 
MARION COUNTY: I mi. W Percy. I (lSU); 5 JI2 mi. N KI/oxville, 4 (KU); 4 mi. S. 4 mi. 
W Pel/a. I (KU); Knoxville. 6 (2 FMNH. 4 USNM); 1/2 mi. W Tracy, 2 (KU). MARSHALL 
COlTNTY: 3 mi. W Green Mountain, 2 (KU). MONROE COUNTY: 5 1/2 mi. N, 3 1/2 mi. E 
Albia. I (KU). O'BRIEN COUNTY: Sutherland. 1 (WSU); I/O specific locality, I (WSU). OSCEOLA 
COl;NTY: Melvin. 1 (SUI). PALO ALTO COUNTY: Ruthven, 1 (lSU). PLYMOUTH COUNTY: 2 mi. 
N Le Mars. 2 (KU). POLK COUNTY: 1 1/2 mi. NE Ankeny, 1 (lSU). POWESHIEK COUNTY: 
Deep River. I (ISU); 2 1/2 mi. S, 1 mi. E Searsboro. 2 (KU). SCOTT COUNTY: Maysville, 2 
(1 ISU. I KU); Davenport. 4 (DPM). SIOUX COUNTY: sec. 3 \, T. 97 N, R. 44 W, 1 (ISU); 
1/4 mi. NW Hospers, I (ISU); Ireton. I (UMMZ). STORY COUNTY: Ames and 6 mi. radius 
thereof. 13 (9 ISU. 4 KU). TAMA COUNTY: I mi. N, 1 1/2 mi. W Lincoln, 2 (KU). TAYLOR 
COUNTY: no specific locality. 1 (KU). UNION COUNTY: Thayer, 1 (SUI). WAPELLO COUNTY: 
2 1/2 mi. E Ottumwa. 3 (KU); JI2 lIli. SW Agel/cy, 1 (lSU). WEBSTER COUNTY: Otho, I 
(ISU); 2 1/2 mi. S. 3 1/2 mi. E Dayton, 4 (KU); I/O specific locality, 1 (ISU). WINNEBAGO 
COUNTY: I mi. N. 3 mi. W Forest City. 8 (UMMZ). WINNESHIEK COUNTY: Hesper. 2 (KU); 
Decorah. 42 (6 FMNH. 36 UMMZ). WOODBURY COUNTY: NE 1/4 of sec. 2, T. 87 N, R. 
45 W. I (ISU). WORTH COUNTY: sec. 20, T. 99 N, R. 22 W, 1 (lSU); 1/2 mi. N Fertile, 1 
(ISU). WRIGHT COUNTY: NW 1/4 of SE 1/4 of sec. 3. T. 92 N, R. 26 W, 1 (lSU). 

Additiol/al records (Stoner. 1918:81. unless otherwise indicated).-BLACK HAWK 
COUNTY: I/ear Fil/chford (Sloan. 1964:523). CASS COUNTY: Atlantic. CLAY COUNTY: no 
spec({ic locality (Ruthven and Wood. 1912:204). DAVIS COUNTY: Eldon Fox Range [I mi. 
N. 5 mi. E Floris] (Scott and Klimstra. 1955:37). GREENE COUNTY: Jefferson. JOHNSON 
COL:i"TY: Iowa City. MARSHALL COUNTY: I/O specific locality (Gabrielson, 1921: 148). MUSCA­
TINE COUNTY: Fairport (Scott. 1937:77). POCAHONTAS COUNTY: Kalsow Prairie. 4 1/2 mi. NW 
Manson (Brennan. 1969:28). SAC COUNTY: no specific locality (Spurrell, 1917:282). TAMA 
COUNTY: Tama (Joyce and Eddy. 1944:214). VAN BUREN COUNTY: Stockport (Crabb, 1948: 
206). WRIGHT COUi"TY: Wall Lake (Scott. 1947:448). 

Microtus pinetorum nemoralis V. Bailey 
Woodland Vole 

J898. Microtl/s pil/etol'lllll l/ell1oralis V. Bailey, Proc. BioI. Soc. Washington, 12:89, 30 
April (type locality. Stilwell. Adair Co.. Oklahoma). 

Distrihutiol/ ill JOII·a.-Locally distributed in suitable habitats in southern and eastern 
parts of state (see Fig. 35). 

The woodland vole is known only from widely separated localities in Iowa and 
probably is restricted locally to deciduous forests or other woodland habitats in 
the southern and eastern parts of the state. The range of this species may have 
extended some distance northwestward into the eastern part of the tall-grass 
prairie (along the oak-hickory forests bordering major tributaries of the Missis­
sippi River) at the time of settlement, although I know of no authentic records 
from north-central Iowa or adjacent Minnesota. Brown (1917:26) reported that 
in Floyd County, the "wood or red-backed mouse ... is quite common, though 
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not so common as in early times." This reference is probably to M. pinetorum 
because at the time of settlement, the forests in Floyd County were primarily 
along rivers and thus unlike the wooded habitat in extreme north-central Iowa, 
the only known locality of occurrence of the southern red-backed vole in the state 
(see account of Clethrionomys gappen). 

Microtus pinetorum reaches the western limit of its geographic distribution in 
eastern Nebraska, where it was taken in deciduous riparian forests (Jones, 1964: 
231). The species also is known from the extreme southeastern part of Minnesota 
(Gunderson and Beer, 1953: 115). 

Specimens examined (24).-ALLAMAKEE COUNTY: 4 mi. SW New Albin, 1 (UMMZ). 
BOONE COUNTY: sec. 19, Worth Twp., 2 (lSU). FREMONT COUNTY: 5 mi. S, 2 mi. W Sidney, 
5 (KU). HENRY COUNTY: Hillsboro, I (USNM). JOHNSON COUNTY: Iowa City, 1 (SUI). LINN 
COUNTY: Palisades [-Kepler) State Park, 1 OSU). POLK COUNTY: Des Moines, 1 (lHM). 
POTTAWATTAMIE COUNTY: Council Bluffs, 2 (USNM). UNION COUNTY: Thayer, 1 (SUI). VAN 
BUREN COUNTY: Lacey-Keosauqua State Park, 2 (lSU). WAPELLO COUNTY: Ottumwa. I (SUI). 
WINNESHIEK COUNTY: Decorah, 6 (UMMZ). 

Additional record.-FLOYD COUNTY: no specific locality (Brown, 1917:26). 

Ondatra zibethicus zibethicus (Linnaeus) 
Muskrat 

1766. [Castor) zibethicus Linnaeus, Systema naturae, ed. 12, 1:79 (type locality, eastern 
Canada). 

1795. [Ondatra) zibethiclls, Link, Beytriige zur Naturgeschichte, 1(2):76. 

Distribution in JOlVa.-Statewide in suitable habitats (see Fig. 39). 

The muskrat is common in streams and rivers, and around marshes and lakes 
throughout Iowa. Population fluctuations due to natural causes (Errington, 1954) 
or trapping pressure (Brown, 1917:25) have been reported, but Ondatra never 
has been in danger of extirpation from the state. 

Although the biology of the muskrat has been investigated thoroughly in 
north-central Iowa (see Errington, 1963), Jones (1964:237) pointed out the need 
for study of "geographic variation in Ondatra zibethicus on the Great Plains and 
adjacent regions." Hollister (1911: 30) considered central Iowa as the eastern 
limit of the range of 0. z. cinamominus, principally on the basis of a single adult 
male (USNM 191599) from Knoxville, Marion County, which is considerably 
paler than most individuals I have examined from Marion and Mahaska counties. 
Polder (1953:724) found that eight of 72 individuals from New Hartford, Butler 
County, were the "typical bright" color of cinamominus and that reddish in­
dividuals were found "as far east as Cedar Falls in Black Hawk County." On 
the other hand, most of the specimens examined by me from Lyon and Clay 
counties in northwestern Iowa are darker than many from Nebraska and more 
nearly resemble typical individuals of the subspecies zibethicus. Jones (1964: 
236) referred Nebraskan muskrats to 0. z. cinamominus, but noted variation in 
color in specimens from the eastern part of that state and, in addition, found that 
there was little, if any, difference in external and cranial size between the "sub­
species" recognized by Hollister. There are few adult muskrat skulls of known 
sex from Iowa in museum collections seen by me and thus no meaningful 
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FIG. 39.-Distribution of Ondatra zibethiclls zibethiclls in Iowa. For explanation of sym­
bols see Fig. 3. 

statement yet can be made regarding variation in size or possible trends in varia­
tion within the state. 

Because there is considerable color variation in muskrats in Iowa and a paucity 
of adequate skeletal material, it seems best for the present to consider all as be­
longing to the same subspecies--O. z. zibethicus. This is done primarily on the 
basis of the relatively dark coloration, on the average, of specimens from through­
out the state, as compared to the typically paler coloration of O. z. cinamominus. 
Thus the Missouri River is considered as a "boundary of convenience" between 
the two subspecies until further work clarifies the systematic relationships of 
Ondatra in the central United States. 

Specimens examined (l23).-ADAIR COUNTY: sec. 5, Richland Twp., I (KU). ALLAMA­
KEE COUNTY: New Albin and 3 mi. radius thereof, 3 (I UMMZ, 2 WSU); Hanover Twp., I 
(UMMZ); Lansing, I (ISU). BENTON COUNTY: Vinton, 2 (CC). BLACK HAWK COUNTY: Water­
loo, I (UMMZ). BOONE COUNTY: Madrid, I (ISU). BUENA VISTA COUNTY: Elk Twp., I (BV); 
Storm Lake and 5 mi. radius thereof, 7 (BV); no specific locality, I (BV). CHEROKEE COUNTY: 
no specific locality, I (SM). CLARKE COUNTY: 3 mi. N, I mi. W Le Roy, I (ISU). CLAY 
COUNTY: Round Lake, II (10 ISU, I USNM); Webb, 12 (AMNH); no specific locality, I 
(UMMZ). DES MOINES COUNTY: Burlington, I (USNM). DUBUQUE COUNTY: Green's Island 
[not precisely located], 4 (ISU). EMMET COUNTY: Estherville, 2 (ISU). GREENE COUNTY: 
Raccoon River, sec. 2, Jackson Twp., I (ISU). GRUNDY COUNTY: sec. 26, T. 89 N, R. 18 
W, I (ISU); 2 1/2 mi. W Grundy Center, I (KU). HAMILTON COUNTY: 4 1/2 mi. E Ells­
worth, 6 (KU); Little Wall Lake, 6 (4 ISU, 2 USNM); 1 1/3 mi. SW Little Wall Lake, I 
(USNM). HANCOCK COUNTY: Hayfield, 6 (FMNH); Britt, I (CC). HARDIN COUNTY: Pine 
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Lake State Park, 1 mi. E Eldora, 1 (KU). HARRISON COUNTY: 1/2 mi. S Persia, 1 (NWM). 
IOWA COUNTY: West Ashby [not precisely located], 1 (lSU); no specific locality, 2 (CC). 
JACKSON COUNTY: Sabula, 1 (SUI). JOHNSON COUNTY: SE 1/4 of SE 1/4 of sec. 21, T. 81 N, 
R. 8 W, 1 (lSU); no specific locality, 1 (SUI). JONES COUNTY: Muskrat Slough, 1 (lSU). 
KEOKUK COUNTY: Sigourney, 1 (KU); 2 1/2 mi. S, 2 1/2 mi. W Sigourney, 1 (KU). KOSSUTH 
COUNTY: Union Slough, 1 (lSU); Algona, 2 (lSU). LINN COUNTY: Cedar Rapids, 2 (CC). 
LYON COUNTY: Granite, 1 (lSU); sec. 28, Riverside Twp., 1 (lSU). MAHASKA COUNTY: 
Oskaloosa, 2 (KU). MARION COUNTY: Knoxville, 1 (USNM). MUSCATINE COUNTY: vicinity 
Stockton, 2 (DPM). PALO ALTO COUNTY: no specific locality, 1 (UMMZ). SAC COUNTY: Sac 
City, 1 (BV). SCOTT COUNTY: Davenport, 2 (DPM); no specific locality, 9 (DPM). STORY 
COUNTY: Story City, 2 (USNM); Ames, 3 (lSU). TAYLOR COUNTY: 8 mi. S, 3 mi. W Corn­
ing, 1 (NWM). WAPELLO COUNTY: Ottumwa, 1 (KU). WINNEBAGO COUNTY: Rice Lake, Lake 
Mills, 1 (lSU). WINNESHIEK COUNTY: Bluffton, 1 (lSU); Decorah, 1 (CC). WORTH COUNTY: 
Northwood, 1 (lSU). WRIGHT COUNTY: 4 mi. E Goldfield, 1 (BV). 

Additional records (Errington, 1963, unless otherwise indicated).-BLACK HAWK COUNTY: 
Cedar Falls (Polder, 1953:724). BUTLER COUNTY: New Hartford (Polder, 1953:724). CLAY 
COUNTY: Dewey's Pasture; Mud Lake. CLAYTON COUNTY: Bergman Island, Mississippi River, 
near McGregor (Stoner, 1918:101). DAVIS COUNTY: Eldon Fox Range [1 mi. N, 5 mi. E 
Floris] (Scott and Klimstra, 1955:41). DICKINSON COUNTY: Spirit Lake (Mosher, 1882:66). 
EMMET COUNTY: Four-mile Lake; Cheever Lake. FAYETTE COUNTY: no specific locality 
(Scott, 1938:537). FLOYD COUNTY: Cedar River, 1/2 mi. NW Charles City (Brown, 1917:25). 
GREENE COUNTY: Churdan (record on file, U.S. Biological Survey). HANCOCK COUNTY: 
Pilot Knob State Park (Blagen, 1967:208). JOHNSON COUNTY: Swan Lake, 11 mi. NW Iowa 
City (Stoner, 1918:99). MARSHALL COUNTY: Iowa River (Gabrielson, 1921: 148). PALO ALTO 
COUNTY: Rush Lake (Neal, 1968: 194). POCAHONTAS COUNTY: Kalsow Prairie, 4 1/2 mi. NW 
Manson (Brennan, 1969:28). POLK COUNTY: no specific locality (Scott, 1938:537). SAC 
COUNTY (Spurrell, 1917:282): Boyer River; Raccoon River. STORY COUNTY: Skunk River, 
Onion Creek. VAN BUREN COUNTY: near Stockport (Crabb, 1948:205). WRIGHT COUNTY: Wall 
Lake. 

Family ZAPoDIDAE-Jumping Mice 

Zapus hudsonius intermedius Krutzsch 
Meadow Jumping Mouse 

1954. Zapus hudsonius intermedius Krutzsch, Univ. Kansas Pub!., Mus. Nat. Hist., 7:447, 
21 April (type locality, Ridgeway, Winneshiek Co., Iowa). 

Distribution in lowa.--Common to abundant in northern counties; locally common in 
suitable habitats in south-central part of state (see Fig. 40). 

The meadow jumping mouse is locally common to abundant in prairie or blue­
grass cover in northern Iowa, although Miller (1955:558) collected Zapus in a 
wide variety of habitats in Dickinson County. In the south-central part of the 
state, this species evidently is restricted locally to lush bluegrass and other moist 
grassy habitats. 

Krutzsch (1954:447) named the subspecies Z. h. intermedius from a series of 
specimens collected at Ridgeway, Winneshiek County, and suggested that in­
dividuals from Lyon County in northwestern Iowa probably were intergrades 
with Z. h. paLLidus from adjacent areas of Nebraska (see also Jones, 1964:239). 
Cranial measurements of specimens from the type locality are slightly greater 
than those of specimens from the northwestern counties of Dickinson, Lyon, and 
Sioux, but I was unable to detect differences in coloration (see Table 6 for cranial 
measurements). 



106 SPECIAL PUBLICATIONS MUSEUM TEXAS TECH UNIVERSITY 

95 92 

95 92 

FIG. 40.-Distribution of ZliPIiS hlldsonills intermedius in Iowa. For explanation of sym­
bols see Fig. 3. 

Jones (1964:239) reported Z. h. pallidus from the Missouri River floodplain 
in extreme southeastern Nebraska. I know of no records of Zapus from either 
southwestern Iowa or northern Missouri (north of the Missouri River), although 
it is doubtful that the Missouri acts as a barrier to dispersal of the jumping 
mouse. 

Specimens examined (86).-ALLAMAKEE COUNTY: I mi. S New Albin. 2 (WSU); NE 1/4 
of NE 1/4 of sec. 18. T. 99 N, R. 6 W, I (ISU); Postville, I (ISU). BENTON COUNTY: Shells­
burg. I (CC). BUENA VISTA COUNTY: 1/4 mi. N, 2 mi. WAlta, 2 (KU). CALHOUN COUNTY: 
Manson. 2 (ISU). CERRO GORDO COUNTY: 2 mi. N, 3 mi. W, Mason City, I (ISU). CHEROKEE 
COUNTY: 2 mi. NE Cherokee, I (BV); Quimby. I (SM). CLAY COUNTY: Dewey's Pasture. 5 
mi. N, I mi. W Ruthven, 2 (ISU); Smith's Slough, 5 mi. N, I mi. W Ruthven, 5 (ISU). 
DELAWARE COUNTY: Backbone State Park. 2 (I CC, 1 ISU); Dundee, Richland Twp.. I 
(USNM). DICKINSON COUNTY: Spirit Lake, I (UMMZ); Camp Foster, East Okoboji Lake, 
3 (ISU); Iowa Lakeside Laboratory [West Okoboji Lake], 5 (DPM). DUBUQUE COUNTY: 
Dyersville. 1 (USNM). EMMET COUNTY: Fort Defiance State Park. 1 (ISU); Ryan Lake, 3 
mi. S, 4 mi. E Estherville. 3 (ISU): 2 1/2 mi. S, 1/4 mi. E Wallingford, I (KU). GRUNDY 
COUNTY: 5 mi. S, 1/2 mi. E Wellsburg. I (KU). HAMILTON COUNTY: Little Wall Lake, 6 
(ISU). HANCOCK COUNTY: Pilot Knob State Park, I (ISU); NE 1/4 of SW 1/4 of sec. 9. T. 
94 N, R. 23 W, I (ISU): Britt, 2 (I SUI, I USNM). HARDIN COUNTY: Pine Lake State Park. 
I (UN I). LYON COUNTY: sec. 17, Riverside Twp., I (ISU); sec. 28, Riverside Twp.• I (ISU); 
sec. 26. Elgin Twp.• I (ISU); sec. 35, Elgin Twp., 2 (ISU); sec. 26. Lyon Twp., 2 (ISU). 
MARION COUNTY: 4 1/2 mi. N Knoxville, I (KU). PALO ALTO COUNTY: 5 mi. N Ruthven. 
I (ISU); Ruthven [label incorrectly records Clay County], 1 (ISU). PLYMOUTH COUNTY: 2 mi. 
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TABLE 6.-Cranial measurements of adult Zapus hudsonius intermedius from Iowa. Super­
script numbers indicate sample size when less than listed in left-hand column. 
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Winneshiek County 

Average 10 (5d, 59) 22.51; 20.0" 10.9 4.2 3.9 
Minimum 21.7 18.9 10.2 3.9 3.7 
Maximum 23.2 21.0 11.4 4.6 4.2 
SD± 0.56 0.75 0.38 0.14 0.17 

Dickinson County 

Average 5 (2d, 39) 21.6 19.5 10.9 4.1 3.6 
Minimum 21.0 19.0 10.7 4.0 3.6 
Maximum 22,3 20.2 11.2 4.3 3.7 
SD± 0.48 0.52 0.20 0.11 0.05 

Lyon and Sioux counties 

Average 6 (4d, 29) 21.84 18.74 10.84 4.3 3.6 
Minimum 20.9 17.0 10.3 4.1 3.4 
Maximum 22.9 20.4 11.4 4.5 3.8 
SD± 0.71 0.48 0.46 0.14 0.16 

N Le Mars. I (KU). SIOUX COUNTY: NE 1/4 of sec. 3. T. 95 N, R. 43 W, I (\SU); Ireton, 
2 (UMMZ). TAMA COUNTY: I mi. N, I 1/2 mi. W Lincoln, I (KU). UNION COUNTY: 3 mi. 
E Afton, I (\SU). WINNEBAGO COUNTY: NW 1/4 of SW 1/4 of sec. 22. T. 98 N, R. 23 W, I 
(\SU). WINNESHIEK COUNTY: I 3/4 mi. E Hesper, I (KU); Ridgeway, 11 (UMMZ); Decorah, 
3 (UMMZ): Conover. 3 (UMMZ). WOODBURY COUNTY: Sioux City. I (UMMZ). WORTH 
COUNTY: SE 1/4 of sec. 10. T. 99 N, R. 21 W, 1 (ISU). 

Additional records.---CAUIOUN COUNTY: near Pomeroy (Stoner. 1918:124). DICKINSON 
COUNTY: ""'est shore Lake Okoboji" (Stephens, 1922:56). FLOYD COUNTY: no specific locality 
(Brown. 1917:26). GUTHRIE COUNTY: Sheeder Prairie. 1/2 mi. N, 3 1/2 mi. W Guthrie 
Center (Bowles. field notes). HANCOCK COUNTY: Pilot Knob State Park (M iller, 1955:558). 
IDA COL:NTY: Arthur (Krutzsch, 1954:449). MAHASKA COUNTY: Oskaloosa (Stoner. 1918: 124). 
POCAHONTAS COUNTY: Kalsow Prairie. 4 1/2 mi. NW Manson (Brennan, 1969: 19); no specific 
locality (Weller and Blagen, 1970:293). SAC COUNTY: no specific locality (Spurrell, 1917:281). 
STORY COUNTY: 2 mi. N Ames (Hendrickson. 1930:399); Ames (Krutzsch, 1954:449). TAMA 
Conny: Tama (Eddy and Joyce. 1944:320). WRIGHT COUNTY: Wall Lake (Scott. 1947:473). 

Family ERETHlzoNTIDAE-Porcupines 

Erethizon dorsatum dorsatum (Linnaeus) 
Porcupine 

1758. I Hystrix] dorsall/ Linnaeus, Systema naturae. eo. 10. I :57 (type locality. eastern 
Canada). 

1822. Elrethi:onJ. dorsal/III!. F. Cuvier. Mem. Mus. His!. Nat.. Paris. 9:432. 

Distribution in lo"·a.-Probably occurred formerly in northeastern hardwood forests and 
irregularly in wooded areas elsewhere in the state; evidently disappeared from Iowa during 
the early period of settlement (not mapped). 
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The porcupine may have ranged into many wooded parts of Iowa, especially 
the area of hardwood forests in the northeast, prior to the coming of European 
man. Although early writers such as Galland (1921:500) and Newhall (1841:29) 
mentioned the presence of this species in Iowa, the only specific early record re­
ported in the literature, insofar as I know, was of an individual from Grant City, 
Sac County, taken in 1857 (Spurrell, 1917:280). Scott (1937:90) considered that 
more recent records from Allamakee, Clarke, and Lucas counties "must be ... 
accidental, probably escaped pets." It is also of interest to note that in about 
1965, nine adult procupines were killed in the autumn and winter in Hardin 
County. One of the animals was killed by a car in section seven of Clay Town­
ship and the others by hunters or farmers but there is no satisfactory explanation 
that would indicate their source and none was seen before or after that time (D. A. 
Wilson, Iowa Conservation Commission, personal communication). 

An undated Erethizon lower jaw found in Michel's Cave, Jackson County 
(Trosky and Polder, 1960:608), seems to verify the former presence of this 
species, at least along the Mississippi River, even though no museum specimens 
are available either from Iowa or northwestern Illinois (see Cory, 1912:255). 
Parmalee et al. (1969:24), however, reported fossil records from Jefferson 
County, Missouri, and suggested that the species disappeared from that area 
prior to the coming of white man. 

The subspecific name dorsaturn has been applied to porcupines east of the 
Missouri River (see map, Hall and Kelson, 1959:782) and is used here for 
the sake of convenience. Jones (1964: 242) referred porcupines from Nebraska to 
the subspecies E. d. bunkeri. Although not aware of any specific records from 
extreme eastern Nebraska, he assumed (p. 242) that it "may have been statewide 
in distribution." It is unlikely that the Missouri River would have been a barrier 
to dispersal of the porcupine and two subspecific names for Erethizon dorsaturn 
in this part of its geographic range doubtfully are justified. 

Specimens examined.-None. 
Additional records.-ALLAMAKEE COUNTY: French Creek (Van Hyning, 1913:311). CLARKE 

COUNTY: Murray (Scott, 1937:90). HARDIN COUNTY: sec. 7, Clay Twp. (see text). 
JACKSON COUNTY: Michel's Cave, 2 mi. S Springbrook (Trosky and Polder, 1960:608). LUCAS 
COUNTY: Chariton (Scott, 1937:90). SAC COUNTY: Grant City (Spurrell, 1917:90). 

ORDER CARNIVORA-Carnivores 

Twenty species of carnivores belonging to seven families are known to have 
occurred in Iowa in historic times and several others probably were eliminated 
before their presence was documented. The gray wolf, fisher, and mountain lion 
were extirpated prior to 1900 and have not been reported in Iowa since then. 
Recent occurrences of the black bear, wolverine, and lynx suggest that some of 
the larger carnivores, earlier eliminated from the state by European man, may be 
reinvading parts of their previous range; the otter has returned to the Mississippi 
and Missouri rivers bordering Iowa. 
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Key to Families of Iowan Carnivores 

I. Five toes on hind foot; 34 to 42 teeth; longitudinal septa lacking in auditory bul-
lae 2 

I '. Four toes on hind foot; 28, 30, or 42 teeth; longitudinal septa present in auditory 
bullae '" 4 

2.(1) Total length more than 1200; tail shorter than hind foot; alisphenoid canal present; 
42 teeth Ursidae, p. 117 

2'. Total length less than 1200; tail longer than hind foot; alisphenoid canal absent; 34 
to 40 teeth 3 

3.(2') Tail with conspicuous rings; 40 teeth (molars 2/2): carnassials flattened . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Procyonidae, p. 119 

3'. Tail lacking rings; 34 to 38 teeth (molars 1/2); carnassials not flattened . 
· Mustelidae, p. 120 

4.(1 ') Muzzle elongate; 42 teeth; claws nonretractile Canidae, p. 109 
4'. Muzzle rounded; 28 or 30 teeth; claws retractile Felidae, p. 137 

Family CANIDAE-Coyote, Wolves, and Foxes 
Key to Iowan Canids 

I. Total length more than 1050; condylobasal length more than 155; postorbital proces-
ses thickened and convex dorsally 2 

I'. Total length less than 1050; condylobasal length less than 155; postorbital process 
thin and concave dorsally 3 

2.(1) Total length usually more than 1400; width of rhinarium more than 25; upper canines, 
when viewed from the front, not extending below line drawn through anterior mental 
foramina of rami Canis lupus, p. III 

2'. Total length usually less than 1400; width of rhinarium less than 25; upper canines, 
when viewed from the front, extending below line drawn through anterior mental 
foramina of rami Canis latrans, p. 109 

3.( I ') Upper parts reddish; condylobasal length more than 125; length of maxillary toothrow 
more than 55; temporal ridges reduced, not lyre-shaped Vulpes vulpes, p. 113 

3'. Upper parts grizzled grayish; condylobasal length less than 125; length of maxillary 
toothrow less than 55; temporal ridges prominant, lyre-shaped . 
· . . . . . . . . . . . . Urocyon cinereoargenteus, p. 115 

Canis latrans thamnos Jackson 
Coyote 

1949. Canis latrans thamnos Jackson, Proc. BioI. Soc. Washington, 62:31, 17 March (type 
locality, Basswood Island, Apostle Islands, Ashland Co., Wisconsin). 

Distribution in [owa.-Statewide, but commonest in western and southern parts of state 
(see Fig. 41). 

In the early 1800's, the coyote was abundant throughout most of Iowa, but by 
1870 it was greatly reduced in numbers, primarily due to measures taken by early 
settlers to exterminate this and other canids (Allen, 1870: 81). Osborn (1905: 
566) commented that "within ten years [after settlement] the animal had prac­
tically disappeared." Individuals continued to be killed throughout the state, how­
ever, as bounties were (and still are) maintained in many counties. In the early 
part of the present century, circular "wolf' hunts were not uncommon in south-



110 SPECIAL PUBLICATIONS MUSEUM TEXAS TECH UNIVERSITY 

95 92 

92 

Miles 

95 

FI(i. 4 I.-Distribution of Callis latrllllS tlw/1/lI(}s in Iowa. For explanat ion of symbols see 
Fig. 3. 

eastern Iowa (Peterson, 1940). According to Hicks and Henderson (1940: 117), 
"numbers probably reached a low point in the 1920's." 

At present, C. latrans is fairly abundant in areas of rough terrain, especially in 
western and southern Iowa, but was reported from every county in the state 
during a 1953 census by the Iowa Conservation Commission (Glen C. Sanderson, 
personal communication). Young (1944:26) suggested that the coyote now may 
be somewhat more widespread in Iowa than during presettlement times as it may 
have replaced the gray wolf (Canis lupus) in northeastern Iowa. 

The coyote was often called the "prairie wolf' by early settlers and at present, 
the term "wolf' is frequently applied to this species by residents in the state. His­
torical records of the coyote are listed below only if they clearly refer to Canis 
latrans and not to the gray wolf. 

Jackson (1951) referred coyotes from Iowa to the subspecies C. I. thamnos. 
Few specimens of adult animals from the state are available, particularly from 
localities along the Missouri River, and it thus seems appropriate tentatively to 
follow Jackson. However, Jones (1964:248), while designating all Nebraskan 
coyotes as C. I. latrans, pointed out that individuals from eastern Nebraska would 
be expected to resemble those from the upper Mississippi Valley "rather than 
those from the Great Plains." He further commented that "the Missouri River is 
not an absolute barrier to the dispersal of the species." Certainly further work 
regarding the systematics of coyotes in the upper Mississippi Valley is needed, 
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and if Jones' suspicions prove to be correct, the subspecific name latrans, rather 
than thamnos, may apply to some or all of the coyotes of Iowa. 

Specimens examined (30).-ADAIR COUNTY: Richland Twp., 2 (KU). ALLAMAKEE 
COUNTY: Lansing, I (CC). ApPANOOSE COUNTY: Moravia, 2 (KU); 5 1/2 mi. E Moravia, I 
(KU). BENTON COUNTY: Vinton, 2 (CC). BUENA VISTA COUNTY: 8 mi. N, 3 mi. W Alta, I 
(BV). CHEROKEE COUNTY: near Cherokee, I (ISU). DAVIS COUNTY: N of Bloomfield, I (ISU). 
DECATUR COUNTY: Leon, I (ISU). FLOYD COUNTY: Rockford, 1 (USNM). HARRISON COUNTY: 
Missouri Valley, I (ISU). JOHNSON COUNTY: OXford, I (SUI). KEOKUK COUNTY: I 1/2 mi. N 
Sigourney, I (KU). LINN COUNTY: Toddville, I (CC); Cedar Rapids, I (CC); no specific 
locality, 2 (CC). MAHASKA COUNTY: 5 mi. N Oskaloosa, I (KU); 3 1/2 mi. N, 1/2 mi. E 
Oskaloosa, I (KU). MONONA COUNTY: 3 mi. SE Soldier, I (BV). MONROE COUNTY: 2 mi. N 
Avery, 3 (KU). O'BRIEN COUNTY: NW of Sheldon, I (SM). ScOTT COUNTY: W of Davenport, 
I (DPM); 110 specific locality, I (DPM). WINNESHIEK COUNTY: Decorah, I (CC). 

Additional records.-BLACK HAWK COUNTY: Barclay Twp. (Hartman, 1915:89); LaPorJ 
City (Peterson, 1940:68). BUCHANAN COUNTY: no specific locality (Church and Chappell, 
1914:36). BUTLER COUNTY: no specific locality (Hart, 1914:43). CASS COUNTY: Anita (Peter­
son, 1940:63). CLAY COUNTY: no specific locality (Ruthven and Wood, 1912:204). DICKINSON 
COUNTY: 6 mi. W Milford (Stephens, 1922:59). DUBUQUE COUNTY: Peosta (Jackson, 1951: 
269). FLOYD COUNTY: no specific locality (Brown, 1917:29). FREMONT COUNTY: vicinity 
Hamburg (Bowles, field notes). GUTHRIE COUNTY: southern part (Allen, 1870: 181). HAMILTON 
COUNTY: near Kamrar (Peterson, 1940:61). MARSHALL COUNTY: no specific locality (Gabriel­
son, 1921:148). PALO ALTO COUNTY: near Lost Island Lake (Ruthven and Wood, 1912:204). 
POCAHONTAS COUNTY: Swan Lake Twp. (Flickinger, 1904:273). POTTAWATTAMIE COUNTY: 
Council Bluffs (Pellett, 191 I :452). SAC COUNTY: near Wall Lake (Spurrell, 1917:279). STORY 
COUNTY: vicinity Ames (Osborn, 1905:566). WARREN COUNTY: no specific locality (Peterson, 
1940:70). WOODBURY COUNTY: Ileal' Crooked Lake [not precisely located] (Coues, 1893:73). 

Canis lupus nubilus Say 
Gray Wolf 

1823. Callis lIubilus Say, ill James, Account of an expedition from Pittsburgh to the Rocky 
Mountains ... , I: 169 (footnote) (type locality, Engineer Cantonment [= approxi­
mately 2 mi. EFt. Calhoun], Washington Co., Nebraska). 

1829. [Callis] Var. D Lupus Ilubi/us, Richardson, Fauna Boreali-Americana, p. 69. 

DistributiOIl ill IOll'a.-Formerly common in western and probably northern Iowa but 
evidently rare or absent in the southeastern part of the state; extirpated by late 1800's (see 
Fig. 42). 

The former distribution, relative abundance, and time of extermination of 
the gray wolf in Iowa are difficult to assess. To my knowledge, there are no speci­
mens preserved in museums from the state and, in addition, authors of historical 
literature usually did not distinguish between the gray (or timber) wolf (Canis 
lupus) and the coyote (Canis latrans)-often called the "prairie wolf." The last 
record of C. lupus in Iowa that I regard as valid was from Butler County in the 
winter of 1884-85 (Bowles, 1971 :421). 

The gray wolf probably was relatively abundant in western Iowa and, per­
haps, also numerous in the northern part of the state. I have found no published 
record of this species from southern Minnesota, but Gunderson and Beer (1953: 
163) noted that C. lupus originally was found over the entire state. There seems 
to be no evidence that the gray wolf occurred in extreme southeastern Iowa. 
Spurrell (1917:280) reported a "black [gray] wolf killed in Clinton county in 
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FIG. 42.-Probable former distribution of Canis lupus nubilus in Iowa. For explanation 
of symbols see Fig. 3. 

[the] early days or along in the 1860's," and this is the southernmost record 
from the eastern part of the state that clearly refers to this species. Cory (1912: 
316-317) summarized records of wolves from western Illinois, none of which 
were clearly authenticated. 

The red wolf (Canis niger) was reported by Goldman (1944:484) to have 
ranged up the Mississippi River as far as Warsaw, Hancock County, Illinois. 
If true, this species could well have occurred in the adjacent southeastern corner 
of Iowa. 

The type locality of C. L. nubilus is in Washington County, Nebraska, opposite 
northwestern Pottawattamie County, Iowa-thus not in Iowa as was formerly 
supposed. This species was reported by Jones (1964:249) to have been abundant 
in Nebraska, "especially in association with vast herds of bison." He suggested 
(p. 250) that the primary cause of extirpation of this species from Nebraska prob­
ably was the disappearance of the bison, the primary food source, although trap­
ping and poisoning also may have been factors. It seems likely that extirpation 
of this wolf in Iowa resulted from similar causes. 

Specimens examined.-None. 
Additional records (Bowles, 197 1:42 I}.-BUTLER COUNTY: West Point Twp. CLINTON 

COUNTY: no specific locality. FREMONT COUNTY: Missouri River. HARRISON COUNTY: mouth 
Soldier River. POCAHONTAS COUNTY: north branch Lizard Creek. SAC COUNTY: no specific 
locality. WINNESHIEK COUNTY: Turkey River, southern part. 
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FIG. 43.-Distribution of VII/pes vII/pes rega/is in Iowa. For explanation of symbols see 
Fig. 3. 

Vulpes vulpes regalis Merriam 
Red Fox 

1900. VII/pes rega/is Merriam. Proc. Washington Acad. Sci .. 2:672. 28 December (type 
locality. Elk River. Sherburne Co.. Minnesota). 

1964. VII/pes vII/pes rega/is, Jones. Univ. Kansas Pub!.. Mus. Nat. H ist., 16:256. October. 

Distriblltion in /o\Va.-Statewide: common to abundant locally (see Fig. 43). 

In early 1800's, the red fox occurred in wooded areas along the Missouri River 
(see Jones, 1964:254) and probably in similar habitat in eastern Iowa along the 
Mississippi and its tributaries, but I have found few early records that indicate 
the exact nature of its distribution. Evidently, the species was neither common 
nor widespread prior to settlement and it is of interest to note that Galland 
(1921 :500) did not mention its presence in Iowa in 1840. Reports in the literature 
dating from the late 1800's suggest that V. vulpes expanded its range in the state 
during the early period of settlement and this expansion was correlated with 
activities of white man (see also Churcher, 1959:514). Allen (1870: 182) found 
the red fox uncommon or absent in southern Iowa during his visit in 1867, and 
Scott (1937:64) reported evidence that the species "first appeared at Atlantic, 
Cass County, during the 1900's." Nutting (1895:43) indicated that V. vulpes 
was increasing in numbers in the 1890's in the southeastern part of the state and 
reported that the first individual known from Johnson County was taken in 1894. 
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TAIlLE 7.-Cranilll mellsllrements of Vulpes vulpes regalis from lowli. Sliperscript numbers 
indicllte sllmple si~e when less than listed in left-hand coillmn. 

Numhl'f of i:'~ 
specimens J:: ~ ~ 2 

.c::...l:: 
avcragcu or "::;=n ... )( '0 

- c::-: ilJl'alaloguc ~ E3 
~-numhcr ...J 

Hardin County (north-central Iowa) 

Average 6 (unsexed) 136.7" 73.4" 26.3 23.8 69.8 62.3 
Minimum 129.0 70.9 23.4 22.8 66.3 59.1 
Maximum 142.9 74.9 28.2 26.2 73.4 64.7 
SD± 5.39 1.69 1.67 1.22 2.49 2.33 

Scott County (eastern Iowa) 

DPM 149. d 143.2 75.8 25.6 21.6 73.6 66.6 
DPM 151. d 144.3 n.9 27.4 20.9 73.1 65.8 
DPM 150.9 144.0 71.6 26.9 25.4 67.4 61.8 

Decatur County (south-central Iowa) 

Average 4 (2d, 29) 135.1 71.1 26.1 24.2 67.6 61.5 
Minimum I_~ 1.1 68.4 24.8 22.8 63.9 59.2 
Maximum 140.2 74.6 28.6 26.0 71.6 64.2 
SD± 4.28 2.58 1.73 1.36 3.16 2.33 

The red fox was considered as occurring "all over the state" by Van Hyning and 
Pellett (1910:217). 

Occasional local population declines have been recorded, such as the reports 
by Spurrell (1917:278) and Brown (1917:29) in Sac and Floyd counties, re­
spectively. Scott (1937:64), however, noted that "despite persistent hunting and 
year round open season, the red fox continues to maintain its population through­
out the state." 

Cranial measurements of V. vulpes from eastern and southeastern counties are 
as large as those of red foxes from north-central Iowa (see Table 7) and eastern 
Nebraska (see Jones, 1964:260). All red foxes from Iowa are herein regarded as 
V. v. regalis. I noted no indication of intergradation with the smaller V. v. fulva 
of adjacent regions to the east and south of Iowa. 

Specimens eXlimined (282).-ADAIR COUNTY: Washington Twp.. I (KU). ALLAMAKEE 
COUNTY: 2 1/2 mi. SW New Albin. I (WSU); Lansing. 2 (USNM); Waukon. 5 (USNM). 
BOONE COUNTY: Beaver. 3 (USNM). BUCHANAN COUNTY: no specific locality. 4 (USNM). 
BUENA VISTA COUNTY: Linn Grove. 3 (USNM); 2 mi. S Sioux Rapids. I (BV); 4 mi. NW 
Storm Lake. 1 (BV); 3 mi. S. 3 1/2 mi. W Storm Lake. I (BV). CALHOUN COUNTY: Rockwell 
City. 2 (USNM). CASS COUNTY: 3 mi. E Lewis. I (USNM); nv specific locality. I (USNM). 
CEDAR COUNTY: 3 mi. S Sunbury. I (DPM). CERRO GORDO COUNTY: 3 mi. E Mason City. I 
(KU); Rockwell. I (ISU). CHEROKEE COUNTY: 8 mi. N, 4 mi. E Cherokee. I (BV); 10 mi. 
N. 1/4 mi. E Allrelill. I (BV); no specific locality. I (SM). CLINTON COUNTY: I 1/4 mi. S, 
1 1/2 mi. E Lost Nation. I (KU); 2 mi. W Clinton. I (KU). DALLAS COUNTY: Van Meter. I 
(USNM). DAVIS COUNTY: near Bloomfield. I (CC). DECATUR COUNTY: Leon. I (ISU); Wood­
land. 8 (USNM); no specific Ivcality. 20 (USNM). DICKINSON COUNTY: Okoboji, I (USNM): 
ulke Oko/Joji. I (USNM). DUBUQUE COUNTY: Durango. I (ISU). EMMET COUNTY; 3 mi. 
N. 4 mi. E Estller!'ille. I (ISU); Estherville. I (ISU). GREENE COUNTY: Farlin. 2 (USNM)~ 
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Jefferson, 3 (USNM); Cooper, I (USNM); no specific locality. 3 (USNM). HARDIN COUNTY: 
1/4 mi. E Steamboat, 6 (KU); no specific locality, I (USNM). HARRISON COUNTY: Missouri 
Valley, I (ISU). HOWARD COUNTY: no specific locality. I (USNM). HUMBOLDT COUNTY: 
Ottosen, I (USNM). IDA COUNTY: no specific locality. 2 (USNM). JOHNSON COUNTY: 3 mi. 
S Iowa City, I (KU); no specific locality. 7 (SUI). KEOKUK COUNTY: I 1/2 mi. E What 
Cheer, I (KU). KOSSUTH COUNTY: Lott's Creek. 2 (USNM); Algona. I (USNM); 110 specific 
locality, 1 (USNM). liNN COUNTY: Wapsipillicoll River. I (CC); Wapsipinicon River. near 
Waubeek, 2 (CC); Cedar Rapids. 3 (CC); no specific locality. 3 (CC). MMIASKA COUNTY: 
I 1/2 mi. S, I 1/2 mi. W Barnes City, I (KU); 3 mi. E Nell' Sharoll. I (KU); I 1/2 mi. S 
Nell' Sharon, I (KU); 3 mi. W Oskaloosa, I (KU). MILLS COUNTY: Glenwood. I (USNM); 
110 specific locality, 17 (USNM). MONONA COUNTY: 5 mi. W Soldier. I (BV); 2 mi. S. 6 mi. 
W Moorhead. I (KU). MUSCATINE COUNTY: Wiltoll Twp.. 2 (USNM); vicinity Stockton. I 
(DPM); Nichols, 3 (USNM); Fairport, I (USNM); Cedar Twp.. I lUSNM): 110 specific 
locality, 7 (USNM). O'BRIEN COUNTY: Sutherland. 2 (USNM). PAGE. COUNTY: Essex. I 
(USNM). PALO ALTO COUNTY: Ruthven. 5 (2 UMMZ: 3 USNM): Emmetsburg. 4 (USNM): 
110 specific locality, I (USNM). PLYMOUTH COUNTY: Stanton Twp.• 1 (USNM). POTTAWAT­
TAMIE COUNTY: Avoca. I (USNM); 110 specific lucality. 19 (USNM). SAC COUNTY: 2 1/2 mi. 
NW Early, I (BV). SCOTT COUNTY: near Maysville. I (DPM); Davenport. 3 (DPM); Ileal' 
Bille Grass. 2 (DPM); 110 spec(fic locality. 3 (DPM). SIOUX COUNTY: no specific locality. I 
(SM). STORY COUNTY: Roland. 3 (USNM); McCalisburg. 7 (USNM): Ames. I (ISU); Colo. 
3 (USNM). TAMA COUNTY: Garwin. I (USNM). WARREN COUNTY: Greenfield Twp.. I 
(USNM). WAYNE COUNTY: no specific locality. 17 (USNM). WINNERA<iO COl:,qy: Buffalo 
Center, 1 (USNM). WINNESHIEK COU~TY: Highlandville. 28 (USNM); Bluffton. I (USNM): 
Decorah. 1 (CC); 110 specific locality. 9 (2 UMMZ. 7 USNM). WOODRURY COUNTY: Willow 
Twp.. I lUSNM); Oto Twp.. I (USNM). WRIGHT COUNTY: Eagle Grove. 3 (USNM): 110 

specific locality. 8 (USNM). 
Additiollal records.-BoONE Oll':~TY: Moingona Fox Area. about 5 mi. S Boone (Scott. 

1947:353). BUENA VISTA COUNTY: sec. 26. Grant Twp. (Allen. 1968: 147). CASS COUNTY: 
Atlantic (Scott. 1937:64). DAVIS COUNTY: Eldon Fox Range II mi. N. 5 mi. E Floris] (Scott 
and Klimstra. 1955:5). DICKINSON COLNTY: Spirit Lake (Mosher. 1882:66): 10 mi. W Mil­
ford (Stephens. 1922:58). FLOYD COL'~TY: no specific locality (Brown. 1917:29). HA~III.TON 

COUNTY: 15 mi. N Randall (Mech. 1970:621). HANCOCK COL'NTY: Pilot Knob State Park 
(Blagen. 1967:208). JOHNSON COUNTY: 110 specific locality (Nutting. 1895:43). LYON COLNTY: 
no specific local ity (0. T. Kal in. University of Minnesota. personal communication). MAR­
SHAI.I. COUNTY: Linn Creek (Gabrielson. 1921: 148). SAC COLNIY (Spurrell. 1917:278): Sac 
City: Wall Lake. WAPEI.1.0 COUNTY: 2 1/2 mi. E Ottumwa (Bowles. field notes). WI~NESlliEK 

COUNTY (Haslett. 1965:372): Decorah: Cal/oe Creek. WRI<;IIT OllNIY: Wall Lake (Scott. 
1947:353 ). 

Urocyon cinereoargenteus ocythous Bangs 
Gray Fox 

1899. Urocyoll cillereoargel/tells ocytlwlls Bangs, Proc. New England Zoo!' Club, 1:43. 5 
June (type locality. Platteville, Grant Co.. Wisconsin). 

DistrilJlltioll ill [()\\"{/.-Statewide. but uncommon in northwestern part of state (see Fig. 
44). 

The gray fox probably occurred in suitable habitats throughout most of Iowa 
prior to early settlement of the state. This species was reported as "common in 
early days" in Floyd County (Brown, 1917:29) and was seen by at least one early 
resident of Sac County (Spurrell, 1917:29). Allen (1870: 182) found the gray fox 
to be "frequent but not especially numerous" during his travels across southern 
Iowa in 1867. Evidently, by the early 1900's, Urocyon was extirpated from north-
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FI(;. 44.-Distribut ion of UrllcYII// ci//erell({rge//lells IIcvllIOliS in Iowa. For explanat ion 
of symbols see Fig. 3. 

western Iowa (where it may have been rare initially) and greatly reduced in num­
bers in the remainder of the state. An individual shot in 1880 near Greeler's 
Grove, Buchanan County, for example, created great interest because of the 
rarity of the species (Church and Chappell, 1914: 36). 

In Nebraska, Jones (1964:259) attributed a similar gray fox decline primarily 
to poisoning programs to eradicate wolves and coyotes. Polder (1958:561), how­
ever, suggested that Urocyon was fairly dependent on habitat afforded by beaver 
dams and thus population reduction was correlated with the disappearance of the 
beaver. 

1n the 1940's, the gray fox reappeared in western Iowa and increased in num­
bers in eastern counties. Polder (1958:560) suggested that this species moved 
northward along the Missouri River drainage and northwest and along the Des 
Moines River and its tributaries in western Iowa. During the 1953 census by the 
Iowa Conservation Commission, Urocyon was reported from all counties of the 
state (Glen C. Sanderson, personal communication). At present, the gray fox is 
relatively common in eastern Iowa, but is restricted to brushy timber adjacent to 
streams in the northwestern counties (Polder, 1958:561). 

A similar pattern of reappearance of the gray fox was noted in Nebraska by 
Jones (1964:259). In southeastern South Dakota, occasional individuals have 
been reported (Findley, 1954:28), and, according to Swanson (1945:70), this 
species "has extended its range a great deal in Minnesota in recent years." 
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Specimens examined (20).-ADAMS COUNTY: no specific locality. 1 (lSU). ALLAMAKEE 
COUNTY: 10 mi. SW New Albin, I (WSU). BLACK HAWK COUNTY: "local" [vicinity Cedar 
Falls], I (UNI). CHEROKEE COUNTY: no specific locality, I (SM). DES MOINES COUNTY: Bur­
lington, I (CC). DUBUQUE COUNTY: Durango, I (lSU). HARDIN COUNTY: Pine Lake State 
Park. I mi. E Eldora, I (KU). LiNN COUNTY: Wapsipinicon River. near Waubeek, 2 (CC); 
Cedar Rapids. 2 (CC); 110 specific locality, I (CC). MARSHALL COUNTY: I mi. N Le Grand, I 
(SUI). SCOTT COUNTY: Wapsipinicon River, I (DPM); W of Buffalo Center. I (OPM). 
WINNESHIEK COUNTY: Decorah. 5 (CC). 

Additiol1al records (Polder. 1958:560-562, unless otherwise indicated).-ALLAMAKEE 
COUNTY: Lansing (record on file, U.S. Biological Survey). BUCHANAN COUNTY: Greeley's 
Grove lsec. 19. Jefferson Twp.] (Church and Chappell. 1914:36). CHICKASAW COUNTY: 
Bassett (Brown, 1917:29). CLAY COUNTY: no specific locality. DAVIS Cou:-;TY: Bloomfield 
(Polder. 1953:721). DICKINSON COUNTY: no specific locality. FLOYD COUNTY: 6 1/2 mi. SE 
Charles City (Brown, 1917:29). HANCOCK COUNTY: Pilot Knob State Park (Blagen. 1967: 
208). HUMBOLDT COUNTY: Dakota City (Polder, 1953:72 I). LYON COUNTY: no specific 
locality. MARION COUNTY: Knoxville (record on file. U.S. Biological Survey). OSCEOLA 
COUNTY: no specific locality. PALO ALTO COUNTY: no specific locality. POCAHONTAS COUNTY: 
no specific local ity. POTTAWATTAMIE COUNTY; Council Bluffs (Polder. 1953:72 I). SAC 
COU:-iTY: Sac City: Wall Lake (Iowa Conservationist. 1957. 16:98); I/O specific locality (Spur­
rell. 1917:279). SIOUX COUNTY: Settlers Twp. WINNESHIEK COU:-;TY: Canoe Creek (Hoslett. 
1965:372). 

Family URSIDAE-Bears and Allies 

Ursus americanus americanus Pallas 
Black Bear 

1780. Vrslls americal/lls Pallas.... Spicilegia zoologica .... fasc. 14. p. 5 (type locality, east­
ern North America). 

Distri/l//tion il/ !(II\'({.-Formerly occurred in wooded areas of Iowa and in riparian 
communities along the larger rivers in the tall-grass prairie: possibly now becoming re­
established in the state (see Fig. 45). 

In the early 1800's, the black bear was fairly common in the hardwood forests 
of eastern Iowa and in wooded river valleys throughout the remainder of the state 
(Bowles, 1971 :421). Probably it was uncommon in the areas of tall-grass prairie, 
although Captain Allen (1846: 18) did record "a fine bear [killed] on a prairie 
chase" on a ridge between the Raccoon River and Beaver Creek, in what is now 
eastern Dallas County or western Polk County. 

By the mid-1800's, few black bears remained in the state and the last record in 
the 19th century, insofar as I have been able to determine, was of an individual 
killed in 1876 in the vicinity of Spirit Lake, Dickinson County (Stephens, 1922: 
61). Because it was extirpated early, there are no museum specimens of U. ameri­
canus available from Iowa, although a tooth was found in a cave in Jackson 
County (Trosky and Polder, 1960:608). 

In May 1965, a black bear was trailed from Wapello County to Mahaska 
County, and on 25 Maya bear, presumably the same individual, was shot near 
Tipton, Cedar County-more than 100 miles from where the tracks were first 
observed. Although this bear may have been forced south from Minnesota by 
unusually widespread spring flooding, a more recent sighting of bear tracks in 
Tama County in early February 1970, suggests the possibility that some bears 
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FI(;. "'.-Records of occurrence of Urs/ls {/JIleric{//l/Is {/JIleriC{/III1S in Iowa. For ex­
planat ion of symbols see Fig. 3. 

now are moving along some of the more protected river valleys in Iowa. The 
latter report was from a wooded area near the Iowa River in N 1/2 of sec. 30, 
Tama Township (Donald Wanatee, Mesquakie Indian Reservation, personal 
communication). Additionally, a bear was trailed in 1968 in northwestern AlIa­
makee County, and in March and June 1970, individuals-including an adult 
and cub--were reported from near Decorah and in section 25, Hesper Town­
ship, Winneshiek County (Bert Downing, Iowa Conservation Commission, per­
sonal communication). 

In November 1969, a black bear was observed in northwestern Missouri 
(Daviess County) and this species reportedly has increased in numbers elsewhere 
in that state (F. W. Sampson, Missouri Department of Conservation, personal 
communication). Bears, therefore, now may be expected in any part of the state. 

S[Jecilllells e.l'aJllilled.-None. 
Additio//al records (Bowles. 1971 :421-422. unless otherwise indicatedl.-ALLAMAKEE 

COC,'<TY: northwestern corner (see text): near Hardin. Franklin Tv-p. AUBUDON COUNTY: 
Buck Creek. Oak Field Twp.: sec. 21. Exira Twp. BOONE COUNTY: Bear Creek. Marcy Twp. 
BL'( H,~~.~I' COV<Tv: Jefferson Twp.: Newton Twp. BUENA VISTA COUNTY: Pond Grove Inot 
precisely located]. CEDAR COUNTY: near Tipton (Des Moines Register. 26 May 1965). 
CERRO GORDO Cov.;ry: Shell Rock River. 6 or 7 mi. from Rock Grove Iprobably Rock 
Fallsj. DELAWARE COLxrv: Plum Creek. South Fork Twp. DICKINSON COUNTY: vicinity Spirit 
Lake (Stephens. 1922:61). FAYETTE COUNTY: sec. 29, Dover Twp. FLOYD COUNTY: vicinity 
Charles City. HARDIN COUI'TV: Clay Twp. HUMBOLDT COUNTY: northern parI. JACKSON 
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COUNTY: Michel's Cave, 2 mi. S Springbrook (Trosky and Polder, 1960:608). JEFFERSON 
COUNTY: Cedar Creek, about 4 mi. S Fairfield. JOHNSON COUNTY: sec. 31, Cedar Twp. 
MAHASKA COUNTY: Painter Creek, Oskaloosa Twp. MONTGOMERY COUNTY: Nishnabotna 
River. MUSCATINE COUNTY: vicinity Muscatine. POCAHONTAS COUNTY: no specific locality. 
SAC COUNTY: S of Wall Lake. TAMA COUNTY: Iowa River, N 1/2 of sec. 30. Tama Twp. (see 
text). WEBSTER COUNTY: vicinity New Castle [Webster City]. WINNESHIEK COC'TY (see text): 
sec. 25. Hesper Twp.; near Decorah. 

Family PROCYONIDAE-Raccoon and Allies 

Procyon lotor hirtus Nelson and Goldman 
Raccoon 

1930. Procyon lotor l1irtl/s Nelson and Goldman, J. Mamm.. 11:455. 11 November (type 
locality, Elk River, Sherburne Co.. Minnesota). 

Distrihl/tion in /ml'{/.-Statewide in suitable habitats (see Fig. 46). 

The raccoon is common throughout Iowa and occurs in a wide variety of habi­
tats. Literature regarding the distribution of Procyon in the state in the early 
1800's, however, suggests that its distribution probably was concentrated at that 
time in the hardwood forests of eastern Iowa and along heavily wooded water­
ways in the remainder of the state (Galland, 1921 :500; Osborn, 1890:42). The 
clearing of timber by early settlers may have had an initial negative effect on 
numbers (Scott, 1937:59), but agricultural practices undoubtedly contributed 
ultimately to the present widespread distribution of the species. Such activities 
directly provided both shelter and food in previously unfavorable prairie areas 
(see Giles, 1940, and elsewhere; Cabalka et al., 1953). 

Based on fur records of the Iowa Conservation Commission, Sanderson (1951) 
reported a significant increase in the numbers of raccoons in both Missouri and 
Iowa between 1930 and 1950. In Iowa, the population growth curve was sharpest 
in the 1940's, with a peak in 1946-47 (Sanderson, 1951 :528). A similar popula­
tion increase was noted in Kansas by Stains (1956:26-27), although he pointed 
out that at least some of the increase was attributable to liberation of raccoons 
brought from other states. Jones (1964:264) found "no record of the introduction 
of raccoons into Nebraska" and, to my knowledge, no such releases have occurred 
in Iowa. 

SpecilllellS examil/ed (53).-ADAIR COC'TY: Washington Twp.. I (KU). ADA~IS COUNTY: 
6 mi. S. ~ mi. W Corning. I (NWM). ALLA~IAKEE COUNTY: ~ mi. SW New Albin. I (WSU). 
ApPANOOSE COUNTY: 5 1/2 mi. E Moravia. I (KU). AUDUBON COC:-;TY: 5 mi. N Anita. I 
(NWM). BENTON COl;,n: Vinton. 1 (UNO: 8 mi. S Vinton. I (CC>. BLACK HAWK Coon: 
Cedar Falls. 2 (UNO. BOONE Coc:-;n: Frasier. I lISU): sec. 19. Worth Twp... 1 lISU): 
Berkley. I lISU). BUE'" VISTA Coc,n: I mi. E Alta. I (BV): I mi. S. 3 mi. W Storm LlIke. 
I (BV). CASS COUNTY: 2 mi. S, 3 mi. E Anita. I (NWM). CHEROKEE Cocsn: 5 1/2 mi. N 
Cherokee. I (SM): 10 mi. W Cherokee. I (SM): I 1/2 mi. E Cherokee. I (SM): Mill Creek 
Bridge. I (SM): I/O specific locality. I (SM). CLAY Coc,n: Peterson. 1 (WSU). DICKINSON 
COUNTY: Spooky Hollow. Little Sioux River, 2 6/10 mi. W hwy. 32. I (TTU). DALLAS 
COUNTY: I mi. W Perry, I (DPM). FREMONT COUNTY: Hamburg, I (CC). HOWARD COUNTY: 
Cresco. I (ISU). JOHNSON COUNTY: Iowa City, 1 (AMNH); I/O specific locality, 1 (SU/). 
KEOKUK COUNTY: Sigourney. I (KU). KOSSUTH COUNTY: no specific locality, I (DPM). LINN 
COUNTY: near Coggin, I (CC); Cedar Rapids. 2 (CC); I/O specific locality, I (CC). MAHASKA 
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FIG. 46.-DistribUlion of Procyon lotor hirtus in Iowa. For explanation of symbols see 
Fig. 3. 

COUNTY: 2 1/2 mi. N, 4 1/2 mi. E New Sharon, I (KU); 2 1/2 mi. E New Sharon, I (KU); 
5 mi. S. I mi. E Nell' Sharon, 2 (KU); I 1/2 mi. N, 1 1/2 mi. W Rose Hill, I (KU); Oska­
loosa. 2 (KU); 4 1/2 mi. E Oskaloosa, 2 (KU). MARION COUNTY: Knoxville, I (SUI). MILLS 
COUNTY: I mi. N, 2 mi. E Henderson, I (KU). MONONA COUNTY: 2 mi. W Mapleton, I (BV). 
MUSCATINE COUNTY: vicinity Stockton, 2 (DPM); Cedar River, 2 mi. E Conesville, I (ISU). 
SAC COUNTY: no specific locality, 3 (DPM). STORY COUNTY: 2 mi. N Ames, I (KU). VAN 
BUREN COUNTY: sec. 3,Des Moines Twp., I (ISU). 

Additional records.-ALLAMAKEE COUNTY: near New Albin (Hoslett, 1965:372); Lansing 
(record on file. U.S. Biological Survey). BOONE COUNTY: Moingona Fox Area, abolll 5 mi. 
S Boone (Scott. 1947:444). DAVIS COUNTY: Eldon Fox Range [I mi. N, 5 mi. E Floris] 
(Scott and Klimstra. 1955:31). DECATUR COUNTY: Quail Research Area [not specifically 
located] (M angold, 1951 :218). DICKINSON COUNTY (Stephens. 1922:61): west shore Lake 
Okoboji; loop oj Lillie Sioux River. DUBUQUE COUNTY: vicinity Durango (Giles, 1940:375). 
FLOYD COUNTY: "some distance" W Charles City (Brown, 1917:30). HANCOCK COUNTY: Pilot 
Knob State Park (Blagen. 1967:208). JACKSON COUNTY: Michel"s Cave. 2 mi. S Springbrook 
(Trosky and Polder. 1960:607). MARSHALL COUNTY: no specific locality (Gabrielson. 1921: 
149). SAC COUNTY: (Spurrell. 1917:277); near Sac City; near Wall Lake. STORY COUNTY: 
Skunk River. N junction Keigley's Creek (Cabalka et al.. 1953:616); vicinity Ames 
(Giles. 1939:68). WINNESHIEK COUNTY: "few miles" N Decorah (Hoslett, 1965:372). 

Family MUSTELIDAE-Weasels, Skunks, and Allies 

Key to Iowan Mustelids 

I. Toes webbed; 36 teeth (premolars 4/3) . . . . . . . . . . . . . . Lutul canadensis, p. 135 
1'. Toes not webbed or only sl ightly so; 34 or 38 teeth (premolars 3/3 or 4/4) 2 
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2.(1 ') Upper parts black and white; bony palate extending only slightly beyond posterior 
border of MI.......................... . . . . . . . . . . . . . . . . . . . .. 3 

2'. Upper parts brownish, yellowish, or grayish overall; bony palate extending appreciably 
beyond posterior border of MI 4 

3.(2) Upper parts having two white stripes; zygomatic breadth more than 40; maxillary 
toothrow more than 20 Mephitis mephitis, p. 133 

3'. Upper parts with four or more broken white lines (or spots); zygomatic breadth less 
than 40; maxillary toothrow less than 20 .. . . . . . . . . . . .. Spilogale plllorius, p. 131 

4.(2') Weight more than 5 pounds; tail only slightly longer than hind foot; condylobasal 
length more than 80 5 

4'. Weight less than 5 pounds; tail more than twice length of hind foot (except in Mustela 
/livalis); condylobasal length less than 80 7 

5.(4) Upper parts brownish; 38 teeth (premolars 4/4) 6 
5'. Upper parts yellowish gray to silvery gray; 34 teeth (premolars 3/3) . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Taxidea taxus, p. 129 

6.(5) Body robust, obscure brownish stripes dorsally; greatest length of skull more than 
130; interorbital region not strongly constricted Gulo gula, p. 129 

6'. Body slender; stripes lacking dorsally; greatest length of skull less than 130; inter-
orbital region strongly constricted Martes pe/l/la/lti, p. 121 

7.(4') Total length more than 500; condylobasal length more than 55 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mustela viso/l, p. 127 

7'. Total length less than 500; condylobasal length less than 55 8 

8.(7') Postglenoid length of skull more than 47 per cent of condylobasal length . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mustela frenata, p. 123 

8'. Postglenoid length of skull more than 47 per cent of condylobasal length 9 

9.(8') Tail without black tip (may have a few black hairs) Mustela nivalis, p. 125 
9'. Tail with conspicuous black tip Mustela erminea, p. 122 

Martes pennanti pennanti (Erxleben) 
Fisher 

1777. [Mustela] pe/l/la/lti Erxleben, Systema regni animal is ... , p. 470 (type locality, east­
ern Canada I = Quebec]). 

1912. Martes pennanli pe/l/la/lti, Miller, Bull. U.S. Nat. Mus., 79:94, 31 December. 

Distribution in Jawa.-Probably occurred irregularly in wooded areas in the northern part 
of the state; evidently disappeared from Iowa by the early 1800's (not mapped). 

On II July 1820, Stephen Kearney reported that in the vicinity of Elk Lake 
[latitude 43 a II' 3"] "our party killed, on the banks of the river, a Fisher, who, 
however, did not give up his life without a struggle nor without showing much 
fierceness of disposition" (Kearney, 1912:348). Insofar as I know, this is the only 
specific record of occurrence of this species in Iowa. Many authors (notably 
Spurrell, 1917:277 and Van Hyning, 1913:311), however, cited indirect evidence 
of its former presence. Others, including Osborn (1892:5) included the fisher on 
species lists with no evidence to authenticate its former presence. 

It seems likely that M. pennanti was present, although uncommon, in the 
wooded areas of northern Iowa when white man first arrived there, but dis­
appeared by the early 1800's. 

Records of occurrence.-See text. 



122 SPECIAL PUBLICATIONS MUSEUM TEXAS TECH UNIVERSITY 

95 92 

i4141 

10 40 

Miles 

95 92 

FI(;. ·n.-Distribution of MlIsrC'/1I l'rll1illl'a hallgsi in Iowa. For explanation of symbols 
see Fig..'. 

Mustela erminea bangsi Hall 
Ermine 

19..5. MlIsrC'/1I l'I"lI1ill('1I hllllgsi Hall. J. Mamm .. 16: 176. 19 July (type local ity. EI k River. 
Sherburne Co.. Minnesota). 

Disrrihllrioll ill 'o"'II,-Known certainly only from northern half of state (see Fig. 47), 

There are only scattered records of the ermine from Iowa and these are pri­
marily from north-central counties. The southern limit of the geographic range in 
the state is not well documented. A specimen from Muscatine County (DPM 
123), taken in November 1877, lacks precise locality data. Individuals from 
Boone and Poweshiek counties were collected in 1939 and 1964, respectively, 
and a specimen from Sioux County was taken in 1925. Based on the state mam­
mal census in 1953 by the Iowa Conservation Commission (Glen C. Sanderson, 
personal communication) the southern limits of M. erminea in the state were 
recorded as Woodbury, Adair, Wayne, Appanoose, and Des Moines counties, 
but I have not based my map (Fig. 47) on these data because they are unsub­
stant iated by specimens. 

In Minnesota, M. erminea is commonest in the north but is "found throughout 
the state with the possible exception of the southeastern counties" (Gunderson 
and Beer, 1953:141). I know of no published records of this species from Illi­
nois, Nebraska, or eastern South Dakota. 

I 
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Specimens examined (28).-BoONE COUNTY: sec. 24. Marcy Twp.• 1 (ISU). CLAY COUNTY: 
Dewey's Pasture. 1 (ISU); no specific locality. I (BY). DICKINSON COUNTY: Spirit Lake. 1 
(collection of P. D. Kline. Indianola, Iowa); 314 mi. E Orlealls, 1 (ISU); Iowa Lakeside 
Laboratory [West Okoboji Lake], 1 (UMMZ); Spooky HoI/oil', Little Sioux River, 2 6/10 lIli. 
W hll'Y. 32, 2 (lTU); 118 lIli. W Lillie Emersoll Bay, [West] Lake Okoboji. 2 (lTU); E 
side Garlock Slough. I (lTU). DUBUQUE COUNTY: Dodge Twp.. I (KU). EMMET COUNTY: 4 
1/2 mi. N, 6 mi. E Estherville, I (ISU); I mi. S Wallingford. I (ISU). HANCOCK COUNTY: 
Pilot Knob State Park. I (ISU). KOSSUTH COUNTY: Union Slough National Wildlife Refuge. 
2 (ISU). MUSCATINE COUNTY: vicinity Stockton, I (DPM); 110 specific locality. I (DPM), 
POWESHIEK COUNTY: T. 81 N. R. 15 W, 1 (ISU). SIOUX COUNTY: Ireton. 1 (UMMZ). WI~­
NEBAGO COUNTY; Lake Mills. 6 (ISU). WORTH COUNTY: Northwood, I (ISU), 

Mustela frenata 
Long-tailed Weasel 

The long-tailed weasel is distributed throughout Iowa and probably is the com­
monest of the three species of weasels occurring in the state. Hall (1951 :51) noted 
significant differences in coloration in this species in response to climatic varia­
tion. Weasels in regions of heavy snowfall have white winter pelage, whereas 
southern populations are brown in winter pelage. In a narrow geographical zone 
in between, which includes much of Iowa, winter coat is variable-some individ­
uals being white and others brown. 

There are two currently recognized subspecies of Mustela frenata in lowa­
spadix in the north and primulina in the south. Several individuals from along 
the Iowa side of the Mississippi River are evidently intergrades with M. f nove­
boracensis, a subspecies found in the adjacent states of Illinois and Wisconsin 
(Hall, 195 I :221). There have been few specimens of this species taken in Iowa 
that were not previously examined by Hall (1951) and the reader is referred to 
that work for details of variation not provided here. 

Mustela frenata primulina Jackson 

1913, Mustela prilll/dilla Jackson. Proc. BioI. Soc. Washington. 26: 123. 21 May (type local­
ity.5 mi. NE Avilla. Jasper Co.. Missouri). 

1936. Mllstela frellaw prilllulilla. Hall. Pub!. Carnegie Inst. Washington. 473: 104. 20 
November. 

Distrihutioll ill IOIl'a.-Southeastern half of state (see Fig. 48). 

This subspecies evidently is distributed to the south of a line running approxi­
mately from south of Council Bluffs through southern Boone and Story counties 
to Clayton County. Hall (1951 :238) considered that individuals from eastern 
Iowa counties of Henry, Van Buren, Cedar, Linn, and Dubuque were inter­
grades with M. f noveboracensis, a subspecies found in adjacent I1iinois. Speci­
mens from Butler, Hardin, southern Story (Kelley), and southern Boone (Worth 
Township) counties were considered by Hall to be intergrades with the adjacent 
northern subspecies, M. f spadix. I know of no specimens from extreme western 
Iowa, thus the line separating spadix from primulina (Fig. 48) is drawn south of 
Council Bluffs to correspond with records of primulina from Sarpy County, 
Nebraska (see Jones, 1964:268). 
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FIG. 48.-Distribution of Mllstela frenara in Iowa: I. M. f spadix; 1. M. f primlilina. For 
explanation of symbols see Fig. 3. 

According to Hall (1951 :238), primulina differs from spadix in adjacent 
northern Iowa by having "least width of color of underparts amounting to less 
than 40 per cent of greatest width of color of upper parts, and by smaller size." 

Specimens examined (39).-BENTON COUNTY: Vinton. 4 (CC). BOONE COUNTY: 3 mi. E 
Boone. 1 (ISU); Moingona, I (ISU); Ledges State Park. 1 (ISU); sec. 21, Worth Tl\p .. 1 
(ISU). BLACK HAWK COUNTY: Cedar Falls. I (UNI). BUTLER COUNTY: New Hartford, I (CC). 
CEDAR COUNTY: Tipton. 3 (CC). DAVIS COUNTY: near Bloomfield, 1 (ISU). DUBUQUE COUNTY: 
I mi. E Dyersville, 2 (KU); 2 1/2 mi. E Dyersville, I (KU); I mi. S Dyersville, I (KU); 
Dubuque, I (CC); Greel/'s Islal/d, I (ISU). FAYETTE COUNTY: Fayette, 2 (CC). HARDIN 
COUNTY: Union. I (ISU). HENRY COUNTY: Hillsboro. 5 (USNM). JOHNSON COUNTY: Old 
Man's Creek Inot precisely located]. 1 (CC). liNN COUNTY: 1 1/2 mi. N Marion, 1 (USNM): 
Cedar Rapids, I (CC): I/O specific locality. 1 (CC). MUSCATINE COUNTY: Muscatine, 3 (CC). 
SCOTT COUNTY: Davenport, 2 (CC). TAYLOR COUNTY: no specific locality. 1 (KU). VAN 
BUREN COUI':TY: Keosauqua. I (ISU). 

Additional records.-DELAWARE COUNTY; no specific locality (Polder. 1953:720). JOHNSON 
COUNTY; I/O specific locality (Nutting, 1893:40). LINN COUNTY: Mariol/ (Polderboer, 1948a: 
295). MARSHALL Co NTY: no specific locality (Gabrielson. 1921: 149). STORY COUNTY: Kelley 
(Hall. 1951 :240). 

Mustela frenata spadix (Bangs) 

1896. Plltorills longicallda spadix Bangs, Proc. BioI. Soc. Washington. 10:8. 25 February 
(type locality, Fort Snelling, Hennepin Co., Minnesota). 

1936. MllSlela frenata spadix, Hall, Publ. Carnegie Inst. Washington, 473: 105, 20 Novem­
ber. 
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Distribution in IOIl'lI.-Northwestern half of state. north of a line from Council Bluffs 
to Allamakee County (see Fig. 48). 

Specimens of Mlistelafrenata from northern and western Iowa were assigned to 
the subspecies spadix by Hall (1951 :258), although he noted that this part of the 
state was in a region of intergradation among the subspecies noveboracensis, 
primulina, spadix, and perhaps longicauda. Thus a great variability of coat color 
and skull proportions is to be expected. Jones (1964:271), however, noted that 
in eastern Nebraska, the occurrence of white or brown winter pelage generally 
parallels the "understood boundary" between the subspecies spadix and 
primulina. Such does not seem to be the case, however, in Iowa for brown individ­
uals, as well as those in white pelage have been taken in winter throughout most 
of the state. 

According to Hall (1951 :259-260), specimens from Calhoun, Webster, 
Boone (Amaqua Township), and Story (Ames) counties show many character­
istics of the adjacent southern subspecies, primulina, and an individual from Lan­
sing, Allamakee County, is an intergrade with noveboracensis, a subspecies found 
to the east of Iowa. Specimens from Clay and Palo Alto counties showed a few 
characteristics of both primlilina and longicauda, the latter a Great Plains sub­
species (Hall, 1951 :258). 

Sp<,cill/<'II.1' <'XlIlI/ill<,d (36).-ALU\lAKEE COL:-;TY: Lansing. 2 (CC). BOONE COl::-:TY: Box­

hollll. 1 (ISU): Pilot Mound. 3 (CCl: sec. 19. Amaqua Twp.. I lISU). BIJEN,\ YISTA COl::-;TY: 
2 mi. S Albert City. I (BY): Hayes Twp.. I lISU), C\LHOl::-; Cou:-;TY: Manson. I lISU). 
CLAY COL':-;TY: Lost Island ILake). I (U M MZ): Webb. I (AMNHl: 2 1/2 mi. N Linn Grove. 
I (BY), HA~lILlO:-; COL':-;TY: Wall Lake. I (ISUl, HOWARD COU:-;TY: Chester. 6 (CC). Kossl:TH 
COLSIY: Union Slough Refuge. I ((SU). Lyol' COU:-;TY: Granite. I (ISU): sec. 35. Riverside 
Twp.. I ((SU>: sec. 23. Lyon Twp.. I lISU): .1'<'('. 26. Lyoll Tlt'p .. I lISU). PALO ALTO COUNTY: 
RIII/II'<'II. I (UMMZ): Emmetsburg. 1 (SM): 110 sp<,ciflc IOCl/lity. I (UMMZ). STORY COU:-;TY: 
Ames. 3 ((SU). WEHSTER Cm''''TY: Barnum. 1 ((SU): f\loorland. 1 «(SU). WI:-;"ESHIEK 
COL'l'n: Decorah. 2 (CC): 8 mi. NE Ossian. 1 (UMMZ). 

Additiolllli r<,cord.l'.~LAY COL':-;TY: lI<'lIr Rlltlll'l'n (Ruthven and Wood. 1908:205). 
STORY COLXIY: IIl'lIr AII/<'.I' (Polderboer <'t lIl.. 1941:115). WI:-;:-;ESIlIEK COL,""-Y: Upp('/' 

folt'll Ril'<,r. W (!( D<'col'llh (Haslet!. 1965:372). 

Mustela nivalis campestris Jackson 
Least Weasel 

1913. MII.I'tclll C(/II/p<'.I'tr i.I' Jackson. Proc. BioI. Soc. Washington. 26: 12~. 21 May (type 
locality. Beemer. Cuming Co.. Nebraska). 

1959. MII.I'tl'IlI lIimli.l· ('(I/IlP<'.I'tr is. Hall and Kelson. The mammals of North America. 2: 
1082.31 March. 

Di.l'triblltioll ill fOIl·lI.-Probably statewide (see Fig. 49). 

The least weasel has been regarded as locally common in northeastern Iowa 
(Polder, 1968 and elsewhere) and, according to the 1953 mammal census of the 
Iowa Conservation Commission, occurs in suitable habitat throughout the 
remainder of the state (Glen C. Sanderson, personal communication). Easterla 
(1970) reported records of this weasel from extreme southwestern Iowa and 
northeastern Missouri and concluded (up. cit., 339) that M. nivalis presently is 
commoner in that area than the long-tailed weasel, Mustela frenata. The least 
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Fl<i. 49.-Distribut ion of MlIste!a I/iva!is {"(/mpestris in Iowa. For explanat ion of symbols 
see Fig. ~. 

weasel also occurs in eastern Nebraska (Jones, 1964:278) and northeastern 
Kansas (Hesket and Fleharty, 1966:582). 

Insofar as I know, this weasel has not been recorded from southern Illinois 
in historic times, but it is of interest to note that remains of this species have been 
reported from caves in southwestern Illinois and east-central Missouri by 
Parmalee et at. (1969:25). Thus M. niva[is evidently ranged farther south, at 
least along the Mississippi River, during past periods of relative coolness--as, 
for example, about 3000 BP-when other boreal mammals such as Clethrionomys 
gapperi were known to exist farther south than at present. 

Specimel/s examil/ed (31 ).-BENTON COUNTY: Watkins. I (KU). BUENA VISTA COUNTY: 
~ 1[2 mi. E Sioux Rapids. I (ISU): 4 mi. NE Storm Lake. I (BV): I mi. E Newell. I (BY). 
BUTLER COUNTY: sec. 20. Beaver Twp.. ~ «(SU). CLAY COUNTY: junct ion U.S. 71 and Iowa 
240 [4 mi. S Spencer]. I (lSU). CLAYTON COUNTY: National. I (USNM): I/O specific !oca!ity. 
I (SUI). CLINTON COUNTY: near McCausland. I (DPM). GREENE COUNTY: I 1/2 mi. W Jeffer­
son. I (KU). GUTHRIE COUNTY: no specific locality. I (SUI). HA~IILTON Co NTY: Little 
Wall Lake. 2 (lSU). HOWARD COUNTY: Chester. I (CO. IOWA COUNTY; Amana. I (SUI). 
JOHNSON COUNTY: Tiffin. I (SUI): I/O specific !ocality. 2 (SUI). JONES COUNTY: Monticello. 
I (lHM); 2 1/2 mi. W Olin. I (lSU). KOSSUTH COUNTY: Algona. I (lSUl. LINN COUNTY; .. 
mi. N Cedar Rapids. I (CC). MAHASKA COUNTY; New Sharon. I (KU). SCOTT COUNTY: 
Davenport. 2 (lSU). STORY COUNTY; McCalisburg. I (lSU): I mi. S Nevada. I (lSU). WASIl­
INGTON COUNTY; Kalona. I (SUI): Wellman. I (SUI). 

Additiol/al records.-BENTON COUNTY: IIV specific locality (Polder. 1953: 719). BLACK 
HAWK COUNTY: Cedar Falls (Polderboer. 1942: 145). DALLAS COUNTY: no specific local ity 

I 
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FI(;. 50.-Distribution of MlISleta "i,HlII lelifertl in luwa. For explanation uf symbols see 
Fig. 3. 

(Polder. 1953:719). DUflUQ E COUNTY: no specific locality (Polder. 1953:719). FAYETTE 
COU" I Y: Randal ia. (Polderboer. 1942: 145), FLOYD COL'~TY: no specific local ity (Brown. 
1917:30). GRUNDY COUNTY: Fairfield Twp. lPolderboer. 1942: 145). HANCOCK COUNTY: Pilot 
Knob State Park (Blagen. 1967:208), HE~RY COUNTY: Mount Pleasant (Hall. 1951:192). 
LIN COL':>ITY: Marion (Polderboer. 19481>:296). PALO ALTO COUNTY: Emmetsburg (SCOll. 
19391>:240). RINGGOLD C()l'~ ". (Easterla. 1970: 336): 4 mi. E Tingley: near Platte River. 8 
mi. W Mount Ayr: I lIIi. W MOIIIII Ayl': 2 mi. S. 2 mi. E Mount Ayr. STORY COUHY: near 
Ames (Polderboer £'1 al.. 1941:118). TAYLOR COUNTY: 5 mi, W Bedord (Easterla. 1970:336). 
W,IPEI.LO COUNTY: sec. 28. Highland Twp. (SCOll. 19391>:240): Ollumwa (Hall. 195 I: 192), 
WINNEBAGO COUNTY: no specific locality (Polderboer. 1942: 145). 

Mustela vison letifera Hollister 
Mink 

1913. MIISlela "isoll leli/era Holl ister. Proc. U.S. Nat. Mus.. 44:475. 18 April (type local ity. 
Elk River. Sherburne Co.. Minnesota). 

Disll'il>lIlioll ill Iml'll.-Statewide in suitable habitats (see Fig. 50). 

Historical literature indicates that the mink was abundant in Iowa prior to the 
arrival of the early trappers, but was reduced in numbers shortly thereafter. Al­
though Osborn (1905:567) included this species on his list of "extinct and vanish­
ing mammals," it seems doubtful that it was ever in danger of extirpation in Iowa. 
At present, M. vison is common along water courses throughout the state. 

https://W,IPEI.LO
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Scott (1937:60) recognized two subspecies as occurring in lowa-M. v. letifera 
in most of the state and M. v. mink in the southeastern part. The inclusion of the 
latter subspecies was based on a single specimen from Iowa City, not seen by 
Scott, housed in the American Museum of Natural History. This specimen 
(AMNH 123861) is a male that is slightly smaller than others I have examined 
from Johnson County. 

There are few skins of Iowa-taken specimens available for color comparison 
with mink from other geographic areas. Skulls of this species from the southern 
part of the state do not differ significantly in size from those of specimens from 
other parts of Iowa, Nebraska, or Kansas. A cursory examination of individuals 
from geographic areas to the east of Iowa suggests that there may be little size 
difference between letifera and mink. It is doubtful that the Mississippi River 
would be a significant barrier to such a wide ranging species as M. vison, and it 
is clear that the systematic relationships of mink in the central United States 
should be reviewed. The most recent revision is that of Hollister (1913); until a 
thorough study is undertaken, it seems best to regard all Iowan mink as belonging 
to the subspecies letifera. 

Specimens examined (89).-ADAIR COUNTY: Richland Twp., I (KU). ALLAMAKEE COUNTY: 
3 mi. radius of New Albin, 1 (WSU); Lansing, 1 (lSU); Harpers Ferry, 1 (lSU); Post Twp., 1 
(lSU). BLACK HAWK COUNTY: Waterloo, 1 (UN I). BOONE COUNTY: Boxholm, 1 (lSU); Pilot 
MO/.//Id, I (lSU); Boone, 1 (lSU); Ogden, 1 (lSU); Luther, 2 (lSU); Berkley, 1 (ISU); Madrid, 
I (lSU). BUENA VISTA COUNTY: Storm Lake, I (USNM); 2 1/2 mi. E Storm Lake, 1 (BV); 
no specific locality, 1 (BV). CASS COUNTY: 5 mi. NW Atlantic, 1 (NWM); 2 mi. S, 3 mi. E 
Anita, 1 (NWM). CHEROKEE COUNTY: 3 mi. N, 1/4 mi. W Cherokee, 1 (SM); no specific 
locality, 1 (SM). CLINTON COUNTY: 3 mi. N Clinton, 2 (KU). DAVIS COUNTY: Bloomfield, 3 
(I Cc. 2 ISU). DECATUR COUNTY: Leon, 2 (lSU). DELAWARE COUNTY: 2 mi. W Worthington, 
I (KU). DES MOINES COUNTY: Middletown, 1 (USNM); Burlington, 2 (USNM). DUBUQUE 
COUNTY: Dubuque, 1 (lSU); Green's Island, 1 (lSU); J mi. S Dyersville, 1 (USNM); Worthing­
ton, Dodge Twp., 1 (KU); Dodge Twp., 1 (KU); [S oj] Worthington [in) Cascade Twp., 1 
(KU). EMMET COUNTY: 2 mi. S, 2 mi. W Estherville, 1 (lSU). FLOYD COUNTY: Floyd, 5 (lSU). 
HOWARD COUNTY: Cresco, I (lSU); Lourdes, 3 (lSU). JOHNSON COUNTY: Iowa City, 1 
(AMNH); no specific locality, 8 (SUI). KOSSUTH COUNTY: Algona, I (lSU). LOUISA COUNTY: 
no specific locality, 1 (SUI). MAHASKA COUNTY: 4 mi. N Oskaloosa, 1 (KU); 2 1/2 mi. N,2 
mi. E Oskaloosa, 1 (KU). MARION COUNTY: 1 1/2 mi. S, 1 1/2 mi. E Otley, 1 (KU); Knox­
ville, 1 (USNM). MILLS COUNTY: no specific locality, 1 (ISU). MITCHELL COUNTY: Osage, 3 
(lSU). RINGGOLD COUNTY: Mount Ayr, 1 (NWM). SAC COUNTY: 2 mi. N Schaller, 1 (BV); 4 
mi. S, 1/2 mi. E Sac City, 1 (BV). STORY COUNTY: Ames, 2 (lSU). TAYLOR COUNTY: 8 mi. S, 
3 mi. W Corning, 1 (NWM). WINNEBAGO COUNTY: Rice Lake, Lake Mills, 8 (lSU); Forest 
City, 3 (lSU). WINNESHIEK COUNTY: Decorah, 3 (CC). WORTH COUNTY: Northwood, 1 (lSU). 
WRIGHT COUNTY: SW 1/4 of sec. 31, T. 93 N, R. 23 W, I (lSU). 

Additional records.-BoONE COUNTY: Moingona Fox Area, about 5 mi. S Boone (Scott, 
1947:445). BUCHANAN COUNTY: Independence (Church and Chappell, 1914:36). DICKINSON 
COUNTY: Spirit Lake (Mosher, 1882:66); no specific locality (Stephens, 1922:60). FLOYD 
COUNTY: Charles City (Brown, 1917:30). GREENE COUNTY: Churdan (record on file, U.S. 
Biological Survey). HANCOCK COUNTY: Pilot Knob State Park (Blagen, 1967:208). JACKSON 
COUNTY: Michel's Cave, 2 mi. S Springbrook (Trosky and Polder, 1960:608); Sabula (Mer­
riam, 1889:490). MARSHALL COUNTY: no specific locality (Gabrielson, 1921 :49). MITCHELL 
COUNTY: Cedar River, near Osage (Webster, 1889: 176). WRIGHT COUNTY: Wall Lake (Scott, 
1947:445). 
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Gulo gulo luscus (Linnaeus) 
Wolverine 

1758. [Ursus lusells] Linnaeus, Systema naturae, ed. 10, I:47 (type locality, "Hudsonis" 
[= Hudson Bay], Canada). 

1959. Glilo gulo Ilisells, Kurten and Rausch, Acta Arctica, fasc. II, p. 19. 

Distribution in IOlVa.-Possibly in wooded parts of northeastern Iowa in the early 1800's: 
one recent record from the state (not mapped). 

There is no direct evidence to support the presence of the wolverine in Iowa at 
the time of early settlement, although Scott (1937: 87) suggested that it "probably 
entered northeastern Iowa." Early records in southern Indiana (Lyon, 1936: 113) 
and northwestern Nebraska (Jones, 1964:282) lend support to Scott's view. 

In 1960, a wolverine was captured in Tama County. Haugen (1961) considered 
it likely that this individual had accidentally entered Iowa, perhaps by truck, and 
subsequently escaped. The specimen (lSU 1657) was taken in the late spring, 
however, and more likely reached the state under natural circumstances. A record 
of this species from Dewey County, South Dakota (Lee, 1962:21), in addition to 
recent occurrences of bear and lynx (see accounts of those species), certainly 
would suggest that some of the larger predatory mammals, extirpated in the early 
period of settlement, may perhaps be reoccupying some of their former range 
(see also Newby and Wright, 1955, for long distance movements of the wolverine 
in Montana). 

Specimen examined (1 ).-TAMA COUNTY: sec. 3, T. 86 N [label reads 68]. R. 15 W, I 
(ISU). 

Taxidea taxus taxus (Schreber) 
Badger 

1778. Ursus Taxus Schreber. Die Saugthiere ... , 3:589, description on pp. 520-521 (type 
locality, "Labrador und urn die Hudsonsbay," but the species is not known to occur 
at either of these places; "probably southwest of Hudson Bay" according to Miller 
and Kellogg. Bull. U.S. Nat. Mus., 205:747,3 March 1955). 

1894. Taxidea taxus, Rhoads, Amer. Nat., 28:524, June. 

Distribwion in lowa.--Statewide in suitable habitats (see Fig. 51). 

The badger was relatively common throughout the tall-grass prairie region of 
Iowa until the late 1800's (Spurrell, 1917:278), but by 1905 it was considered to 
be rare or extirpated in many parts of the state (Osborn, 1905:567; Van Hyning 
and Pellett, 1910:217). 

Although trapping pressure and agricultural activities of settlers may have in­
fluenced negatively the distribution and numbers of this species, the poisoning 
of burrowing rodents-the major food of badgers--may have been the most sig­
nificant factor in population decline. Removal of timber from large areas, on 
the other hand, undoubtedly increased available habitat for the species. 

Scott (1937:63) noted an increase of badgers trapped between 1930 and 1936, 
no doubt reflecting a statewide population change since the early 1900's. Similar 
changes were reported in the adjacent states of Illinois (Hoffmeister and Mohr, 
1957: Ill), Nebraska (Jones, 1964:284), and Missouri (Schwartz and Schwartz, 
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F\(;. 51.-Distribution of Taxidea tax liS tax liS in Iowa. For explanation of symbols see 
Fig. 3. 

1959:291). The badger presently is found throughout the state, although probably 
is leasl abundant in wooded areas of northeastern Iowa. Also, there are few 
records from the southern half of the state although I suspect the species is dis­
tributed throughout this area (see Fig. 51). 

Specimells examilled (25).-ADAIR COUNTY: Washington Twp.. I (KU). ALLAMAKEE 
COUNTY: 3 mi. radius of New Albin. 1 (WSU). BLACK HAWK COUNTY: Cedar Falls. 2 (UNI). 
BOONE COUNTY: Ogden. 1 (iSU). BUCHANAN COUNTY: Quasqueton. 1 (USNM). BUENA VISTA 
COUNTY: 2 mi. S. 1 mi. W Storm Lake. I (BV). CHEROKEE COUNTY: SW 1/4 of NW 1/4 of 
sec. 6. T. 92 N. R. 39 W, 1 (SM). CLAY COUNTY: Dewey's Pasture. 1 (iSU): 4 mi. N Sioux 
Rapids. I (ISU): Webb. 1 (AMNH). CLAYTON COUNTY: Turkey River. 1 (USNM). CLINTON 
COUNTY: 2 mi. N Clinton. I (DPM): I/O specific locality. 1 (SUI). DELAWARE COUNTY: Earl­
ville. I (USNM). DICKINSON COUNTY: Milford. I (ISU). DUBUQUE COUNTY: Luxemburg. 1 
(ISU). E~I~IET COUNTY: I mi. N Dolliver. 1 (iSU). GRUNDY COUNTY: Stout. I (USNM). 
HOWARD COUNTY: Lourdes. I (ISU). KEOKUK COUNTY: 1/4 mi. W South English. I (KU). 
MUSCATINE COUNTY: vicinity Stockton. I (DPM). SCOTT COUNTY: near Maysville. I (DPM): 
Davenport. I (DPM). SIOUX COUNTY: Alton. I (USNM). 

Additiollal reconls.-ALLA~IAKEE COUNTY: Lansing (record on file. U.S. Biological Sur­
vey). BOONE COUNTY: "lIorthern portioll" (Snead and Hendrickson. 1942:380). CLAY COUNTY: 
110 specific locality (Ruthven and Wood. 1912:204). DICKINSON COUNTY: near M iller's Bay. 
Lake Okoboji (Stephens. 1922:60). FLOYD COUNTY: Nora Springs (Brown. 1917:29). GREENE 
COUNTY: Rippey (Allen. 1870:184). HANCOCK COUNTY: Pilot Knob State Park (Blagen. 
1967:208). JACKSON COUNTY: Michel's Cave. 2 mi. S Springbrook (Trosky and Polder. 
1960:308). LEE COUNTY: near Keokuk (Bennitt. 1939). LINN COUNTY: Cedar Rapids (Van 
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FIG. 52.-Distribution of Spilogale plllorills ifllerrupw in Iowa. For explanation of sym­
bols see Fig. 3. 

Hyning, 1913:312). LYON COUNTY: "northwestern corner" (Snead and Hendrickson, 1942: 
380). PALO ALTO COUNTY: no specific local ity (Ruthven and Wood, 1912:204). SAC COUNTY: 
Wall Lake (SpurrelL 1917:278). STORY COUNTY: "several miles" NE Nevada (Briggs, 1897:6). 
WINNESHIEK COUNTY: Decorah (Hoslett, 1965:373). WRIGHT COUNTY: near Clarion (Schantz. 
1947:288). 

Spilogale putorius interrupta (Rafinesque) 
Spotted Skunk 

1820. Mephilis ifllerrllpra Rafinesque, Ann. Nat., I: 3 (type locality, "Louisiana"; restricted 
to upper Missouri River by Lichenstein, Abh. K. Akad. Wiss. Berl in, for 1836, p. 281, 
1838. 

1952. Spilogllle plllorills illlerrupw, McCarley. Texas J. Sci .. 4: 108, 30 March 1952. 

DislribllliOIl ill IOll'a.-Statewide (see Fig. 52). 

At the time of early settlement of Iowa, the spotted skunk probably occurred 
in suitable habitats only in the western part of the state in the areas adjacent to 
the Missouri River and its tributaries. Evidently, it was not then found in the 
tall-grass prairie areas of north-central Iowa nor in the eastern part of the state. 
Van Gelder (1959) summarized evidence of a northeastward extension of the 
geographic range of Spilogale in the past century or so, a range extension likely 
resulting, at least in part, from habitat changes brought about by agricultural ac­
tivities of the early settlers. 
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Although the spotted skunk was reported to have been present in northwestern 
Iowa in 1858 (Spurrell, 1917:278), the first actual records from the state were 
those published by Parker (1871a:376, 1871b:761)-from Grinnell, Poweshiek 
County, and Des Moines, Polk County. By the early 1900's, this species ap­
parently was common in several northern counties (Ruthven and Wood, 1912: 
205; Stephens, 1922:59; Brown, 1917:30) and in Iowa counties along the Missis­
sippi River (Bailey, 1915:355, 1916:290); it was reported as common throughout 
the state in the 1953 mammal survey by the Iowa Conservation Commission 
(Glen C. Sanderson, personal communication). 

Even though Spilogale occurs in eastern Iowa, to my knowledge there are no 
published records of specimens taken in adjacent parts of Illinois in historic times 
(see Van Gelder, 1959). Miller (1955: 122), however, indicated the presence of 
this species on "islands in the Mississippi River" and Bailey (1916:290) re­
ported that C. H. Swift of Sabula, Jackson County, had "personally trapped two 
specimens of the little spotted skunk on the Illinois side of the Mississippi River 
north of Savannah [= Savanna, Carroll Co., Illinois], twenty years ago." Skeletal 
remains of Spilogale found in southwestern Illinois, radio-carbon dated as rep­
resenting the period 6500 to 4500 BP (Parmalee, 1967: 138), certainly suggest 
that the Mississippi River was not always a barrier to dispersal. This species 
probably extended its geographic range eastward during periods of drier post­
Wisconsin climatic conditions, possibly several times. 

Specimens examined (48).-BENTON COUNTY: Vinton, I (CC). BOONE COUNTY: Ogden, I 
(ISU). BUENA VISTA COUNTY: 3 mi. S Storm Lake, I (BV). CASS COUNTY: near Atlantic, I 
(NWM); 2 mi. S, 3 mi. E Anita, 1 (NWM). CLAY COUNTY: Webb, 1 (AMNH). CRAWFORD 
COUNTY: sec. 23, Denison Twp., 1 (ISU). DECATUR COUNTY: Leon, 2 (I ISU, I USNM). 
DES MOINES COUNTY: 4 mi. N Burlington, 1 (CC). EMMET COUNTY: 3 1/2 mi. N Estherville, 
1 (ISU). GREENE COUNTY: sec. 27, Jackson Twp., 1 (ISU); no specific locality, I (SUI). 
HENRY COUNTY: Mount Pleasant, 1 (CC). HOWARD COUNTY: Chester, 1 (CC). JASPER COUNTY: 
Newton, 2 (KU). JOHNSON COUNTY: Iowa City, 7 (AMNH); no specific locality, 3 (SUI). 
LEE COUNTY: sec. 17, Pleasant Ridge Twp., 1 (ISU). LYON COUNTY: sec. 20, Riverside Twp., 
I (ISU). MAHASKA COUNTY: 1 1/2 mi. S New Sharon, I (KU); I J/2 mi. S, 2 mi. E New 
Sharoll, I (KU). MARION COUNTY: 1 mi. S, I 1/2 mi. E Pella, 1 (KU). MARSHALL COUNTY: 
Marshalltown, 2 (I ISU; 1 USNM). MONONA COUNTY: sec. 9, Franklin Twp., 1 (KU). 
MUSCATINE COUNTY: vicinity Stockton, 1 (DPM). PALO ALTO COUNTY: Ruthven, 3 (UMMZ); 
I/O specific locality, I (UMMZ). POWESHIEK COUNTY: 18 mi. SE Marshalltown, I (CC). SAC 
COUNTY: Wall Lake, I (CC). SCOTT COUNTY: Plainview, I (DPM); Walcott, 1 (DPM); Daven­
port, 1 (DPM). STORY COUNTY: Ames, I (ISU). TAMA COUNTY: Gladbrook. I (USNM). VAN 
BUREN COUNTY: Lacey-Keosauqua State Park, I (ISU). 

Additiollal records.-ALLAMAKEE COUNTY: Lansing (record on file, U.S. Biological Sur­
vey). BUTLER COUNTY: no specific locality (Scott, 1938:537). CLINTON COUNTY: no specific 
locality (Miller, 1955:122). DECATUR COUNTY: sec. 13. Woodland Twp. (Hendrickson, 
1954:25). DES MOINES COUNTY: 5 mi. W Bllrlingtoll (Van Gelder, 1959:273). DICKINSON 
COUNTY: no specific locality (Stephens, 1922:59). DUBUQUE COUNTY: no specific locality 
(Miller, 1955:122). FAYETTE COUNTY: no specific locality (Scott, 1938:537). FLOYD COUNTY: 
no specific locality (Brown, 1917:30). GREENE COUNTY: Churdan (record on file, U.S. Bio­
logical Survey). HAMILTON COUNTY: no specific locality (Scott, 1938:537). HANCOCK COUNTY: 
Pilot Knob State Park (Blagen, 1967:208). HARDIN COUNTY: 3 mi. N, I mi. W Hubbard 
(Bowles, field notes). JACKSON COUNTY: Sabula (Bailey, 1915:355). JOHNSON COUNTY: Solon 
(Bailey, 1915:355); 110 specific locality (Nutting, 1895:43). KEOKUK COUNTY: What Cheer 
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FIG. 53.-Distribution of Mephitis mephitis hudsonica in Iowa. For explanation of sym­
bols see Fig. 3. 

(Bailey, 1915:355). LINN COUNTY: Cedar Rapids (record on file, U.S. Biological Survey). 
MARSHALL COUNTY: no specific locality (Gabrielson. 1921: 149). Mo 'ROE COUNTY: sec. 9. 
Frankl in Twp. (Van Gelder, 1959:273). MUSCATINE COUNTY: Muscatine (Bailey, 1915:355). 
POLK COUNTY: Des Moines (Parker, 187Ib:761). POTTAWATTAMIE COUNTY: Council Bluffs 
(record on file, U.S. Biological Survey). POWESHIEK COUNTY: Grinnell (Van Gelder, 
1959:273). SAC COUNTY: no specific locality (Spurrell, 1917:278). STORY COUNTY: Colorado 
[probably Colo) (Van Gelder, 1959:273). TAMA COUNTY: Tama (Joyce and Eddy, 1944:214). 
VAN BUREN COUNTY: vicinity Stockport (Crabb, 1948:20 I). WINNESHIEK COUNTY: Decorah 
(Bailey. 1915:355). WRIGHT COUNTY: no specific locality (Scott. 1938:537). 

Mephitis mephitis hudsonica Richardson 
Striped Skunk 

1829. Mephitis americana var. 11IIdsonica Richardson. Fauna Boreali-Americana, 1:55 
(type local ity, plains of Saskatchewan, Canada). 

1934. Mephitis mephitis hudsonica, Hall, Univ. California Publ. Zool., 40:368,5 November. 

Distribution in lowa.-Statewide (see Fig. 53). 

The striped skunk is common to abundant throughout Iowa, although con­
tinuously trapped as an important furbearer since early settlement of the state. 
Probably on geographic grounds, Scott (1937:62) assigned specimens from 
northern Iowa to the subspecies hudsonica, but Howell (190 1:31) and Scott 
(loc. cit.) assigned individuals from Delaware County and Story County, respec-
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tively, to the adjacent southern race, avia (the specimen from Story County, ISU 
38a, is a subadult male with small cranial measurements). 

There are relatively few adult specimens of this species from Iowa available for 
critical examination; those that have been studied suggest a north-south size cline 
within the state similar to that found by Jones (1964:294) in Nebraska. Cranial 
measurements of adults from northern and southern Iowa are generally compar­
able to those of skunks from Nebraska and eastern Kansas that have been referred 
to M. m. hudsonica and M. m. avia, respectively (see Table 8 for cranial measure­
ments of Iowan specimens). 

Jones (1964:294) tentatively assigned all striped skunks from Nebraska to the 
subspecies hudsonica, but suggested the possibility that specimens from eastern 
Nebraska might be intergrades with avia. Cockrum (1952:255) considered speci­
mens from northeastern Kansas as assignable to the subspecies avia. Striped 
skunks from north-central Iowa are as large as those I have examined from 
northern Nebraska and the few males I have seen from south-central Iowa have 
measurements greater than those of the type specimen of avia (Howell, 1901:30). 
Although I have not examined topotypes of avia (type locality, San Jose, Mason 
County, Illinois), I am inclined at present tentatively to consider the name M. m. 
hudsonica the most applicable for striped skunks throughout Iowa. 

The subspecies avia is not particularly well defined (see Howell, 1901: 30-31) 
and the name has been applied to individuals from a small geographic area in the 
center of the range of the species. When the genus Mephitis is revised, specimens 
presently considered as avia, may be referrable to the subspecies mesomeLas, a 
name applicable to striped skunks from the south-central United States. 

Specimens examined (79).-ALLAMAKEE COUNTY: within 3 mi. New Albin, I (WSU). 
BLACK HAWK COUNTY: vicinity Cedar Falls, 2 (UN I); Gilbertville, I (UNI). BOONE COUNTY: 
Pilot Mound, 1 (ISU); Luther, I (lSU); Berkley, 2 (lSU). BUENA VISTA COUNTY: 5 mi. N, 6 
mi. W Storm Lake, I (BV). BUTLER COUNTY: New Hartford, I (CC). CHEROKEE COUNTY: 
3 1/2 mi. N Cherokee, I <BV); no specific locality, I (SM). CLAY COUNTY: Dewey's Pasture, 
I (ISU); Webb, 5 (AMNH); no specific locality, 2 (UMMZ). CLAYTON COUNTY: Edgewood, 
I (CC). DAVIS COUNTY: Bloomfield, 2 (ISU). DELAWARE COUNTY: Robinson, I (CC). FREMONT 
COUNTY: Hamburg, I (lSU). GRUNDY COUNTY: Fairfield Twp., I (ISU); 6 mi. N Grundy 
Center, I (CUI). HAMILTON COUNTY: Jewell. I (lSU). HOWARD COUNTY: Riceville, 2 (ISU). 
KOSSUTH COUNTY: Lakota, I (lSU); Titonka, I (lSU); Algona, 3 (ISU). LINN COUNTY: Al­
burnett, I (CC). LOUISA COUNTY: no specific locality, I (SUI). LYON COUNTY: sec. 34, River­
side Twp., 1 (ISU); sec. 35, Elgin Twp., 2 (lSU); sec. 20, Lyon Twp., I (ISU); sec. 26, Lyon 
TlI'p.. I (lSU); sec. 20, Dale Twp., I (ISU). MAHASKA COUNTY: 3 mi. N Oskaloosa, I (KU); 
1/4 mi. W Oskaloosa, I (KU). MARION COUNTY: I mi. N, 2 mi. E Pel/a, I (CUI); 1/2 mi. S, 
I mi. E Pella. I (KU). MILLS COUNTY: Missouri River, I (ISU). MITCHELL COUNTY: Osage, 
5 (ISU). MONONA COUNTY: sec. 27, Belvedere Twp., I (ISU). MONROE COUNTY: 3 mi. N, 4 
1/2 mi. E Albia, I (KU). MUSCATINE COUNTY: vicinity Stockton, I (DPM). POWESHIEK 
COUNTY: 8 mi. N Montezuma, I (KU); 3/4 mi. W Montezuma, I (KU). RINGGOLD COUNTY: 
2 mi. SE Beaconsfield, I (lSU). SAC COUNTY: 5 mi. S, I 3/4 mi. W Newell, 1 (BV). SCOTT 

COUNTY: near Maysville, I (DPM). STORY COUNTY: Ames, I (lSU). WINNEBAGO COUNTY: 
Lake Mills, I (lSU); Forest City, 2 (lSU). WINNESHIEK COUNTY: Lower Dam, I (UMMZ); 
Decorah, 13 (CC). 

Additional records.-ALLAMAKEE COUNTY: New Albin (Hoslett, 1965:375); Lansing 
(record on file, U.S. Biological Survey). DAVIS COUNTY: Eldon Fox Range [1 mi. N, 5 mi. E 
Florisl (Scott and Klimstra, 1955:31). DECATUR COUNTY: sec. 13, Woodland Twp. (Hendrick­
son, 1954:25). DICKINSON COUNTY: no specific locality (Stephens, 1922:59). FLOYD COUNTY: 
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TABLE 8.-Crallial measurements of adult Mephitis mephitis hudsonica from Iowa. Super­
script numbers indicate sample size when less than listed in left-hand column. 

~ Number of '" .:! .c:.0specimens 0.1: ;-5 
averaged. or ."

>'eiJ 
c E '" o " catalogue c " 0- ~.E 

l.i Nnumber 

Northern Iowa (Boone County and counties north thereoO 

Average 10 (d) 78.6 50.9!1 19.0 43.2 30.6 22.7 
Minimum 76.3 48.8 16.9 40.5 29.7 21.1 
Maximum 80.5 53.5 20.0 45.4 31.8 24.6 
so± 1.81 1.54 0.88 1.38 0.78 1.01 

Average 12 (9) 70.9 44.8 18.3 37.9 28.2 21.9 
Minimum 68.6 43.8 16.7 36.5 26.0 20.7 
Maximum 72.4 45.9 20.0 39.0 29.6 23.0 
so± 1.33 0.61 I.78 0.87 1.09 0.66 

Southern Iowa (Marion. Poweshiek. and Ringgold counties) 

Average 3 (d) 72.8 48.1 19.2 41.0 28.3 21.6 
Minimum 70.9 45.5 18.7 39.0 27.5 20.6 
Maximum 74.2 ." 1.5 20.2 43.2 29.5 22.9 
so± 1.69 3.08 0.84 2.11 1.04 1.18 

Mahaska and Monroe counties, respectively 

KU 109833,9 69.7 44.5 20.0 37.0 27.5 20.9 
KU 108076,9 67.7 42.7 16.6 37.0 27.5 20.9 

no specific locality (Brown. 1917:29). GREENE COUNTY: Churdan (record on file, U.S. Bio­
logical Survey). HANCOCK COUNTY: Pilot Knob State Park (Blagen. 1967:208). DELAWARE 
COUNTY: no specific locality (Howell, 190 I :31). MARSHALL COUNTY: Marshalltown (Gabriel­
son, 1921: 148). POTTAWATTAMIE COUNTY: Council Bluffs (record on file. U.S. Biological 
Survey). SAC COUNTY: //0 specific locality (Spurrell. 1917:278). WRIGHT COl:1"TY: "Walled 
Lake" [Wall Lake] (Aldrich. 1877:687). 

Lutra canadensis canadensis (Schreber) 
River Otter 

1776. Mustela lutra ('(Illadellsis Schreber. Die Sliughiere .... Theil 3. Heft 18. pI. 126b [type 
locality. eastern Canada (= Quebec)]. 

1823. Lutra ca//ade//sis, Sabine, ill Frankl in. Narrative of a journey to the shores of the 
Polar Sea in ... 1819-22. p. 653. 

Distributio// ill IOIl·a.-Formerly statewide in suitable habitats: recently recorded only 
along the Mississippi River and adjacent tributaries south to SCOIl County and along the 
Missouri River (see Fig. 54). 

Prior to settlement of Iowa, the otter was abundant along major rivers and their 
tributaries throughout the state. Trapping pressure, pollution of streams, and 
agricultural activities of early settlers drastically reduced populations of this 
species. By 1840, Galland (1921 :500) considered the otter to be rare in the state, 
although occasional individuals were reported from the interior of Iowa in the 
late 1800's and early 1900's (Scott, 1937:61). 
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FIG. 54. Records of occurrence of LI/lra canadensis canadensis in Iowa. For explanation 
of symbols see Fig. 3. The shaded area represents the present distribution. 

Prior to December 1969, when a female otter was taken at Lake Manawa near 
Council Bluffs, Pottawattamie County, and others were sighted in the same vicin­
ity (D. E. King, Iowa Conservation Commission, personal communication), the 
last authentic Iowan record of Lutra in the Missouri River drainage was from 
Smithland, Woodbury County, in 1929 (Sanderson, 1954:52). 

Evidently the otter never was extirpated in the upper Mississippi River and its 
tributaries. Through a program of complete protection, Lutra increased in num­
bers in southern Minnesota (Gunderson and Beer, 1953: I50), and by the early 
1940's there were a number of reports of otters along the Mississippi River in 
Allamakee County. The species has continued to expand its range southward 
and periodically individuals are taken accidently in commercial fishing nets or 
beaver traps in eastern Iowa counties. The southernmost recent record known to 
me is a specimen (DPM 494) from Grant's Slough, near Princeton, Scott County, 
taken on II April 1966. On the Illinois side of the Mississippi River, the otter 
"has been seen or taken in 25 counties" since 1900 (Hoffmeister and Mohr, 
1957: 106). 

Polder (1958:560) reported little recent movement of otters toward the interior 
of the state from the Mississippi River and the only interior record evidently 
known to him was from Elk Creek, near Colesburg, Delaware County. Under 
complete protection, along with continuous efforts to decrease water pollution 
and improve streamside habitats in the state, this species may increase in num-
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bers and perhaps will reach the former limits of its geographic range in the central 
United States. 

All specimens of otter from Iowa that I have examined are from the Mississippi 
River and, on geographic grounds, are best referred to the northern sub­
species, L. c. canadensis. The subspecies, L. c. interior, which occurs in Nebraska 
(Jones, 1964:296) also may inhabit western Iowa. 

After this report was completed, van Zyll de Jong (1972) revised the river 
otters and employed the generic name Lontra for new world representatives. In­
asmuch as I have not had the opportunity to review his findings, I here employ 
Lutra. 

Specimens examined (5).-ALLAMAKEE COUNTY: Mississippi River. 5 mi. N Lansing, 
(ISU): near ul/lsing. I (lSU); no specific locality, 1 (SUI). SCOTT COUNTY: Princeton, 
(DMP): Grant's Slough, near Princeton, I (DPM). 

Additional records (Bowles, 1971 :422-423, unless otherwise indicated).-BuCHANAN 
COUNTY: Wapsipinicon River. near Independence. DELAWARE COUNTY: Elk Creek, near 
Colesburg (Polder, 1958:560). DICKINSON COUNTY: Spirit Lake (Mosher, 1882:66). DUBUQUE 
COUNTY: Spechts Ferry (Polder, 1958:560). FLOYD COUNTY: Little Cedar River. JACKSON 
COUNTY (Sanderson, 1954:55): between Bellevue and Gordon's Ferry; Running Slough, 
Green Island Bottoms. LINN COUNTY: no specific locality (Osborn, 1905:567). MARION 
COUNTY: Des Moines River, near Harvey (Van Hyning, 1913:311). MONROE COUNTY: Albia 
(Van Hyning, 1913:12). POCAHONTAS COUNTY: Swan Lake Twp. POTTAWATTA~lIE COUNTY: 
Boyer River; Lake Manawa, near Council Bluffs (see text). SAC COUNTY (Spurrell, 1917:227): 
Sac City; Wall Lake. SHELBY COUNTY: near Kirkman; Nishnabotna River. lIear Harlall. 
STORY COUNTY; Cambridge (Scott, 1937;61). WOODBURY COUNTY: near Smithland (Sander­
son, 1954:52). 

Family FELIDAE 

Key to Iowan Felids 

I. Tail more than twice length of hind foot; premolars 3/3; zygomatic breadth more 
than 110 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Felis concolor, p. 137 

I '. Tail shorter than hind foot: premolars 2/1; zygomatic breadth less than 110 .. 1 
1.( 1') Tip of tail black all around; jugular foramen separate from anterior condyloid for-

amen Lvnx calladensis, p. 139 
1'. Black at tip of tail restricted to dorsal blotch; jugular foramen and anterior condyloid 

foramen confl uent . . . . . . . . . . . . . . . . . . Lynx rufus, p. 139 

Felis concolor schorgeri Jackson 
Mountain Lion 

1955. Felis concolor schorgeri Jackson, Proc. BioI. Soc. Washington, 68: 149, 31 October 
(type locality, near Appleton, Outagamie Co., Wisconsin). 

Distribution in IOlVa.-Formerly probably statewide, now extirpated (see Fig. 55). 

The mountain lion undoubtedly occurred in most wooded areas of Iowa during 
the early period of settlement, although no museum specimens are available to 
verify the taxonomic status of this felid in the state. I know of no specific in­
stances of occurrence in the southeastern part of Iowa, but there are several 
records of mountain lions from other parts of the state (Bowles, 197 I :423). 

To the west, Jones (1964:299) reported two specimens of F. conc%r from 
northern Nebraska, as well as literature records from along the Missouri River. 
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FI(;. ~~.-Records of occurrence of Felis cOl/color schorg£'l"i in Iowa. For explanation of 
symbols see Fig. ~. 

Cory (1912:280) cited several records from northeastern Illinois but none from 
the vicinity of the Mississippi River. In addition, Roberts (\ 945: 18) wrote that 
"five or six panthers" were killed in 1841 by Sioux Indians on the Cedar River 
in what is now either southern Minnesota or northern Iowa. 

It is impossible to know when the last mountain lion was seen or killed within 
the borders of the state. For example, Van Hyning (1913:312) reported that an 
individual was shot on an island in Rush Lake, Osceola County, on 13 April 
1909. It is doubtful that the incident occurred at that late date, however. 

The subspecific name schorgeri has been applied to this species in Iowa and 
adjacent states (see map, Hall and Kelson, 1959:957), and is used herein, al­
though with strong reservations. Jones (1964:300) referred F. concolor in Ne­
braska to the subspecies hippolestes. No barriers to dispersal of this species 
existed in this part of its range and it thus seems unlikely that noteworthy geo­
graphic variation existed among populations in Iowa and adjacent states. 

Specill1el/s eX(//l/il/ed.-N one. 
Additiol/al records (Bowles. 1971 :423. unless otherwise indicated).-AuDUBON COUN ry: 

Buck Creek. Oak Field Twp. BUENA VISTA COUNTY: south bank Inyan Yankey [probably 
Little Sioux River]. near Sioux Rapids. CRAWFORD COUNTY: Boyer River. Boyer Grove. 
DALLAS COUNTY: outlet Pilot Lake [SW 1/2 of sec. 3. Lincoln Twp.]. FLOYD COUNTY: near 
Floyd. MADISON COUNTY: Crawford Twp. MONTGO~IERY Co TY: Red Oak Twp. OSCEOLA 
COUNTY: Rush Lake (Van Hyning. 1913:312). 
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Lynx canadensis canadensis Kerr 
Lynx 

1792. Lynx canadensis Kerr, The animal kingdom ... , 1, systematic catalogue inserted be­
tween pp. 32-33 and p. 157 (type locality restricted to Province of Quebec, Canada, 
by Miller and Kellogg, Bull. U.S. Nat. Mus., 205:777,3 March 1955). 

Distribution in JOlVa.-Probably occurred irregularly in northern Iowa and southward 
along forested river valleys prior to settlement of the state; known certainly only by a single 
recent record (not mapped). 

The only specimen of a lynx from Iowa known to me is an individual, probably 
a young male, that was obtained on 13 July 1963 near a wooded stream in Shelby 
County (Rasmussen, 1969:371). There are no other indisputable records of this 
species from the state, although it probably occurred irregularly in northern Iowa 
in the period of early settlement (Scott, 1937:67) an9 occasional individuals prob­
ably ranged southward along heavily forested river valleys. 

Many early historical accounts referred to the "Canada lynx" or "lynx" without 
additional comments regarding the presence of the bobcat (see account of L. 
rufus). Van Hyning (1913:312), for example, reported that "a hunter on the is­
land south of the city [Muscatine] today [14 January 1906] killed a Canadian 
lynx," but there is doubt as to the accuracy of identification (see Scott, 1937:67). 
On the other hand, Spurrell (1917:280) discussed the occurrence of both species 
of Lynx in Sac County and gave reasonably convincing evidence that "three 
[lynx] were trapped in 1869 and one in 1875." 

1 know of no specimens of L. canadensis from Illinois, but an individual col­
lected in 1890 in northeastern Nebraska was reported by Jones (1964:302). 
Gunderson and Beer (1953: 167) commented that the lynx is "no longer [as] 
abundant in Minnesota as it was in pioneer days, although a few are taken each 
year along the northern border of the state." 

Some recent authors have employed the specific name Lynx lynx for this 
species. 

Specimen examined (]).-SHElBY COUNTY: sec. 4. T. 80 N. R. 37 W, I (collection of J. 
Rasmussen). 

Additional record.-SAc COUNTY: no specific local ity (Spurrell, 1917:280). 

Lynx rufus rufus (Schreber) 
Bobcat 

1777. Felis rufa Schreber, Die Saugthiere ... , 3, pI. 109b (type locality, New York). 
1817. Lvnx rufus. Rafinesque. Amer. Monthly Mag.. 2:46. November. 

Distrihution in IOll'a.-Fairly common in northeastern part of state; rare in suitable 
habitats throughout remainder of Iowa (see Fig. 56). 

The bobcat is relatively common in the hardwood forest region of northeastern 
Iowa and occurs sparingly in heavily wooded parks and river bottoms throughout 
the remainder of the state. The species probably was fairly common in Iowa and 
adjacent states at the time of settlement by white man, but now is rare in northern 
Missouri (Bennitt and Nagel, 1937: 176), northern Illinois (Hoffmeister and 
Mohr, 1957: 123), and eastern Nebraska (Jones, 1964:304). Bobcats still are 
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FIG. 56.-Distribution of Lynx mfus rufus in Iowa. For explanation of symbols see Fig. 3. 

occasionally found in southern Minnesota, but the species is more abundant 
farther to the north in that state, perhaps owing to removal of coniferous forests 
and subsequent decline in populations of the lynx (Lynx canadensis) (Gunderson 
and Beer, 1953:167). 

This felid often was referred to as "wild cat," "bay lynx," or "lynx" by early 
settlers and it thus is difficult to determine if historical reports refer to L. rufus 
or L. canadensis. Mosher (1882:66), for example, reported that four "Canada 
lynxes" were killed in the vicinity of Spirit Lake, Dickinson County, "since I 
came," but because he made no mention of bobcats, I am reasonably certain he 
was referring to the latter species. In addition, Smith (1902:385), probably in 
reference to two of the above-mentioned animals, reported that "a lynx, known 
among the trappers as the 'bobcat' ... was killed in the winter of 1869 or 1870 
northwest of Spirit Lake ... [and] another that winter ... [was] killed west of 
West Okoboji." 

There are, to my knowledge, only three Iowan specimens of this species with 
accurate data in museum collections. 

SpecimellS examined (3).-BLACK HAWK COUNTY: Snag Creek. near Cedar Falls. I (UNI). 
DELAWARE COUNTY: Plum Springs [= Greeley]. I (USNMl. JONES COUNTY: E of Monticello. 
I (ISU). 

Addirional records (Polder. 1958:562. unless otherwise indicated).-ALLAMAKEE COUNTY: 
Lansing (record on file. U.S. Biological Survey); Harpers Ferry (Iowa Conservationist. 
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1955, 14: 11O}. BLACK HAWK COUNTY: N of Waterloo (Iowa Conservationist. 1954, 13:70). 
CLAYTON COUNTY: Turkey River [probably near Garber] (Iowa Conservationist, 1960. 19: 
10). DICKINSON COUNTY (Smith, 1902:385): NW of Spirit Lake; W of West Okoboji. DUBUQUE 
COUNTY: White Pine Hollow State Park; Swiss Valley [not precisely located]. FLOYD COUNTY: 
no specific locality (Brown, 1917:28). FREMONT COUNTY: no specific locality. HANCOCK 
COUNTY: Pilot Knob State Park (Blagen, 1967:208). HOWARD COUNTY: Bear Creek, near 
Lime Springs (Iowa Conservationist. 1954. 13:70). JACKSON COUNTY: near St. Donatus. 
JEFFERSON COUNTY: [between] Batavia and Libertyville. JONES COUNTY: 110 specific locality 
(Polder, 1953:722). KEOKUK COUNTY: North Skunk River, 7 mi. W Talleyrand (Iowa Con­
servationist. 1955. 14: 110). LEE COUNTY: Harrison Twp.; Green Bay Twp. LYON COUNTY: 
no specific locality. MADISON COUNTY: near Patterson. PAGE COUNTY: no specific locality 
(Spurrell. 1917:280). SCOTT COUNTY: 2 mi. S Maysville (Des Moines Register. 16 December 
1958). WOODBURY COUNTY: Sloan. 

ORDER ARTIODACTYLA-Even-toed Ungulates 

Probably all five of the species of native ungulates, which represent three fami­
lies, were either eliminated or nearly so by European man in Iowa. Only the two 
species of deer now occur in the state-return of the white-tailed deer being a 
direct result of management by the Iowa Conservation Commission. 

Key to Iowan Artiodactyla 

I. Horns not deciduous. not branched. present in both sexes; lacrimal bone articulating 
with nasal bone (family Bovidae) . . . . . . . . . . . . . . . . . . . . 8isol1 bisol1, p. 147 

I'. Horns or antlers deciduous. branched. absent in females (except Antilocapridae); 
lacrimal bone not articulating with nasal bone 2 

2.( I') Horns composed of fused hairs surrounding bony core. present in both sexes; lateral 
digits (dew hoofs) absent (family Antilocapridae) ..... Alltilocapra americana. p. 147 
Antlers composed of bone. absent in females. lateral digits present (family Cervidae) . " 

............ 3 

3.(2') Tail straw-colored: maxillary toothrow more than 110; canines present . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cervus elaphus. p. 141 

3'. Tail bicolored (white along with brown or black): maxillary toothrow less than 110; 
canines lacking 4 

4.(3') Tail relatively large, brown above, white below; each antler with one main beam 
giving rise to a series of tines; lacrimal pit shallow .. Odocoileus virgil1ial1l1s, p. 144 

4'. Tail relatively small, tipped with black; each antler with main beam branching 
dichotomously forming two secondary branches. each with tines; lacrimal pit deep ... 
. . . . . . . . . . . . . . . . . . . . . . .. . Odocoileus hemiol1us, p. 143 

Family CERvIDAE-Wapiti, Deer, and Allies 

Cervus elaphus canadensis Erxleben 
Wapiti 

1777. ICervllS elaphlls] canadel1sis Erxleben, Systema regni animal is ... , p. 305 (type 
local ity, eastern Canada, probably the vicinity of Montreal according to V. Bailey, 
Proc. BioI. Soc. Washington. 48:187.15 November 1935). 

Distribution ill luwa.-Formerly abundant in prairie habitat throughout the state; extir­
pated by the late 1800's (see Fig. 57). 

https://48:187.15


142 SPECIAL PUBLICATIONS MUSEUM TEXAS TECH UNIVERSITY 

95 92 

95 92 

FIG. 57.-Former distribution of Cervils elaphus candensis in Iowa. For explanation of 
symbols see Fig. 3. 

The wapiti, or American elk, was abundant in the tall-grass prairie of western 
and central Iowa and probably occurred along prairie ridges in the eastern part 
of the state in the early 1800's. No museum specimens of this species taken in 
Iowa are available, but antlers and other skeletal remains have been found in 
scattered localities throughout the state. In addition, the historical literature 
contains numerous authenticated records of wapiti from many places in Iowa 
(Bowles, 197 I). There are, however, few reports of C. e. canadensis from the ex­
treme southeastern part of the state. This suggests that it may have been un­
common in the predominantly forested section of Iowa and, also, disappeared 
from there early in the period of settlement. 

Winter herding behavior of this species made it easy prey for man, especially 
during heavy blizzards. According to the historical literature, large numbers of 
wapiti were slaughtered in the severe snow and ice storms of 1855-1857 and 
only occasional individuals subsequently were seen in central Iowa. A few small 
herds continued to exist in protected valleys in the northwestern part of the 
state until they were driven south, and many individuals killed, in the winter of 
187 I (Bowles, 1971:424). 

Specimens examined.-None. 
Selected additional records (Bowles, 1971 :424-425. unless otherwise indicated).-AuDUBON 

COUNTY: Indian Creek [Sharon Twp.]; near West Exira. BLACK HAWK COUNTY: Cedar 
Falls; near Hudson. BUCHANAN COUNTY: Independence. BUTLER COUNTY: vicinity Bristow. 



143 BOWLES-MAMMALS OF IOWA 

,.------------------------ ----------, 
95 92 

Miles 

95 2 

FI(;_ .'i8.-Distribulion of Odocoilells !lemiol1l1s !lemiol1l1s in Iowa. For explanalion of 
symbols see Fig. 3. 

CERRO GORDO COU:-:TY: Shell Rock River. near Rock Grove [probably Rock Falls). CLI~T()N 

COUNTY: Elk River Twp. CRAWFORD COUNTY: no specific locality. FLOYD COUNTY: no 
specific locality. FRANKI.IN COUNTY: Reeve Twp. GREENE COUNTY: New Jefferson [not 
specifically localed] (Allen. 1870: 18.'i). HA~IILTON COUNTY: White Fox Creek. New Castle 
I = Webster City): sec. 19. T. 87 N. R. 26 W. HARDIN COUNTY: Clay Twp. JEFFERSON 
COli\:TY: no specific locality. JONES COlNTY: 1/2 mi. NW Fairview. KOSSUTH COUNTY: W (~r 

Ri"erdllle[l1of precisely loeafed]: S of Wesley. LYON COUNTY: T. 98 N. R. 44 W. MADISON 
COUi\:TY: no specific locality. MONH;mIERY COUNTY: Walnut Creek. West Twp. OSCEOLA 
COL'1':TY: Sihley. POOHONTAS COUNTY: 7 mi. N Fonda (Spurrell. 1917:27.'i): NW 1/4 o/sec. 
35, Crt/llf Tllp.: west branch Lizard Creek. Lincoln Twp. SAC COUNTY: Douglas Twp.: Wall 
Lake. SIIELIlY COl'NTY: 3 mi. SE Irwin. SIOUX COUNTY: Orange Cily. WEHSTER COlNTY: near 
mouth Lizard Creek IFort Dodge]. WOODHURY COUNTY: Little Sioux River. 

Odocoileus hemionus hemionus (Rafinesque) 
Mule Deer 

1817. Cel'l'lIs !lemiol1l1s Rafinesque. Amer. Monthly Mag.. 1:436. October (type localily. 
mouth of Big Sioux River. Union Co.. South Dakota). 

1898. Odocoilells !lcmiol1l1s. Merriam. Proc. BioI. Soc. WashinglOn. 12: 100. 30 April. 

Dislrihll/iOI1 il1!oll·lI.-Probably occurs irregularly in western third of state (see Fig. 58l. 

The mule deer probably occurs irregularly in western Iowa. Three Iowa-taken 
specimens, all males, have been reported in the literature in recent years (see 
Kline, 1959) but other individuals, including a female, have been taken as far 

https://FRANKI.IN
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east and north as Webster and Emmet counties, respectively (records on file, 
Iowa Conservation Commission). 

Inasmuch as a specimen from Fremont County was taken on an island in the 
Missouri River, it seems likely that the Missouri is only a partial barrier to dis­
persal of these deer. I know of no records in the scientific literature of mule deer 
from Missouri, but individuals have been reported from scattered localities in 
Minnesota (Gunderson and Beer, 1953: 176). 

This species may have occurred in western Iowa during the early period of 
settlement, but probably was no more common than at present. In 1843, for 
example, Audubon (Audubon, 1897:484) wrote: "We passed the river called the 
Sioux Pictout [Little Sioux River] .... On going along the bank bordering a long 
and wide prairie, thick with willows and small brushwood, we saw four Black­
tailed Deer immediately on the bank." Although it is unclear whether Audubon 
observed these deer in Nebraska or in what is now northwestern Harrison County, 
it does seem likely that mule deer occurred on both sides of the Missouri River 
at that time. 

There are, to my knowledge, no reports of this deer in eastern Iowa but at 
least one herd maintained in the late 1800's on a farm in Cerro Gordo County 
reportedly contained some mule deer (Lincoln, 1909:935) and it is not unlikely 
that occasional individuals escaped from captivity. 

Specimens examined.-None. 
Additional records (on file. Iowa Conservation Commission. unless otherwise indicated). 

-DECATUR COUNTY: near Leon (Sanderson, 1956:457). DICKINSON COUNTY: 5 mi. NW Spirit 
Lake. EM~IET COUNTY: near Armstrong. FREMO T COUNTY: "on an island of the Missouri 
River:' 4 1/2 mi. W, I mi. N Hamburg (Kline, 1959:148). LYON COUNTY: near Big Sioux 
River. NW 1/4 of sec. 25, T. 100 N, R. 49 W (Kline, loc. cit.). POTTAWATTAMIE COUNTY: 
near Council Bluffs. WEBSTER COUNTY: near Fort Dodge: near Stratford. 

Odocoileus virginianus macrourus (Rafinesque) 
White-tailed Deer 

1817. Curvus [sic] IIUlCruUrtlS Rafinesque, Amer. Monthly Mag., 1:436, October (type 
locality, "Plains of the Kangar [= Kansas] River"; restricted to plains near Wakarusa 
Creek. Douglas Co., Kansas, by Miller and Kellogg, Bull. U.S. Nat. Mus., 205:804, 3 
March 1955). 

1902. Odocoileus virginianus macrOUrtls, Cary. Proc. Nebraska Ornith. Union, 3:69, 
December. 

Distribution in IUlVa.-Presently common to locally abundant throughout the state; origi­
nal populations extirpated prior to 1900 (see Fig. 59). 

When European man first settled in Iowa in the early 1800's, the white-tailed 
deer was common in the hardwood forest of eastern Iowa and in wooded river 
valleys throughout the rest of the state. Although there may have been some 
initial increase in numbers as a result of agricultural practices of the early settlers, 
populations soon were reduced drastically by hunting pressure, particularly 
during winter. Many white-tailed deer were killed in eastern Iowa, for example, 
during the severe snow and ice storms in the winter of 1848-49. Similar drastic 
reductions in numbers took place in central Iowa in 1855-57, and in western 
counties in 1880-81 (Bowles, 1971 :425). 
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FIG. 59.-Distribution of Odocoilells virginianlls macrOllrtlS in Iowa. For explanalion 
of symbols see Fig. 3. 

The last wild individual of which I have record (prior to escape of captives) is 
from northern Sac County in 1890 (Spurrell, 1917:26), although Nutting (1893: 
40) wrote: "A specimen of this deer was killed last winter [1891] in Johnson 
County. There is a strong probability, but not a certainty, that the animal had 
escaped confinement in another part of the state." A few deer may have continued 
to exist in the protected valleys of northeastern Iowa because there evidently was 
an early reestablishment of the species in that part of the state. Presumably, 
however, individuals also entered Iowa from adjacent parts of Minnesota and 
Wisconsin following statewide protection of 0. virginianus in 1898 (see Madson, 
1953). 

Several captive herds of white-tailed deer were maintained in various parts of 
the state, at least for a time. In Cerro Gordo County, for example, a herd of 
white-tailed deer, some of which were obtained from Minnesota and Wisconsin, 
was established in the late 1800's (Lincoln, 1909:935). It is not unlikely that 
occasional individuals escaped from this captive herd, as was true elsewhere in 
the state. 

The principal sources for reestablishment of the white-tailed deer in Iowa, 
however, were the captive herds in Avoca, Pottawattamie County, and Keota, 
Washington County. Both of these herds were started primarily with individuals 
captured in Nebraska (Scott, 1937:84; Sanderson and Speaker, 1954:615). As 
captive populations built up, individuals escaped and this species was again 
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established in Pottawattamie County by 1914, and along the Skunk River, near 
Keota, by the early 1920's. Another captive herd was established in Ledges State 
Park, Boone County, in 1928 with two individuals from Minnesota and others 
that were "live trapped from the Avoca herd" (Sanderson and Speaker, 
1954:615). White-tailed deer from the Ledges State Park subsequently were 
transplanted to counties throughout the state (see Salinas, 1948, for localities of 
introductions). Between 1940 and the reopening of a hunting season for this 
species in 1953, there was a sharp increase in numbers and distribution of 0. 
virginianus throughout Iowa. For further details on population growth during 
this period, the reader is referred to the detailed summary published by Sander­
son and Speaker (1954). 

Jones (1964:318), although referring all white-tailed deer in Nebraska to the 
subspecies 0. v. macrourus, pointed out the difficulty of recognizing geographic 
races in the central United States. Because Nebraska was the primary source of 
populations presently occupying Iowa, it seems best to continue to use the sub­
specific name macrourus for this species in Iowa at least until the systematics 
of this species is reviewed. It should be mentioned, however, that populations of 
white-tailed deer in Iowa in the early 1800's may have been primarily of eastern 
origin. 

Specimens examined (22).-ADAMS COUNTY: I 1/2 mi. S, 6 mi. E Corning, I (KU). 
CHEROKEE COUNTY: E of Cherokee, I (SM). CLINTON COUNTY: no specific locality, I (ISU). 
DICKINSON COUNTY: N of Superior, 1 (ISU). FLOYD COUNTY: 2 mi. N Floyd [label reads 
Mitchell County], I (ISU): Floyd Twp., I (ISU). GUTHRIE COUNTY: 4 1/2 mi. S, 1 mi. E 
Bayard, I (BV). JONES COUNTY: Oxford Junction, I (ISU). KEOKUK COUNTY: 2 mi. N. I mi. 
W Sigourney. 2 (KU); 1 112 mi. S Sigourney, 2 (KU). MAHASKA COUNTY: 2 mi. N, 112 mi. £ 
Nell' Sharon, I (KU); 5 1/2 mi. N, 3 1/2 mi. E Oskaloosa, 3 (KU); 3 mi. S, 3 mi. W Oskalo­
osa, 1 (KU); 4 112 mi. S, 2 mi. W Oskaloosa, 2 (KU). POTTAWATTAMIE COUNTY: no specific 
locality. 1 (ISU). POWESHIEK COUNTY: 2 1/2 mi. S, 1/2 mi. W Searsboro, I (KU). WOODBURY 
COUNTY: NW of Anthon, I (ISU). 

Selected additional records (Bowles, 1971 :426. unless otherwise indicated).-AL­
LA~IAKEE COUNTY: lupper] Iowa River valley (Madson, 1953:101). AUDUBON COUNTY: Exira. 
BLACK HAWK COUNTY: Bennington Twp. BOONE COUNTY: Worth Twp. (Buxton, 1951 :7); 
Colfax TII·p.; Douglas Twp. (Buxton, loco cit.). BREMER COUNTY: Janesville. BUCHANAN 
COUNTY: 2 mi. SE Independence. BUTLER COUNTY: Bristow. CASS COUNTY: Union Twp. 
CHICKASAW COUNTY: Deerfield Twp. CLAYTON COUNTY: vicinity McGregor (Peterson, 1952: 
158). CLINTON COUNTY: Waterford Twp. CRAWFORD COUNTY: Mason's Grove [not precisely 
located] (Spurrell. 1917:276). DECATUR COUNTY: sec. 13, T. 68 N, R. 24 W (Hubbard, 1952: 
II). DELAWARE COUNTY: no specific locality (Sohn, 1967:75). DICKINSON COUNTY: Spirit 
Lake. EMMET COUNTY: no specific locality (Sohn, 1967:75). FLOYD COUNTY: vicinity SI. 
Charles [Charles City]. FREMONT COUNTY: 4 mi. SE McPaul. GREENE COUNTY: no specific 
locality (Sohn, 1967:75). GUTHRIE COUNTY: Highway 64, E of Panora (Swisher, 1940:409). 
HANCOCK COUNTY: Pilot Knob State Park (Blagen, 1967:208). HARDIN COUNTY: Clay Twp. 
JACKSON COUNTY: Maquoketa River, vicinity Maquoketa Caves (Swisher, 1940:399). JASPER 
COUNTY: Skunk River. JOHNSON COUNTY: no specific locality (Nulling, 1893:40). JONES 
COUNTY: 1/2 mi. NW Fairview. KOSSUTH COUNTY: Prairie Twp. LYON COUNTY: T. 98 N, R. 
44 W. MAHASKA COUNTY: Oskaloosa TlI'p. MONROE COUNTY: no specific locality (Sohn, 
1967:75). PLYMOUTH COUNTY: Sioux River, Sioux Twp. POCAHONTAS COUNTY: sec. 24, Dover 
Twp.; Grant TlI'p. POTTAWATTAMIE COUNTY (SCOII, 1937:84): Avoca; N of Hancock. SAC 
COUNTY: near Lake View. SHELBY COUNTY: vicinity Irwin (SCOII, 1937:84); 114 mi. S 
Copenhagen. TAMA COUNTY: no specific locality (Sohn, 1967:75). VAN BUREN COUNTY: Cedar 
Twp. WARREN COUNTY: no specific locality (Sohn, 1967:75). WEBSTER COUNTY: near mouth 
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Lizard Creek [Fort Dodge] (Allen, 1846:8). WINNESHIEK COUNTY: no specific locality 
(Sohn, 1967:75). WRIGHT COUNTY: Wall Lake (Scott, 1947:443). 

Family ANTlLOCAPRIDAE-Pronghorn 

Antilocapra americana americana (Ord) 
Pronghorn 

1815. Anti/ope Americanl/s Ord, in Guthrie, A new geographical, historical, and com­
mercial grammar ... , ed. 2, 2:292, 308 (type locality, unknown--noted in the orig­
inal description as found "on the plains and the high-lands of the Missouri"). 

1818. Antilocapra americana, Ord, J. Phys. Chim. Hist. Nat. et Arts. 87: 149. 

Distribution in Jowa.-Formerly occurred in western part of state, now extirpated (not 
mapped). 

The former presence of the pronghorn is noted in historical accounts of several 
western Iowa counties, and one source noted occurrence of this species as far 
east as Jefferson County (Bowles, 1971 :426). The only record of actual sighting 
of pronghorn in Iowa, however, was reported by Jones (1960:249) from just north 
of the Little Sioux River in 1850, in what is now "northwestern Harrison County 
or southwestern Monona County." 

This species evidently was not observed by early explorers along this part of 
the Missouri River and perhaps dispersal was blocked by adjacent deciduous 
forests as was suggested by Jones (1964:321). He pointed out, however, that 
the riparian community was discontinuous to the north of Nebraska, and the 
pronghorn thus may have entered Iowa from South Dakota. Such may have been 
the case, for on I 1 September 1844 Captain Allen (1846: 14) and a party of 
dragoons were travelling southward along the east side of the Big Sioux River 
near the present site of Sioux Falls, South Dakota, and reported as follows: "In 
the afternoon, Jones killed an Antelope, and we saw ten more in a short distance 
among gentle hills of the prairie; I was surprised to meet them in this country." 
Allen's last comment suggests that although pronghorns occurred in this region­
including Minnesota (see Roberts, 1945: 16-17)-they were uncommon at that 
time. This species was also reported from western Missouri prior to settlement 
(McKinley, 1960:503). 

Presumably this species occurred farther to the east at least sometime in the 
late Pleistocene period and perhaps during eastward expansions of the grasslands 
in the post-Pleistocene, especially during Atlantic time. It is of interest to note, 
for instance, that Hay (1924:284) reported part of a radius, presumably of A. 
americafUl, from a collection made "in the lead region of Wisconsin, Iowa, and 
Illinois" [= vicinity Dubuque, Iowa]. 

Records ofoccl/rrence.-See text. 

Family BOVIDAE-Bovids 

Bison bison bison (Linnaeus) 
Bison 

1758. [Bas) bison Linnaeus, Systema naturae, ed. 10, 1:72 (type locality restricted to ancient 
"Quivera," central Kansas, by Hershkovitz, Proc. BioI. Soc. Washington, 70:31-32, 
28 June 1957). 
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FIG. 60.-Former distribution of Bison bison bison in Iowa. For explanation of symbols 
see Fig. 3. 

1888. B [isoll]. bisoll, Jordan. Manual of the vertebrate animals .... ed. 5, p. 337. 

Distrihutioll ill /(}\\"{/.-Formerly common in the tall-grass prairie, and probably occurred 
locally elsewhere in the state: now extinct (see Fig. 60). 

The bison was common in the tall-grass prairie areas in the early 1800's, but it 
probably was not as numerous in Iowa as in adjacent western states (Bowles, 
1971 :427). Although I have found no evidence of slaughter of large numbers of 
bison in Iowa by white man, it undoubtedly was extirpated by early hunters and 
settlers in the state. I know of no wild-taken museum specimens of this species 
from Iowa, but skeletal remains are preserved from various localities in the state 
(see especially Pammel, 1930). 

In 1673, J01 iet and Marquette reported bison in the vicinity of the present town 
of McGregor, Clayton County (Peterson, 1952: 185), one of the few authenticated 
sightings of bison in eastern Iowa. There are, however, numerous references to 
the presence of "buffalo wallows" and trails in that region of the state in the his­
toricalliterature. 

The bison apparently disappeared from eastern Iowa early in the 1800's, and I 
have found no records of its occurrence in central Iowa after 1854. The last 
report of this species from the state, so far as I know, was from the Little Sioux 
River, Dickinson County, in 1870 (Bowles, 1971 :427). 

Specimells eXGmined.-None. 
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Selected additional records (Bowles, 1971 :427-428, unless otherwise indicated).-AuDUBON 
COUNTY: Buck Creek, Oak Field Twp. BLACK HAWK COUNTY: near Hudson. BOONE COUNTY: 
sec. 22, Cass Twp. BUENA VISTA COUNTY: Storm Lake; I 1/2 mi. S Newell. BUTLER COUNTY: 
Greene. CALHOUN COUNTY: near Lake City. CARROLL COUNTY: no specific locality. CASS 
COUNTY: W of Atlantic. CLAYTON COUNTY: vicinity McGregor (Peterson, 1952:185). 
DALLAS COUNTY: no specific locality. DICKINSON COUNTY: West Okoboji Lake; East Okoboji 
Lake; Little Sioux River, Okoboji Twp. FLOYD COUNTY: NW of Charles City. FRANKLIN 
COUNTY: Maysville [sec. 27, Reeve Twp.]. FREMONT COUNTY: Manti [between Fisher and 
Walnut twps.]. GREENE COUNTY: near Jefferson. HANCOCK COUNTY: Buffalo Grove [NW 
corner]. HARRISON COUNTY: Boyer River, Boyer Twp. JEFFERSON COUNTY: near Packwood. 
KOSSUTH COUNTY: north branch Buffalo Creek. LYON COUNTY: northwestern corner (Allen, 
1846: 15). MARSHALL COUNTY: near Marietta. OsCEOLA COUNTY: no specific local ity. PALO 
ALTO COUNTY: Lost Island Lake. POCAHONTAS COUNTY: SW 1/4 of sec. 24, Powhatan Twp. 
POLK COUNTY: near Des Moines. SAC COUNTY: I 1/2 mi. S, 3 mi. W Sac City (Spurrell, 
1917:275). WOODBURY COUNTY: vicinity Sioux City. 

INTRODUCED MAMMALS 

Family MURIDAE-Old World Rats and Mice 

Mus musculus Linnaeus 
House Mouse 

1758. [Mus] musculus Linnaeus, Systema naturae, ed. 10, I :62 (type locality restricted to 
Upsala, Sweden, by Thomas. Proc. Zoo!. Soc. London, p. 147,22 March 1911). 

Distribution in IOl1'a.-Common to abundant throughout the state (see Fig. 61). 

The house mouse is common to locally abundant throughout the state and is 
especially numerous wherever man has provided sufficient food and shelter 
through his various activities. I have trapped few in or near woodlots or wooded 
borders of waterways. 

There is no specific record of introduction of this species to Iowa, although it 
seems likely that it first occurred along the Missouri and Mississippi rivers and 
subsequently invaded the interior of the state. The house mouse first may have 
been brought to eastern Nebraska by Long's expedition up the Missouri River 
in 1819-20 (Jones, 1964:332) and, perhaps, was introduced into Iowa at about 
the same time. Spurrell (1917:282) reported that it was present in Sac County 
prior to 1870. Along the Mississippi River, Jackson (1961:258) suggested that 
Mus may have occurred in Prairie du Chien, Wisconsin, "by the close of the 
eighteenth century," and Kennicott (1857: 109) reported this species "in con­
siderable numbers" in lIIinois by the mid-1850's. At least by the turn of the last 
century, the house mouse evidently was common throughout Iowa (Osborn, 
1890:43). 

Bailey (1918:211) reported Mus from stomach contents of a screech owl taken 
in Keokuk, Lee County, in 1885. Otherwise, the earliest-taken specimens of this 
species from Iowa known to me are from Johnson County (SUI 11663) and 
Burlington, Des Moines County (USNM 851 12)--collected in 1894 and 1898, 
respectively. 

Specimens examined (155).-ADAIR COUNTY: 5 mi. SW Stuart, I (ISU). ADAMS COUNTY: 
6 mi. S, 2 mi. W Corning, I (ISU). ALLAMAKEE COUNTY: I mi. S New Albin, I (WSU); 6 mi. 
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FIG. 61.-Distribution of MIlS m/lsc/li/ls in Iowa. For explanation of symbols see Fig. 3. 

SW Nell' Alhill. 2 (UMMZ): Ellglish Bench. 1 (UMMZ); Upper Iowa River, Hanover Twp.. 
3 IUMMZ): Waterloo Creek. I (UMMZ). BLACK HAWK COUNTY: Cedar Falls and 5 mi. 
radius thereof, 14 (I ISU, 13 UNI). BOONE COUNTY: SE 1/4 of SE 1/4 of sec. I. T. 83 N. R. 
25 W. I (lSU): 4 mi. 5, 2 mi. E Ogden, 1 (lSU). BUENA VISTA COUNTY: 3 1/2 mi. E Sioux 
Rapids. I (lSU): 10 1/4 mi. N, 3 mi. WAlta. 1 (BV): 3 mi. N. 9 mi. E Storm Lake. 6 (BV): 
Storm Lake. I (BV): 110 specific locality, 2 (BV). CHEROKEE COUNTY: 10 mi. N Aurelia, I 
(BV). CLAY COUNTY: 110 specific locality. I (UMMZ). DECATUR COUNTY: High Point. I 
(lSU). DELAWARE COUNTY: SW 1/4 of NE 1/4 of sec. 5. T. 88 N, R. 6 W, I (lSU). DES 
MOINES COUNTY: Mediapolis. 1 (lSU): Burlington. 3 (USNM). DICKINSON COUNTY: 4 1/2 
mi. E Milford. 2 (ITU). DUBUQUE COUNTY: Luxemburg, I (FMNH): Dubuque. I (lSU). 
E~I~IET COUNTY: 3 mi. W Estherville. I (lSU): I mi. SW Estherville. 1 (lSU). FAYETTE 
COUNTY: SE 1/4 of NE 1/4 of sec. 35. T. 93 N, R. 9 W. 1 (lSU). FREMONT COUNTY: I mi. 
W Tabor. 1 (NWM): 6 mi. N. 4 1/2 mi. W Hamburg, I (KU). GRUNDY COUNTY: sec. 26. T. 
89 N. R. 18 W. I (lSU). GUTHRIE COU TY: SE 1/4 of sec. 26. T. 80 N, R. 32 W, 1 (lSU). 
IDA COUNTY: N 1/2 of sec. 7. T. 86 N. R. 41 W. 1 (lSU). JASPER COUNTY: SE 1/4 of SE 1/4 
of sec. I. T. 81 N. R. 17 W, I (lSU): 2 mi. 5 Kellogg. 1 (ISU). JEFFERSON COUNTY: 4 mi. W 
Fairfield. I (lSU). JOHNSON COUNTY: NE 1/4 of SE 1/4 of sec. 23, T. 81 N, R. 5 W, I (lSU): 
Iowa City. 19 (AMNH): I/O specific locality. I (SUI). KEOKUK COUNTY: 2 1/2 mi. NE 
What Cheer. 1 (lSU). liNN COUNTY: Cedar Rapids. 5 (CC); sec. 28. Bertram TlI'p .• I (CC): 
110 specific locality. I (lSU). LOUISA COUNTY: NE 1/4 of sec. 35. T. 74 N, R. 3 W. I (lSU). 
LYON COUNTY: sec. 29. Riverside Twp.. I (lSU): sec. 26. Elgin Twp., I (lSU). MADISON 
COUNTY: SE 1/4 of sec. 14. T. 76 N, R. 29 W, I (lSU). MAHASKA COUNTY: NE 1/4 of sec. 
33. T. 77 N, R. 17 W, I (lSU); II 1/2 mi. W Oskaloosa. I (KU). MILLS COUNTY: 
2 mi. NW Glenwood, I (NWM); Glell\l'ood Tllp.. 2 (lSU). MITCHELL COUNTY: I 1/2 mi. 
N.2 mi. E Stacyville. 1 (lSU). MUSCATINE COUNTY: sec. 17. Pike Twp., I (lSU). OSCEOLA 
COUNTY: Melvin. 2 (SUI). POLK COUNTY: I 1/2 mi. NE Ankeny, I (lSU). SAC COUNTY: 2 mi. 
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S, 3 mi. W Sac City, I (BY). SCOTT COUNTY: Davenport, I (DPM). SHELBY COUNTY: 4 1/2 
mi. SE Irwin, I (lSU). SIOUX COUNTY: 1/4 mi. NW Hospers, I (lSU). STORY COUNTY: Ames 
and 6 mi. radius thereof, 13 (lSU). WARREN COUNTY: Indianola, I (lSU). WASHINGTON 
COUNTY: I mi. W Riverside, I (ISU). WINNEBAGO COUNTY: 1/2 mi. N, 3 1/2 mi. W Thomp­
son, I (KU); I mi. N, 3 mi. W Forest City, 6 (lSU). WINNESHIEK COUNTY: Canoe Creek, I 
(UMMZ). WOODBURY COUNTY: NW 1/4 of sec. I, T. 86 N, R. 44 W, I (lSU). WRIGHT 
COUNTY: SE 1/4 ofNW 1/4 of sec. 24, T. 92 N, R. 26 W, I (lSU). 

Additional records.-ALLAMAKEE COUNTY: Waukon (Hoslett, 1965:371). BOONE COUNTY: 
Moingona Fox Range, about 5 mi. S Boolle (Scott, 1947:474). CLAY COUNTY: sec. 22, Water­
ford Twp. (Scott, 1940:590). DAVIS COUNTY: Eldon Fox Range [I mi. N, 5 mi. E Floris] 
(Scott and Klimstra. 1955:41). DECATUR COUNTY: sec. 13, Woodland Twp. (Hendrickson, 
1954:25). FLOYD COUNTY: no specific locality (Brown, 1917:26). FREMONT COUNTY (Findley 
et al., 1954:212): 4 mi. S, 9 mi. W Sidney; 5 mi. S, 2 mi. W Sidney. GREENE COUNTY: no 
specific locality (Weller and Blagen, 1970:293). HANCOCK COUNTY: Pilot Knob State 
Park (Blagen, 1967:208). HUMBOLDT COUNTY: no specific locality (Weller and Blagen, 1970: 
293). LEE COUNTY: Keokuk (Bailey, 1918:211). MARSHALL COUNTY: no specific locality 
(Gabrielson, 1921: 148). SAC COUNTY: 110 specific locality (Spurrell, 1917:282). STORY 
COUNTY: near Ames (Polderboer et al., 1941: 116). TAMA COUNTY: Tama (Eddy and Joyce, 
1944:320). WAYNE COUNTY: no specific locality (Weller and Blagen, 1970:293). WORTH 
COUNTY: no specific locality (Weller and Blagen, 1970:293). WRIGHT COUNTY: Wall Lake 
(Scott, I947:472). 

Rattus norvegicus (Berkenhout) 
Norway Rat 

1769. Mils lIorvegiclls Berkenhout, Outlines of the natural history of Great Britain and 
Ireland, 1:5 (type local ity, England, where the species was introduced from Asia, 
probably via Continental Europe, in the early 1700's). 

1916. Rallus 1I0rvegicus, Hollister, Proc. BioI. Soc. Washington, 29: 126,6 June. 

Distributioll ill IUlI'a.-Statewide in proximity to human habitations (see Fig. 62). 

The Norway rat probably was established in towns along the Mississippi and 
Missouri rivers prior to the mid-nineteenth century and evidently was transported 
to the interior of the state during early settlement. Galland (1921 :500) noted 
that in 1840 "rats are continually arriving, with almost every accession to our 
white population, though it is clear that they are not natives to the country." It is 
not possible, however, to know if Galland meant the Norway rat rather than the 
black rat (Rattus rattus) , which previously may have been established in some 
parts of Iowa (see accounts of species of unverified occurrence), nor is it clear 
whether he was referring to the entire state or to a specific county or city. Al­
though R. norvegicus was first reported in Iowa by Goding (1883:331), the only 
specific early record of an introduction was an individual that arrived in a "box 
of goods from New York" in Sac County in 1858 (Spurrell, 1917:282). 

This species probably became established throughout the state by the late 
1800's and is now especially common in the vicinity of human habitations. 

Specimells examilled (56).-ADAIR COUNTY: 5 mi. SE Stuart, I (lSU). ADAMS COUNTY: 
Corning, I (NWM). BOONE COUNTY: Napier, I (ISU). BUENA YISTA COUNTY: Storm Lake and 
5 mi. radius thereof, 7 (BY); 110 specific locality. I (BY). CERRO GORDO COUNTY: SE 1/4 of 
SE 1/4 of sec. 33, T. 95 N, R. 19 W, I (lSU). DELAWARE COUNTY: Prairie Twp., I (lSU). 
DES MOINES COUNTY: Burl ington, 5 (USNM). DICKINSON COUNTY: Spooky Hollow, Little 
Sioux River, 2 6/10 mi. W hwy. 32, I (TTU). EMMET COUNTY: I mi. N. 2 mi. E Estherville, 3 
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FIG. 62.-Distribution of Rattus norvegicus in Iowa. For explanation of symbols see Fig. 3. 

(lSU). JACKSON COUNTY: Sabula, I (lSU). JOHNSON COUNTY: Iowa City, I (AMNH). LINN 
COUNTY: Cedar Rapids, 4 (CC); Marion, I (lSU). LYON COUNTY: sec. 28, Wheeler Twp., I 
(lSU). MADISON COUNTY: SE 1/4 of sec. 14, T. 76 N, R. 29 W, 1 (lSU). MILLS COUNTY: 10 
mi. S Glenwood, I (NWM). MITCHELL COUNTY: I 1/2 mi. N, 2 mi. E Staceyville, I (lSU). 
PALO ALTO COUNTY: no specific locality, I (BV). SAC COUNTY: 4 mi. W Lake View, I (BV). 
SCOTT COUNTY: Walcott, 4 (DPM); Davenport, I (DPM); no specific locality, 7 (DPM). 
STORY COUNTY: Ames, 2 (lSU); 1/2 mi. E Maxwell, 1 (lSU). TAYLOR COUNTY: 5 mi. W Bed­
ford, 2 (NWM). WAYNE COUNTY: 3 1/2 mi. E Humestown, 1 (ISU). WINNESHIEK COUNTY: 
Canoe Creek, 1 (UMMZ). WOODBURY COUNTY: NW 1/4 of sec. I, T. 86 N, R. 42 W, 2 (lSU). 

Additional records.-DAVIS COUNTY: Eldon Fox Range [I mi. N, 5 mi. E Floris] (Scott 
and Klimstra. 1955:41). FLOYD COUNTY: no specific locality (Brown, 1917:25). GREENE 
COUNTY: no specific locality (Gunderson, 1944: 307). JOHNSON COUNTY: Iowa City (Stoner, 
1918:58). MARSHALL COUNTY: no specific locality (Gabrielson, 1921:148). SAC COUNTY: no 
specific locality (SpurrelJ, 1917:282). STORY COUNTY: Ames (Becker and Hall, 1931:131). 
TAMA COUNTY: Tama (Joyce and Eddy, 1944:214). WORTH COUNTY: no specific locality 
(Weller and Blagen. 1970:293). WRIGHT COUNTY: no specific locality (Scott, 1940:537). 

Family CAPROMYIDAE-Nutria and Allies 

Myocastor coypus (Molina) 
Coypu or Nutria 

1782. Mus coypus Molina, Saggio sulla storia naturale de Chili, pp. 287-288, 342 (type 
locality, rivers of Chile). 

1792. Myocastor Coypus, Kerr, The animal kingdom ... , p. 225. 
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Distribution in Iowa.-Several wild-taken individuals reported from the state; current 
status unknown (not mapped). 

The coypu was introduced into the United States from South America and has 
become established in many localities (see Hall and Kelson, 1959:799). To my 
knowledge, there have been only three individuals taken in the wild in Iowa, al­
though this species probably was raised on several fur farms in the state. 

In December 1942, a coypu (lSU T62) was trapped in Deep Creek, near Char­
lotte, Clinton County. A comment written on the specimen label indicates that in 
1940, six individuals were brought to Princeton, Scott County, from Canada. One 
of these escaped in 1941 but the "rest were released." In 1942, a number were 
purchased by a buyer in Spragueville, Jackson County, where they subsequently 
"escaped or were turned loose." 

In 1957, a coypu was taken in the Missouri River adjacent to Fremont County, 
Iowa, and another was captured a year later in Sarpy County, Nebraska (Velich, 
1961 :93). The most recent record known to me is from the Cedar River in Bre­
mer County in 1959 (P. D. Kline, personal communication). 

Other individuals probably have escaped, or were relased, from other fur farms 
in Iowa, but this species does not seem to have become established anywhere in 
the state. 

Specimen examined (I ).-CUNTON COUNTY: Deep Creek, near Charlotte, I (ISU). 

Additional records.-BREMER COUNTY: Cedar River, Waverly (see text). FREMONT 
COUNTY: Missouri River (Velich, 1961:93). 

Family SCluRIDAE-Squirrels and Allies 

Cynomys ludovicianus ludovicianus (Ord) 
Black-tailed Prairie Dog 

1815. Arcromys Ludoviciana Ord, in Guthrie, A new geographical, historical, and com­
mercial grammar ... , ed. 2, 2:292 (description on p. 302) (type locality restricted 
by Jones (1964:138) to lower slope of the 'Tower," a prominent landmark in sec. 
10, T. 34 N, R. 10 W, Boyd Co., Nebraska). 

1858. Cynomys /udovicianLls, Baird, Mammals, in Reports of explorations and surveys from 
the Mississippi River to the Pacific Ocean ... , 8(1 ):331, 14 July. 

Distribution in /owa.-Introduced at several localities in the early 1900's, but did not 
become established (not mapped). 

The black-tailed prairie dog is a short-grass prairie species and probably did 
not occur naturally in Iowa in Recent times. It was introduced at several locali­
ties in the state at the turn of the century but evidently never became established 
(Stoner, 1918:44-45). No colonies were reported to exist in Iowa during the 1950 
census conducted by the Iowa Conservation Commission (Glen C. Sanderson, 
personal communication). 

Only in the case of the small colony near Shenandoah, Fremont County, was 
there a reference to the source of the introduced animals. That colony was estab­
lished from a pair brought from Fort Morgan, Colorado (Stoner, 1918:44). 

Specimens examined.-None. 
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Records of introdllctioll (Stoner, 1918:44-45).-CASS COUNTY: no specific locality. DES 
MOINES COUNTY: Burlington. FREMONT COUNTY: near Shenandoah. HARRISON COUNTY: 
Logan. PALO ALTO COUNTY: no specific locality. SAC COUNTY: Jackson Twp. SIOUX COUNTY: 
5 mi. N Calliope [incorporated in Hawarden]. 

SPECIES OF UNVERIFIED OCCURRENCE 

Species that may occur in Iowa 

The geographic distribution of several of the following species may have in­
cluded parts of Iowa prior to the mid-1800's but direct evidence to support such 
occurrence is lacking. The remainder have been reported from areas near the 
borders of Iowa and subsequently may be found within the state. Information 
concerning the details of the distribution of each species may be found in Hall and 
Kelson (1959), "The Mammals of North America," or Jones (1964), "Distribu­
tion and Taxonomy of Mammals of Nebraska." 

Sorex paillstris hygrobadistes Jackson, 1926.-The water shrew is known from central 
Minnesota and possibly may occur in north-central Iowa in the vicinity of Pilot Knob State 
Park or in the northeastern corner of the state. 

Sorex arcticils laricortlm Jackson, I925.-Commentary same as for S. palustris above. 
Condyillra cristata crislata (Linnaeus, 1758).-The star-nosed mole has been reported 

from southeastern Minnesota and may occur in adjacent parts of Iowa; it was included in 
early lists of Iowan mammals. 

Myotis grisescens A. H. Howell, 1909.-The gray bat is known from the Ozark Plateau 
in central Missouri and may enter southern Iowa in summer. 

Myotis leibii (Audubon and Bachman, 1842).-The small-footed myotis previously was 
included in lists of Iowan mammals (under the name M. subulatlls) based on an incorrectly 
identified specimen (see Kunz and Schl iller, 1968: 168). Authenticated records of M. I. 
ciliolahrilll1l (Merriam, 1866) from north-central Nebraska and M. I. leibii (Audubon and 
Bachman, 1842) from southern Missouri suggest that the species could occur in Iowa. 

Tadarida brasiliensis l1leXiCalla (Saussure, 1860).-The Brazil ian free-tailed bat is known 
from Kansas and southeastern Nebraska, and was recently reported by Walley (1970) from 
Illinois; it may be expected to occur in Iowa. 

DasYPlls lIovemcincrus 111 exicall liS Peters, 1864.-Recent reports from Iowa of the nine­
banded armadillo are probably of animals that escaped from captivity; the species is known 
from as far north as central Missouri and possibly may be expected to extend its range 
into southern Iowa. 

Lepus americallils phaeollotlls J. A. Allen, 1899.-The snowshoe hare is known from as 
near Iowa as central Minnesota; it was included in early lists of Iowan mammals and may 
be found in northeastern counties. 

Lepils califomicils melanotis Mearns, 1890.-A single black-tailed jack rabbit was reported 
from Johnson County (Stoner, 1918:134), but it probably escaped from captivity. The species 
is known from eastern Nebraska and northern Missouri and may be found in southern or 
western parts of Iowa. 

Perognathlls hispidlls spilolllS Merriam, 1899.-The hispid pocket mouse occurs in south­
eastern Nebraska and should be looked for in adjacent parts of Iowa. 

ReithrodolllOI1lYs monlallllS grisells V. Bailey, 1905.-Situation for this harvest mouse 
same as for P. hispidus above. 

Rallils rallllS rallus (Linnaeus, 1758) and Rallils raltus alexandrinus (E. Geoffroy St.­
Hilaire, 1803).-The black rat may have been introduced in towns along the Mississippi and 
Missouri rivers (see also account of Rallils 1I0rvegicus) and still may exist in larger river 
cities. 
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Canis niger gregoryi Goldman, 1937.-The red wolf may have occurred formerly in ex­
treme southeastern Iowa (see also account of Canis lupus). 

Vulpes velox velox (Say, 182J).-There are several unverified reports of the swift fox 
from western counties in the early 1800's. No records exist, however, from adjacent parts of 
Nebraska and it seems unlikely that this fox occurred in Iowa within historic time. 

MarIes americana americana (Turton, 1806).-There is no direct evidence of former exis­
tence of the marten in Iowa, but it may have occurred in the extreme northeastern part of 
the state. 

Species incorrectly reported from Iowa 

Early lists of mammals of Iowa published by Goding (1883) and Osborn 
(1890, 1892) included mention of Hesperomys nuttalli, a species that occurs 
naturally nowhere near the state of Iowa. Additionally, Osborn (1892) included 
Thomomys talpoides and Oryzomys palustris with no supportive evidence and 
neither occurs in Iowa today. Scott (1937:93) failed to locate the specimen of 
Neotoma floridana, supposedly the basis for inclusion of this species by Osborn. 
It is not unlikely that the eastern woodrat once occurred in Iowa along the Mis­
souri River, although I know of no recent records from anywhere in that vicinity 
and this rat does not now occur in southeastern Nebraska. Goding (1883:331) 
included Lepus callotis in his list of Iowan mammals. Because he did not also 
list L. townsendii, it seems likely that he applied an incorrect name to the white­
tailed jack rabbit. 



BIOGEOGRAPHIC DISCUSSION 

Geologically, Iowa consists of two basically different glaciated areas-that of 
the most recent glaciation (Cary lobe of the Wisconsin), which is similar to the 
area of southern Minnesota, and that of the older (Nebraskan and Kansan) glacia­
tions, similar geologically to northern Missouri. Climatically, Iowa lies within an 
eastward-protruding, wedge-shaped zone of relatively dry conditions. According 
to Wright (1968:78-79), the northeastern limit of this wedge lies in Minnesota 
"close to the mean position of the Alberta storm track in January, and thus the 
southern edge of the area of heavy snowfall; or in another analysis, it follows the 
late-winter position of the Arctic front [as defined by Bryson and Wendland, 
1967]." The southeastern border of the wedge passes "through Missouri [and] 
coincides with the mean position of the winter storm tracks that follow the edge 
of the moist tropical air mass from the Gulf of Mexico, and thus the northern 
edge of the area of heavy winter rainfall" (Wright, loco cit.). Dry, continental 
westerlies, which have lost moisture over the Rocky Mountains before they pass 
across the western plains, dominate the weather patterns in this wedge. Wright 
further stated (p. 79) that "in the summer, the wedge of continental air is much 
contracted into the western plains by the northward movement of the moist Gulf 
air mass, but when this contraction does not occur, the dry western air dominates 
even in summer, resulting in droughts and higher temperatures." 

Environmentally, two biomes exist within the state of Iowa (see Shelford, 
I963)-the grassland (steppe) and the deciduous forest. Actually, the tall-grass 
prairie in Iowa was an ecotone between the mixed-grass steppe to the west and 
the deciduous forest to the east (see especially McComb and Loomis, 1944). 
Prior to changes wrought by European man, the deciduous forest biome in Iowa 
included at least three associations: sugar maple-basswood forest in the north­
eastern corner; the northern flood plain forest of cottonwoods, willows, and elms 
that formed riparian and gallery forests in north-central and northwestern sec­
tions; and oak-hickory forest in major river valleys in other parts of the state. 

The native mammalian fauna of Iowa, compared to that of adjacent states, is 
relatively depauperate (see Table 9). Although having fewer total species of mam­
mals, Iowa is intermediate in numbers of representatives of several orders. For 
example, from north to south in the central United States, kinds of bats increase 
and species of insectivores and carnivores decrease (Table 9), whereas the num­
ber of species of rodents decreases from west to east. The overall pattern of mam­
malian distribution in Iowa seems to be due primarily to the location and topog­
raphy of the state relative to the northern boreal forest, eastern deciduous forest, 
and Great Plains. Thus, an understanding of the present mammalian fauna of 
Iowa in relationship to surrounding states requires examination of possible past 
distributional patterns and their relationship to changing environments. 

As was noted by Hoffmann and Jones (1970:356), a biogeographic analysis 
of any given area may provide evidence relative to the nature of the Pleistocene 
and early Holocene environments, and, likewise, "data on late glacial and post­
glacial environments may assist in interpretation of geographic and ecologic 

156 



157 BOWLES-MAMMALS OF IOWA 

TABLE 9.-Numerical relationship of the native mammalian fauna of Iowa and adjacent 
states. Numbers of species from states surrounding Iowa are taken (or modified) from the 
following sources: Minnesota (Gunderson and Beer, 1953); Wisconsin (Jackson, 1961); Il_ 
linois (Hoffmeister and Mohr, 1957; Walley, 1970); Missouri (Easterla, 1967, 1970; Hall 
and Kelson, 1959; Long, 1961; Schwartz and Schwartz, 1959); Kansas (Birney el al., 1971; 
Fleharty and Andersen, 1964; Hall, 1955; Hesket and Fleharty, 1966; Jones el al., 1967); 

Nebraska (Jones, 1964; McDaniel, 1967). 
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Minnesota 8 7 0 3 30 20 7 76 
Wisconsin 9 8 0 3 24 20 5 70 
III inois 6 13 0 3 23 18 3 67 
Iowa 5 10 0 2 24 19 5 66 
Missouri 3 13 1 4 26 16 4 68 
Kansas 3 15 1 5 34 19 5 83 
Nebraska 5 12 0 4 34 20 6 82 

distributions of Recent mammals." They noted that relict populations of mam­
mals are indicative of broader past distributions and, additionally, suggested that 
groupings of ecogeographically similar species provide useful zoogeographic 
evidence in that "occurrence of a species belonging to such an ecogeographic 
group in another geographic area ... is evidence that the species dispersed from 
its original geographic center to the other area at some time in the past" (pp. 
356-357). Corroborative evidence from fossil mammals, as well as from paly­
nologic and pedologic analyses, strengthens assumptions of past distributions. 

Until recently, past climatic shifts have been inferred chiefly from biotic or 
pedologic evidence (see especially, Jones, 1964; Ruhe, 1970; Smith, 1957; 
Wright, 1968). In order to avoid circular reasoning by use of such evidence, 
Bryson and Wendland (1967) developed the concept of "climata," which they 
considered as parallel to biota, and defined (p. 272) as "naturally occurring com­
plexes of meterological parameters found in the various climatic regions, much 
as the various biota occupy biotic regions." These authors utilized this concept in 
revising the more traditional terminology of post-Pleistocene events in North 
America (see for example, Jones, 1964). Using this newer terminology and chro­
nology, Hoffmann and Jones (1970) summarized the postglacial environmental 
and mammalian faunal changes on the Northern Great Plains, and this sequence, 
used in the following discussion, is listed below: 0 

Full-Glacial (to 13.000 liP) Maximal Wisconsin ice 
Late-Glacial (13.000 to 10.500 liP) Stagnation. retreat of ice 
Pre-Boreal (10.500 to 9140 RP) Cool and moist. maximal boreal forest 
Boreal (9140 to 8450 liP) Continental cl imate. increase of deciduous 

forest 
Atlantic (8450 to 4680 liP) Warm and dry. maximal steppe 
Sub-Boreal (4680 to 2690 liP) Cool. retreat of steppe 
Sub-Atlantic (2690 to 1690 BP) Wet. maximal deciduous forest 
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Scandic (1690 to 1100 BP) Warm and dry 
Neo-Atlantic (1000 to 760 BP) Warm and moist 
Pacific (760 to 410 BP) Cool and moist 
Recent (115 BP to present) Present cI imate 

LATE WISCONSIN AND HOLOCENE CLIMATIC 

AND VEGETATIONAL CHANGES 

Full-Glacial (to about 13,000 BP).-The exact nature of the conditions im­
mediately south of the glacial border during full-glacial has been argued by many 
(see especially Hoffmann and Jones, 1970; Jones, 1964; Smith, 1957; Wright, 
1968, 1970) and can not be resolved in the present paper. It is worthy of note, 
however, that the advancing front of the Cary lobe apparently covered pre­
viously standing coniferous forests that included fir, hemlock, larch, and spruce 
(Ruhe, 1970:42). There seems to be no conclusive evidence, therefore, of a 
tundra or tundralike border adjacent to the subsequently stationary ice front in 
Iowa, although Walker (1966:873) suggested that vegetative cover near the ice 
may have been sparse. Boreal forest (taiga), dominated by spruce (Picea) and fir 
(Abies), occurred south of the glacial border in Iowa and throughout much of 
central North America during full glaciation-at least as far south as northeastern 
Kansas (see Hoffmann and Jones, 1970; Ruhe, 1970; Wright, 1968). The 
presence of taiga prior to, and during, full glaciation was indicative of a "cooler, 
relatively more moist climate than at present" (Ruhe, 1970:53). Rainfall prob­
ably was fairly evenly distributed throughout the growing season, evaporation rate 
was relatively low, and "subsurface storage of water relatively high" (Ruhe, loco 
cit.). Because Wisconsin loess deposition in Iowa occurred on land surface and 
paleosols of previous periods, drainage and hydrologic patterns probably were 
similar to those of the present in southern Iowa (Ruhe, loco cit.). 

Late-Glacial (13,000 to 10,500 BP).-Climatic conditions probably ameliora­
ted prior to general recession of the continental ice (Bryson and Wendland, 1967: 
278). Subsequently, except for sporadic cooling, there was a general increase in 
temperature and decrease in humidity, although the climate may have been some­
what cooler in summer and warmer in winter than at present (Hoffmann and 
Jones, 1970:360). The four Cary glacial moraines in Iowa attest to some climatic 
variation as "these systems represent retreatal phases of the ice margin, with ice 
pausing long enough to build the end moraines" (Ruhe, 1970:58); additionally, 
at least two major glacial advances (Two Creeks and Valders) occurred during 
this period. Although some kind of "tundra-like" situation may have existed 
adjacent to receding ice (see Wright, 1968:82), the boreal forest in southern Iowa 
evidently dispersed northward rather rapidly in the wake of glacial retreat 
(Walker, 1966:873), and taiga dominated by spruce-fir continued to cover 
Iowa until at least about 11,000 and, perhaps, even to 8000 BP (Ruhe, 1970: 
187; Wright, 1970: 161). There seems to be no conclusive evidence of steppe 
vegetation in Iowa during this time, although there could have been some open­
ings in the boreal forest from either blow-down or fire in which Betula and 
Pinus appeared (see' Wright, 1968:83). The latter genus apparently was a new 
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floristic element in Minnesota, having invaded the boreal forest from the east 
(Wright, lac. cit.); presumably Pinus in Iowa during Late-Glacial times was of 
the same biogeographic affinity. To the west of Iowa, "steppe, or a mosaic of 
savannah or pine and steppe vegetation was mostly to the south of the Northern 
Great Plains, though perhaps occupying southwestern Nebraska, north­
eastern Colorado, and the Wyoming Basin" (Hoffmann and Jones, 1970:360). 

Pre-Boreal (10,500 to 9140 BP) and Boreal (9140 to 8450 BP).-Pollen evi­
dence from north-central Iowa (Brush, 1967:103-110; Ruhe, 1970:190) and 
from adjacent parts of Minnesota and South Dakota (Wright, 1968:83) implies 
that boreal species were replaced during this period by those of eastern deciduous 
forest origin-notably Acer, Alnus, Ostrya, TWa, Ulmus, and Quercus. Wright 
(1970: 167), however, noted that some of the resultant forest cover on the eastern 
Great Plains may have been parkland with grassy openings. Farther to the 
west, taiga evidently was replaced directly by steppe, at least as far north as 
southern Manitoba (Wright, 1970: 167). This apparent replacement of taiga by 
a predominantly deciduous (or mixed) forest in Iowa and Minnesota is worthy of 
specific comment because numerous authors have argued for steppe (or at least 
savannah or parkland) expansion eastward immediately following the retreat of 
the ice (see especially Gleason, 1922; Schmidt, 1938; Guilday et aI., 1964; Mc­
Comb and Loomis, 1944). The widely accepted time of a major climatic shift 
was about 10,500 BP in central North America and perhaps represented "an 
abrupt change away from the circulation pattern of the late-glacial" (Hoffmann 
and Jones, 1970:360). The apparent presence of a steppe corridor at northern 
latitudes (perhaps even extending far eastward), associated with passage of cold 
arctic air southward into the plains region and eastward, initiated the Boreal 
period, and the climate, presumably dominated by strong westerlies, became more 
continental-warmer summers and colder winters. Thus a wedge of dry air 
projecting eastward into and beyond Iowa, similar to the present, probably de­
veloped at this time (see Hoffmann and Jones, 1970:360). 

Atlantic (8450 to 4680 BP).-The steady decrease of continental ice (except 
for the Cochrane readvance), in addition to strong westerlies, allowed for the 
maximum eastward projection of warm, dry climatic conditions during the 
Atlantic period. Boreal coniferous tree species disappeared from Iowa by 8000 
BP and there was a considerable reduction of the deciduous forest as steppe vege­
tation increased and perhaps reached its maximum extent in Iowa between 6600 
and 5400 BP (Ruhe, 1970: 192). The extension of a grassland wedge east of Iowa 
(often called the Prairie Peninsula) evidently reached its maximum during the 
Atlantic-a period frequently referred to as the Xerothermic. The northern 
border of the Prairie Peninsula was in central Minnesota and the southern edge 
in Missouri (Wright, 1968:78-79). 

Because a wedge of dry continental air from the west was then (and still is) 
a distinctive feature of this region, any variation in the extent of dry air would 
affect the climate. For example, failure of northward-moving Gulf air to impede 
the movement of continental air in summer, as likely was the case at this time 
(Wright, 1968:79), could be a major factor in extension of steppe eastward. The 
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exact nature of the vegetation of Iowa during the Atlantic is unclear, although 
bog studies by Walker (1966) suggest that, at least in the north-central part of 
the state, conditions were drier than at present (before agricultural drainage) 
and the predominant vegetation was steppe. Additionally, McComb and Loomis 
(1944:73) suggested that morainal hills and eroded slopes likely were grass­
covered during this time. How much of the earlier deciduous forest remained 
in Iowa is unknown but presumably enough remained to provide refugia for 
non-steppe species of mammals. If fire was a major factor in maintenance of 
steppe vegetation as suggested by Gleason (1913), Komarek (1962) and others, 
the Atlantic would have been a time when atmospheric conditions favored an 
increase in lightning and presumably also in maximum fire conditions. It is of 
interest to note here that one of the major effects of fire in grasslands, as shown 
in the Flint Hills of eastern Kansas, is a reduction of soil moisture in the upper 
surface (Anderson, 1964:92), which suggests that the effects of drier climatic 
conditions were compounded, at least in the upper levels of the solum (see also 
Curtis, 1959). 

Sub-BoreaL (4680 to 2690 BP).-This was a period of general cooling as a 
southward shift of winter and summer arctic frontal zones occurred in about 
3500 BP (Hoffmann and Jones, 1970:361). In Minnesota, the reversal of prairie 
expansion is indicated by a sequence of prairie to oak-savannah to deciduous 
forest to coniferous forest (Wright, 1968:83). Probably this same sequence (ex­
cluding the coniferous forest) also occurred in Iowa, although deciduous forest 
species in refugia (presumably in eastern Iowa) likely would have expanded their 
ranges westward along the river valleys (see Eilers, 1965) and, with reduced fire 
conditions, onto ridge tops between river valleys. Wright (1968:83) suggested 
that coniferous species, such as white pine (Pinus strobus) invaded the deciduous 
forests of Minnesota from the northeast during this time and not until a somewhat 
later date did mesic species of deciduous forest enter southeastern Minnesota­
perhaps even as late as 1000 BP. If this is the case, the TiLia-Acer hardwood 
forest of northeastern Iowa probably also resulted from relatively recent invasion. 
Furthermore, coniferous species in Iowa, such as white pine and balsam fir 
(Abies baLsamea), presumably represent vanguard populations of conifers, which 
invaded the area from northeastern North America at this time, rather than 
boreal relicts of late-glacial origin as presumed by Conard (1952). Mesic decidu­
ous forest may have had its greatest westward expansion either during this period 
or even more recently in sub-Atlantic times. 

Sub-AtLantic (2690 to 1690 BP).-A northeastward shift of upper-air anti­
cyclonic eddy was postulated by Bryson and Wendland (1967:292) to account 
for wetter climatic conditions in central North America during this period. 

Scandic (1690 to 1000 BP).-This period evidently started with a trend toward 
warmer and drier conditions (perhaps including an increase in incidence of fire), 
and thus an expansion of steppe vegetation and a comparable recession of decid­
uous forests. During this and subsequent periods, the vegetational patterns, ex­
cept for minor fluctuations, evidently varied little and presumably maintained 
the basic characteristics found by European man in Iowa-tall-grass prairie on 
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the uplands and deciduous forest along river valleys, protected scarps, and topo­
graphic irregularities. 

Neo-Atlantic (1000 to 760 BP).-This was a period of continued warming and 
increased moisture (Bryson and Wendland, 1967:294). The recent (ca. 1000 
BP) invasion of mesic deciduous elements into southern Minnesota (Wright, 
1968:84), and presumably Iowa, implies that conditions were relatively moist in 
those states. Likewise, McComb and Loomis (1944:73) postulated that "during 
the last 700 or 800 years forests had covered townships in northeastern Iowa, 
advanced one to four miles from the main streams of central Iowa, and advanced 
as scattered trees and clumps in western Iowa." The forest invasion of poorly 
drained soils of north-central Iowa evidently was minimal, as it was on planosols 
on broad tabular ridge tops in the southern part of the state (McComb and 
Loomis, 1944:73). 

Pacific (760 to 410 BP).-A shift to drier conditions evidently took place 
about AD 1200 and the "prairie peninsula climate, carried by the westerlies, 
opened a wider wedge of prairie eastward across Illinois" (Bryson and Wendland, 
1967:294). 

Neo-Boreal (410 to 115 BP).-A return to colder, moister conditions occurred 
in this period-apparently due to "a reduced summer penetration of tropical air 
northward across the United States and into Canada" (Bryson and Wendland, 
1967:296). 

Recent (115 BP to present).-In about AD 1850, an increase in dry wester­
lies resulted in the warm, dry conditions presently existing in midlatitudes of 
North America (Bryson and Wendland, 1967:296). 

PAST FAUNAS OF THE UPPER MISSISSIPPI VALLEY AND 

EARLY HOLOCENE DISTRIBUTION OF MAMMALS OF IOWA 

Except for the early work by Hay (1914, 1924) and recent studies to the south 
of Iowa (see especially Parmalee, 1967; Parmalee et al., 1969; Semken, 1969), 
little has been published concerning the Pleistocene and early Holocene mammals 
of the upper Mississippi Valley. A few Wisconsin faunas are available from the 
Great Plains, which are useful in interpretation of past mammalian distribution 
in Iowa, but Hoffmann and Jones (1970:362) noted that such faunas give only a 
general indication of broader past distributional patterns in midcontinental North 
America. 

Full-Glacial and Late-Glacial.-At least three boreal species that now occur in 
Iowa (Sorex cinereus, Microtus pennsylvanicus, and Synaptomys cooperi) have 
been reported from faunas in central Texas dated as Full-Glacial (Hoffmann and 
Jones, 1970:362), and these three along with Candylura cristata, Sorex arcticus, 
Sorex palustris, Lepus americanus, Clethrionomys gapperi, Synaptomys bore­
alis, and Mustela nivalis were members of a Late-Glacial fauna from Crank­
shaft Cave, Jefferson County, Missouri (Parmalee et al., 1969). Condylura, S. 
arcticus, S. palustris, and L. americanus presently are known as far south as 
southern Minnesota; Synaptomys borealis and Microtus xanthognathus (the 
latter known from an early Holocene fauna of Meyer Cave, Monroe County, 
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Illinois-see Parmalee, 1967) now range only as far south as northern Min­
nesota and central Canada, respectively; the remaining species occur today in 
Iowa. Evidently, extensive cold steppe or savannah did not occur in the vicinity 
of the glacial front, at least during Cary glaciation (see Wright, 1968:82), and 
may have been no closer to Iowa than southwestern Kansas (Hoffmann and Jones, 
1970:363). Schultz (1967) reported a Late-Glacial fauna from the latter area 
that included Sorex cinereus, Sorex palustris, Microsorex hoyi, Microtus penn­
sylvanicus, Synaptomys cooperi, and Zapus hudsonius; of these, only S. palustris 
is not now known from Iowa. With the persistence of boreal coniferous forest, 
adjacent to the Cary ice, well into the early Holocene, all of the above-mentioned 
species of mammals likely occurred in suitable habitats south of the ice in Iowa 
during that time. Other boreal kinds now present (or at least known from his­
toric records) in Iowa and that presumably occurred there during Cary glaciation 
include Tamiasciurus hudsonicus, Martes pennanti, Mustela erminea, Gulo gulo, 
and Lynx canadensis. These species suggest a preponderance of boreal mammals 
well into Late-Glacial and probably early Holocene in Iowa. The presence of 
Rangifer (Banfield, 1961 :34) and the tundra-inhabiting Ovibos (Hibbard et al., 
1965:516) in Iowa at or near the height of Wisconsin glaciation also is of interest. 

Holocene.-With the warming conditions in early Holocene and westward 
expansion of the deciduous forest onto the Great Plains, especially along the 
tributaries of the Missouri River, there was a consequent invasion of mammals of 
eastern origin. The extent of such an invasion, however, is not well-documented. 
Hoffmann and Jones (1970:387) suggested that "mammals associated primarily 
with the eastern deciduous forest may have reached limits far beyond those of the 
same species today, only to be displaced eastward again in drier times." They 
further noted that relict populations of Myotis keenii in the Black Hills and 
Peromyscus leucopus and Neotoma jloridana elsewhere in the Northern Great 
Plains are indicative of broader past distributions of these eastern species. 
Neotoma jloridana has not been reported in the literature from Iowa, but fossil 
remains from as far north as Meyer Cave, Monroe County, Illinois (Parmalee, 
1967:141), and Jerry Long Cave, Ralls County, Missouri (Parmalee and Jacob­
son, 1959), in addition to an isolated population in northern Nebraska, suggest 
that Neotoma likely occurred in Iowa, at least along the Mississippi and Missouri 
rivers in the early Holocene and perhaps even more recently (see also Jones, 
1964:27). Additionally, Blarina brevicauda-a shrew of the eastern deciduous 
forest-has been reported in a faunal assemblage from Frontier County, south­
western Nebraska, dated 9524 BP, yielding a time reference and a measure of in­
vasion of eastern species in the early Holocene (Jones, 1964:24). 

Boreal mammals may have continued to exist south of Iowa in early Holocene 
times, however, for a fauna (ca. 10,000-8000 BP) from Meyer Cave, Monroe 
County, Illinois (Parmalee, 1967), contained fossils of Microsorex hoyi, 
Tamiasciurus hudsonicus, Clethrionomys gapperi, Microtus xanthognathus, 
Synaptomys cooperi, Zapus hudsonius, Mustela erminea, and Mustela niva/is 
(all but the Microtus now are present in Iowa). The Meyer Cave fauna and a 
considerably more recent fauna (ca. 4290 ± 170 BP) from Peccary Cave, Newton 
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County, Arkansas (Semken, 1969), seem to suggest that suitable local habitats for 
boreal mammals (perhaps cool and moist) prevailed in the Ozarks and locally 
along the Mississippi River well into the Holocene. The Peccary Cave fauna 
included six species (Sorex cinereus, Sorex palustris, Mustela nivalis, Erethizon 
dorsatum, Microtus pennsylvanicus, and Clethrionomys gappen) that are not now 
known from Arkansas and is especially noteworthy as it is dated as post­
Atlantic-after the commonly postulated eastward grassland expansion during 
maximal warm, dry climatic conditions. 

Fossils of several western grassland mammals, from localities to the east of 
their present ranges, are evidence of their dispersal eastward during periods con­
ducive to steppe vegetation. For example, Spermophilus tridecemlineatus may 
have reached Pennsylvania and Virginia in early Holocene, or even late Pleisto­
cene (Guilday et at., 1964), whereas maximum northeastward extension of Micro­
tus ochrogaster in Michigan and eastward movement of Spilogale putorius across 
the Mississippi River into southwestern Illinois evidently occurred during the 
warm, dry climate of the Atlantic (see especially Hoffmann and Jones, 1970: 
363, and Parmalee, 1967). 

Fossil remains of grassland mammals such as Lepus (either califomicus or 
townsendit) , Perognathus (cf hispidus), Onychomys (cf leucogaster), and Vulpes 
velox in Crankshaft Cave in east-central Missouri (see Parmalee et al., 1969) sug­
gest that conditions conducive to their presence likely occurred in much of Iowa 
at the same time-probably Atlantic. However, Hoffmann and Jones (1970: 
367) noted that Crankshaft Cave is located south of the Missouri River, and it 
is possible that the Missouri was a barrier to dispersal farther north, in northern 
Missouri and Iowa. Furthermore, Jones (1964:39-40) commented that the 
deciduous riparian association along the Missouri River "or the river itself (or 
both) have prevented the dispersal eastward of at least nine ... species at the 
latitude of Nebraska. The nine, all typical of arid or semiarid grasslands, are 
Lepus califomicus, Lepus fOwnsendii, Cynomys ludovicianus, Perognathus 
j7avescens, Perognathus hispidus, Onychomys leucogaster, Vulpes velox, Mustela 
nigripes, and Antilocapra americana." He noted further (p. 40) that "the ranges 
of several of these species approach (or formerly approached) the Missouri near 
the Nebraska-South Dakota border, and farther north in the Dakotas, where the 
deciduous vegetation thinned and became discontinuous in some sections, some 
crossed the river and expanded their ranges into the tall-grass prairie to the east." 
Thus any (or all) of the above-mentioned steppe mammals could have occurred 
east of the Missouri River during times of eastward grassland expansion, although 
of these nine, only Lepus townsendii, Perognathus j7avescens, Onychomys 
leucogaster, and Antilocapra americana have been authentically reported from 
Iowa in historic times. 

A faunal assemblage (Semken, 1971) from Wittrock archeological site near 
Waterman Creek in O'Brien County, Iowa, dated 1425 ± 150 BP (therefore 
during the Scandic), included stream-associated species (Lutra canadensis, 
Mustela vison, Ondatra zibethicus, and Castor canadensis), those found typically 
in woodland or gallery forests (Sylvilagus sp. and Odocoileus sp.), and steppe 
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mammals (Spermophilus franklinii, S. tridecemlineatus, Geomys bursarius) , in 
addition to those with less restrictive requirements (Canis latrans and Mephitis 
mephitis). This fauna suggests that, even though the Scandic was a period in 
which a trend toward warmer and drier climate persisted, conditions similar to 
those at present probably then existed in eastern Iowa. 

HISTORICAL AND PRESENT DISTRIBUTIONAL PATTERNS 

OF RECENT MAMMALS OF IOWA 

The present distributional patterns of Iowan mammals are the result of their 
biogeographic affinities, availability of suitable habitat, effect of human inter­
ference (both on habitat and animal) and of various combinations of these. Be­
cause of the geology and topography of the state and the ecotonal nature of the 
vegetation, there are no clear biotic provinces in Iowa similar to those found in 
mountainous states as, for example, Wyoming (see Long, 1965). Likewise, be­
cause man has influenced the biota of virtually the entire state, biotic com­
munities as such are difficult to identify and categorize relative to mammalian 
distribution. For example, except for a few small protected patches, there is no 
longer any significant area of tall-grass prairie. Rather, most grassy habitats con­
sist principally of brome (Bromus inermis) or bluegrass (Poa pratenses) or com­
binations of these with other introduced species. Rarely do clumps of native 
prairie species occur anywhere in the state-especially in eastern counties. It is of 
interest, therefore, that most native steppe species of mammals recorded from 
Iowa in historic time apparently have continued to exist within a state that has 
so high a percentage of its land under cultivation. 

Elimination of prairie fires and planting of woodlots in the former tall-grass 
prairie has increased markedly brush cover and wooded habitat in many parts of 
Iowa-particularly so in western Iowa along the Missouri River (see McComb 
and Loomis, 1944:73)-thus increasing the habitat availability for species asso­
ciated with deciduous forest. 

However, rapidly changing agricultural technology is presently placing in­
creased pressure on farm land, and some biotic communities are undergoing 
drastic changes. Intensive corn-soybean production on ever-enlarging farms in 
the north-central region has eliminated much fence row habitat (Maddy, 1970; 
Nomsen, 1970), and, likewise, considerable destruction of brush patches and 
woodlots is associated with increased agricultural use of topographically rough 
parts of southern Iowa (Stempel, 1970). On the other hand, creation of artificial 
lakes and impoundments, along with increased grass-seeding of drainage water­
ways and other soil stabilization programs, have created new habitats, especially 
for grassland species of mammals (see especially Johnson et ai., 1970; Maddy, 
1970; Moon, 1970). 

The discussion that follows seeks to emphasize the ecogeographic relation­
ships of the mammals of the state along with appropriate comments on evident 
or probable effects of man on the distributional status of some species (see 
especially Hoffmann and Jones, 1970), rather than to emphasize biotic com­
munities (see, for example, Hoslett, 1965). 
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Nine species associated with the interior grasslands of North America occur 
in Iowa (see Table 10). Of these, three (Lepus townsendii, Spilogale putorius, and 
Reithrodontomys megalotis) probably were restricted to extreme western Iowa 
prior to the early 1800's, but subsequently expanded their ranges eastward (per­
haps as a direct consequence of bo~h the agricultural activities of European man 
as well as warming climatic conditions). The eastward movement of Reithro­
dontomys megalotis across the Mississippi River into Illinois and more recently 
Indiana has been well documented (see Jones and Mursaloglu, 1961; Stains and 
Turner, 1963; Whitaker and Sly, 1970). The Mississippi evidently now is a bar­
rier to eastward dispersal of Spilogale, although the spotted skunk also has ex­
tended its range northward in historic times (see especially Van Gelder, 1959), 
and is known from fissure deposits east of the river. A northward shift of Lepus 
townsendii since the time of early settlement in Kansas and Nebraska was com­
mented on by Jones (1964) and, although such a shift on the Great Plains may 
well have been associated with a climatic change, movement of this species 
through northwestern Iowa into adjacent Illinois (see Hoffmeister and Warnock, 
1955) and southward perhaps as far as northwestern Missouri seems to be cor­
related closely with the agricultural activities of the early settlers-particularly 
destruction of tall-grass habitat. The Mississippi and Illinois rivers evidently 
have been barriers to eastward and northward dispersal of Geomys bursarius to 
the east of Iowa. In contrast, Spermophilus tridecemlineatus and Microtus 
ochrogaster now occur at least as far east as Ohio, and Spermophilus franklinii, 
now exists in northern Indiana (see Mumford, 1969:60). It seems likely that 
agricultural practices as well as other activities of man (construction of golf 
courses, airports, roadways, and the like) have increased the available habitat 
for S. tridecemlineatus and G. bursarius, both of which prefer short-grass situa­
tions. On the other hand, because of disappearance of the tall-grass prairie in 
Iowa, populations of S. franklinii have been drastically reduced or restricted to 
local situations (principally tall-grass habitats on moist soils). The present dis­
tributional status of Microtus ochrogaster is not well understood. It probably 
occurs locally in north-central Iowa (although there are no published records 
from there) where it may compete (Findley, 1954) with Microtus pennsylvanicus 
(a mammal of boreal affinities) and perhaps has been reduced in numbers in 
that area since the late 1800's. That this apparent decrease in population was 
due to climatic effects seems unlikely, because there has been a general warming 
trend. Perhaps the decrease is due to M. pennsylvanicus being the better adapted 
of the pair to agriculturally affected situations. 

Both Onychomys leucogaster and Perognathus jlavescens probably ranged 
throughout much of Iowa during warm, dry climatic conditions (such as during 
the Atlantic), but the former is now restricted to the northwestern part and the 
latter to short-grass, sandy habitats in scattered localities throughout the state. 

Boreal Species 

Of the 12 mammals with boreal affinities (see Table 10) that occurred in 
Iowa in historic times, three (Martes pennanti, Gulo gulo, Lynx canadensis) may 
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TABLE IO.-Mllmma/s of Iowa, listed by faul/a/units. 

Steppe Species (9) 

L£,plIs tOll'l/ul/dii, white-tailed jack rabbit 
Sp£'rmophi/usjrank/inii, Franklin's ground squirrel 
Spal11ophi/us tridecem/il/eatus, thirteen-I ined ground squirrel 
Gl'omys bursarius. plains pocket gopher 
Perogl/at/lIIsj7avescens, plains pocket mouse 
Reithrodol/tomys mega/otis. western harvest mouse 
Ol/ychumys /eucogaster, northern grasshopper mouse 
Micmtus ochrugaster. prairie vole 
Spi/uga/£' pUlOrius, eastern spotted skunk 

Boreal Species (12) 

Sorex cil/ereus, masked shrew 
Microsorex hoyi, pygmy shrew 
Tamiasciurus hudsol/icus, red squirrel 
C!£'thriol/omys gap peri. southern red-backed vole 
Microtus pel/I/sy/val/icus. meadow vole 
SYI/aptomys cooperi. southern bog lemming 
ZIIPIIS hudsol/ius. meadow jumping mouse 
Mllrtes pel/I/al/ti, fisher 
MlIst£'ia ermil/ea, ermine 
Mllste/a I/iva/is, least weasel 
GII/O gll/o. wolverine 
LYI/x cal/adel/sis, lynx 

Deciduous Forest Species (18) 

Did£'/phis virgil/ial/a, Virginia opossum 
Blllril/o br£'vicauda. short-tailed shrew 
Cryptotis parva. least shrew 
Sca/opus aquaticus. eastern mole 
Myotis ke£'l/ii. Keen's myotis 
Myotis sodalis. Indiana myotis 
Pipistrellus SIIbj7avus. eastern pipistrelle 
Lasilll'lls borealis. red bat 
Nycticeills hllmera/is. evening bat 
Syh'i/aglls j7oridal/lls. eastern cottontail 
Tllmias striatus. eastern chipmunk 
Marmora mOl/ax. woodchuck 
Scillrlls ('({rolil/el/sis. gray squirrel 
Scilll'lls I/ig£'r. fox squirrel 
G/allcomys vo/al/s. southern !lying squirrel 
PeromysclIs /ellcopus, white-footed mouse 
Microtlls pil/£'torum, woodland vole 
Urocyol/ cil/ereoargel/tel/s, gray fox 

Invaders from the South (2) 

Tlldllridll macrotis. big free-tailed bat 
Sigmodul/ hispidl/s. hispid cotton rat 

Widespread Species (25) 

Myotis /I/cifugl/s, little brown myotis 
EptesiclIs fl/scl/s. big brown bat 
LlIsiol/ycteris I/octivagal/s. silver-haired bat 
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TABLE IO.-Continued. 

Lasiurus cinereus, hoary bat 
Castor canadensis, beaver 
Peromyscus maniculalUs, deer mouse 
Ondatra zibethicus, muskrat 
Erethizon dorsatum, porcupine 
Canis latrans, coyote 
Canis lupus. gray wolf 
Vulpes vulpes, red fox 
Ursus americanus, black bear 
Procyon lotor, raccoon 
Mustela frena la, long-tailed weasel 
Mllstela vison, mink 
Taxidea laXUS, badger 
Mephitis mephitis, striped skunk 
Llltra canadensis, river oller 
Felis concolor, mountain lion 
Lynx mfus, bobcat 
Cervlls elapill/s, wapiti 
Odocoileus hemionlls, mule deer 
Odocoileus virginianlls, white-tailed deer 
Antilocapra americana, pronghorn 
Bison hison, bison 

have been only of peripheral occurrence there since the warm, dry Atlantic. Per­
haps individuals ranged southward into Iowa only during population peaks and 
then primarily along protected waterways or other rough, forested terrain. On 
the other hand, it seems likely that Musteta erminea and M. nivatis maintained 
populations in Iowa throughout the Holocene, although the latter species now 
occupies a wider range of habitats than the former and is distributed farther south 
(to northern Missouri and Kansas); the ermine occurs sparingly only in the 
northern half of the state. 

The only known population of Clethrionomys gapperi in Iowa is an isolated 
one, occurring in a small area along the eastern moraines of the Cary lobe of the 
Wisconsin glacier. Blagen (1967) considered this a relict population, isolated 
from the contiguous range of the species in southern Minnesota during the warm, 
dry Atlantic period. Existence of this species in the vicinity of Peccary Cave, 
Newton County, Arkansas, during the Atlantic (Semken, 1969), as well as in 
Delaware and Cedar counties in eastern Iowa perhaps as recently as about 2000 
BP (Semken, personal communication), suggests, however, that southern red­
backed voles existed locally over a wider geographic area during and subsequent 
to the Atlantic. More or less contiguous populations of this species thus may have 
occurred in much of northeastern Iowa and adjacent Minnesota until the warm, 
dry Scandic. Owing to recent destruction of habitat by European man, C. gapperi 
now exists in Iowa only in the vicinity of Pilot Knob State Park (see Blagen, 
1967). In view of the proposed pattern of distribution in post-Atlantic, it is sur­
prising that Clethrionomys has not been taken in the hardwood forests of extreme 
northeastern Iowa. It is noteworthy that Microtus pinetorum, primarily a mam-
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mal of the eastern deciduous forests, occurs in northeastern Iowa. Because these 
two species presumably occupy similar habitats, Clethrionomys may have been 
excluded by the woodland vole in that area, but has been able to maintain itself 
where M. pinetorum does not now occur. 

The historic distribution of Tamiasciurus hudsonicus is not well documented. 
It is doubtful that this species was statewide in distribution when European man 
arrived in Iowa, although isolated populations may have existed for a time in 
the southern part of the state. Possibly competition with Sciurus carolinensis and 
S. niger (both squirrels of the eastern deciduous forest) may be responsible for 
the absence of Tamiasciurus in southern and eastern Iowa where it surely 
occurred in early Holocene. The remaining boreal species (Sorex cinereus, 
Microsorex hoyi, Microtus pennsylvanicus, Synaptomys cooperi, and Zapus 
hudsonius) are most prevalent in grassland situations---although the shrews are 
known from a wide variety of habitats. The apparent absence of the southern 
bog lemming in north-central Iowa, where it probably was abundant in much of 
the Holocene, may well be due to recent agricultural tiling and drainage of 
former tall-grass prairie. In southern Iowa, S. cooperi is uncommon and usually 
occurs in moist, grassy situations, as does Zapus hudsonius. Microtus penn­
sylvanicus, on the other hand, is one of the most abundant species of mammals 
in Iowa, at least as far south as the southern two tiers of counties, where Microtus 
ochrogaster (of steppe origin) becomes the more dominant of the two microtines. 
Evidently the meadow vole is well suited to the activities of man and seemingly 
survives in a variety of habitats in Iowa, but the factors that limit the southern 
distribution of this species are not understood. 

Deciduous Forest Species 

Following the Wisconsin glaciation, 18 deciduous forest species of mammals 
(see Table 10) invaded Iowa from the east or southeast, and some ranged far 
westward onto the Great Plains, perhaps several times during the Holocene (see 
Hoffmann and Jones, 1970; Jones, 1964). Eight of these (Didelphis virginiana, 
Blarina brevicauda, Sealopus quuaticus, Lasiurus borealis, Sylvilagus floridanus, 
Marmota monax, Sciurus niger, and Peromyscus leucopus) are statewide in dis­
tribution and, excepting the red bat, have fairly broad (eurytopic) habitat require­
ments. Of these, the opossum, cottontail, woodchuck, and fox squirrel are known 
to have increased their distribution in Iowa within historic time, primarily be­
cause of the activities of European settlers that resulted in increased food and 
cover in former tall-grass prairie. Myotis keenii, Pipistrellus subflavus, Nycticeius 
humeralis, Tamias striatus, Sciurus carolinensis, Glaucomys volans, Microtus 
pinetorum, and Urocyon cinereoargenteus occur principally in the southern two­
thirds of the state (all are restricted or absent in the northwestern part); the 
western limits of their geographic ranges approximate that of the deciduous hard­
wood forest in the upper Mississippi Valley and Great Plains (see also Hoffmann 
and Jones, 1970:378; Jones, 1964:46). 

There is little information available regarding habitat requirements of Myotis 
sodalis, known only from southeastern Iowa, or of Cryptotis parva. The latter is 
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perhaps generally restricted to shrubby or moist grassy habitats throughout much 
of the state, but evidently is absent from poorly drained uplands of the north­
central part. 

It is of interest to note that in the case of Blarina brevicauda there are clearly 
distinct geographic variants-in this instance occupying mutually exclusive geo­
graphical areas of the state and acting more or less as separate species. Jones 
(1964:28-29) suggested an early postglacial westward invasion of the short-tailed 
shrew onto the Great Plains (at least by 9000 BP), and that subsequent warm, 
dry climate (probably during the Atlantic) eliminated this species from the north­
western segment of its range. At least two stocks reinvaded the Plains region in 
post-Atlantic times and now form a "fairly well-defined zone of contact in 
southern Nebraska" that now is known to extend into southwestern Iowa and 
adjacent parts of Missouri (Hoffmann and Jones, 1970:389). Genoways and 
Choate (1971) recently have presented evidence suggesting that the two stocks 
may represent different species of Blarina. 

Southern Species 

Only two Recent species of Neotropical origin (see Table 10) are known from 
lowa-Tadarida macrotis and Sigmodon hispidus. The big free-tailed bat is 
known only from two autumn-taken specimens-presumably stragglers from 
more southerly populations. The recent record of the cotton rat in extreme south­
western Iowa, however, represents an invasion that clearly is correlated with the 
general warming trend in continental North America in the mid-twentieth cen­
tury, perhaps particularly associated with milder winters. Of note here is the sum­
mary by Genoways and Schlitter (1967) of information relative to the rapid 
northward dispersal of S. hispidus in Nebraska and across the Missouri River 
into northern Missouri. 

Widespread Species 

As pointed out by Hoffmann and Jones (1970:380), species of mammals that 
are widespread in central North America can be categorized on the basis of 
narrow (stenotopic) or broad (eurytopic) environmental requirements. The mam­
malian fauna of Iowa includes 25 such species (see Table 10) of which five carni­
vores (Canis latrans, C. lupus, Mustela frenata, Mephitis mephits, Felis concolor, 
and Lynx rufus) can be considered as eurytopic. The wolf, mountain lion, wapiti, 
bison, and pronghorn were extirpated from the state by European man in the late 
1800's. The remaining species appear to be more restricted now than formerly in 
habitat utilization. Those that were predominantly (although not exclusively) 
grassland inhabitants in Iowa include four large ungulates (Cervus elaphus, 
Bison bison, Antilocapra americana, and Odocoileus hemionus), one carnivore 
(Taxidea taxus) , and one cricetid rodent (Peromyscus maniculatus). Other more 
or less stenotopic species include Castor canadensis, Ondatra zibethicus, Mustela 
vison, and Lutra canadensis, all of which have aquatic or semi-aquatic require­
ments, whereas those that primarily inhabit woodlands or gallery forests include 
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Erethizon dorsatum, Vulpes vulpes, Ursus americanus, Procyon lotor, and 
Odocoileus virginianus. In addition, widespread species of bats in Iowa include 
two tree bats (Lasionycteris noctivagans and Lasiurus cinereus) and two with 
somewhat less stringent habitat requirements (Myotis lucifugus and Eptesicus 
fuscus). The little brown bat, however, is uncommon in the extreme northwestern 
part of Iowa and adjacent parts of adjoining states. 

ANALYSIS OF LATE PLEISTOCENE 

AND HOLOCENE CHANGES IN IOWA 

Paleozoological and botanical evidence indicates that during Late-Glacial 
and early Holocene times southern Iowa was occupied by boreal coniferous forest 
with its associated faunal elements, and that tundra, if present, was immediately 
adjacent to the receding ice. During the height of Wisconsin glaciation, however, 
mammals such as Ovibos and Rangifer ranged as far south as what now is Iowa, 
and grasslands existed far to the south and west of the state (see Hoffmann and 
Jones, 1970:360). With subsequent amelioration of the climate, steppe extended 
northward and possibly eastward-perhaps as far east as Pennsylvania (see 
Guilday et al., 1964: 183-185)-but evidently not through Iowa at that time. 

In early Holocene (Boreal), deciduous forest biota invaded from the east and 
southeast so that Iowa, at least for a time, was occupied by mixed (deciduous and 
coniferous) forest habitats. Mammals of eastern origin probably ranged 
throughout Iowa and westward onto the Great Plains in the Boreal period, dis­
persing far west in company with gallery forests that extended in a fingerlike man­
ner along the major western tributaries of the Missouri River. Presumably at this 
time, woodland species of eastern origin, including Blarina brevicauda, Myotis 
keenii, Peromyscus leucopus, and Neotoma floridanus, extended westward well 
onto the Great Plains (Neotoma has not been recorded from Iowa in historic time 
but likely occurred there in the early Holocene). 

With the subsequent warm, dry climatic trend of the postglacial period, conif­
erous forests disappeared from the state (displaced northward) and maximum 
conditions for deciduous forest maintenance also diminished. Climatic conditions 
(including strong westerlies) then favored maximal eastern advance of the steppe 
(as the "Prairie Peninsula") during the Atlantic (often called "Xerothermic"). 
This was a time that steppe species (including those with presently restricted 
distributions in Iowa such as Perognathusflavescens and Onychomys leucogaster) 
invaded the state in the northwestern corner and dispersed southward and east­
ward, perhaps as far as the Mississippi River. A grassland fauna, probably in­
cluding Lepus (either califomicus or townsendii), Perognathus hispidus, 
Onychomys leucogaster, and Vulpes velox extended eastward (south of the Mis­
souri River) at least to the Mississippi River in central Missouri. A few species, 
notably Geomys bursarius and Spilogale putorius, crossed the Mississippi River, 
but northward dispersal of the pocket gopher apparently was restricted by the 
Illinois River. Other grassland species of mammals--Microtus ochrogaster, 
Spermophilus franklinii, and Spermophilus tridecemlineatus-ranged far to the 
north and east of Iowa-apparently not hindered in dispersal by any of the major 
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river systems. It is noteworthy that the lined snake (Tropidocloneum Lineatum) in 
Iowa was found by Smith and Smith (1963) to be more closely related (same sub­
species, Lineatum) to those in the Northern Great Plains than to southern Missouri 
or Illinois populations (subspecies annectens). The distributional pattern of this 
snake approximates that of Perognathus flavescens in Iowa and suggests that 
Tropidocloneum also may have entered Iowa from the northwest. Populations in 
extreme southeastern Iowa, however, are intergrades between the two subspecies, 
indicating that the Mississippi River was not a complete barrier to dispersal. 
Additional evidence of eastward invasion by grassland herpetofaunal units during 
the Atlantic has been presented elsewhere by Smith (1957, 1965). Presumably 
at least some habitat with favorable microclimate for boreal and deciduous forest 
mammals continued to exist, at le~st in eastern Iowa, during the Atlantic, allow­
ing for maintenance of populations of Clethrionomys gapperi and Tamiasciurus 
hudsonicus, among others. 

Following the warm, dry conditions of the Atlantic, the deciduous forest and 
associated biota again dominated much of Iowa. Of particular significance is the 
origin and biogeographic relationship of the tall-grass prairie-a topic of long 
standing debate. Shimek (1948:88), for example, suggested that the majority of 
grassland plant species in Iowa had originally migrated there from the southwest, 
whereas others (notably Gleason, 1922:77; Weaver and Albertson, 1956: 10; 
Braun, 1955 :321), have argued essentially for southeastern origin (at least for 
prairie dominants such as Andropogon gerardi, A. scoparius, Sorghastrum 
nutans, and Spartina michaxiana). Likewise, the role of fire in the origin 
and maintenance of the tall-grass prairie in Iowa and elsewhere has been disputed 
(see especially Curtis, 1959; Gleason, 1913; Komarek, 1962; Shimek, 1911, 
1948; White, 1870). If the early historic vegetation of Iowa-both tall-grass 
prairie and deciduous forest-was principally of eastern origin, a preponderance 
of mammals of eastern affinities that occupied both habitats would be expected, 
as indeed seems to be the case. Of the 70 species recorded from Iowa, 43 are 
either of eastern affinity or are widespread in distribution. Presumably then, 
conditions favoring fire in the grasslands existed in Iowa and eastward, at least 
periodically, from the Atlantic until early settlement. Western steppe species 
(such as Perognathus flavescens, Onychomys Leucogaster, and Reithrodontomys 
megalotis) were thus able to survive, at least in part, because of continued effects 
of prairie fires. On the other hand, the rough terrain of eastern and southern Iowa 
may have prevented complete fire destruction of arboreal vegetation during 
warm, dry periods and thus allowed for continuation of conditions favorable to 
woodland mammals, including Clethrionomys and Tamiasciurus, throughout the 
Holocene. Perhaps only recently, possibly even within historic time, have pop­
ulations of the southern red-backed vole been severely restricted. 

SUMMARY 

During maximal Wisconsin ice coverage, the nonglaciated part of Iowa was 
covered by boreal coniferous forest and dominated by spruce and fir. At least 
during the final glacial advance in Iowa (Cary), little, if any, tundra was present 
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and large expanses of steppe probably occurred no closer than the southwestern 
Great Plains. Although some tundra species undoubtedly occurred in Iowa during 
Cary glaciation, the mammalian fauna was dominated by wide-ranging boreal 
species, many of which also occurred far to the south of the ice front. Following 
recession of ice in the early Holocene, the boreal forest withdrew to the north­
ward and at one time probably covered the entire state. As a consequence of a 
gradual warming trend, deciduous forest invaded Iowa from the east and south­
east, migrating first along river valleys and probably later to the uplands, until 
it had advanced far beyond the borders of the state along the western tributaries 
of the Missouri River. During the period of maximal coverage by eastern decidu­
ous forest (termed Boreal here, but equivalent to the "Climatic Optimum"), its 
mammalian fauna ranged far to the west, generally establishing present patterns 
of distribution of some species-notably Blarina brevicauda, Myotis keenii, 
Peromyscus leucopus, and Neotoma jloridana. Under the influence of subsequent 
continual warming and a concurrent increase in the strength of dry westerlies, a 
warm, dry climate prevailed and biota of the western steppe advanced eastward 
(perhaps aided by an increase in fire) at the expense of arboreal vegetation. 
During this maximum warm, dry climatic period (Atlantic or Xerothermic), an 
eastern protruding wedge of grassland developed (the Prairie Penn insula) al­
lowing for penetration of western steppe species far east of Iowa. Some western 
species, for example Onychomys leucogaster and Perognathus jlavescens, were 
blocked by the Missouri River at the latitude of Nebraska and southward, but 
crossed the river farther to the north and entered Iowa through the northwestern 
corner. For others, including Spermophilus franklinii, Spermophilus tridecem­
lineatus, and Microtus ochrogaster, major rivers (such as the Missouri and Missis­
sippi) did not hinder eastward advance. During the Atlantic, deciduous 
forest continued to exist along river valleys and areas of rough terrain in eastern 
and southern Iowa, providing habitat for survival of woodland mammals, in­
cluding two boreal species- Tamiasciurus hudsonicus and Clethrionomys 
gapperi. By Atlantic time (8450 to 4680 BP), then, a biotic complex similar to 
that at present existed in Iowa. Although major quantitative differences occurred 
during subsequent periods of climatic oscillations throughout the Holocene, a 
mammalian fauna with the majority of species from boreal (northern), steppe 
(western), and deciduous forest (eastern) ecogeographic units, together with wide­
spread species, was maintained. Coincident with the arrival of European man, the 
biota of Iowa evidently was in the process of adjustment to a climatic oscillation 
of increased dry westerlies and relatively warm, dry climatic conditions-those 
that have allowed at least one mammal of southern origin (Sigmodon hispidus) 
to enter the state within historic time. 

When Iowa was settled by European man in the mid-1800's, at least 64 species 
of native mammals occurred in the state (Sigmodon and Tadarida being more 
recent). However, as a consequence of the activities of the early settlers, five 
relatively abundant large mammals (gray wolf, black bear, mountain lion, wapiti, 
and bison) were extirpated in Iowa, whereas others including beaver, otter, and 
white-tailed deer were nearly or completely eliminated and have only recently 
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become reestablished. Because of intensive agricultural use of virtually all land 
in Iowa, no extensive prairie remains. Likewise, much of the original timber was 
removed or reduced and, conversely, planted woodlots occur in areas of former 
prairie-thus changing the distribution of deciduous forest habitat. 

The present distributional patterns of mammalian fauna of Iowa reflect bio­
geographic history, availability of suitable habitat, influences of European man, 
and various combinations of these. There are no clearly evident biotic provinces 
in Iowa and, except for the special case of Blarina brevicauda, there are no 
marked examples of geographic variation; only in Mephitis mephitis is there a 
suggestion of a north-south cline in size, for example, in accordance with Berg­
mann's rule. 
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