

















INTRODUCTION

The red fox, Vulpes fulva fulva (Desmerest), 1s one of

the enigmas of the animal world. He has been cussed by
farmer and bird hunter and defended by fox hunter, ecologlst,
and silvi culturist. The value of hls pelt from sale of
hide and bounty runs into the thousands of dollars. Many
fox hound breeders owe their living to his cunning ways.
He 1s the subject of many folk tales and as 'Brer Fox' he
18 known to children before they can iead. His habit of
hunting at night shields him from the observation of the:
average citizen who rarely sees a fox. He 1s hunted by |
wealthy hunt clubs with their traditional red coats and
fine hounds and by practically all other social groups 1n
the country including the bsckbone of the country, the
American farmer, who has the deepest interest of all because
of his close assoclation with the fox. In snite of his
small size he is able to take a pack of larger hounds on
a merry chase and will often have them ruhning in circles
while taking 1t easy in some swamp, hole, or from a
lookout on a knoll. In spite of his fabulous cunn ing he
can be lured into shooting distance by sucking on the
back of the hand to simulate the squesking of &« mouse or
by ringing a bell. In spite of his relentless pursult by

man with gun and trap he has managed to maintaln his
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numbers. Currently he is the object of much concern from

the public health officials because
As far as the author knows, no
fox habitats as related to land use

this study will contribute & little

of the spread of rables.
study has been maede of
and 1t is hoped that

towsrds & better under

standing of the fox from a broad general view and t- scisntitic

knowledge.

This study was conducted during the 'all, Vinter, and

Spring of 1946-47



PHYSIOGRAPHY AND CLIMATE OF WASHTENAW COUNTY
Geographical Location
Washtenaw County is in the Southeastern part of the
Lower Peninsula of Michisan. It includes en area of 71l

square miles or 456,960 acres.

Topography

The county lies in the glac’ated plalins part of the
Central Lowlands province of the United States and in
Michigaen includes the morsnic upland referred to as'the
thumb” and a smooth former lake-bottom area usually referred
to as the Erie lowland. The thumb upland is a broad
glaciated upland, ranging in elevation from about 800 to
1300 feet above sea level. The Erle lowland comprises
comparatively low plains, the beds of extinct glaclal
lakes, which occupy a considerable part of southeastern
Michigan. The upland section of the chunty, which includes
the northern, central, and western psrts, is chsracterized
as a whole by samooth or only moderately hilly rellef. No
sharp erosional features and no rellef of magnitude occur,
as local differences in sltitude in few places exceed 100
feet, except in a short stretch along the Huron River near
Ann Arbor, where the extreme difference between stream
level and the higher land ranges from 200 to 250 feet.
The secondary topographic forms consist of low ridges, or

knobs, with smooth rounded glopes and complementary sags



and depression; level sandy and gravelly plains; level and
rolling clay plain; and numerous potholes, lakes, and swamps.
The swurface features are of glaclal origin and are con-
structional in character. The preglacial bedrock has veen
completely mantled by glaclal deposits, and no considerable
post glacial erosion has occurred, except directly along

the Huron River. (Veatch, et. al., 1930),

Water and ralnage

Washtenaw County 18 generally dfained by the Huron,
Saline, and Relsln Rivers; all of which drain into Lake
Erie. The Huron is the only sizeable stream of the three
in the county. These streams and thelr tributaries originate
in lakes and springs, their courses probably follow’'ng old
glacial beds.

Lakes are numerous and widely distributed, a total of
127 being known. The lakes differ greatly in size, shape,
depth, character of vegetation, and shore-line features.
Some are small circular bodies of only an acre or two in
extent, wereas the larger ones are irregulasr in outline
and cover areas of &s much as 300 or OO acres. Some
have clean sandy bottoms and are bordered by high land,
and others exhibit different stages of filling by vegetation.
(Veatch, et. al., op. cit.).

Marshes and swamps are dfstributed throughout the

county &nd range in size from a few acres to 1000 acres.



Meny of these narshes and swamps were formerly shallow lakes

that have how filled in with vegetation.

Climate

The climate of washtenaw County 1s characterized by
fairly cold winters and mild summers. The mean annual
precipitation is 31.31 inches, includ’'ng meltgd snow, and
the average snowfall is about 37 Inches. Vind movement and
evaporation are low, humidity 1s modersately high, and the
county receives 50 percent of the possible sunshine. The
mean annual temperature 1a L7.) degrees F. The average
length of the frost-free sesson is 16l days, and 1s ample,
at thls latitude, to mature the staple crops grown. The
precipltation is falrly evenly distributed throughout the
year and 1s sufficient for high crop production. Although
there is a rather wide and seasonal variation and marked
differences exist in the molisture-~holding capacity of the
soils receiving the same amount of precipitation, crop
fallures seldom result from a deficlency or excess of
water. Snowfall mav be depended on every winter to furnish
some protection to fall-sown grain. The prevalling w’'nds
are westerlv. They rarely attain high velocity and, there-
fore, sre rarely destructive to crops and cultivated soils,
except on very dry muck 8oills an® the loose Incoherent sands

in the more exposed situations.



Solls

The so?ls of Tashtenaw Countr d!ffer widely in texture,
structure, chemical composttlon, productivity, end moisture-
hold?ng cepaclty--natural factors which bear a relation to
plant growth® and corsequently to sgricultural use. They ealso
exhibit a leck of uniformity, such as extreme local veriestion
in texture, and diverse solls are intimately associated in
small bodies, a condition common to the state as a whole.
The surface solls range from loose, lncoherent, nesrly
pure sand to heavy silt loam and clay loam. Most of the
80ils are loams and sandy loams. The sands comprise less
than 10 percent of the total area, and solls which have a
clay or clay loam texture in the plow soll comprise less
then 5 percent. Probably 50 percent contains from 2 to L
percent by welight of thls constituent; and that sbout 25
percent, 1nclud'ng muck end peat, has a high orgaric-matter
content. The humus layer in virgin well-drained soils
does not exceed 3 inches in thickness, and consequently,
in the cultiveted soil very little color’ng from organic
matter occurs below a depth of 6 or 7 inches. The soils
are deeply penetrable, however, as the parent soll material
18 unconsolidated glacial drift to & depth of several feet.
About 90 percent of the solls are acid in reaction in the
natural surface horizons and in the plow soll, but they
contain sufficient calcium and mugnesium carbonates, or

other bases, at a depth ranging from 2l to 4O inches, to
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zive an alksline reaction, and about 10 percent are nonscid,
both in the surface and subsurface lavers, under natural
cond’tlons. The orgarie s-1ls, comprising about 13 percent
of the area of the county, are in general neutral or only
rmoderately ac’d, less than 5 percent being extremely acid
peat. In the greater purt of the county drainage Is
naturally falrly gocd, as the water table 1s not high and
the slope 1s sufflcient to provide free run-off. It is
estimated that 25 percent of the solls were originslly wet
or swampy, therefore unsuitable for sgricultural use untll
ditched or tilel. A small proportion of the mineral soils
and greater part of the muck and peat remain undralned.

(Veatch et 81, op. clt.).

Te
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VEGETATICN OF WAGHTENAW COUNTY

Forests

Refore the advent of the white man, his axe and sawmlll,
the forests of Washtenaw County consicsted mostly of such
intolerant species as sugar maple (Acer saccharum),

passwood (Tilia americana), and beech (Ffggus grandifolia) on

the netter soils and on the poorer solls such specles as

black oak (Quercus veiutiga), white oak (Guercus albva),

several species of hickory (Carya), and elm (Q;ﬂgg). The

uplahd forests, becsuse of cutting, fire, and zrazing now
coneist mainly of a mixture of white oak, uvlack oak, hickories,
and eim. Cccasionally there is found a mixture of the more in-
tolerant snecie:z such as gu;jar maple, basswood, and beecn, this
veint the climax tyre. On sites that have veen severely cut or
zrazed the next lower successlional type ls found. Such

species as 8sven, (Populus), juniper (Juniperous), haw

(Crataesug), and cherry (Prunus)are characteristic of this
tyre. This type also represents, as do others, the successlonal
stage that zradually evolves when bare land or cut over areas
are protected and allowed to develon towards the climax tyve.
Cf cource many other srecles are represented 1n eacnh stand

wut a type may ve recoznized by the charscter of 1lts dominant
specie:. In many cases, the forests of the county are in

a decadent condition due to improrer care. lost of the



forests of the county are located in small woodlots, often
on the noorer sites as vrotection azalnst erosion.
Zhrub Areas

The shrub areas of the county mostly revoresent a
successlional stage that has evolved from abandoned land.
Thece shrub areas often harbor zood populations of nest-
ing =irde and small mammals and are pnopular hunting places
for the red fox. The primary snecles usually found are
dozwoode (Cornug), rose (Rosa), clackberry (Rubus), witch-

nazel (Hammamells virsiniona), and sumach (Rhug). An

undercover of mixed perennials 1s usually present.
Fencerows

The fencerows of the co.nty are reprecented oy a
variety of snecles and cover tyves. They rance in slze
from 1little nore than a grassy border on voth sides of the
fence to substantial srowths that serve as very zood
shelterbelts. During the fleld work of this paper it was
frecuently noticed ny the writer that many birde and small
mammals utilized the food and cover of these fencerows,
Red fox found these fencerows fertile hunting srounds
and avprarently often used them as cover when goling
from one area to another. Cften the domlnant specles are

forect-size trees such as eim (Ulnus), hickory (Carza),
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and various oaks (Guercug), with an understory of such
snecles as haw (Crataegug), sumach (Rhus), dogwobd (Cornus),
cherry (2runus),,blackrerry (Quous), cassafras (Sacsalras
albidum), frost gravme (Vitus), and ovittersweet (Zelastrus
scandens).
allow Lands

Ecolorical successlion differs somewhat on land withe
draWn from cultivation for chort reriode znd avandoned
lands. 3rain flelds, hay fields, corn flelds and others
each develon & plant community differing in ve:etative
cover from the other. Lach may have certain nlants that are
found on &ll such ereas hut the nlant communlity ss a
whole dlfferg. Hay [lelds uceunally differ more than others due
to the presence of guch cloce srowling nlantc as clover

(Irifolium) end alfclfae (ledicase gative). woch plangs as

ragzweed (Ar-rosia), wild carrot (DRaucus corpbsa), foxtall

zrass (Setarla), lambs quarter (Chenonodium album), and

such woody plants as elm (ilmus).and cherry (Prunus) are
common lmmediately following ahandonment on open land.
These plants and their many assoclates form an environment
that 1e very favoravle to gsame birds and to such manmals as
the cottontail (Sylvilaszus floridahus mearnsil Neak:
various small mammals such as mice. These animals in turn

are favorite vprey for the red fox. Cuch areas tend to
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standardize somewhat as her-aceous vegetation of a2 perennial
nature takes over from the earller annuals but continues to
furnish a favorable environment for small mammals and Zame
nirds for some time.
arshes and Swamps

It 1s necescary to distinsulsh hetween several terms vefo=-
re & dlscussion 1s started on tnis sunject. 4 marsh
1s a wet erea that has neen filled in [rom the bottom up
while a vog has filled in by an accumuiation df material known
as a [loating mat. A swamp may follow either one but usually
differs somewhat 1n char&cﬁer depending on the original area
and consictg of verious speclies of trees tolerant to wete
land conditlong. Zo-callied relict areac of conifercus
swarps are nresent 1n parts of the covnty{ the dominant
species belin: tanmerack (Larix laricina) and btlack spruce

(Picea marisna). The vast malority of the swamns conslist

of such hardwoocd specles as red maple (Acer rubrum), elm

(Ulmus), olack ash (‘raxinus nizra), yellow birch (2etula
lutea), and willow (Salix), their composition depending

unon the character of the to: or marsh, the most common of
which are stagnant and seepage. Cther common vlant species

of lower succecsslonal order commorn in marshes and bogs ure
sedces (Cyreraceae), cracses (Gremineae), cattalls (Iypha),
leatherleaf (Chenmadeaphne calyculata), buttontush (Cephalanthus)
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occidentalis), doswoods (Cornus), elderhterry (Zambucus)

and poison sumach (Zhus ipxicodendron). Cpen todles of

water are usually surrounded, at least in nart, by variouc

species of wet-land vecetation.



Agriculture

According to Veatch et al, (ov. cit.), the ploneer
farmers followed a system of mixed agriculture from
necessity and produced the things regiired for domestic
use and home consumntion to a rmuch greater extent than
was done later. In the esrlier perilods of settlement,
cattle, furs, alkeline salts from wood ash&a, end later,
lumber were sources of cash. The influx of settlers was
steady anc the increase in the acreage of land placed under
cultivation was rapld and steady to ab-ut 1830. However,
in succeeding decades, verv little or no incresse occurred,
and, accordinz to the 1920 and 1930 Tmited States census
data, an actual decrease in the acreage of land under
cultivation or in harvested crops has taken place since
1920. According to the 1930 census, the land in farms
constitutes 82.9 percent of the total area of the county.
Corn, wheat, hay, and potatoes were staple crops during
the ezrly period of farming. Osats have shown a greater
proportional increase in acreage than whest or corn since
1880. The acreage of wheat and red clover has shown a
decline in late yesrs, and alfalfa, small fruits, and tree
frults have increased in importance. The livestock industry
has been marked by a decrease in the number of beef cattle
and an increase in the number of milk cows. As in other

parts of Michisan, agriculture here has bt een greatly

13.



influenced by the marked Industrisl expansion and growth
of cltles in this and adjolining “tetes. This urhan growth
has been the cause of abandonment of some farms, but, on
the other hand 1t ras brought about the production on
individusal farme of a greater number of direct-income
products, the development of specialized farming, end an
increase in dalrying to meet the demands of the nearby
industrial population.

Another influence has been casused by the buying up
of large acreages for estaete purposes, especlally around
Inn Arbor. These areas are usually removed, elther paptly
or wholly from agriculture, - ‘. o - 5
allowed to revert to natural vegetatlion by succession or
by plantings of native hardwoods and some conifers. As
will be explained later, it ls these areas that produce
large numbers of wildlife, includlng the fox.

Agriculture at pfesenﬁ is of three types: (1) Genersal
farming, including the growing of graln and hay for the
feeding of dalry cattle or other livestock; (2) a less
distinect tvype whilech conslsts of general farming combined
with the production of socme syeclal cash crops; end
{3) the production of specialities, such as poultry, frult,
trueck, and flowers on small farms., General farming 1s of
the conservative type and 1s nelther highly intenslve nor,

on the other hand, extensive. The farmer still relles
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mainly on the Inherent productiveness of the soifl, mlthough
farming %8s passing through the purely erpléitive stage to
that Iin which measures are be’nc takern to mentain pro-
ductiveness or to increase ylelds throvgh liming, the use
of cormrercial fertilizer, more careful seed selection,

end intensive tillsge methods. The recent c¢limb in meat
prices has caused many farmers to switeh to ralising hogs
and beef cattle Instead of some other staple crops. Herds

of sheep are fairly common throughout the county.



16,

Pasture

On the ordinary farm there are usually some [lelds
devoted to the production of hay and [or pasture. In most
hay meadows there is a considerscle -rowth al'ter the hay
crom 1s removed, ond excent in the case of alialfa, thege
meadowe are not injured by & reaconacle amount of srazing.
Heny acres not well suited For cro- nlants are used az pasture.
Yenerall; speakings, the land in vrasture in washtenaw
County is not very rroducilve és such, much of it uelin:
in voor condition with some eroslon taring place. in
addition to losing less soil - erosion than cultlivated
land, well manaced ;razing lend loses leuss iertiiity secauce
lese 1z taken from the soil oy pasture plants and part of
that which 1c removed 1s restored directly turc.zn the
excrenment of zr-zinj animals. Common plante lound in pastures
are reed oanary’grass (imalaris arundinacea), -luesrass
(Poa), ti-othy (ihle m pratense), alfalfa {(_gdlcazo sativa),

alcike clover (Irifolium hyboriglum), red clover (Irifolium
protence), and wnite clover (lrifolium remens). Cther
acsoclated nlante which are often identifled wlth poorer
lend are wild ctraveerry (*a:arig vir :ipisnaj, various

specie of cincloll (Fotentilla), thistle (Cirsiuzm), and

teasel {Nipsacus). Various <necies ol znall manrals, euypeclally
mice, ofter populate pasture land and thus furnish food

Tor the red ToXe



HISTORY AND NUMBERS OF THE RED FOX

There is no doubt that fox populetions fluctuata.
Testimony of long-experienced hunters and trappers indicates
that there are lean vears and fat years, Sometimes 1t may
be & good fox yvear in one part of a state and not in enother,
alth~ugh there 1s nothing but hearsay evidence to support
this. The annual take fluctuatlions are not signiflcant
because they seem to be s0 dependent on pelt prices, and
logically enoughe Up in the vast Cenadien fegion served by
the Hudson's Bay Company, however, generatlions of treppers
for centurles have caught foxes without too much regard for
whether & pelt brought fifty cents for fifty dollars. So
the records of the company, carefully kept over the years,
would Beem to be the best available evidence to show whether
red foxes are or are not subject to population ups and
downs when the tranping effort has remained equally constant.
(Seagears, 1945).

As seen from the following graph, about every ten years

the o iletions seem to hit a peak.

THOUSAND PELTS

1 i L 1 [\ i i 1 {
/690 185 860 1870 1880 @S0 1900 100 Jozo 7930 194D
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BRIFF LIFE HISTORY OF THE RED FOXx

The range of the red fox extends from Alaska to New=
foundland, south to central MNorth Carolina and Georgle,
west to central Texas, the Rocky Mountains and Slerra Nevadas.

Technlcal synonymy: Class, Marmalla; Order, Carnivoras
Family, Cenidaes Genus, Vulpes; Specles, fulva; and sube-
specles, fulva.

Generally speaking, the red fox is = noeturnal enimal
but will often venture forth during the daytime. He is
well known for his intelligence, slyness, and ebillity to
outgmart his many types of prey and his erstwhlle enenmy,
man and his fox hounds. He has a naturel fear of man and
for that reason is seldom seen. From his vantage points
he usually spots a mean long before the men sees him and
slips away without being seen and if seen often offers
only a short view before he disappears. During the day
he usually rests in snlitufde in some sheltered sunry spot
from which he may detect approaching dancer. The home
range 18 not more than five miles and when pursued by dogs,

the fox usually circles at m radius of two to three miles.

#Note: The notes for this brief l1life history were secured
partly from accouhts by Seagsars (l9K§),_Seton (1929),
and partly from the writer's own observations.



His principal method of intercommunication is doubtless by
voice, although he uses such other devices as scent posts.
The best speed of an averare fox for one mile is about 26
miles an hour., This 1s fsgster than a Coyote But slower
than a Jackrabblt.,

Observations show that the fox is amply clad to resist
the weather and finds it much safer in winter time to take
his necessary sleep in some open place where he can s8ee oOr
hesr the approach of any danger. During axtremely colad
weather and to escape hounds, he will often make use of a
den or hollow log. During the natal period, the fox
habitually makes use of a den., This den may be located
in & natural cave, & tunnel dug into a slope of sandy soll,
a hollow log or tree, and other convenient sheltered spots.
Mice probably form the largest psrt of its diet, Rebbits,
poultry and birds are also often taken. On occsasions young
sheep, pigs, goats and fawns have been known to be taken.
Insects and berries are taken on occaslon, especlally by
the cubs during thelr early life. kost animals of the dog
femlily store up food when they have more than they need.
The surplus food 1ls usually buried or partly covered either
by soil, litter, or snow and the fox returns to the cache
invariably. Dena often have a separate compartment used
for storage of surplus food. Secret hoards are liberslly

sprinkled wlth urine, the scent of which they seek when
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locating the hoard.

The fox 18 more or J ss a solitary animal in winter.
He may travel about with his mate &t times when the snow
is on the ground but he never assembles with others of his
kind to form & pack as does his kin, the wolf. The mating
instinct is awakened in late February or early March. Often
the pursuit, the coquetting, copulation or even the fight
between rivals mav be read from signs in the snow. The
fox 1s a strictly monogamous animal. Mele and female sare
ofter. seen together after the breeding sesson and the
consensus of opinion is that they maste for life.

The female usually selects the den site and probably
does most of the digging. Here a symblotic relationship
seems to exist between the fox and such burrowing enimsals
as the woodchuck and badger as the fox will often select
a den previously uséd by these animala and convert it to
their own use. The ground 1s often still frozen when the
need for u den mwesents 1iself and old dens greatly alleviate
this s'tuation. The dén often has several entrances, &
storeroom, and a nest. The period of gestation is 51 days,
without more than 12 hours of variation. When the female
feels her time anproaching, she manifests something like
hostility towards the male., The male aga’n seems to be
welcome about the t'me the young ones' eyes are open and

at that t’'me will often bring food to the cubs and help
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teach them to hunt. The young are born in March or early
April end number from fomr to nine. The cubs are clad in
lead-colored fur and look as muck like kittens as Toxes.

They sre blind t111 they are eight or nine days old. They

do not venture out-cf-doors until they are three or four

weecks old and the den cont’nues to be their only home for
about three monthse. During this time they do not necessarily
stey in the natsl den, it often belng too small to accomodate
the growing cubs. Any threat of danger will cause the parents
to move the cubs to another location.

The young ere csarefully coached by the purents to the
dangers they may encounter, the search for food, end how to
gtalk and hunt. A8 soon as they are large enough to come
out-of-doors, they romp and play about the den but are
ever ready to flee to the den at the slightest alarm.

Usuelly the alarm is given by the ever-watehful parents.
The young probably scatter voluntarlily before w’nter sets
in. A fox 2%s old at ten yesrs and rarely reaches fifteen.

‘oxes are preyed on by wolves, lynxes, and fishers,

In the prairie sections the foxes have decreased with the
increase of the coyote, due probably to environmental
conflicts. The larger virds of prey such as eagles will
often take young foxes. In places where natural enemies
have been eliminated, the job of keeping down exceasive
populations falls on man. Foxes are thought to be able to



withstand a 20 percent drain.

Lvery animal with fur so deep as that of the fox lsa
more or less plasgued with vermin, Foxes have been known
to grasp moss or bark in their mouth and submerge the body
so that only the nose and eyes are above water. The vermin
take refuge in the moss or on the bark and the fox leaves
the vermin and moss both floating in the water. Llice and
ticks are often found on foxes but 1t 1s doubtful that it
results in little more than physical discomfort. Mange 1s
often\reported as & dlsease of foxes.

Fox farms &are operated in the Northern United States
and‘Canada as fur producers and such enterprises often
contribute substentislly toward the welfare of a community.
Strains of s'lver fox are the most populsr. Fox skins,
both farm ralsed and natural are imuortent items in the fur
trede and these skins bring good prices wlhien taken in the

primee.
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HABITAT RELATIONSHIPS
Foxes In Helation to Forestry,
particularly S!lviculture and Nurseries

¥W!ld animels of the forest play an imvortant part in
the ecology and biology of the forest community. Animals
that have a direct relation between Forestry and the red fox
are chiefly rabblits and mice, upon which the fox preys.
Rabbits may cause injury to forest operations by biting
off buds, small branches and stems and in gnawlng the bark
which often causes the death of a tree due to girdling.
8eedlings and small trees are chiefly affected. Fast
growing specles may be attacked in preference to slow-growing
specimens. Habbits, at times, may be s0 numerous thet
either natural or artificisl reproduction may be destroyed.
Mice cause damage to seed beds by eat’ng the seeds in
nurseries. During the w'nter, when other food is scaree,
nice will often gnaw the bark of seedlings and young trees,
either above or below ground, often girdling them and
causing desth, The mice are most abundant on grass covered
areas where there 1s some sun filtering through the trees.
Iuring years of high population, mice may do extenaive
damage both to nursery stock and to reproduction. Generally
speaking, most nurserymen and silwvd culturists believe that
the fox should be encoursged and some even belleve that there

should be a bounty on any one who proposes a hounty on foxes.
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Foxes in relation to Agriculture - including Horticulture
Attitude of Farmers

As a result of an occasional rald on the farmers'
poultry the fox hes gained most of his bad reputation.
Other prey of the fox that is a direct economic factor
are such other farm animals as ducks, young pigs, young
lambs, game blrds, and muskrats, although none of these
animals constitute the major portion of the foxes' dlet.
Another important cons’'deratlon i1s the fact that the fox
13 not above wiping out a nest and thereby destroylng
potential sport for the farmer and his friends.

- Another important item to consider 4is the spread of
rebies by the fox. Thils has become a very serious matter
in some parts of the country but &s yet I8 not & serious
matter in Washtenaw County. This may well, at some tine,
become a serious matter due to the difficulty of controle
ling such a cunning animals, On the credit side of the
ledger there 1s also much to say in favor of ole Reymard.
He servets as an importent check on many mice thet inhabit
farmlands. These mice are notorious destroyers of shocked
corn and other growing crops. For those farmers that have
fruit trees, the fox assumes an even more important role.
There 48 ccns‘derable money tiled up in a single fruit tree
and by feeding on mice and rabblits thet are potentlal

girdlers of these frult trees, the fox renders a valuable



service. Also on the cred’t side 1ls the sport that the fox
offers during the chase and the price thet his pelt brings
for both the hlde amd as & bounty. Some farmer-trappers
meke a tidy sum dur’ing the winter trapping foxes when the
farnm work is slsck. It %8 the opinfon of the writer that
mogt farners favor elther the extermination or the severe
reducticn of fox populations, mainly because of hls depre~
dat’ons on poultry and in all fairness to the farmer, it is
herd to see much worth Iin an animel after raids on the
barnyard. lmy of the better educated farmers resllze,
hovever, that there are two sides to the guestion and favor
less drastic mesne of eontro” then exterminstion.
Foxes in Relatlion tn ¥ildlife Hefuges
and uzstates

Generslly speeking, both Federal and State Wildilfe
infuges huve as one of thelr objectives the protection of
all wild aninals notive to the area. %Then a predater
becomes 80 numerous that the welfsre of more deslrabtle
species 1s threstened, steps are often necessary to bring
the prc. stor under control. Inr‘ng vears of high population
of a predator such as the red fox, such ateps may be nec=
essary but are usually undertcken with & grenst deal of
caution.

The pol!cy of estate owners is usunally dictated Ly the

pre judices and interests of the individual. I an estate

T

A



18 maintained as a pheasant shooting arees and foxes are
apparently numerons, control measures are usuelly initiated.
An estate owner near /‘nr Arbor, Michigan, ma'‘nte’ns his
lands primerily for the!r aesthetic values and no hunting

is allowed. There l1s a good fox populetion in the ares

and each year a few are taken off to keep predation down

so that it Jdoes not become a serious factor in the denletion

of other desirable snecles.

26,
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THT RBOUNTY SYSTIM

In Washtenaw County the bounty on a fox is $3%.00. This
bounty may be collected by either turning in to the County
Auditor the carcass from which the ears are romoved or che
hide which 1s stemped with indelible dye. In spite of the
fact that there has been a bounty on foxes for some time
in the countv, several rellable fox hunters say that they
have Been no anpreciable decrease in the number of foxes.
The proponents of the hounty system argue that it 1a an
incentiva o etther trap or kill foxes and, &s a result, more
foxes are killed; which in turn reduces the breeding popu~
lation which means less foxes. Foxes can w!thseand a draln

of 20 percent of their vpopulstion and sti1ll maintain e

stable populetion over & period of time. The bounty is
hardly high enough to prove a real incentive to make a

farmer or trapper zo to extra efforts to obtain more foxes.
The fox hunter: do not go out because they expect to collect
a $3.00 bounty on each fox they get, their mein interest
being in the sport of the chase and listening to the music

of hounds hot on the trail of a fox. The trapper in turn is
governed more by the price of the fur and is going to con-
centrate his efforts mainly when prices are high., The fermer,
on the other hand, 1s mainly interested in protecting his

poultry and stock. As lons as they are not bothered he is
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not soing to a lot ol extra effort Just to collect a bounty.
It 1s tne consensus of opinion of neonle who nave wofked with
and ctudiled the bount: system that 1t is lust co much money
down the draine.

Cne of the chief olLjectiome to the tounty system 1s
the room for fraud. umerous cases have Uesn recorded where
an animal was btountled neveral times. Cther cases have neen
recorded where animales were sent in rom other countlies or
even other steotes. Another objection ls;wthe failure of
pounty officlals to recognize a bounty speclec such as the
difference between a sparrow and other Insect eating song
Hirds.

The following animals are now bein:i bountied vy at
least on county in "ichigan at the present time: fox, timber
woll, coyote, lvnx, wildcat (vovcat), ulack bear, hawks,
bwle, weacel, woodchuck, rats, sparrows, muskrat, rensgade
dogs, and unclassifled miscellaneous specles. (Der.

Switzenperg, ich. Dent. of Conservation).



Statement of the Problem

It mer be well to here state the purposes and aims of
tmis study. Because of the many controversies conrected
with foxes,‘which are very important metters to so many
different groupe, 1t was thought that a studvy of the
hahitats as relsted to land ut*lizatlon would ecast a2 little
lirsht on the ecology and 1!fe history of th’'’s enigma. The
wor) done by previous worlkers, as far as the fox Is c¢oncerned,
were confined chlefly to the foo? habits and the results
obta'ned by theses workers has done much to clear up t™1s
irportant matter. However, unless we know something of the
full story and 1ts many Iimplications we are always more or
less groping In the derk. In a very general way foxes fit
ilrto the broad land mansgement picture. This picture 13 a
very conplex one, involving economlcs, land use, culture,
g0ll fertility, and meny others., Dy fitting these many
rleces together the land mernger can make progress towards
his goel of using each acre for the purposes to which 1t

1e best suilted.



FPIELD WORK

Prelimirary Studles « Vork of Others

The fileld work for this paper iz divided into two main
phases: (1) Studv of fox habltats as releted to land nutili-
zatlon by tracking foxes in the snow and hunting them by
use of drivers and hounds; and (2) A spring study of natal
dens. As or’g'nally set up, the study was to have beer made
on fowr study areas of approximately twe sections ecch,
e=ch area having somewhat differsnt cover types and environe
rontsl conditions than any other. It was soon found, row-
ever, that the moverent of foxes on and off such a small
area as two sectlions were so erratic that any results
obtained would have llittle significance. It was then declded
to extend the study to the entire county with emphasis on
the habitat and land utilization in the spot location and
irmmedfate surrounding territory, taking into consfdersation
thet any fox tracked in the énow, shot or sesn, had
probably done considerable travelling prlor to the observe
ation. The dtudy of natal dens consalsted of locatng as
msny dens as possible and an analysis of eachs An attempt
wes made to £?nd out how many successlve years a partlicular
den had bsen occupied by foxes. The writer has been unable
to obtain from the literature nore then &n occaslional two
or three line sentence to any werk or reference of a nature

similar to that of this paper.






Fox Hunting in Weshtenaw County to Obteln Data -
Farmer - Fox Hunter Relationahips

Most of the dats Tor this paper was ottaired by Tox
hunting with a group of veteran hunters from Ann Arbor.
Thls group hunted from late November unt!l early March, on
holidays, Sa‘urdays and Sundays. The method of hunting was
by use of dogs and drivers. Usually a section or similar
land area was selected and hunters posted along the outer
edges of the area towards which the drivers and hounds worked.
then a fox was jumped by the hounds, the drivers themselves
wonld halt until the fox had been killed or until the hounds
lJost the traill at which time the drive would be resumed.
Usualiy an aree with some woods or swemp was selected but
occasionally a more or less open area woul be driven.
Experience has shown that 1t 28 genersally a waste of t'me to
drive a sectlion with 1little or no cover, especlally in winter.
During these drives notes were taken on the character of the
different habitats where foxes were either killled or seen
but due to the time element, it was not possible to obtain
accurate data on the habltat surrounding the sctual area
from which the fox was taken. To supplement the ascanty
data actually made on the spot, type maps prepared by students
of the Forestry School and aerial photographs were examined
in deta’l and several visits made to areas where there were
known concentrations of foxes so that an examination of the

area could e mede at leisure.



Generally speaking, relstions tetween farmers and fox
hunters ere cordial. Ma vy farmers will go out of thélr way
to invite fox h'nters to hunt on their lard, probably to
save them the trouble of trapping & fox that they want
eliminated. Although fox hunters are gererally considerate
of other people's property, a few farmers w!ll bar them
from thelr land for fear thet they will btreak a fence down.
Cecasionally & landovmer who allows no hunting on his

property will bar fox hunters,

Studvy of Dens
Loceting dens proved to be a very time consuming job.

It was found thet, if anr dens were to be locsted, thet the

help of persons famillar with certaln ereas would be required.

On several ocescsions, maps of dens vprepared by former
students were studied end theze former locstion checked.
Several dens were lnceted by this nroeedare. Other dens
were located with the help of fellow astudents and friends.
All dens, excent three, were personally vislted end notes
taken on cover, exnosure, slope, topogravhy, loecestion, and
juxtaposition of cover. Reliable Informetion was secured by
competent students for the dens not personally visited.
Unless a den showed certs’'n evidence of oecupation tv a fox,
it was not recorded, Usuvel indicetions of use of a den by a
fox are smell, tracks on the spoll outslide the den, scats

in the immedinte vicirity of the den, and typlcel fox kills.



S4e
Pk SNTATION OF DATA

sefore an analysis of the fleld wori could be :iade it
was necessary to suumurige all fleld records. ithis sumaary
was divided into two major subdivisions; a samasry of data
on fox habitats obtslned by kill records, tracking, and actual
ovservations: ani a saunary of fox dens. | |

Fortunately there were four type maps of vownships
around Ann Arbor that had been . repared oy former stadents.
these type muaps, aerial JLovograshs wnd gctugl gnowle:ige bf
certain greas were used in coupiling a summary.of field work.
w«ach fox obserwvation wase classified as to the luwaedlate hLabitat
wi;ere 1t was first seen and additionul informecvion coapliled to
sap.lement the intorusetion on the iiisedliate habitst. It is fule
ly realized that bec8¥se g fox was seen in a particular habitat
~ that habltat 1s not nece:sarlily the wost favorable. .ith that
thought in 0ind 1t was deéided 0 c>ﬁplle suplementary infore
awatlon in the hope that & brosd overall plcture wouald be
presented. sach fox obsePvgtlon was also plotted on a soil
agp of wushtenaw County and & sa.iaary asde ol the different
types of hnablitats és relsted to soil types*

in sacmmuriging date snd fieli work qbtained on natal dens
an attemyt was made to classify each den as to its immediate

habitat, sarrounding habitat, juxcaposition und soil tyJese



TABLE 1

35+

Table 1 gives the ecological type of each observation of a
rad fox by the immediate habitat in which it was first seen

or observation made and a list of aurﬁounﬁing hebitats.

Thaa;

habitats were classified according to Ursham's Ecologlcal

Classification of Cover types.

Sumnary of Table 1

Immediate hsbftat  Occurrences  Surrounding hablitet  Occurrences
Shrubby woods 15 Crop land Lk
t'1d-tolerant woods 9 Pasture L1
Crop land 9 Mid-tolerant woods 23
Mid-tolerant swamp 7  Kettleholes 21
Shrubby swamp 5 Shrubby woods 1
Pasture L Stagnant bog swanmp 9
Intolerant woods L Mmﬁ:;grznyga:wmp 8
Creek-bottom woods 2 Intolerant woods 6

mid-tolerant
¥Mixed herbaceous 2 Bog L
Apple orchard 1l Harsh 3
Shrubs (bog type) 1 Orass-perennials 3
Kettlehole b Creek-bottom woods 3
Intolerant woods swamp 1 Hixed herbaceous 2
Cattall marsh 1l Tolerant woods 1l
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TABLE 2

Table 2 18 & breakdown of different tvpes of land
encountered bv gection In aress where foxes were located.
Crop land and pasture are given separate class!fieations and
other so-called natural land is listed according to its
ecological classification. Althongh a section 1s a large
area to consider when there hes been possibly only one fox
located in the section, 1t does give some Indicetion of what
cover types are found where foxes are also found.

Summary of Table 2

Type Jceurrences Average £ Average of total area

Crop land 63 Lk Ll

Pasture 17 17 1.l

A5 (grass-perennialas) 33 13 6.6

BS (grass-perenrials in 2 5 o16
stagnant bog)

A6(mixed herbaceous) 10 5.5 8

B6(mixed hertaceous in h 12.5 79
stagnant bog)

A7(shrubs) ~ L7 10 8.7

B7(shrubs in stagnant bog) 2 5 »16

A8(Intolerant trees) 18 8 243

B8(Intolerant trees in stag« 10 8 1.27
nant bog)

A9(Mid-tolerant trees) 29 17 7.8

M9 (Mid-tolerant trees in 9 66 945
stagnent marsh)

Al10(Tolerant trees) 1 10 e16

Kettleholes 11 8 2435
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TABLE 3

This teble summarizes the data gathered on the different
soil types. Each observetion made was plotted on & map.
These observations were then transferred to a soll map of
Washtenaw County and the tvpe of soll occurring at the plece

of cbservation recorded in this table.

Summary of Table 3

Soll type Ogcurrencea
Miam! loam 21
Corlisle muck 15

b
o

Bellfontaine sandy loam
Miami silt loam

Fox sandy loam

Washtenaw loam (marsh land)
nifle peat

Griffin loam

Houghton muck

Brookston clay loam

O NN W

Conover loam

#Prectically all observations were made in areass where Miaml
loam and Miami silt loam were the predominant soil types.
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TABLE 3
FOX HABITATS IN RELATION 70 SOTLS

Observation No. 301l Type

1 Miomi loan

2 Mlam!i loam

3 rox sandy loanm
L Miami loam

5 Miami loam

6 Miami loam

T Miami loam

8 Miemi loanm

9 Miami loam
10 Cerlisle muck
11 Carlisle muck
12 Miaml loam

13 Miami loam

1L Carlisle muck
15 Miaml loam

16 Carlisle muck
17 Miami loam

18 Miami loam

19 Houghton muck
20 Rifle peat

21 Bellfontaine sandy loam

22 Bellfontaine sandy loam



TABLE 3 (econt.)

Observation No. Soll Type
23 Bellfonteine sandy loar
2 Bsllfontaine sandy loam
25 Bellfontaine sandy loam
26 Miami loam
27 Miami loam
28 Fox sandy loam
29 Miami loam
30 Fox sandy loem
31 Miami 8ilt loam
32 Griffin loam
33 Bellfontaine sandy loam
3), Bellfontaine sandy loam
35 Bellfontaine sandy loam
36 Bellf ontaine sandy loam
37 Bellfontaine sandy loam
38 Miemi silt loam
39 Brookston clay loem
Lo Miami silt loam
n Miaml loam
L2- Miami loem
L3 Washtenaw loam (M)
Wy Carlisle muck
L5 Miami loam

16 Washtenaw loam (M)



Observation No.

17
18
Lo
50

5011 Tyve

Carlisle

Waghtenaw loam (¥)

muack

Criffin loam

Miami loam

Carlisle
Carlisle
Carlisle
Carlisle
Carlisle
Carlisle

Carlisle

muck
muck
nuck
mck
muck
muck

rmack

Conover losm

Carlisle

Miami silt loam

rmack

Rifle peat

Carlisle

muck

¥Miamil loan

3},.9 .



TABLE L

ALEIN

-

Table L i3 a summary of the irmediste and surrounding

habitats found at fox den locatlionse.

natsl dens and were in use the 8pring of 19.7.

The dens listed are all

Seversl other

dens were located that might have been natel dens but, due to

the leck of positive evidence establishing their ildentity,

they are not listed.

Surrounding habitat to 200 feet

Den No. JImmediate habltat
1 Nak-hickory woods
2 Oak~hickory woods
3 Pasture
L Open grassland
5 Oak=~hlckory woods
6 Oak-hickory woods
T Mixed herbaceous area
Qak-hickory woods
Under old log cabin
10 Sparae oak atand -
mixed herbaceous
11 Oak-hickory w ods
12 Sumach clump
1% NDak-hickory w ods
1 Oak-hickory w ods
15 Edge of woods-cornfleld
16 Shrub woods

Oak«hickory woods
Qak-hickory woods

Pasture and shrub area {(Sumach)

Fleming creek and oak-hickory
woods

Woods (White pine) and pasture
(creek bottom)

Cattall marsh and oak~hickory
woods

Gravel plt, pasture, tolerant
woods

Bog swamp, oak-hlckory woods
Plowed field and oak-hlckory woods

Mixed herbaceous and creek bottom
woods

Pasture and bog swamp (mid=
tolerant trees)

Cornfield and cattall marsh
Marsh, gravel pit and erop land
Oak«~hickory woods

Sumach elumps, cornfield and mld-
tolerant woods

Shrubby woods and some pasture
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TABLE 5

Slope, topogranhy, exnosure and Juxtaposition seem to
play an important part in ths location of dens as well asg do
80118, This table summerizes information gathered at each den.
Sotls are trested *n another table. Tt is renlized that the

lack of a large number of dens In a summary such as this

~
o

si)

trects comewhat from any final conclusions that might be
drawn, ocut it is belleved that enough information on dens
in varied localitles were gathered to give the concluslions

some significance.

Natal Fox Den Habitats

Den No. Slope Topography Exposure lLocation & Juxtaposition
1 84 Very hilly moraine South Woods-pasture-creek
bottom
2 504 Verv hilly moraine ¥orth Woods-pasture-creek
bottom
3 64 Very hilly moraine N Pasture-shrubs~creek
bottom
I 7% Very hilly moraine Sw Pasture-creek bottom
5 20% Very hilly moraine SE Woods~-oreek bottom-
pasture
6 254 Very hilly moraine SE Boods~creek bottom=-
pasture
7 None Gently rolling moraine None Gravel plt-pasture-woods
8 7% Rolling moraine-bog West Woods-bog swamp
swanp
9 None Lolling moraine-bog  None Crop land-bog swamp
swemp
10 84 Rollihg moraine-creek SW Pasture-crop land-bog

bottom swamp



Den No. Slope Topography

TABLE 5 (conte)

52,

Exposure Location & Juxtaposition

11

25%

%
6%

8¢
None

10%

fiolling moraine-bog  North

swamp

itolling moraine-marsh SE

Rolling morsaine Top of
knoll
Gently rolling Sw
moraine .
Gently rolling South
moraine _
Very hilly moraine South

Woods=crop land-bog swamp

Shrubbv, crop land-marsh

Knoll-marshe-gravel plt
Woods-creek bottom=-crops
Voods-crops

Shrubs-marsh



TARLT 6

Tihle 6 1s a summary of the different so1l types found at
natzl €en locakions. The soll map of “Washtenaw Tounty prepared

br Veateh, et al, was used,

SOIL TYPES AT NATAL FOX DEN LOCATIONS
Den No. Soll Type

1 Bellfontalne sandy loam
2 Bellfontaine sandy loam
3 Bellfontaine sahdy 1oaﬁ
L Bellfontaine sandy loam
5 Bellfontaine sandy loam
6 Bellfontaine sandy loam
T Miami loam
3 Miami loam
9 Miaml loam
10 Miami loam
11 Miam!l loam
12 Hillsdale sandy loam
13 Miami loam
1l Fox sandy loam
15 Miami loam
16 Fox sandy loam
Summary
Soil Type Occurrences
Miami loam T
Bellfontaine sandy loam 6
Fox sandy loanm 2
Hillsdale sandy loam 1
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ANALYSIS AND DISCUSSION
Considering Foxes and thelr Habltats

Forests and Woodlands

Seton, 1929, states in his Lives of Game Animals, "that

the unbroken forest seems as little sulted to the »ed fox as
is absolute civilization. It is essentially a specles of the
half-open country, and always increases in the half-settled
districts. It wes very scarce in the days of prigltive
woods. I remember very well once, in June, 1885, near Cobo-
conk, Ontario, seeing a fox trot out of the woods ahead of me
for 50 yards along the path, then disappear without knowling

I was near. I mentioned this at a camp I came to In the
evening. Two lumbermen were its total pupulation; one had
been 16 yesrs in the Muskoka woods, the other a llttle less,
but both said they had never yet seen a wild live fox in

the country. Meny other writers could be clted to show
that in primitive days the red fox was rare or even unknown
in regions where now it 1s abundant; a fact that has given
rise to the mith that the "ed fox is not a native of America,
but & European introduction. There seem to be two grand
tests of a species so wldely dispersed. First, can 1t atand
the winter in the North; second, can it stand the insects in
the South? The fox has solved the first riddle. 7Tts ldeal

habitat and surround!ngs, its center of abundance, 1s the



great varied farming region of southern New Lngland, lew
York, rennsylvania, New Jersey, Maryland, southern intario,
and ¥ichizan. Here are man-made supplies for winter stores,
fences enough to bother the dogs and riders, broken country
for cover, and dangers enough to serve as tonlc and & source
of exhilarating exercise and amusement. In this region the
fox 1a abundant, today probably more than at eny time of

ites history."

As ghown by Table 1, forests and woodlands are & ¢ efinite
favorite of the red fox. They smeem to bé especially prone to
stav in a wooded or shrubby srea during the day, usuelly
preferring a knoll or the side of & sunny hille. In hunting
foxes the hunters nearly always select an aree with some
woodlands and it is in such an area that most of the kills
are made. The hunters usually station themselves at the
edge of a wood and shoot the fox as he comes oute. Of the
63 observetions made dur’ng this study, Li3 were made in
woodlands of various tvrpes. Marshy swamps of mid-tolerant
trees seem to be a favorite hablitat, especially during winter
when they are frozen over. Meny types of game and other

animals seek the shelter of such places dur’rg windy days

55

end drifting snow and the fox takes advantage of thls concentrate

ion of prey. One area in narticular seemed to be & very

favorable habitat for the fox. This ares iz known &8 the



onion marsh an” %s located in Section 18 of Freedom Township.
Seven foxes were taken from this area as a result of four
drives on as many days and two more were Jumped the last

time the marsh was hunted Before 1t thawed out. Thés area
conalisted of a large traet of intolerant and mid-tolerant
trees, several cattall marshes and a huge muck farm where
onions and potatoes are ralsed.

From the evidence at hand 1t seems that forests and
woodlands are one of the moat favorable ereas for fox,
especlally if they are dlspersed over an éraa laége enough
to offer refuge and some hunting area curing the winter

under severs conditions.

Shrub Aresas
Actuslly more foxes were found in shrub areas than in
any other ecological tvpe. OSpecles usuelly dominent in such

areas were > anicled dogwood (Cornus paniculqgg), red-osier

dogwood (Cornus stolonifera), rose (Rosa), blackberry (Rubus),

witchhazel (Hamemelis virginiana), highbush cranberry (Viburnum

Opulus), willows (Salix), elderberry (Sambucus ), -uttonbush

(Cephalanthus occidentalis), and others. Many favorite prey

of the red fox frequent shrub areas, especlally mice, rabbits,
and other small meammals. During the winter, when those areas
thet are located on low ground freeze over, the fox finds this
habitat a favorite one. Not only does it offer good hunting

grounds with concentrations of prey, but 1t also offers s me
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shelter from wind and snow on bitter daoys or nlights. Con-
centrations of such game birds as the - ‘ng-neck: ~heasant

were often flushed from such arcas while fox hunting.

Abandoned Lands

As virgin forests are cut and land cleared for agri-
culture, the red fox begins to increase. This increase
grows proportionately up to a certain point. When clean
farming 1s practiced and a diversity of cover types are
absent, as well as good populations of small mammals and birds,
the foxes become scarce. As worn out land is abandoned,
however, cover types become more diversified, populations of
small mammals and birds increase and the fox agaln becomes
more numerous. Thus, abandoned lands are an importamt factor
when considering habitats as related to land utilization.
Often lands that have been abandoned for several years
furnish some of the best cover and, indirectly,food of eny
of the ecological types found in Vashtenaw County. Thus
we see thst an environment that furnishes a good supply of
prey, as do abandoned lands, and at the same time offers &
diversitvy of cover tvypes for hunting prrposes and refuge
from enenies 1s made to order for the r'sd foxe.

Hamilton and Cook (19ldi) state that on the descending
phase of human occupsaney, the r=d fox appears to Increase

as land i1s abandoned and falls out of cultivatlon. This may



be 2ue in part to the ¥ ssened numbers of 'tg enenles -
farmere, treprers, and doge -« and In pert to the Tnerease

of brueh ansd overgrovyn land which nroduce sbhundart fox fond,

Harshes and Swamps
4 discussion of these ecologicel types overleps, some-
what, previous discussions on woodlands and shrubby areas
but 4t 1s believed that mershes and swamps constitute such
an important part of the environment of the red fox that a
separste discusaion s in order. Ais already ment!oned, in
the discussion under wocdlands, bhe onion marsh with ite

adJacent marsh woodlands and sweles constituted one of the

investization. Numerous small marmals end game birds seek
siich places during the winter resulting alsc in & concen-
tration of foxes. A typlesl lowland swamp in Section 18 of
Freedom Township (the onion marsh swamp) is shown in Plate 2.
"is area 18 fairly open from recent cuttings but still offers
congidereble cover and refuge.

A ecreek bottom swamp on Section 25 of Ann Arbor Townehlp
wee another favorite area for foxes. Hubbits, equirrels,
rmuskrats, mice, and pheasants were sbundant in this ares.
Several foxes were known to hunt up end down this ereek bottom.
The adjacent area of diversifled cover types has been known

to carry a lerge fox population for some time.
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Pallow Lands

Fallow lands often supnort large populations of mice
and other small mammals which are the favorite prey of the
red fox. Several observations were made during the winter,
when there was snow on the ground, where foxes hacd dug into
an old corn shock or a blown over pile of weeds or old crops
in search of mice. Vhen such lands sre close to other
habitats of the fox, he w!ll often meke fallow lands &
favorite hunting srea. However, it 1s belleved that such
lands offer only hunting arcas where prev may be found and
as such have 1little to offer in the way of a maximum favorable

habltet.
Pasture

During the winter months when pastures are not intensively
grazed, many small mammals wlll teke advantage of the ecover
present and establish nests and other types of homes. In
some pastures 1t was noted that mice nests were very abundant
and as a result, fox tracks were also present Iin considerable
numbers., rastures are an ever-present part of almost any
type of habltat found In Washtenaw County and as such contri-
tute to the overall requirements of habitat dlistribution
that are so important in ma’ntaining high fox populations.

During the intestigation, four observetions of foxes were



Gle

ectually made in pastwre Zand ard In I} cases pasture consti-

tuted part of° the surround'ns habliat,
Crops and Cror Land

Crop iend constitutes such an Importart part of any
environment in Washtenaw County that a discusglon of fox
hebitetes wonld not be complete without reference to such
lands. Since this discussion is meinly concerned with winter
eonditions, crop land assumes more impoptance then it would |
otherwise during the summer when it ls cieaned and tilled.
i‘any farnmers lesve standing corn in their flelds during the
winter, e’ther shocked or stand ng, which 1s eagerly sought
b manv kincs of smell marmels, song birds, and geme birds.

The destruction of shocked corn by mice during the wl nter

48 well known., Such areas nenrly always harbor large popu-
letions of mice. Rabb'ts will ofter use shoeck corn flelds
both as refuge within the shocked corn and as source of food.
¥Yeny esong birds and game birds depend on such areas for & large
part of their winter food. Other crop lands such as 8pybean
fields also attract lerge populs tionas of small mammals and
birds., ©&uch lands offer verr favorable hunting to the red fox.
Observations were msde on many ocecasions where foxes had dug
into a stack of shocked corn in search of mice or rabbity

and were often successful in such a searche. No doubt some
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gong and game Lirds as well ar squirrels were telen on
occaglon from guch arcas. Nine actusl observiti:-ns of —ed
foxes were moede on crop land end In forty-ons areae observat-
lons were made where crop land was pert of the surrownding
habltat. Crop land constituted ar aversge of [l .1% of the

totel land area by scctlions where I'ox observeticns were made.
leotones and Fencerows

An ecotone is commonly known as & trans’tion area
between a more or less open area and a wéaélot or forest.
It Zg comnmon knowledge that such areas support higher small
anfrial nopulatione of certatn species than do either the
open ares or the woodlot. The ecotones in this srea usually
congist of & varlety of shrudb smpecles along the outer edge
of a woodlot. l'oxes were o ten tracked in the srow elong
such areas. Thev sppeered to be used by foxes both ns a
hunting area and as a travel zone to other areas.

Fencerows in this area are varicble nainly in length,
width, and compositione. UCenerally speaking, the larger it
is the better for wi.ldlife. Some fencerows consist of little
nore than a grassy area on one or bot': sides of u fence
wiille others a-e ten to twenty feet wide with a conalderable
variety in composition. OSuch a fencerow is shown in Plcte 3.
“his srea supported a l:ige rabiit populrtion, conslderable

mice, a few squirrels and four pheasants and 1s loceted in






Sfection 1 of Lodl Townekin., Tor tracks were ohserved slong
this fencerow from time to time throughout the winter and
they evidently found the area wvery good for hunting as well
as & travel lane from one area to another. There was &
good supnly of food avalleble in this ares which attrected
the large population of animals and in turn attracted the
~ed fox because of the good hunting. It is bellieved that
fencerows are & ver:r 1mpoﬂ§ént part of & good wildlife

management program on any farm.
Soils

In making any snalysis of soil cond’ticne as related to
fox haritats, cons’deratlion must be given as to which goil
twpes are predominant in the locality studied. It was found
that ilam! loam and Miemi 811t loam constituted the majorlty
of soll types In Washtenaw County where fox observetions
were made., The lzrgest number of observatlons made were on

Kiaml loam, there belng twentye-one occurrences. DNext in ilne

was Carlisle muck with 15 occurrences. Cesrlisle muck sctually

constituted a very small proportion of a1 the soll types

and %1s therefore the most significent figure ohteined.

Bellforntafne gsndy loam occurrecd ir ter observetlons. Various

N

other lowland soll types were present on six observsatiors. Most

of the observatlons made on ilanl loaerm were in uplend foreat
tvypes while those made on such lowland so1ls as Carlisle muck

were in swamp shrubs and forest.

—
-
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Summery of Ton Itudlee

The s tudy of fox den halitats as related to land utilip-
ation‘ccnlf very well be nede the subject of a separate study,.
"he s tudv mede here, in conjunction wlth the hebltat dtudy,
proved to be very Interesting. Tt i1s & well Ynown fact that
the e fox hebltually selects a der locetior that hes been
previously dug bv such enimals ss woodchuekes an’ bvadrers.

"t 18 therefore necessary to be carefud in identifyins a
den g & fox den, looking for such things as bones, carrion,
fur, feathers, tracks, scats, smell, and the slze of the
entrerice or entrances. lNost fox dens have several ertrances
from five to twenty feet apart but one den observed 1in a
pasture had only one entrmce., It is not too 4ifficult to
tell when the pups first come out of the den if signs adout
the immadlats vie'nitr of the & enn are observed csrofully.
foon atter the »ns come out, the vieinity bf the den has e
well worn appearance dus to the nlavyful habits of the youngm

TOXO8 .

he VJegetatlon and cover: (tenerally speaking, dens
werc located in some sort of cover, only two obeervations
pelng nade wherce there was a definlite lack of covers. as
shown by Table l, Nak-hickory wods proved to be the favoriic
habitat for the locatlon of a den. :ight obsecrvations cut
of sixteen were mede in Vek~hickory woods. Plate i shows

two typilcal fox den locations. The top plcture is of Den No. 1



in section 25 of inn Arbor Township. Both the immediate
cover and the surrounding cover ond vegetation were of the
dek=hickory tvpes The lower picture shows Len No. 3 in
Section 25 of Amm Arbor Township. This den is located 1n a
pasture area sirrounded by a well-grezed clump of o amach
bushes. A large tract of Osk-hickory woods is in the left
midcdle background.

e Tonography: Host dens are locrted in gently roll-
ing to verv hilly moraines in Weshtenaw as shown by Tsble 5.
The slope on which the dens are actuslly located varles from
zero to £ifty percent with an average of sbout twelve percent.
wo cens were located on the tops of knolls without any
apparent slope. Plate 5 shows two dens that are loceted
on slopes of elght percent and fifty percent. The upper
nhotograph is of the den locsted on an eight percent slope
and shows the remains of seversl kills st the entrance to
the der., +rhessanrt fenthers and the rema'ns of & muskrat
may be icdentified. The lower photograph, of & den on &
fifty percent slope, hud three entrences, one of which is
shown, arother is at the base of the lsrge tree in the
backeround. Skulle of & rebbit, muaskrat, squirrel and mice
were nicked up at this den indiecating that it had been
previously used.

Ce Exposure: From evidence gathered during this

investigation it appesrs that a southern exposure is the

07 e






most eommon. 48 shown by Tavle 5 nine dena facsd in a
scuthern dirsction while only thxs faced in a northern

directlion. Apparently a sunny =ide is preferred to cbtain
the maximum warmth from the early spring suh. Several dens
were plazced at the swmlt of a knoll ziving them a maxinum
exposure to the sun. A sunny exposure is probsbly not of
first importance, however, as dens were located in so many
different types of exposures. Apparently those that sre
locsted in wooded areas show the grestest vsriation In
tynes of exnosure.

De Location and Juxtaposition: The location and
Juxtarosition of dens seem to fit Into a variety of land
uge tvpes Just as do fox habitats. "nlv on isolzated
occasions were dens located In a type that extended for
aome distanes. One of the favorite combinations was a den
on a slope in an upland woods overlooking a marsh or swamp.
Avparently such an area offered the maximum in protection,
usually was not too much molested by man and the lmredlate
gurround’ ' ng area offered good huntings Another combinatlion
noted several times was & den located on & slope of an
upland w ods overlooking a creek bottom. Here agaln jood
cover and hunting grounds were pireseiile.

e Soils: Sandy 80ilS are a peferred location for
tox dens. These solls are more eaesily "ng out during the

gpring of the ysar, especially when the ground is still






irozen. .8 shown by Table 6, nins of ths sixtesn dens were
locased on sandy solls and even those that were .icanted In

a loan g0ll were dug from ereas where thers was some sard.
As mentioned Before, fox dens are often located Iin holes
that were originally dug by woodc;nckg or badgers, so 1t nay
net the original digoer selects the types ol sclil that
are vest suited for d guing. Plate 6 shows two close~ups

of a fox den, the sandy nature of the soll being well 1llus-
trated. This den was located in a pasture in Sectlion 25 of
Ann Arbor Townshipne The lower photograph shows the tracks

of a fox, two pieces of bone and a scat of & fox.

=

Fe Use from year to yesr: One observer, lr. Doug
Cattanach, manager of an estats in Ann Arbor Townshlp,
reported that three dens which he has been watchling for
six years have been used by foxes each year. It may be
safely concluded from this evidence, and other, that if
dens are not smoked out, dug out, or fllled in, they will
be used from year to year, probably by the same famlly or

their offgpring.



CORCLUSIULS Abe SUMLRY

This studr was made dur’'ng the rall, Vinter, and Ipring
of 1946-1947 in Weshtenaw County, liichigan. The purpose of
the study was to detsrmine what, if any, relustionships there

were Letween the habitats of the red fox (Vulpes fulva) and

thelir relation to land utilization.

Dnta for this study was obtalned by following tracks in
the srow, by fox hunt’ng with s group of locel hunters and
taking notes on hat’'tats and land ut!lization where foxes
were Jumped, by several actual observations ancd by a study
of natal dens.

Férming practices and the activity of tranping, hunting
and the destruction of netal dens has considerable effect
on what hebitats foxes wlll selects It 18 believed that
when such activity becomes intense that what foxes are left
will seek new tcrritories, this being especislly true when
there 18 only one fox left in a certeln ares. Clean farming
itsell is & detriment to fox populetions and small scattered
populations ere most often found in such areas,

The prpeferred w'nter habitat seema to be wooded areas,
efither uplend or swampy¥s Luring the wnter swampy arces
freeze over and thelr protection snd sup ly of food offer

refuge for large numbers of small mammals and birds which are

T2
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favorite vrey of the red fox. However, & number of well
A?stributed ecological tnes loc-ted within the ernlsing
radins seems to be the best hebitat, Just 2s we find such

a distrtbution 18 monst favorshblse to the hobwhite quall.
Pifferent lend types esch offer some advantages, malnly in
the different concentratlions of prey that 1is preferred by the
red fox. Some type of woodland or brushy area seems to be
one of the prime requirements in the districution of
ecological types. Another ecological type that seems to be
necessary for maximum populations 1s at least sdma area of
abandoned land which supports large populations of small
mammals, mice, and birds.

Land tvpes thet support small populatlons of the Ked
fox are lerge tracts of virgin timber and areas where
Intensive farming practices are used.

Tox dens are usually located in forested or wooded
areas, with sandy soil, some slope and rolling topography.
Here again we find that a distribution of specles regnire-
merts with a variation in cover types is the most favorable

area for loecation of the natal dens.
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