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POPULATION DISTRIBUTION AND MOBILITY OF DEER
IN EASTERN SOUTH DAKOTA
Abstract
ROLLIN DE MERS SPARROWE

Under the supervislon of Assocclate Professor Paul F. Springer

Population distribution and moblllty of deer were studled
Intensively along a |I5-mlle stretch of the Blg Sloux Rlver,
and less Intensively on an expanse of 1400 square miles In
central eastern South Dakota. Objectives were to determine
relative population numbers and distribution of deer, the
extent of thelr dally and seasonal movements, and the principal
factors Influencing these populations and movements, and to
test winter herd counts as a population Index. Deer were
captured In Clover traps or with a Cap-Chur gun and were marked
Indlvidually with ear tags, ear streamers, and collars. Some
deer were tracked by radlo telemetry.

Deer were most wldely distributed durilng the summer. Ranges
of many animals during thls season were restricted to a few
favored bedding and feeding sltes, but some young animals
wandered up to 20 mlles. Durling the summer-fall transition,
deer remalned widely distributed but gathered In sloughs and
thickets after cover In flelds of corn and other crops was
reduced by harvest. Fall ranges were restricted untll the rut
and hunting seasons scattered deer durlng November and December.

Some herds started to form In early December but were broken up



by hunters. Deer remalned scattered untl| the end of the hunting
seasons on December 3I.

In early January discrete herds of up to 80 animals began
to form, but true yarding did not occur. Some herds wintered
in falrly well-defined areas, but as much as 30 percent of the
deer population remained wldely scattered through the winter.
Winter herds maintalned falrily stable numbers, but some deer
moved up to 12 mlles between herds. Sloughs and wooded areas
In draws or along stream bottoms wlth unused or washed out
sectlon-|Ine roads creating 2- or 3-sectlon blocks were favored
as wintering areas. Some herds remalned wlithin these blocks,
whereas other herds roamed over as much as 6 sections of land.
Some wintering areas were used In more than one year.

Herds generally remalned distinct untl| the spring thaw.
Some herds broke up Immedlately, but others broke up gradually.
Animals moved out In several directions and at varying rates,
but a definite predominance of northward movements along the
Big Sloux River and Its tributaries was noted.

Cattle reduced the potential value of some areas as deer
habltat. When cover condltions were optimum, as In summer, deer
movements tended to be restricted. When cover was sparse, decer
often traversed wlde expanses of open flelds between patches of

heavy cover. During the fall, hunting influenced deer movements

and distribution more than any other factor.

The deer population In this study was partially migratory



In that It used all of the study area for suamer range but
withdrew to a smal |l part of It for the winter. The home range
pattern of deer Included one or more sub-areas which provided
the total deer habltat requirements. When these requlrements
were disturbed, depleted, or changed, deer moved to a new
sub-area. Because of the nature of the habltat, movements
between sub-areas were sometimes extensive and produced a
multiple home range.

Data from this study Indicated that deer management units,
If they could be administered effectively, might better be based
on natural dralnages than on countles as |s now the case.
Instabll ity of winter herds ruled out the use of winter herd
counts as an accurate population Index. Slince egricultural
Interests control the level at which deer populations may be
maintained, a greater annual reduction In population slze may
soon be necessary to malntaln deer at a level acceptable to
tfarmers. Preserving natural vegetation and establishing artificlal
plantings that benetfit other willdlife specles will also beneflt

deer.
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INTRODUCT ION

Studles of the movements of a specles may yleld baslic Infor-
matlon which can be used In wildllfe management programs (Sanderson
1966:215). Such Informstion Is not avallable for white-talled

deer (Odocolleus virginlanus) In eastern South Dakota. This study

was conducted to supply Information which could be used to start
a more comprehensive program of deer management In-eastern South
Dakota. The objectives were to (I) determine relative population
numbers and distribution of deer on key areas wlthin varlous
habltat types of eastern South Dakota, (2) determine the extent
of dally and seasonal movements of deer on these key areas, (3)
Identity the princlipal factors Influencing these deer populations
and thelr movements, and (4) determine the feasibllity of using
a census of winter deer herds ss a population Index. Data on the
basic Ilfe history of deer In the study area were also collected.
The history of white-~talled deer populations In eastern South
Dakota parallels that of deer In much of the Great Plalns reglon
(Cook 1945) and also In parts of the eastern Unlted States (Cook
and Haml Iton 1942:287, Pletsch 1954:3-10). Before 1900, destruc-
tion of habltat and unregulated hunting by settlers reduced deer
numbers to near extinctlon over much of thelr former range. About
1925, alded by protectlion from hunting, remnant populations of
deer grew and began to rgpopulafe parts of thelr old range. Cook
(1945) emphaslzed the Importance of Upper and Lower Sourls, Sand

Lake, and Waubay National Wildllfe Refuges In the Dakotas In actling




as reservolrs for deer repopulation. Hunt and Mangus (1954:494)
found a simllar situation with deer from Mud Lake Natlonal Wllidllfe
Refuge In northwestern Minnesota spreading Into the surrounding
agricultural land. Management of these areas for waterfowl also
provided sultable deer habltat and thus contributed directly to

the Increase In deer populations.

Deer populations In eastern South Dakota Increased rapldly,
especlally In the 1940's, untll crop depredation complaints could
no longer be Ignored. In 1947, four countles east of the Missourl
Rlver were opened to the first deer hunting season In 26 years
(Popowskl 1962:2). Nine hunting seasons were held from 1947-1959,
and In 1959 all 44 countles were open. The early hunts were held
malnly to reduce deer numbers, but hunter Interast Increased, and
In 1959 a regular annual season was begun with a |imited number of
Ilcenses belng Issued for each county. Both the number of permlts
and publlic Interest Increased with each season, and In 1965 the num-
ber of applications was three times the number of avallable permits.

Eastern South Dakota deer are currently menaged on a county
basis. Landowners are entitled to half of the rifle permits,
and non-landowners are entitled to half. Bow hunting permits
are unlimited. Wardens and game managers of the Department of
Game, Fish and Parks determine the number of permits to be
.alloffed. Permit allocatlons are based on the rate of hunter
success, the number of road kllls, and gross estimates of the

deer population. A consistently high rate of hunter success



(almost 90 percent of reporting hunters are successful), an
Increasing number of rcad kllls, and a generally growlng deer
population have resulted In a steady Increase In the number of
permits allotted each year. The growlng population of both deer
and hunters has created a need for more Intenslve management

of the local herd, end the purpose of thls report Is to provlide
some of the baslic Information necessary for managemont.

The South Dakota Cooperative Wlldl|fe Research Unit (South
Dakota Department of Game, Flsh and Parks, Bureau of Sport Flsherles
and Wildllfe, South Dakota State Unlversity, and Wlidllfe Management
Instltute, cooperating) provided financlal assistance and fleld
expenses during the study. The asslstance of Dr. Paul F. Springer,
Unlt Leader, and Or. Donald R. Progulske, Wllidl|fe Management
Department Head, In planning and Implementing the study and
reviewing the manuscript |s gratefully acknowledged. Thanks are
due the employees of the South Dakota Department of Game, Flish
and Parks for thelr advice and ald In reporting deer sightings.
Appreclation |Is also expressed to farmers, sportsmen, and other
cltlzens who reported deer sightings or allowed access to thelr

land, and to fellow students who helped with fleld work.

STUDY AREA
The study centered along a I5-mlle stretch of the Blg Sloux
River and adjacent agricultural land, from 3 mlles west of Brooklngs

to 3 mlles below the Brooklngs-Moody County |lne (Flgs. 1,2).
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Extensive movements by marked deer requlired that a larger area
be covered less Intenslively, Including the southern two-thlrds
of Brookings County, the northern halt of Moody County, and
the northeastern one~quarter of Lake County, an expanse of about
1400 square mlles (Fig. I). This area Is located on the Pralrle
Coteau, a hilly, lake-dotted highland occupying a large part
of eastern South Dakota and southwestern MInnesota (Rothrock
1943:12). The western part of the study area Is located on the
edge of a poorly dralned reglon characterlized by the presence
of many glaclal potholes and sloughs. A flat reglon having few
potholes |les near the center, whereas a hllly reglon lles to
the east (Flg. 2). The latter two reglons are dralned by the
Blg Sloux Rlver and Its tributarles.

The climate of the area !s continental wlth wide extrenes
In dally and seasonal temperatures. Summer temperatures reach
100 f. whereas the winters are cold and dry, wlth temperatures
reaching =30 F. Average weekly mean temperatures range from
12.3 F In late January to 72.6 F In late July, with an annual
weekly average of 44.1 F. Annual preclpltation, which averages
21.62 Inches, occurs as gentle raln or snow or violent thunder-
storms (Westin 1958:4-6). Snow accumulations are rarely heavy,
but strong prevalllng winds commonly cause conslderable drifting.

Native vegetation of the reglon was true pralrle and was
dominated by mld grasses of both the sod and bunch grass |lfe

form (Weaver and Clements 1938:518,319). Porcupline grass (Stlpa



spartea), and dropseed (Sporobolus asper and S. heterolepls)

wore the most characteristic dominants, often with big bluestem

(Andropogon Gerardl) and Indlan grass (Sorghastrum nutans) from

the post climax and needle-and-thread (Stipa comata) from the

mixed pralrie. Short grass spscles such as blue grame (Boutelous

graclllis) and buffalo grass (Buchloce dactyloldes) occurred on

somo pastures. Upland and lowland forbs were present, and poorly
dralned sltes supported marsh vegetation.

Highly tertlle Chernozem solls of predominantly dark, silt
loams and sllty clay loams developed under native mid and tall
grasses (Westin et al. 1959). Since most of the area Is now
Intensively farmed or grazed, the native vegetation Is scarce
and has been replaced largely by small gralns, corn, soybeans,
and Introduced hays. Beef cattle, dalry cattle, swine, and sheep
are ralsed through a combination of supplemental feeding and
pasturing. Vegetation of the Blg Sloux Rlver bottom, creek
bottoms, farm woodlots, and shelterbelts Is grazed heavlly,
sometimes during the entire year. Eroslon resulting from this
general overgrazing Is a serlious problem throughout the study
area.

Potholes and sloughs provide dense cover, whereas woody
cover Is found along the Blg Sloux River and Its tributarles,
around some lakes, and In farm woodlots and shelterbelts. Charac-

teristic trees along river and stream bottoms and around |lakes

Include American elm (Ulmus americana), sllippery elm (U. rubra),



cottonwood (Populus deltoldes), peach-leaved and black wlllows

(Sallx smygdaloldes and S. nigra), boxelder (Acer Negundo), green

ash (Fraxinus pennsylvanica), and hackberry (Celtls occldentalls).

Shrubs Include Missourl gooseberry (RIbes missourlense), wiid

black currant (R. emerlicanum), hawthorns (Crataegus spp.),

sandbar willow (Salix Interlior), buckbrush (Symphorlcarpos

ocqqup?a!jg), chokecherry (Prunus virginiana), and wild plum

(Prunus americana). Shelterbelt plantings usually Include

evergreens, such as eastern redcedar (Juniperus virginliana) or

ponderosa plno (Plnus ponderosa), or declduous specles, such as

American elm or green ash. Sclentific names were taken from
Fernald (1950).

The vegetation pattern Is one of dense, wlde-spread cover
throughout the summer, with gradually diminishing cover In the
fall, and restricted cover during the winter and early spring.
Ready access to the area |s provided by the division of the entire
area Into sections (one square mlle), with roads on all sldes of
each section. This habltat Is contrastingly different from the
usual white~talled deer range In the southwestern and eastern
United States where declduous or conlferous forests or brushy

cover Is the rule.

METHODS
Deer were captured for marking with Clover single-gate deer

traps (Clover 1956) and by a Cap-Chur gun (Palmer Chemlcal and



Equipment Company, Douglasvilile, Georgla) shooting syringe darts
loaded with 450-600 mg nicotine sallcylate.

Clover deer traps have been used wilth varylng success by
several workers (McKenzle 1962:12-15, Gruell and Papez 1963:415,
and Patrick 1963:2-12), McKenzle reported that the rat-trap
tripping mechanism often did not work properly because of lIcling
and wind actlion, and the gate falled to drop. Early In the
present study lcing and wind-blown debris caused several malfunc-
tlons of the traps. The rat-trep apparatus was replaced by a
simple trip-wire stretched sldeways across the trap about | focot
high, and connected directly to the gate hook by another wire
(Flg. 3). After the simple trip-wires were attached, no trsp
fallures were attributed to the tripping mechanism,

Deer caught In the Clover traps may struggle violently when
approached by the trapper, and rapld handlIng was recommended
by Clover (1956:199) to avold Injury. Entering the trap to
subdue the deer, or releasing them Into a catch~-net were suggosted
as handlIng methods, but these operatlons endanger both the
trapper and the deer and risk escape by the trapped animal. In
thls study handling deer In the traps was simpllified by the use
of 6~Inch mesh netting (stretch measure), made of no. 84 nylon
twine, which allowed easy access to the animal through the netting.
The netting on the top of the trap was cut square, rather than
the usual dlamond shape, thus permitting the trap to be easlly

folded. After a deer was trapped the anchor wires were detached
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and the trap was folded longltudinally to subdue the deer. The
animal and the trap were then easlily lald flat on the ground for
the taggling operation (Fig. 4). Ona person, using this method,
could handle and mark 3 captured deer wlthout help. Twaelve deer,
Including seven fawns, three adult does, and two adult bucks,
were thus handled without assistance.

The Cap-Chur gun was of |Imlted use In this study because
of difficulties In approaching deer and the time requlired for
the drug to take effect. These problems were magnifled by the
open nature of the hablitat In winter and early spring and the
very dense cover afforded by corn and other vegetation In the
sumoer, When cover was sparse a deer struck by a syringe could
run out of the sectlion before the drug took effect, and when
cover was heavy a short Jump could take the animal Into a dense
thicket or slough.

Captured deer were marked Individually with streamers of
Satlag plastic Impregnated nylon cloth (Safety Flag Company of
America, P. O. Box 1005, Pawtucket, Rhode Island) and wlth colored
collars. Streemers were tled In a Jesse knot and attached to
a numbered cattle ear tag which was placed In each ear. Collars
of 3-Inch-wide Saflag material sewn together with nylon thread
(Fig. 9) were sl|lippad over the heads of some does, whereas several
other does and all bucks were fltted with Boltaron plastic expand-
Ing collars (Fashingbauer 1962) bearing varlous designs or symbols

of red and sllver Scotchlite reflactive tape (Minnesota Mining
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Fig. 4. Sequence of handling a trapped deer. A. Anchor wires detached and trap being

folded. B. Trap being laid flat with deer inside. C. Deer subdued, aided by the weight
of the handler. D. Deer tied, stretched between two posts, and blindfolded to allow

attachment of a radio-harness.
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and Manufacturing Company, St. Peul, MInnesota) (Fig. 6). In
some cases Saflag streamers were attached to the collars.

A radlo-tracking system operating In the 27 megacycle
Clitizens' Band was used to follow some deer. The transistorlzed
transmitter was about the size of a clgarette pack with a 26-
Inch whip antenna and was powered by four Eveready no. 302642
batteries In a parallel serles arrangement (Hoxsle and Robblns
1963:5). It and the batterles were fltted In leather pouches
attached to the sldes of a wida, saddle-|lke leather band which
extended around the chest of the animal behind the forelegs.
Woven cotton straps conneé?ed the ends of the saddle together,
and straps betwsen the legs and extending forward on the neck
connected the saddle to the neck loop. Tubular rivets were used
to fasten the harness together. Saflag materlal covered the
neck loop and part of the saddle to make the animal easler to
locate by sight (Fig. 7). The entire apparatus welighed about
3 1/2 pounds.

Recelvers of the system were HA-60 Lafayette "Walkle-
talkles"” modifled by Mr. Frank Hoxsle of Overton, Nebraska (Fig. 8).
A directional loop antenna, a beat fraquency osclllator, and a
manual sensitivity control were added to produce a portable unit
which recelved at distances up to 8 mlles. Under most conditlions
signal reception was best In the 1/2- to 2-mlle range.

Recelving conditions In the tleld varied greatly because of

Interterence from powerlines, vehicle motors, and farm equipment.



Fig. 5. Trapped doe with Saflag collar and ear streamers.

Fig. 6. Deer leaving trap site wearing Saflag ear
streamers and Boltaron expanding plastic collar with
Scotchlite symbols.



Fig. 7. Radio-harness with battery pack and transmitter.

Fig. 8. Equipment used to trace deer movements. Note
portable radio receiver on tripod; also, spotlights on
truck for night work.



Precise compass trlangulation for locating animals was therefore
not always possible. Fencellnes, sectlonline roads, and other
landmarks known to the Investigator were helpful In mapping
locations of harnessed animals. Radlo fixes were consldered
accurate because the animal belng tracked was seldom more than
I/2 mlle from the recelver, and because harnessed animals were
frequently seen after being located by radlo.

Personal contacts with farmers and sportsmen, posters
advertising the study, letters to local residents, appearances
at sportsmen's meetings, and radlo and newspaper appeals were
employed to stimulate publlc cooperation In tracing marked deer
movements.

A powerful spotlighting system was Installed In a plck-up
truck for night work In locating marked deer and for use of the
Cep-Chur gun (Fig. 8). A |I0-volt accessory generator and dash
board control box (distributed by Kurland Motors Inc., Denver,
Colorado) were mounted on a Ford plck-up truck. Two "Unlty"
roof mount |2-volt spot-|ights were Installed on the roof of the
cab. The conventional wiring and |2-volt beams were replaced
by 110-volt "GE" searchlight bulbs connected to the control box
by 8 wire exf;ndlng out through a hole In the back of the spot-
Iight case and through the weather strippling of the wing windows
lnto.fho truck cab. Plugs on the ends of the wlres were then
Inserted In the control box for operatlion Sf the unlt. This unit

produced encugh |ight to |lluminate large areas of flelds or

16
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bottomlands. The performance of the system was described by
Ouerre (1959:26-30).

Ouring the winters of 1964-65 and 1965-66 aerlal surveys
were conducted to census deer concentrations, locate marked
animals, and assess the effects of hunting and other factors
upon deer distribution and movements. A two-place tandem Plper
Super Cub was flown at about 200-300 feet élevaflon with a pliot
and one additional observer. Known deer concentrations and
blocks of habltat were surveyed by Intenslve searches over each
area with no attempts being made to standardize the fllight pattern.
Areas apparently not used by deer herds were checked to elimlinate

the possibllity that an Important part of the population might

be overlooked.

RESULTS

Seasonal Distribution

' Deer were most widely distributed durlng the summer and used
sloughs, soll bank flelds, creek and river bottoms, and croplands
such as corn, oats, wheat, and altfalfa for bedding, loating, and
feeding areas. Willow thickets, stream bottoms, and other areas
offering abundant browse were favored In early summer, wheress
cornflelds were favored In mid and late summer. By late summer,
cornflelds offered both food and dense cover and recelved heavy

use. Parts of cornflelds adjacent to sloughs or other dense

vegetation were used as travel lanes Into surrounding corn and
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alfalta flelds, and the ground had the appearance of a stockyard,
belng chopped up by the hooves of many passing deer. Ouring
most of the summers of both 1964 and 1965, deer or thelr tracks
were found In every sectlion of land examined In this study.

During the summer-fall transition In September and early
October, deer remalned widely distributad and used willow thickets,
sloughs, and cornflelds heavily. As the crop harvest began,
groups of several does of various ages wlth thelr fawns were
frequently seen In harvested smell-graln flelds and hayflelds,
but ;?III used cornflelds. When standing corn was reduced by
harvest, dear bedded In sloughs and thickets but moved Into
harvested cornflelds to feed.

In October and November bucks Jolned does, and these groups
of deer used areas of heavy cover for bedding and fed In harvested
cornflelds. By about December | of each year three powerful
factors were Influencing deer distribution: the rut, the hunting
seasons, and the start of severe winter weather. Each factor
Is discussed In detall In subsequent sections.

Deer were least widely distributed during the months of
January, February, and March. Indlviduals and herds used harvested

cornflelds and alfalfa flelds for feeding and bedding but more

often bedded In heavy cover. Large areas of summer range were

devold of deer, whereas herds of up to 80 animals wintered In

large sloughs, wooded areas, or along stream bottoms. Many deer

remained with discrete herds throughout the winter, but an



Important number wintered alone or In small groups scattered
over parts of the summer range. As an example, on a February
20, 1966, aerlal survey 30 percent of slightly over 100 deer
located were In groups of 5 or less or were alone. Changes In
deer distribution during mid-winter are discussed later.

Many deer remained concentrated on wintering areas untl|
the spring thaw which occurred In mld-March 1964 and early Aprll
1965, when they dispersed In several directlons from the wintering
areas and at varying rates, wlth most Indlviduals reaching thelr

summer ranges by late May.

Summer Movements

Observations of several marked does and radlo-tracking data
on a yearling buck during June and July 1965 Indicated that ranges
of many animals were restricted to a few favored bedding and
feeding sitas. The yearlling buck was tracked from June (6, 1965,
untll July 14, 1965, during which period he used a narrow strip
of habltat about 2 miles long. HIis dally bedding and feeding
activities contered around a small area of timbered river bottom,
a wheatfleld next to the river, a thicket, and the edge of a
large slough (Flg. 9). Two marked adult does and a yearling doe,
with fawns, and an adult doe wlth yearling fawns were observed
many times throughout the summer wlithin separate |- to 3-sectlon
areas. These deer elso favored a few specific localltles within
thelr home ranges.

Does were secretive during the fawning season which extended

19
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Into July, but by mid-summer they began to be seen more frequently
with thelr fawns. Groups of doas of various ages with thelr fawns
were encountered at night In pastures, grainflelds, or hayflelds.
Some authors have suggested that these may represent femlly

groups composed of several gensrations of progeny (Dasgann and
Taber 1956:148, Severinghaus and Cheatum (956:117,135).

Groups of from three to elght bucks, often composed of
yearlings only, were encountered several times In early summer.
These deer were seldom seen again In the same location and
apparently were wandering across country. Oasmann and Taber
(1956:149) reported simllar buck groups among black-talled

deer (0. hemionus columdlanus) In spring and summer. Adult

bucks seemad to be more sedentary than some young bucks, but

not enough observations were made to allow a general conclusion.
The longest detected movement during the summer was by 8

yearling doe which had moved 20 mlles north from her winter

trap site on the Big Sloux River bottom to a group of wooded

lakes (Oakwood Lakes, Flg. 2) by late June 1965 and returned

to the trap site by September 30, 1965. An adult doe moved about

8 miles upriver from her summer range during late susmer and

returned by early fall. Some movements of consliderable length

may have occurred during thls perlod since several marked deer

were reported In the fall at points distant from thelr capture

sites on fho.rlvor bottom the previous winter. A lack of sightings

between spring and fall made |t Impossible to determine when



these movements occurred.

Fal|l Movements

Rutting Season. - During the summer-fall transition and

continuling through October 1965 several marked does were observed
on thelr summer ranges, Indicating that movements of does were
llmited to small areas prior to the breeding season.

The length of the breeding season Is not well documented
for eastern South Dakota. During both 1964 and 1965 the start
of the rut colnclded with the opening of the bow hunting season
Iin late October. Bucks were first 6bserved wlth does during the
third week In October 1965, and one buck was seen actlively
pursuing a doe during the first week In November. The peak of
the rut probably occurred In mld=November In both 1964 and 1965,
when bucks and does were seen more frequently during all times
of the day. Bucks with swollen necks were seen wilth does In mld-
Oecamber, and rutting activities probably continued until the
end of December.

During the breeding season saeveral bucks, usually Including
an old, dominant male, often accompanied Indlvidual groups of
does and fawns. Each of these groups used a separate, distinct
area which often Included a slough or a stretch of river bottom.
Bucks were observed moving between areas occupled by does, possibly
seeking does In breeding condition. Conslderable movements by

bucks may have occurred.



Early Bow Hunting Season. - Archer activities drove deer

out of some areas of heavy cover and probably broke up some breed-
Ing season groups of bucks and does. During the early bow seasons
(October 3|-November 26, 1964, and October 30-November 25, 1965)
archers concentrated thelr efforts along slough edges, In wood-
lots and shelterbelts, and along the Big Sloux River and Its
tributaries. Most deer moved out of these areas Into soll bank
flelds and cornflelds during the day. Some animals moved back
to the river bottom at night but returned to the flelds at dawn.
Efforts of bow hunters during the 1965 season were alded
by unusually warm weather which allowed hunters to use tree stands
effectively and dliscouraged large drives which were more common
In 1964 and which often moved deer consliderable distances. A
high rate of successful kills was noted early In the 1965 season.
Some deer movements occurred, spparently In direct response to
the activities of bow hunters. One marked doe with a fawn was
shot at twice on opening weekend of the 1965 season In a section
of the Blg Sloux River bottom, Repeated harassment by archers
In the same area apparently caused her to move out for she was
reported with her fawn 14 mlles north along the Blg Sloux Rlver
3 weeks later. A marked yearl|ing buck and an adult doe with fawns
apparently were not driven away by archers since they were killed
In November near thelr summer ranges. .
Between October 14 and November |7, 1964, a marked yearlling

buck travelled 7 mlles southwest but had moved back 8 mlles
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northeast by November 3, 1964, He moved first awsy from the
river bottom, then back to the river, travellling overland all
the way and following no particular dralnage or land types. Two
weoks later he was found 6 1/2 mlles northwest. ODuring the next
2 weeks he was frequently seen alone or with seven other deer
moving over an area about 4 mliles long by | 1/2 miles wide

(Fig. 10). These animals were repeatedly harassed by archers,
and this, combined with rutting activities of a large buck
running with the group, caused rapld movements of up to 2 miles
during mid-day and at night. The yeerling buck was very consplc-
uous because he was wearing a non-functioning radlo transmitter
In a harness, a collar, and ear streamers. He was shot on
Dacember 3, 1964, about 6 mlles northwest of his capture site

by a hunter who had seen the markings and returned looking for
this particular deer.

Three yeariing animals moved consliderable distances. In
the fall of 1964 a yearling buck was reported 20 mlles southeast
of his summer capture site. In October 1965 a yearling buck was
sighted 20 mlles northwest of his winter trap site. On November 14,
1965, a doe, marked as a fawn In January 1965, 14 mlles south of
Brookings, was killed by a hunter 10 miles south of Sleepy Eye,
Minnesota. This animal had moved more than 100 alriine mlles
east since |t was last seen neer its trap site on March 21, 1965.
These movements could have occurred as spring dispersal, sumer

wandering, or In response to the rut or hunting seasons. A lack
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of records between sightings makes It Impossible to determine
when they took place.

Rifle Hunting Season. - The rifle hunting seasons (November 28-

December'G, 1964, and November 27-December 5, 1965) had |mmedlate
and strong effects on deer distribution and movements. Both
hunting seasons were preceded by the first heavy snowstorms of
fho‘soason. which occurred 8 days before the 1964 season and |
day before the 1965 season. A rapld warm-up followed the 1964
storm, and groups of deer which may have formed during the storm
dispersed again. In 1965 the storm was followed by two cold and
windy days, and efforts of hunters were greatly Inhlblted by
blowing and drifting snow. During both years hunters repeatedly
worked the heavy cover of sloughs and the Big Sloux River bottom,
often chasing deer across open land for several miles. When
pursued In this manner, deer often stayed In flelds where they
could observe attempts to approach them. An aerlal survey on
the third day of the 1965 season revealed that heavy hunter
activity along the Big Sloux River and In many other areas of
good cover had driven out most deer. Most of the few animals
that waere located were In soll bank flelds or In harvested
cornflelds. Many areas occupled by numerous deer before the
rifle season were devold of deer after the first weekend.

An serlal survey on the sixth day of the 1965 rifle season
showed that deor were stll| widely scattered, were avolding the

river bottom, and were using soll bank flelds, cornflelds, and
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small patches of grass or slough vegetation. No large groups

of deer were seen, but many Indlviduals or small groups of three
to four animals were found In open areas. Several small groups
of deer which had been noted from the alr 3 days earller had
dispersed, and two marked does had moved 4 and 8 mlles, respec-
tively, presumably In reosponse to hunter activity.

A yearling doe harnessed on December 4, 1964, was approached
by hunters while bedded In a slough the next day but did not move
out even though the hunters came wlthin 50 yards. The following
day she was chased from the slough, pursued 2 mlles west, and,
atter outdistancing her pursuers, she continued on | 1/2 mlles
farther to a small slough. Three days later when Jumped from
her bed she moved about 2 1/4 mlles east. After spending 3 days
In a large slough she moved 3 mlles north to the river bottom
where she Jolned an older doe and two fawns. Durling the next
2 weeks she was observed several times with the doe and fawns
and ranged over an area about 2 by 3 miles In slze. Most move-
ments were between patches of dense cover or Into harvested corn-
flelds. Some movements were over a mile, both during the day
and at nlight (Fig. I1).

On the morning of December 26, 1964, the radlo-harnessed
doe was bedded In a thicket about 30 yards wide by 50 yards long
on a sectlon corner. In the afternoon ghe was still In the
thicket, though tracks In the fresh snow Indlcated that hunters

had driven around the thlicket and that at least one hunter had
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walked through It close to the deer. When encountered In the
open thls doe would run up to 8 mile or more, passing some good
escape cover, untll she reached the safety of the rlver bottom.
During the rifle season In 1965 a radlo-harnessed doe wlth
her marked fawn stayed In a clump of tall grass and a weedy fleld
adjoining a large willow thicket near the Blg Sloux River., These
deer had spent the summer and fall In the same area. Flve other
deer, Including a buck pursuing an unmarked doe, were frequently
seen at night In the same weed fleld. The activities of the
buck while chasing the unmarked doe near the road on the third
morning of the hunting season attracted hunters who chased the
deer from the area. The harnessed doe was located | 3/4 mlles
downrlver but moved back to the seme fleld that nlight accompanled
by her marked fawn, Two days |ater she was agaln chased | 3/4
mlles downriver, and agaln she returned with her fawn (Fig. 12).

Late Bow Hunting Season. - The second part of the 1964 and

1965 bow hunting seasons began on December 12 and |1, respectively,
6 days after the close of the rifle seasons and extended through
Decamber 3I. Colder weather and skittish deer prompted archers

to resort to drives rather than stands, often chaslng deer for
several mlles. A December 18, 1965, aserlal survey Indicated that
deer had withdrawn from large parts of thelr summer range and

had begun to gather In groups of ffom 5 to 24 animals (Flg. 13).
Several scattered Indlviduals or palrs were also noted (Fig. 14).

A large woocded draw, which was closed to hunting, was used by
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Fig. 13. Aerial photo of part of a herd of 40 deer
crossing a corn stubble field.

Fig. 14. Deer rising from their beds in a harvested
cornfield.

30
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deer during this time, as were soll bank flelds and cornflelds.
Most other areas of woody growth were subject to hunter disturbance
and were avolded by deer. Harvested cornflelds were frequently
used as daytime bedding sites In late December (Fig. 14). ODeer
bedded In open flelds were not easlly approached by hunters.

On December 19, 1965, a herd of 24 deer, Including 6 ldenti~-
flable animals, was harassed by four parties of archers In a 2-
section block. Most of the group stayed together during the day,
moving Into the center of one section and bedding at the Junction
of a harvested cornfleld and a large pasture or standing In other
open areas where they could observe any attempts to approach them.
Just before dark four partlies of hunters approached the deer,
and the animals split Into smaller groups and left the 2-section
area. During the next week four groups of deer, Including three
of the six ldentiflable animals, were located In four dlfferent
directions from the 2-gsection srea, all about | 1/2 mlles away.
In January and February five marked animals from this herd were
all located at distances up to |10 mlles from the 2-sectlon area
(Fig. 158).

The activities of archers during late December 1965 were
more sustalned than In 1964. Whereas hunting pressure was |ight
Iin late December 1964, drives along the river and In other areas
conflqued unti| the season ended In 1965. An adul? doe, radlo-
harnessed on December 22, 1963, spent 2 days and nights bedded

Iin the middle of a harvested cornfleld near the Blg Sloux Rlver.
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The doe moved Into the river bottom for 2 days; then the radlo
signal was lost. Hunter drives through the area falled to drive
her out, nor was she seen by the hunters. An aerlal and radlo
search for this deer along more than |5 mlles of rlver bottom
and a check of all known nearby wintering areas falled to locate
this animal, Indicating that she probably had moved rapldly over
a consliderable distance. Thls supposition was conflrmed when
she was reported almost |0 mlles south In late February.

A general movement of some deer toward the northeast during
December 1965 contrasted with the tendency of deer to remaln near
the river or to move southward In late December of 1964. This
was attributed to a larger number of hunters and greater hunter

pressure along the river In 1965,

Winter Deer Herds

Herd Formation. ~ Although snow cover was |lIght and food

and cover were readlly avallable over much of the area, some deer
gathered In herds by the first week In December. A herd of 19
deer was broken up by hunters during the December 1964 ritfle
season, and herds of 7 and |2 deer which gathered before the

1965 rifle season were broken up by hunters during the first
weakend of the season. [t |s doubtful that any herd could remain
discrete during the rifle season since activities of hunters
were Intensive and thorough. Hunters often drove through heavy

cover several times In a single day and chased all or part of
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the herd for several mlles. Atter December 3| deer were free
from hunting pressure and subject to normal winter Influences

of weather and dally feeding and bedding requlrements. Dlscrete
herds of up to 80 deer were formed.

Herd Locatlion and Actlvities. - Areas wlth unused or washed

out sectlon-|Ine roads creating 2- or 3-sectlon blocks were favored
by deer herds during the winter. Large sloughs and wooded areas
In draws or along stream bottoms were often used. All of the
wintering areas had the common characteristics of being relatively
fres from activities of humans or |lvestock and offering a good
food supply as well as protection from the cold winds which
commonly blow during winter. One area Included wlde expanses
of stubble~covered hllls, a broad, flat open area, and some tree
cover along the river, but had none of the heavy cover aftforded
by sloughs and dense river bottom. Avolding the humsn dlsturbance
factor apparently was more Important than other conslderations
such as heavy cover.

In February and March of 1964 a herd of 48-80 animals used
a 50-acre slough 2 mlles southwest of the Blg Sloux River. The
section surrounding the slough Included stubble flelds of hay,
corn, and alfalfa, whereas the slough contalned quaking aspen

(Populus tremuloldes) and willow In addition to seml-aquatic

mersh vegetation. The herd was not easlly approached and when
startied would run toward the river, heading dlrectly north out

of the section by following a trall across harvested cornflelds
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to a small bluff, and then proceeding elther stralght to the
river or to a large willlow thicket 2 mlles north. Groups of deer
from the herd would sometimes travel the same route betwaen the
slough and the river or to the southeast Into other adjoining
sloughs (Fig. 16).

Heavy hunting pressure In the wintering area probably caused
these deer to avold contacts with humans and undoubtedly contrlbuted
to thelr shy behavlior.

The herd fed most often In adjacent cornflelds and browsed
on willow and aspen In the slough. When a foot or more of snow
accumulated In the flelds, the herd fed more frequently during
mid-day and for longer evening and morning perlods.

The owner of the slough reported that wintering deer had
gradually Incressed from 30 to 60 animals over an 8-year perlod.
When first observed on February (I, 1964, 48 deer were counted.
More than 60 were observed on February (8, and more than 80
on March 9. The additional deer probably moved In from the Blg
Sloux River or nearby sloughs. On March 10, while two Clover
traps were being set In the slough, the herd moved out to the
north and never returned. The deer remalned scattered along
2 mlles of the Blg Sloux River and In one large willow thicket
near the river untl|l the thaw In mid-March. By late March many
of the deer had left the wintering area.

In 1965 a herd of from 24 to more than 30 animals was observed

from January 6 until the first week In April. The herd used a
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slough In north-central Moody County on the west slide of a well
travelled highway. The slough was 3/4 mlle long, varled In width
from 50 to 400 yards, and was composed mainly of tall, dense

river bulrush (Sclrpus fluviatilis) with some broad-|eaved

cattall (Typha latifolla). The surrounding flelds In the sectlion

were corn stubble, alfalfa, or heavlly grazed pastures. The

road across the south end of the sectlion was closed by snow
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drifts, forming a 2-section block In which the deer were relatively

free from human disturbance. The section to the south was hllly
with corn stubble and many heavlly grazed pastures. Two large
thickets of wlllow and other declduous trees ware located In the
southeast corner near a farmyard, but deer were never found In
them. A dralnage ditch ran north Into the large bulrush slough
and was used by the herd as a travel lane to cornflelds In the
south section (Fig. 17). A chaln of sloughs ran south-eastward
through 2 sections on the east side of the highway.

Usually the herd numbered about 24, but on several occaslons
6 or more additional deer were seen wlth the herd for short
perlods. These deer probably moved In from a herd of more than
50 animals which wintered In a large slough complex 3 mlles to
the southwest.

The usual dally pattern of herd activity Included feeding
In cornflelds or alfalfa In the morning, bedding In the slough
during mid-day, and then gradually moving out Into the flelds

In late aftternoon and evening. Deer usually began to leave the
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slough about 2 hours before dark, browsing on marsh vegetation
as they came and then leaving the slough In a steady streem after
a few Indlviduals had made the first move Into the open.

These deer were often seen next to the highway by motorists
at night, and one animal was kllled by an automoblle whlle crossing
the highway to the east. Often, parts of the herd were observed
feeding or moving about during mld-day, but evening feeding
movements usually Included the entlire herd. Increased dayflme
activity was noted when snow covered the flelds to a depth of
more than a foot.

Local reslidents Indlcated that although a good number of
deer had been present during the ritle hunting season, few, |f
any, hunters had entered the slough. This lack of disturbance
by hunters undoubtedly contributed to the relative serenlity of
the herd and to thelr stable behavior In a small area.

Some wintering areas were used by herds In more than one
winter, whereas other areas were not. Flg. |8 shows the location
of known winter herds In 1964, 1965 and 1966. Only partial
Information Is avallable for 1964, A slough used by a herd of
80 deer In 1964 (near Lake Campbell) was not used agalin In 1965
or 1966. A 2-mlle stretch of rlver bottom used In 1964 and
1965 was unused In 1966. No essentlal dlfferences In the vegetation,
the food supply In surrounding flelds, or the amount of human
actlvity were noted betweon years. Several speclflc areas were

not used In succeeding years, but a herd dld gather In the same
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general ares. The differences In use of specific areas In 1965
and 1966 probably resulted from the tendency of deer to remaln
more widely dispersed through the winter In 1966 than In 1965.
Behavlior of Deer In Herds. -~ Deer herds usually acted as
a unlt with one or more Individuals acting as leaders. Even |t
the whole herd was not alarred, the first movament by an Indivlidual
often Instigated action by the entire group. Feeding activities
of herds bedded In sloughs or other heavy cover were often begun
by one Individual, usually a fawn or yearling of undetermined
sex, which moved Into the open. Other deer usually followed
soon after, and the group would wander lelsurely Into the corn-
flelds and begin feeding. While the herd was feeding a few
indlviduals were alert at any given time, and certaln ones seemod
more watchful than others. When one Indlvidual was alarmed and
bolted, the entire herd would often follow, bounding off without
seelng the danger, and running as much as 2 mlles before stopping.
Among herds which commonly bedded In sloughs, an alarm reaction
by one or 2 few deer would usuelly provoke a general f|ight
through the slough Into the open on the opposite slde. Some
doer were alarmed by the fllght of others to the polnt that they
left thelr bads and bounded off with the rest of the herd. In
somd Instances, deer a half mlle away would be attracted by the
movement of flealng deer and would Jjoin the maln group. When
alarmed, winter herds seemed to prefer to run Into an open area

whers they could see all around them rather than to seek heavy
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cover,

Family groups of an adult doe with fawns, often accompanled
by one or more yearling deer, were frequentiy observed In herds.
One radio-~harnessed yearling doe and an older doe wlth fawns
bedded and fed together, often slightly apart from the herd of
20 deer with which they were wintering. Dasmann and Taber (1956:
148) consldered such famlly groups to be the most stable soclal
unit within black-talled deer herds.

One marked adult doe apparently lod a group of 8-12 does
and fawns on daytime wanderings. She was aggressive In encounters
with other deer. Twice during mid-day the group wes seen wandering
around the soction, making no attempt to feed. The fawns were
running and Jumping about as If playing. Severinghaus and Cheatum
(1956:163,164) belleved that play patterns were less developed
In white-talled deer than In mule deer (O. hemlonus), but In
the present study fawns and yearlings In winter herds waere often
observed chasing each other around vigorously.

Some deer exhlblted antagonistic behavior toward other deer
when feeding In cornflelds. Several times when a feeding famlly
group was approached by other deer, an adult doe In the group
lald her ears back and threatened the approaching deer, sometimes
by striking out with her forelegs. Defense or return antagonism
was never noted. On one occaslon a fawn approaching a doe with
two fawns was driven off by the doe. Large bucks were glven a

visibly wide berth by other deer on feeding areas. Lowering of



the head in a threatening menner by large, antlered bucks caused
smaller deer to leap aslide. Severinghaus and Cheatum (1956:118)
described "an obvious tendency toward group domlnance by l|arger
deer" among white~talled deer In the Adlrondacks. Dasmann and
Taber (1956:159) found that dominance hlerarchles were well
developed among black-talled deer. In areas with heavy snow,

a scarclty of food, and large numbers of competing deer, such

as In the deer yards of the Lake States, younger animals may
experience serlous food shortages when forced to compete wlth
older deer (Kabat et al. 1953:15,16). In eastern South Dakota
such bahavior |s probably of |ittle survival signlflcance because
tood |Is readlly avallable to all ages and slzes of deer.

Herd Stabllity. -~ Some winter herds msintalned stable

numbers, but there was consliderabla movement batween herds by
Iindlviduals or small groups of deer. On January |, 1965, a
radlo-harnessed yearl|ing doe with an older doe and two fawns
and elght other deer moved from the Blg Sloux Rlver overland
almost 10 miles to the south to Join a herd wintering In a slough,
Two marked fawns moved 6 and 12 mlles south between winter herds
during February 1965. Several other deer were trapped, marked,
and released near areas used by winter herds but were never seen
with any of the known winter herds on the study area. These
were probably transients, not part of the local herds.

On February 5, 1965, when the alr temperature rose from a

nighttime low of =24 F to a high of 28 F (a rise of 52 F), a
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herd of about 20 deer broke up Into groups and dlispersed up to

2 miles from the bedding location. A week of dally temperatures
averaging almost -9 F had preceded this date, and two days
averaging almost 30 F followed. A week later, when the temperature
had dropped again, these doer apparently Jolned others to form

a herd of 35 about 3 miles to the northwest. A simllar Increase

In actlvity of wintering deer on days when the temperature rose
rapldly was noted at other times during the study and may be an

Important factor Influencing both movements and herd stabllity.

Spring Dispersal and Movements

Herds generally remalned distinct unti| the spring thaw
which occurred In mid-March 1964, early April 1965, and esrly
March 1966. When the thaw began, some herds broke up Immedlately,
whereas other herds gradually broke up Into smaller groups and
began to disperse. Animals moved out In several directions and
at varying rates, but a definlte predominance of northward
movements along the Big Sloux River and Its tributaries was
noted.

The most complete Information Is avallable for the spring
dispersal In 1965 (Fig. 19). During the first week In Aprl|
the thaw caused extenslve flooding of the Blg Sloux River, Its
tributaries, and nearby sloughs. The flooding accelerated the
dispersal of winter deer herds from sloughs and from the Blg

Sloux River. By the second week In April most herds had moved
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out of thelr wintering areas and were broken up Into small groups.
At this time some marked Indlviduals were sighted by local resl-
dents near the wintering areas, but other deer moved tfarther
and more raplidly, and on April 6 reports were recelved of marked
deer 15 mlles northwest of the nearest trap site. On April 24
a marked deer was sighted more then 30 miles northwest of the
nearest trap site and was reporfed 4 mlles farther north later
the same night. None of these reports allowed positive ldentl-~
fication of the deer, but the descriptions Indicated that all
three sightings may have been of the same animal. The descriptions
also Indicated that the deer probably was one which had been wlth
a herd unti| the flrst week In April.

Dispersal records are avallable for 5 of 6 marked deer from
a herd of 24 which wintered In 1964-65 In a north-central Moody
County slough (Fig. 20). During the flrst week In May a radlo-
harnessed adult doe and a marked yearling doe were observed |8
ml las north of the slough. Soon afterward a marked yearlling
buck which had been tagged In the slough, but which had been
transported 9 miles north during the winter because he had become
a pest In the traps, was observed In the same section as the
other two marked deer. All three deer were reported together

during May. On June 8 the yearling buck was killed by a car as

the three deer were crossing s highway next to the B8lg Sloux

River. The fact that these deer originally were marked at the

same slough, plus thelr behavior when observed together, suggested
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that they may have been a family group. Another adult doe moved
I3 mlles north of the slough by early June. In contrast to
these animals which moved north up the Big Sloux River, a
yearling doe travelled more than 100 alrline miles east Into
Minnesota between March 2| and November |4, 1965, crossing two
rivers and leaving the Pralrle Coteau.

Radlo-tracking data on an adult doe In late April and early
May of 1965 showed that some deer dld not move out as rspldly or
as far as other deer. A brief serlal search for the same doe
revealed that three marked fawns, plus socme other unmarked
animals, were stil| In the same heavlly timbered sectlion of the
Blg Sloux River bottom In which they had been trapped and marked
during the winter. Six days later a herd of dalry cattle was
released on the same section, and the deer apparently moved out

since one of the marked fawns was observed | I/2 mlles to the
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northwest. By the first week In May some marked deer, particularly

does, had spparently reached thelr summer ranges since they were
reported at the same areas In which they were later located

throughout the summer.

DISCUSSION AND CONCLUSIONS
Methods

Retentlion of Markings. - Almost 90 percon? of the marklings

used were accounted for from a week to |6 months after beling

placed on deer. Nearly half of those accounted for were lost
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by deer during the same Interval. Four Boltaron collar losses
were attributed to breakage at temperatures near or below zero,
one collar was lost durlng warm weather, and three were lost at
unknown times. Fashingbauer (1962:213) found that Boltaron may
shatter upon severe Impact at nsar zero temperatures. Results
of the present study agree with those of Fashingbauer who recom-
mended that a plastic more sulted to stress at cold temperatures
be found. Flve Saflag collars were lost to unknown causes.
Thirteen deer lost one or more ear tags over perlods from a few
days to almost a year. Some tags probably pulled free when

deer were moving through heavy vegetation. One buck lost a tag
while tighting during the rut. Other bucks might have lost tags
while rubbing velvet oft thelr antlers. Cralghead and Stockstad
(1960:436) tound that movement of stresmers attached to cattle
ear tags caused ear Irritation In penned deer and elk, and that
some tags were lost within a year. In the present study no
evidence of ear Irritation was noted In marked deer retrapped
or returned dead, The large gap between slides of the clamped
tag could have allowed the tag to catch on vegetation and pull
free. Smaller, more tightly fitting tags might be retalned longer.

Deer Sightings. - Few marked deer were sighted during the

summar because of the dense cover efforded by cornflelds and
other heavy vegetation. Most of the summer sightings were ot
a few marked deer which were observed In the same areas several

times. The more open nature of the cover In the fall, winter,
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and early spring, greater moblllty among deer at these seasons,
and a large number of hunters active In the fatl and winter
resulted In more sightings during these perlods. Archors were
particularly valuable as observers because thelr careful hunting
methods often allowed a close lcok at an animal.

Newspaper articles, posters, letters to residents, talks
at sportsmen's and service clubs, and many personal contacts
ylelded limited assistance by the publlc. Reports of sightings
were often recelved Indlirectly, Incompletely, and long after
thelr occurrence. Even persons who knew about the study and
the Importance of reporting marked deer falled to do so because
they thought the Investigator "always knew what was golng on".
Some blas Is belleved to exist In the predominance of deer move-
ment records along the Blg Sloux River In the center of the
study area because the people best acqualinted with the study,
Including the Investigator, were In this area most often. There
was probably a greater chance that a marked animal would be
reported more than once In the same area than In a new arca,
because as word of the first report was clrculated, people began
to look more carefully In the report area.

Telemetry Problems. - A lack of competent electronics

assistance greatly hampered radlo work during the study. Many
technical problems were encountared In the form of greatly
varliable performance by the transmitters and recelvers In the

fleld. Each transmitter performed dlfferently than the others,



and the performance of Individual units changed dally and even
hourly. The range of some transmitters varlied from 50 yards to
amlle within a few hours time, while the animal had apparently
not moved. Tests with sample transmitters revealed that location
of the transmitter, location of the recelver In relation to the
transmitter, time of day, and temperature caused the greatest
varlation In performance. Powerllines, farm machinery In operation,
hilly topography, and possibly geological formations Inhiblted
the reception of a signal. Interference from machinery and other
radlo transmission was heavy at all hours on weekends and during
the daytime on weekdays, but usually decreased at night during
the week. Prolonged subzero weather reduced the efficlency of
both trangmltters and recelvers.

Batterlies lasted as long as 8 weeks, but most transmlitters
falled for other reasons long before the batteries ran out.
Breakage of the whip antenna cut transmltting range drastically
on two occaslons, whereas three transmitters falled when the
harness slipped. Harness fallure was attributed to sllppage of
the main saddle loop over the shoulders and eventually over the
head of the deer. This apparently resulted from making the
dorsal connecting strap on the harness too short, causing the
harness to shlft forward with movement of the shoulders.

lnfluoqco of S?ud! Methods on Deer. - Collars, ear streamers,

and radlo-harnesses normally caused no evident physical diffl-

culties to the animal or changes In behavior between marked deer
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and thelr unmarked companions. After thelr release most deer
apparently adjusted to the presence of thelr new "aqulpment".
One smal| fawn chewed the ends of |ts ear streamers, and another
fawn chewed the ends of streamers which were attached to the
collar. A few deer were bothered by long ear streamers flapping
near thelr eyes on windy days and responded by shaking thelr
heads.

Handling of captured deer for tagging or attaching radlo
equipment produced resctions which varied from violent struggling
and loud distress calls by deer of all ages and both sexes to
almost complete submission by a 6-month old doe. The most
aggressive animal was another 6-month old doe that was trapped
three times. ODuring each handling procedure this fawn bawled
continuously and struck out at the handler with her forelegs.
Radlo~harnessed deer ran up to 2 miles after thelr release.

Two radlo~-equipped does remalned hidden In heavy cover for several
days after thelr release before they apparently resumed normal
behavior. These examples Indlcate that handling and marking

may cause some Indlviduals to behave abnormally for an unknown
period, whereas others may be affected less.

Harnesses sl ipped over the heads of three radlo-equlpped
deer, and one other harness broke after 6 months of wear. Running
and Jumping movements of the anlmpls were Impeded by the lerge
saddle loop hanging from thelr necks, and deer thus encumbered

were observed to |le down more frequently than others. The
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broken harness fell off while the deer was still| on the summer
range, whereas two of the other deer moved 6 and 8 miles, respec-
tively, during the winter while dragging thelr harnesses and

were apparently able to keep up with groups of deer with which
they travelled. The fourth animal had to be destroyed when she
was apparently Injured from becoming tangled In a wire fence
after the harness wrapped around her forelegs.

The markings used made |t easler for a hunter to see a
deer and probably Increased hunter harassment of marked animals.
Four marked deer were kllled because they wore consplcuous
markings. Two radlo-harnessed bucks and one collared doe were
killed by hunters who saw the markings and selected the marked
deer to shoot. One collared buck was killed by an automoblle
because the attention of the driver was averted by the presence
of two additional marked animals at the roadside. These findings
agree with those of Gruell and Papez (1963:417) who found that
belled mule deer were more susceptibie to hunting than unbelled
doer.

The presence of the Investigator caused deer to move falrly
long distances on several occaslions. These movements wers not
consldered unusual because deer on the study area were normally
exposed to simllar human Interference during the course of thelr
dally l]vos and presumably reacted In the same manner.

Value of Aerlal Surveys. - The use of a |ight alrplane proved

of great value to this study. Movements of marked and unmarked
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deer and winter herds were readlly traced from the alr. Deer

tracks were easlly followed after a fresh snowfall. Snow was

not necessary to count deer, but animals were easler to locate
when fresh snow covered the ground.

Hosley (1956:229) In his review of the |lterature on alrplane
counts of deer concluded that serlal counts were most rellable
where tree cover was scarce. In this study marked deer were
observed and ldentifled readily In sloughs or open flelds but
with difficulty when In tree cover along the river. Numerous
low passes over sloughs and tree cover were necessary to make
deer stand up so they could be counted or ldentlfled.

Intensive aerlal counts of deer on known concentration areas
corresponded closely to ground counts, and In some cases deer
were seen from the alr where they were not seen from the ground.
Numerous passes (up to 10) over an area were often necessary to
locate deer, even on known concentration areas. ODeer were hard

to find from the alr In areas which were new to the observer.

Factors Influaencing Deer Movements

Rutting Season. - Because rutting activities colnclided with

the deer hunting seasons, crop harvest, and seasonal changes In
habitat and weather, the effect of the rut on deer movements
was not clear. Movements of a yearling buck (Fig. 10) and move-
ments of several unmarked bucks between areas occupled by does
suggested that bucks may move considerable distances because of

breeding activities. Three times during the study bucks were
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observed vigorously chasing does, engaging In short dashes back
and forth or In clrcles, and occasionally running off In stralght
chases of geveral hundred yards unt|ll they were lost from sight.
Dasmann and Taber (1956:146~147) reported that blacktall bucks
travelled widely from one doe group to another. There are some
Indications that whitetall bucks may travel farther during the
rut than at other times of the ysar (Severinghaus and Cheatum

1956: 152) .,

Cattle and Farm Operations. - The presence of cattie appar-

ently reduced the potential value of some areas as deer habltat.
in the spring when cattle were first turned out along the river,
deer moved out. As the vegetation became more dense and browse
and cover became avallable, deer moved back to the river but
avolded those areas used by stock for bedding. A simllar pattern
was noted In thickets and shelterbelts. When cattle were allowed
to heavlly overgraze the vegetation, deer use decreased and, In
somo cases, ceased. Certaln thickets and shelterbelts which

were grazed year-round were used |Ittle by deer, If at all. Some
areas which offered potentlally good wintering habltat were
unused, presumably because cattle were present on al! or part

of the area. Several pastures or hayflelds were heavlly used

by deer In late summer and early fall but recelved |Ittle or no
use affer cattle were turned out to pasture. A simllar raduction
of deer use was noted In the fall and winter when cattle were

allowed to feed In harvested cornflelds.
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Deer movements were apparently not greatly Influenced by
the Intrusion of farm machlinery engaged In planting or harvest.
These operations seldom disturbed deer which were feeding or
bedded close by, Farmers related that does with fawns were
oftan closely approached by a moving tractor but ran off (f the
operator dlsmounted.

Shelterbelts and soll bank flelds close to farmyards were
of ten used by deer for long perlods.

Habltat. -~ Deer, beling creatures of the "edges” (Severinghaus
and Cheatum 1956:137), have adespted well to Intensive agriculture
In eastern South Dakota. The interspersion of pastures, grain
and hay flelds, cornflields, sloughs, shelterbelts, and stream
bottoms furnishes excel lent deer hablitat for about 6 months of
the year. In late spring, early susmer, and early fall, food
and cover are abundant everywhere, and deer of all ages may be
found throughout the study area. This abundance of habltat needs
means that deer do not have to travel far to find thelr dally
food and cover requirements.

in the late fall, winter, and early spring, food Is stil|
readl ly avallable throughout the study area, but heavy cover |s
Iimlted. Sloughs, shelterbelts, stream bottoms, and soll bank
flelds supply the heavy cover at this time, but the expanses
of cornflelds and other croplands are bare (Figs. 21,22,23,and 24).
This lIimlted smount of sultable winter cover, both for protection

from hunters and from weather, may be the factor |Imlting deer
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Fig. 21. Aerial photo of Big Sioux River.

Fig. 22, Wooded oxbow that provided escape and bedding
cover for deer. Big Sioux River in background.
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Fig. 23. Aspen and willow slough used as winter bedding
area. Surrounding cornfields provided feeding sites.

Fig. 24, Weedy soil bank field near Big Sioux River,

Note col lared fawn.,
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populations on the study area. The problem on most winter ranges
In northern latltudes Is one of food as well as cover (Kabat et al.
1953:15,16, Dahlberg and Guettinger 1956:146). Mustard and

Wright (1965) found that corn was the food |tem most heavlly
utilized by lowa whitetalls. Desr In the present study utlllzed
corn throughout much of the year, particularly In the winter,

and waste corn was avallable In almost every section on the study
ares.

The constantly changing nature of the habltat from wldespread
cover to restricted cover through the seasons greatly Influenced
deer movements. When cover condltlions were optimum, as In the
summer, deer movements tended to be restricted. When cover was
scarce, deer movements were partly controlled by the avallable
heavy cover. Wlde expanses of open flelds often were transversed
between patches of heavy cover.

Huntlng Seasons. - Hunting Influenced deer movements and

distribution more than any other factor. The early bow hunting
season In November drove deer from haavy cover at the time when
the harvest was reducing avallable cover In the flelds. Archers
ware persistent, and marked deer moved up to |4 mlles because
of hunting pressure. Although success was low for bowhunters,
there have been more archers In the fleld In each succeeding
year of the study.

The combination of rutting activities, the archery season

disturbance during November, and a great reduction In avallable
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cover makes deer especlally vulnerable to rifle hunters In early
December. Many local rifle hunters show |ittle hunting "fInesse"
but are very efficlent In covering the areas used most by deer.
Reported success consistently approaches 90 percent. Thickets
and brushy cover are worked by men on foot, whereas soll bank
tflelds are covered by car or plick-up. The scarclty of heavy
cover results In repsated hunter movements through the same patches
of cover, often several times In & single day. Bad weather, the
rut, and hunting disturbances seem to first cause deer to group
together. They then bescome more consplicuous and are harassed

by hunters. This same pattern continues through the late bow
season In December, when cold temperatures and the approaching
end of the hunting season force archers to act more |lke rifle
hunters and resort to drives. Archers seeking deer In open areas
are rarely successful but disturb deer and cause consliderable
movement.

An Increase In the number of rifle permits (from 100 In 1964
to 150 In 1963) In Brookings County and a greater number of
archers produced noticeably stronger hunter pressure on the Blg
Sloux River and a few other areas of heavy cover In the county.
The number of rifle permits In Moody and Lake Countlies remalned
the same In both years. In 1965 a general movement of deer out
of the river bottom and other heavy cover was noted, and the
area of greatest deer denslty shifted to the northeast In open,
hilly country. The same pattern continued through the late
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bow hunting season In 1965. Following the 1965 hunting seasons
more deer wintered In the northeast than after the 1964 seasons,
and only one herd gathered on the Blg Sloux Rlver bottom.
Because of the restricted escape cover during the hunting
season, the deer population could be seriously reduced |t tco
many permits were Issued. Deer In the study area have compen-
sated for this lack of cover somewhat In that they often take
to open flelds for protection from hunters (Flg. 14). Although
this behavior Is an Important factor for survival, It alone

would not prevent excesslve harvest.

Home Range and Movements

The home range concapt, or some modlfication of |t, has
been employed by many writers In attempts to categorlize and
partially explalin the dally and seasonal movements of animals.
Burt (1940:25) defined home range as "... that area about I|ts
established home which Is transversed by the animal In |ts normal
activities of food-gathering, mating, and caring for young." He
also noted that home ranges may change from one area to another;
migratory animals may have dlfferent home ranges In summer and
winter; home ranges may vary with sex or age of the animal, season
of the year, population density, or other factors; and that home

ranges rarely occur In convenlent designs, but are usually

* smoebold In shape, and to connect the outlying polints glves a

false Impression of the actual area covered. Sanderson (|966)
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reviewed study techniques and methods of evaluating data on

mammal movements and concluded that movement studles should
emphasize a mammal's speclfic needs under all clrcumstances all
year rather than the distance It moves, the shape of Its home
range, or the area covered. He polnted out (p. 219) that "It

all the requirements of a specles could be provided In a small
area, |Its home range would probably be smaller - down to some
unknown minimum slze - than the average now found for the specles.”
Oser movements In the present study exhiblted many of the varlables
expressed In the above discussion.

Dahlberg and Guettinger (1956:59) found that the Idea of
prescribed summer and winter ranges was not entirely compatible
with the slituation In Wisconsin. They suggested that some deer
probably develop an atfinity for a small area with which they are
feml|lar and remain In It as long as thelr habltat requl rements
are met. They felt that this affinity Is not as strong when
hablitat condltlions deterliorate or when other disturbances affect
thelr survival. Simllarly, deer In thls study did not have flIxed
summer and winter home ranges, but had multiple summer and winter
home ranges which consisted of a varliable number of small sub-
areas. Each of these sub-areas, alone or In combinations,
supplled basic requlrements (food, cover, etc.) at the time »
deer used the area. Deer did not leave untll one or more
requirements were disturbed, depleted, or otherwlse changed.

The definltion of home range glven by Burt (1940:25) Is
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used In subsequent discussion with the reservation that "the
establ ished home" of the animal Is conslidered a shifting area
rather than a fixed one.

The movements of a radlo-harnessed yearling buck (Fig. 9)
Illustrate a shifting hoze range. He spent the entlire perlod
from June (6=21, 1965, In a cattall-wlllow-cottonwoocd thicket
about 350 yards long and 25 yards wide. On June 2| he was
Jumped from a bed, and he ran | mlle north to the river. The
buck had bedded In four places on the edge of the thicket, all
within 10 yards of each other, and had browsed on wlllow and
annual forbs In the Immedlate vicinity of the bedding slite.
Apparently everything requlired by this buck during the 5 days
was avallable within a few yards of hls bedding site. He did
not move untl| his safety was threatened by the Intrusion of man.

The buck used a8 simllarly restricted area of river bottom
brush and timber for 3 days, then crossed the river and spent
the next 9 days within a 100-yard strip of hayfleld and adjoining
wheatfleld. He used three bedding sltes and once moved back
across the river for part of one night during a violent thunder-
storm. Apparently thls haytleld-wheatfleld location was sultable
for feeding and bedding but lacked protection during the thunder-
storm. The buck subsequently moved | mlle south back to the
small thicket for | day, then moved 1/4 mlle south Into a
slough and spent July 5-17, 1965, along 400 yards of the north

edge of the slough. The only exceptions were one nighttime trip
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southward around the slough, and a |/4-mlle northward movement
(during a8 thunderstorm) Into the small thicket he had used before.
On July 17, 1965, he was Jumped from his bed on the slough edge,
and he ran | 1/2 mlles north to the river. Agaln, the slough
edge had supplled all his needs except cover during a severe
thunderstorm and protection from the Intrusion of men.

The buck apparently spent the rest of the summer and the
fall near the river bottom within a single section. He was
reported In the same section a few times In the summer and
twice In the fall. In November he was shot while In the river
bottom brush where he had moved, presumably because adequate
cover had been el Iminated by hay harvest (Flg. 9).

Home range area calculations based on polints of location
for this deer glve a false Impression of the area used because
expanses of small gralns, hayflelds, and pastures between the
river bottom location, the thicket, and the slough were used
only for travel. Simllarly, Including the entiroe thicket would
glva a distorted home range area since he used only a small part
of It,

A yearling doe tagged on Mey |5, 1965, also used 8 restricted
area during the summer. From Nay (5-July 29 she was observed six
times, elther on the north edge of the 40-acre wlllow thicket In
which she was fagged or In a smaller thicket about 300 yards To
the northwest across the road. Her fawn was marked on November 24.

The yearling doe was retrapped near the original capture site 2



days later and fitted with a radlo-harness. Radlo-tracking data
from November 26-December 7 (Including the (0-day rifle hunting
season) revealed that, except wvhen disturbed by rifle hunters,
the doe used a 20-acre area Including a corner of an alfalfa
tfleld, a clump of tall grass and cattalls, and part of a weedy
fleld. Her marked fawn was sesn with her several times and
accompanied her when she was twice chased | 1/2 mlles southeast
along the river bottom. Both times they returned at night to
the weed fleld. Movements of this doe (Fig. 12) further Indicate
that speclific areas of |Imited size may suffice as a home range
sub-area untl| a changs occurs, which In this case was dlsturbance
by hunters.

Movements of a yeariing doe (Fig. I1) and of a yearling
buck (Fig. 10) during the fall and winter of 1964-65 Illustrate
that a home range area calculated from peripheral polints of
observation would not accurately show thelr home ranges. Omission
of a single sight loccation, for example the October |17 report on
the buck, would greatly reduce the total area Included In the
calculated home range regardless of the method used.

Many marked deer spent the winter perliod as part of a herd
In a locallzed area. Movements of a radlo-harnessed year|ing
doo In January and February |llustrate the winter activities of
one Indlvidual (Fig. Il). The deer was under the Influence of
the herd at this time and her movements usually corresponded

with those of the herd. Marked animals within winter herds had
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an actlivity pattern simllar to this radlo-harnessed doe.
Year-round ranges of deer In other reglons have been found
to be less than those reported here. Where seasonal weather
extremes are not pronounced, deer occupy the same range on a
year-round basis. White-talled deer In Texas (Hahn 1945, Hahn
and Taylor 1950, Thomas et al. 1964, Michael 1965) and Missourl|
(Progulske and Baskett 1958) rarely moved more than 2 miles from
thelr capture sites. Black-talled deer In Callfornla (Taber and
Dasmann 1938:41) and Washington (Zwickel et al. 1953) often
llved out thelr lives on an area about | mlle In dlameter.
Migratory deer have separate winter and summer ranges, between
which they travel over well-deflned tralls (Dasmann 1964:118).
Seasonal extremes In weather may provoke migrations between
these rangos (Severinghaus and Cheatum 1936:154). Schmautz (1949)
found that some Montana whitetalls migrate at least 20-25 mlles
from sumwer to winter ranges. Olson (1938) and Carlsen and
Farmes (1957) mentioned migration of Minnesota whitetalls.
Dahlberg and Guettinger (1956:55) sald that although white-talled
deer are not generally consldared migratory, some use summer
ranges that are distinct from thelr winter ranges. Seasonal
migrations are common among mule deer In mountalnous areas and
wera described by Leopold et al. (1951:76-82), Longhurst et al.
(I952:33-5I), and Ashcraft (1961) In Callfornla. Mlgraf!ons of
up to 90 mlles by Nevada mule deer were reported by Gruell and

Papez (1963). Some Oregon blacktalls made 6- to 8-mlle migrations
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between summer and winter ranges (McCullough 1964).

The deer population In this study was partlially migratory
In that It used all of the study area for summer range but
withdrew to a small part of I+ for the winter. Migration
generally followed dralnages rather than established tralls.
Only one marked adult doe returned to the same wintering area
In two consecutive years. Leopold (1951:91) and Gruel! and
Papez (1963:420) found that mule deer tended to re-use speclific
winter and summer ranges. Both studles showed that mule deer
tended to follow estabilished migration routes and that home
ranges on both summer and winter ranges were restricted locally.
Zalunardo (1965:347-351) found that mule deer In Oregon re-used
the same wintering areas each year but dispersed throughout the
entire summer range. Movements were restricted on both summer
and winter ranges. Progulske and Baskett (1956:186,187) descrlbed
seasonal shifting of hame ranges during fall and sald that |t may
not be the rule for deer to return year after year to the same
seasonal ranges. Dahlberg and Guettinger (1956:59,60) felt that
It the sunmer travels of a Wisconsin whitetal!l took |t beyond
Its normal summer range, It would accept any area meeting the
requlrements for yarding cover. Deer In the present study probably
behaved In the latter manner. Effaects of the hunting seasons
scattered deer wlidely, and fhose‘deer probably wintered wherever
they were when the hunting seasons ended.

Lengthy spring and summer movements by some young bucks and
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does may be partlially explained In terms of spring dispersal
or as a characteristic age-group movement. Taber and Dasmann
(1958:43) found that young black-talled deer may wander before
settling down to a well-defined home range. Leopold et al.
(1951:62) described summer wanderings by young Callfornla mule
deer. Andersen (1953:62) found simllar spring dispersal move-

maents among young Danlish roe deer (Caprolens caprolens). Carlsen

and Farmes (1957:400) noted that the longest movements by
Minnesota whitetalls were by deer younger than 2 |/2 years.

In addition to the 100-mlle eastward movement by a yearlling
doe during thls study, deer tagged by the Department of Game,
Fish and Parks at sites 60 mlles northwest and 100 mlles north
of Brookings travelled |10 mlles west and 125 mlles northwest,
respectively (unpublished data, South Dakota Department of Game,
Fish and Parks). The 125-mlle movement was by a yearlling buck
between winter and the following fall. These movements may
represent simple wandering. Abundant food and cover In the spring
and summer and lack of physical barrlers to travel provided a
continuum of good deer habltat conduclive to wide travels. Taber
and Dasmenn (1958:43) sald that young black-talled deer may
sometimes be driven away by thelr mother during the fawning
season. Such behavior might precipltate dispersal or wandering
by young animals, but no obgervations of thls type were recorded
during +hls study. |

In summary, the home range pattern of deer In thls study
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Included one or more speclflc sub-areas which provided the total
deer habltat requirements. When these requlirements were disturbed,
depleted, or changed, deer moved to a new sub-area. The nature

of the habltat sometimes resulted In lengthy movements between

sub-areas and produced a multiple home range.

Factors Influencing Winter Herds

Deer concentrated In winter herds during this study, but
true yarding, as In forested reglons (Kabat et al. 1953, Dahlberg
and Guettinger 1956, GIIl 1957, Banaslak 1961), dld not occur.
Hamerstrom and Blake (1939:208) and Dahlberg and Guettlinger
(1956:61) found that Intensity of yarding varlied with the severlty
of the winter. Banaslak (1961:37) observed that In agricultural
areas In Malne, deer tended to group In small numbers and roam
over relatively large areas throughout most of the winter, and
that It was difficult to delineate a yard with definite boundarles.
He also recognlzed a behavior pattern, Intermedlate between the
extremes of yarding and not concentrating at all, In which deer
congregated loosely within a general area for part of the wintar
and yarded In a definite site only during severe weather or during
winters with greater than usual snow cover. The latter behavior
Is simllar to that observed durlng the present study.

Deer concentrations during this study varled each year
(Flg. 18), During the winters of 1964 and 1965, deer were generally

found In large groups In falrly well-deflned wintering areas, but
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these herds were quite moblle, and a definlte yard could not

be dellneated. Snowfall was not heavy In elther year except

for one bllzzard In late March of 1965 which did not cause yarding.
In 1966 as much as 30 percent of the deer population did not
gather In herds but remalned widely scattered well Into the

winter, Toward late February a few more Jolned herds, but, In
general, winter concentrations were looser than In the two prevlious
years. Snowfall In 1966 was about the same as In 1965. A severe
bllzzard during the first week In March of 1966 was fol lowed by

a rapld thaw and dld not cause yarding.

Deer dld not gather In herds because of any single weather
factor or seasonal requlrement. Severe winter weather and a
reduction In avallable heavy cover tended to bring groups of
deer together In a few general areas. Two months of constant
harassment by hunters (November-December) also terminated at the
same time, after which deer largely avolded any contact wlth
humans. The combination of these factors, plus a natural tendancy
to group together, probably caused deer herds to form.

Hamerstrom and Blake (1939:211) found that a drop In alr
temperature to a weekly average of about 20 F seemed to start
winter concentrations In Wisconsin, and that a return to the
same average apparently started the spring dispersal. The flirst
heavy snowstorms of the winter season and the start of 20 F (or
lower) average weekly temperatures occurred on November 19, 1964,

and on November 26, 1965. In both years deer flrst concentrated
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In herds during or following the snowstorms. Hunting activities
broke up deer hards soon after they were formed, and the herds
dld not re-form untl| late December. The snowstorms and subsequent
cold weather, rather than temperatures alone, probably caused
the Initlal herd formation.

An average temperature of 35.2 F for March 10-16, 1964,
35.0 F for Aprll 1=7, 1965, and 38 F for March 9-15, 1966 (U. S.
Oepartment of Commerce Weather Bureau Climatologlical Data, South
Dakota), started the spring dispersal. |t should be noted that
the rise In average temperatures was accompanied by a general
thaw and subsequent flooding of stream bottoms and sloughs, and
that these factors probably accelerated the dlispersal.

McCul lough (1964:255) found that black-talled deer migrations
In Oregon were closely related to relative humldlty and suggested
that "thresholds" which trigger movements may ex|st so that
cumulative effects of environmental changes over a 5-7 day perlod
were necessary to trigger extensive movements. Deer dlispersal
Iin the present study was Influenced by a cumulative 7-day tem-
perature of about 35 F, which would seem to support the "threshold"
Idea, but again subsequent thaw and flooding of the winter areas
were Involved In the dispersal. In contrast, Darling (1937:107)
found that a sudden drop In temperature caused red deer (Carvus
elaphus) to move downhl|| as much as 1000 feet In elevation.
Sudden drops In temperature were not observed to cause movement

by deer In the present study, but deer already were In areas
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offering the best protection from weather. Only one rapld rlse
In temperature occurred (a rise of 52 F on February 3, 1965,
followed by 2 days of temperatures over 40 F). This caused one

deer herd to dlsperse temporarily.

Population Distribution

Sfraflflcﬁflon of deer range by population distribution
within ecologlcal types would be useful In Interpreting population
dynamlcs and thus In managing deer. Deer distribution within the
three land types (Flg. 2) was not conslistent enough to allow
stratification. The center of deer activities and polnts of
greatest deer density at all| seasons were along the Blg Sloux
River and Its tributaries and In a few large pothole complexes.
This pattern held In all three land types, and Indlcated that
these habltats within the land types should probably be the basis
for studylng deer populations, rather than the broader, more
diversified land types (Fig. 2).

Iin a large segment of pothole habltat on the western edge
of the study area, deer were common during the summer but were
not as abundant as along the Blg Sloux River and adjacent farm-
lands. Waste corn was readlly avallable In flelds adjolining
these potholes. A few pothole complexes were used by winter
herds In each year of thls study, but no herds were found amonrg much
6t the true pothole area during the winter even though several

of the large potholes appeared to be excellent winter habltat.
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One possible reason for this decrease In use |s that the area
Is heavlly hunted for ducks and pheasants during the fall, and
the disturbance may drive deer out. Herds do form In some of
the larger marshy lakes farther west (off the study area), and
this may partially explain the movemaent of deer out of some of
the western pothole reglon. Deer apparently spend the winter
perliod outslde much of the pothole reglion and do not return
untll spring. The limited use In winter Is surprising when one
reallzes that restricted winter cover Is a possible |imiting
factor elsewhere on the study area, whereas good winter cover
Is abundant In many of the larger potholes.

In the flat, flood plain reglon In the north~central part
of the study area, deer were most common along the Blig Sloux
River and tributary creeks (Flg. 2). Much of this reglon east-
ward from the river and north of Brookings to the more hilly
reglon Is Intensively farmed and deer numbers were low at all
seasons. The area southeast of Brookings supported almost as
many deer as the river bottom because of the many thickets along
the creek bottoms.

Ir the hilly reglon on the eastern part of the study area
(Flg. 2) deer were found In "pockets" of high density along the
creek bottoms. Much of thls area Is pasture or hay land with
soma corn, and heavy cover Is avallable malnly on creek bottoms.

Because deer were most evenly distributed during the summer,

population estimates were based on summer observations. Within
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the more Intensively studlied stretch of the Big Sloux River from

3 mlles west of Brookings to 3 mlles south of the Brookings=

Moody County !ine (Including adJacent farmlands for 2-3 mlles

on each side) (Fig. 2) the susmer deer populstion was about 150-200
animals. A conservative total estimate Including the larger, less
Intensively studled 1400 square-mlle area (Figs. |,2) was about

600 animals. These flgures are not based on census data and

would not necessarlly Indicate the fall or winter population on

these two areas.

Management Impllications

From a blologlical standpoint, data from this study do not
support the use of countlies as deer management units In eastern
South Dakota. Winter movements, spring dispersal patterns, and
travels of deer at varlous seasons showed that county management
units do not represent natural units of deer range. Movements
of many deer In thls study centered along the Blg Sloux River
and |ts tributaries and radlated outward Into other habltat types.
Wherees the river and stream bottoms were heavlly utlllzed, speclific
regions within the other habltat types were used more heavlly
than others. [t they could be administored effectively, deer
management units might better be based upon natural dralnage
systems which could be further broken down Into sub-units. Sub~
units based upon tributary dralnages, blocks of other sultable

habltat, or combinations of the two would allow more Intensive
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management on a sound blologlcal baslis.

Instablilty of winter herds In time and location of formation,
Intensity of concentration, and deer numbers ruled out the use of
winter herd counts as an accurate population Index. Index counts
would be rellable only |t they were made at about the same time
each year and under simllar conditions. The deer population
would have to be locallzaed In well-defined and easlly recognlzable
areas. The great varlabllity observed In the winter activities
of herds and Individual deer In this study Indicates that winter
counts are not rellable population Indices.

Since county deer management Is a current tool, It should
be stressed that great seasonal varlabliity In deer densities on
large areas within a county, as noted In this study, can glve a
false Impression of the year-round deer population. It would be
Inaccurate, for example, to base an estimate of the deer population
In any county on winter counts alone (even |f they could be made
accurately) because many deer wintering In a county might dlisperse
out of It In the spring. Conversely, a county with a low wintering
population might beneflt from an Influx of deer In the spring.

The more even distribution of deer In the summer and early fall
suggests that a census during elther perlod would glve a more
rellable Indication of the number of deer which would be present
locally at the beginning of the tirst hunting season In the fall.

Many baslic f;cfs about the |Ife history of deer east of éhe

Missour! Rlver (East Rlver deer) are not known. Additlional studles



76

in this dlirectlion should conslder productivity, herd composition,
mortallty factors, and environmental requirements. A |life

equation (Severinghaus and Cheatum 1956:176-186) should be
constructed In order to closely follow the status of the population.
Additional attentlion should be glven to development of sultable
census methods, dellneation of blologlcally and administratively
sound management unlts, evaluation of |Imlting factors (such as
escape cover during the hunting seasons), and a close appralsal

of the status of deer wlithin the agricultural communlity.

The wide moblilty of the East Rlver deer population, thelr
excel lent year-round physical conditlon and apparent high produc-
tivity, the conslistently high rate of hunter success, and the
apparent continulng Increase In total deer numbers Indlcate
that the population has not yet reached carrylng capaclty for
the reglon. Whereas the concept of carrying capaclty usually
connotes hablitat |imitations on an animal population (Dasmann
1964:59), possibly the most lmportant |imitation on the carrying
capaclty of the East Rlver deer range Is that Imposed by farmers
and thelr economic values. Bever (1957:25) In speaking of East
Rlver deer sald:

From the standpoint of economic value the high degree

of cultivation almost relegates deer to the position

of a weed specles. However, since the esthetlic value

of deer probably equals Its hunting value, a low denslty

of deer per square mlle can be maintalned for the

beneflt of hunters and the lovers of wlidlife. When

deer numbers exceed the |Imitations defined as reasonable

by the farmer a short season I3 usually effective In
reducing the population for a few years.
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Increasing publlic Interest has ralsed deer consliderably
above the position of a "weed specles," but agricultural Interests
still control the level at which deer numbers are maintalned. It
Is therefore Important that deer be regularly harvested to the
fullest degree to avold contfllicts with agricultural Interests.
Currently, farmers are tolerating tho deer population at Its
relatively low level. Dear numbers are growing steadlly however,
and |t Is possible that greater annual reduction In population
slze may soon be necessary to malntaln deer at a level acceptable
to farmers.

In the current trend toward agricultural efficlency and
"clean farming," habltat destruction has dealt a serious blow
to both ducks and pheasants In eastern South Dakota. Many areas
of value to ducks and pheasants are Important to deer. Deer
habltat, such as escape cover during the hunting seasons, Is
belng swiftly destroyed by the same demands for more crop production
without regard for other values. Preserving the natural wetland
areas, brushy cover, thickets, and natural vegetation along
rivers and streams, and establishing artificlal plantings, such
as shelterbelts, which benefit other wildllife, will also beneflt

deer.
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