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ECOLOGY OF THE BLACK-FOOTED FERRET AYD

THE BLACK-TAILLD PRAIRIE DOG

Abstract

ROBERT G. SHEETS

Research involving the bleck-footed ferret (llustela nigrines)

and black-tailed prairie dog (Cynomvs ludovicinnus) was conducted

during 1968 and 1989.

Eighteen prairie dog burrows were excavated in 1968 and 1969.
Burrow systems ranged from 13 to 109 feet long and 3 to 14 feet deep.
Fifteen of the burrows exhibited dome-shaped entrances leading to a
graduslly descending passageway which made an abrupt vertical ascent
to a crater-sheped entrance. Nest chambers were found in 6 burrows.
Earthen plugs created by prairie dogs in burrows after ferret depert-
ure ranged from 9 to 33 feet long. Eighty-two ferret scats were
recovered. Animal remains found in ferret scats were mouse (86 per-
cent) and prairie dog (14 percent). lMouse remnins occurred in 32 per-
cent of the scnats in 1968 on n town which had four young ferrets nand
9 percent in 1969 with one young ferret on the town. Rabbit hair was
recovered from the intestine of one rosdikilled ferret.

Although preairie dog activity appeared to peak at 8:00 a.m. and
8:00 p.m. during the last two wecks of July, leest variation awong
counts occurred in mid afternocon. Counts throughout the summer of
1969 indicated optimum censusing conditions existed on a still, over-

cast afternoon within a temperature range of 74 to 76°F. Five to 41



counts were required to detect chenges of 10 nercent in population
with a probability of 0.95 under these optimum conditions.

The number of preirie dogs on A town with five ferrets in 1968
end two in 1969 decrensed 16 percent from 1968 to 1969 while counts
on three other towns increased 12, 42 and 28 percent. One ferret
was reported seen one morning in 1968 on the town tnat increased 28
percent. The town decrcesing in preirie dog population differed
significently (P <0.01) in vopulation chenge from the others.

Prairie dogs were observed creating curved trough-like forma-
tions on their mounds that could be confused with esrthen trenches
created by ferrets. Unlike the prairie dog troughs, ferret trenches
were usunlly straight and often extended off the burrow mound.

Two ferrets were éaptured with snares and three were live trepped
for ear marking by notches and tags; 1live trepping proved more
convenient. Both wmarkings were readily observabdble at a distance of

30 yards with aid of 7x50 binoculars.




INTRODUCTION

The first recorded sighting of the bleck-footed ferret was made
by John J. Audubon in 1&51 (Audubon 1851). Since then ferrets have
been sighted infrequently in black-tailed prairie dog towns in western
South Driota (Henderson et al. 1969). In 1964 the South Dekots Coop-
erntive Wildlife Research Unit began research on the ferret (Henderson
et el. 1969, Hillmen 1968) which is continued in this study.

It has been assumed prairie dogs constitute the entire diet of
ferrets since ferrets are most often found in prairie dog towns.
Hillman (1968) examined two ferret scats and found only prairie dog
remeins. Henderson et al. (1969) stated that prairie dog was the main
food of the ferret, but roted other materiel was also utilized.

Ferret scats are seldom found ebove ground and presumably defecation
occurs in the burrow system (Hillman 1968).

The effect of ferrets on preriric dog populetions is presently
unknowa and inform~tion involving chenging prairie dog nunbers in
dog towns with and without ferrets can be obtrined only when relisdle
prairie dog censusing techniques sre develoned.

Research involving the black-footed ferret ond black-tailed
prairie dog wns conducted in western South Dakota in the summers of
1968 and 1969. The objectives were to study food hebits of the ferret,
develop a technique for censusing prairie dogs, and initiate n study

of movements of the ferret.



STUDY ARFA DESCRIPTION

Four prairie dog towns (Carr West, Carr East, Carr South and
Rasmussen) were studied in Mellette County, South Pakota. Three of
the towns were within tre drainasze system of Pine Crecsk while the
fourth (Rasmussen) was located in marginal badlands terrain. Sizes
of the towns ranged from 22 to 107 acres (Figureg 1, 2, 3 and 4).

Soils are stream deposited alluvium, tertiary sendstones and
siltstones, and Plerre shale. Soils are solidized solonetz with a
thin friable surface layer underlain by a dense, dlspersed clay
layer. The grayish brown clay, silt lozms, znd sandy loam solls are
well to excessively drained ('Westin et al. 1959).

Two of the four towns were located on bench-like plateaus along
Pine Creex while the oghers were on upland przirie. The towns located
near Pine Creek had highest burrow density occurring at the base of
adjacent Rillsides. Although bturrow occurrence vzs quite uniform on
the two upland prairie dog towns, active burrows were widely spaced.
Burrow construction was expanding up 25 to 30° slopes bordering the
northwest edge of the Carr East town while a 35 to 459 slope apvarent-
ly inhibited expansion oan the nortiwes*: edze of the Carr Soutn town.

Spacing of prairie dog burrows was quite uniferm throughcut each
town, except for the Carr West town. Completely barren crests on
knolls, outwash beds filled with conglomerate rocks, and veriodically
flooded grassways contained few, if any, burrows on that town.

Prior to this study a sirgle ferret was sighted on the Carr ¥est

town in 1965 and a litter of five ferrets and their mother were there
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in 1966 (Yillmen 1968). During this study five ferrets occupied the
Cerr Vest town in the swauer of 1968 and two in 1969. The Carr East
town, approximntely 4 miles down the Pine Creek drainage system from
the Carr West town, hnad 5 ferrets the summer of 1967; however, mo
forrets were sighted on this town during either summer of this study.

The Carr South town has not been known to support a litter of
ferrets altkough it does lie ~djacent to e brench of the s~me creek
drainage and a single ferret was observed on it one morning in 1967
(Henderson et nl. 1969). The Reasmussen town had a single ferret
reported on it one morning in the summer of 1968 by the landowner's
son. It was the only town of the four that received veriodic shoot-
ing pressure.

Vegetation in the are» of the towns consisted of mixed shortgrass
prairie species. Eech of the four towns was periodically grezed by

cattle.




METHODS AND MATEZRIALS

Two techniques were utilized to estimnte numbers of prairie
dogs. Totel counts were made by driving over each town snd stop-
ping et verious vantage points for observation. Rondonm plots
(1CC x 100 feet) were also estnblishcd on each town to obtain
population indices.

location of plots was determined from photos by randomly choosing
coordinates to achkieve a 7 percent sample of each town. Large rociks
painted white were uscd to mark each corner of the 28 plots on the
Carr West town, 17 plote on the Carr Zest town nnd 6 plots on the Carr
South town. Stzkes were used to merx plot corners of the 6 nlots on
the Resmussen town. This meds it possible to observe plots from a
distance great enouzh =0 thet prairie dogs were not disturbed. It
was necessary to wait 15 to 20 minutes before prairic dogs within
100 yards of en observer resumed 20rmnl activity end O to 5 minutes
when preirie dogs were from 100 to 300 yards.

Tize, temperature, cloud cover ond wind velocity were recorded
when erch count was made so the effects of theee variables could be
analyzed. Stetisticel limits were designed to detect » 10 percent
variation from the mern with S5 percent probability. Only the counts
of the Carr West nnd Carr Enst towns were rnalyzed, since more couats
were made on those towns.

Total and active burrows were counted on each plot. An inactive
burrow wes identified by vegetation growing in or over the burrow

entrence 2nd a lack of fresh prairie dog droppings and footprints,



Four of the pre-established plots on the Carr Enst and Corr West
towns were chosen for counting prairie dogs above ground at different
times of the day in late July, 1969. Plots (one low, two medium, end
one high density) were chosen on esrch town based on previous plot count
averages. Sixty-two prairie doss were trepped and stained with picric
ecid and Rhndamine B stairn. Thirty-four of these were residents of
the 8 chosen plots. Changes ir numbers of marked prairie dogs on or
off the plots 2nd unmarked prairie dogs above ground on each plot were
recorded at l-minute intervals during 2 10-minute period. ZXach of 4
plots was counted hourly from sunrise to sunset. A spy blind was
constructed on one town while a pickup vehicle was used on the other.
Eech town was counted on slternate drys over a 12 day period from the
same vertage point locAated no closer than 150 yards from the nearest
of any of the four plots.

Prairie dog burrows which ferrets used in 1968 and 1969 were
excavated to recover ferret scats and measure burrowsf Two lines of
measurement were established in the forn of coordinates, one perpendi-
cular to the direction of the burrow's entrance snd the other traveling
along the left side of the digging. Veriestions of one foot or more in
the burrow passageway were recorded as excavation proceeded and later
plotted to scale on greoph paper. Excavation wes by backhoe tractor,
(Figure 5) and by hand. The burrow was cleared by hand nbout 2 feet
ahead of the digging.

Ferret scots were dried, end contents were separated and weighed
to the nearest 0.01 g. Identification of heir found in scats was

bnsed on relative size, texture and color using reference collections.



Two of four ferret litter mates were menunlly snared in 1968
using 1/8 inch nylon rope nleced 3 to 5 inches below the burrow
entrance. A spike driven into the mound vertically with the siare
rope sround it orevented = "v" occurring in the loop when the snare
was drawn. A tubular live trap, designed for insertion into a burrow
4 to 6 inches in disneter, wes constructed to trap 3 other ferrets
(Figure 7). The inside of the trap was lined with » cork impregnated
plastic substance (known in the plumbing trade as "No-Drip Tepe')
that was later dusted with fine dirt to simulete a natural burrow.
One end of the tube wes blocked with » $-inch thick plexigless
window. A sliding wire mechanism wes used to drop a door behind
the ferret once he had entered. The three ferrets trnpped were
either observed in or seen to enter a burrow immedistely prior to
placing the tran.

Scientific names of memmals, insects 2nd plants are accarding to

Hall and Xelson (1959), Ross (1265) and@ Hitchcock (1950), respectively.
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RESULTS

Excevotion of Prairie Dog Burrows

Six burrow systems vrcviously occupicd by ferrets were excaveted
in 1968 and 12 in 1969 (Figure 1). They ronged from 4 to 14 feet deep
end 13 to 109 feet long (Table 1). All had one or more dome-shaped
mouzds at one entraince which tynically sloped 15 to 209 and which at
some point mede an abrupt vertical ascent to another opening. Sixteea
of the systems hed at least one crater-shaped mound ~t the top of the
vertical passegeway. A typical burrow derived frono generél configura-
tion common to 15 of the 18 systems is shown in Figure 8. Smith (1958)
stated that the prairie dog excavates its burrow beginning at the dome-
shaped eatrance and figishes by digging upwards to the crater-shaped
mound. All dome-shaped mounds consisted of subsoil materisl while cra-
ter-sheped mounde consisted of compacted surfnace soil mixed with grass.

Shallow depressions of 2 to 3 inches were founrnd in the burrow
floor 2t most branches and were partiall;y filled with'compacted
prairie dog pellets. The floor of passage ways were strewa with
prairie dog pcellets aad czips of cow manure. any chips appenred
torn ogen aand the grass sceds exposed were presumably a source of
food. Jilleon (1871) nand Wilccmb (1954) likewise found crttle menurs
in preirie dog burrow systeuas.

Burrow pessages were 4 to & inchesrin diprmeter with arens of &
to 10 inches wide occurrizag wkere the main burrow branched. Excava-
tion =ite 17 contaizned an enlrrgcumezt, 12 inches in diameter, 3 feet

directly below a creter-shaped entrance. Scheffer (1947) mentioned



Table 1. Description of prairie dog burrows excavated on the Carr West town, 1968-1969.

Total Burrow Length Dzys of
Burrow DPassege Depth of Plug Number of Number Known Ferret  MNumber of
ilunber (feet) (feet) (feet) Entrances of llests Inhnbitation Yerret Scets
1 43 6 12 2 0] 3 8
2 €2 9 10 2 2 3 8
3 59 4 33 2 0] 4 39
4 13 3 0] 1 0] 1 0]
*5 14 14 0] 1 0 5 0
*6 19 5 15 1 0] 2 0]
7 43 4 11 2 1 1 0]
8 109 8 21 3 1 1 0
9 33 4 0] 2 0] 1 0]
10 24 7 0] 2 1 1 0
11 44 6 12 2 0] 1l 5
12 39 ? 23 3 0] 1 0]
13 31 5 0] 2 0] 1 0]
14 58 6 0] 2 0 0] 0]
15 48 7 6 2 0 4 8
16 42 8 4 2 0] 2 0]
17 51 10 0] 2 1 8 11
18 42 10 9 2 0] 4 3

* Incomplete excavation
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finding such arens and termed them 'turning bays', areas in which
prairie dogs could wait for sbove ground danger to pass. Side pockets
or nest chambers were found in 9 of the systems. Although most side
pockets were empty, two found at Site 1 were filled with loose, fine-
textured tlack soil mixed with grass seceds, stolons end roots. ZEarthen
pluzs were fouand in 11 of the systems. Wilcomb (1954) stated that
plugs ere created to mlter thne burrow design. Smith (1958) indicsted
plugging is » senitary neasurc or s way of eliminating undesired
objects. Ramains of prairie dogs, mice and ferret scets were found i=
several plugs created by preirie dogs following temporary ferret
inliabitation. Prairie dog remaias consisted of the slmull connected to
the body hide at the nape of the neck. Skeletrl structure and viscera
were absent except that the feet were intact. Several individusl
preirie dog legs found were eaten to the bone as far as the metatarsels
with the remainder of the foot intact. The rear portion of the cranial
vault was missing on ten preirie dog skulls. Tooth puncture marrs were
evident on several of the skulls (Figure 6). lNouse remains varied from
whole tody to bits of fur ~nd bone.

lost ferret scats recovered from excavations were 1 to 3 inches
loag and spproximately + inch in dismeter. They were dark brown to
black with hair exposed on the surface and were frequently covered
witn a greester epmount of white or yellow mold them were pranirie dog
pellets.

A variety of arthropods was found throughout the systems. Blacic

widow spiders (Latrodcctus spn.) were found at the entrence of many
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burrows. Severnl families of ceatipedes (Subclrss: Chilopods) were
also retrieved. Insects found throughout most burrows included larvae
of darkling bectles (Tenebrionidee), ground beetles (Carabidne), dung
beetles (Scarabeidee) and flesh flies (Calliohoridae). Adult speci-
mens included ceve crickets (Gryllidae), hister bectles (Histeridse),
scavernger beetles (Staphylirnidre) and dung flies (Sphaeroceridere).
Wilcoxmb (1954) found most of these insect frmilies in burrow systems
in centrel Oxlahoza.

Six nest chembers were fourd in five burrows. They were ellipti-
cal in shepe, rarnging from 12 to 18 inches at their widest noint and
wore soproximately 10 inchkes high. A met of dry grass approximetely
2 inches thick covered tre floor ond extended part vay up the wnlls
in five of the six nests found. One conteined =mnll amounts of
decayed lining indicating it had been abandoned. Grass in the nest

lining iacluded buffalo gress (Buchloe drctvloides), preirie threcawn

(Aristida longiseta), sixwceks fescue (Festucm octaflorr) and Cheat

grass (Bromus tectorum). All linings conteired prairie dog nellets
and wvere infested with adult and im-ature forms of the flea,

Ouisocrostis hirsutus,

Porret Food Hobits

The motlher and four younys ferrets under observation durins the
summer of 1968 occupied 10 different burrcws for two or more consec-
utive nizints from July until the litter dispersed in late August.

Six of these burrows were excavated in August, 1968, ~nd in June, 1969,



X6

and 60 scats were recovered. Four burrows occupied by a mother
and one young ferret from July 25 to August 26, 1969 were also exca-
vated and 22 scats were recovered.

Hair and bone fragments of preirie dogs and mice were the only
mammalisn remains found in ferret scats both years (Tsble 2). Prairie
dog occurred in 91 percent of ~ll scats and made up 86 percent of the
animnl matter. Mouse remains occurred in 26 percent of the scats and
made up 14 percent of the animel metter.

Prnirie dogs occurred in SO percent of the scrts recovered from
burrows occuplied in 1968 2nd nice in 32 percent. Prairie dog occurred
in 95 percent and mice in 9 vercent in 1969. Mice occurred in only
about one-fourth as many scets in 1969 when the litter contained a
single young compared to 1968 when the litter ccntzined four yourg.

Of the scat materinl (37.4 g.) geparated in 1968, 47 percent was
enimal watter and the remainder vegetetion and miscellaneous natericnl.
Of the animnl matter, 83 percent wes prairie dog and 17 percent mouse.
Scet material separated in 1969 (14.2 g.) wes 50 percent rnimel matter.
Of the snimal nmetter, 92 percent wes preirie dog ~nd the rest mouse
remains. MNouse remains were nct identified to speclies; however 40
deer mice (Peroryecus meniculatus), 3 rorthern grasshopoer aice

(Onvchomys leucosrster), 3 house mice (Mus misculus), 2 prairie voles

Microtus ochrognster) and 2 thirteen-lined ground squirrels (Citellus
tridecesline~tus) were ceptured during a snap trap survey in 1968
(200 tras nights) nnd 1969 (1000 trep nights). One roadkilled m=ele

ferret found 3 miles from the nearest prririe dog town in 1967 had



Table 2. Composition of ferret scats removed from prairie dog burrows, 1968-69.

1968 1969 Both Years
(60 scots) (22 scats) (82 scats)
Percent Percent Percent Percent Percent Percent
Grams Frequency VWelght Grams JFrequencv Weight Grams Freguency _Weight
louse 2.98 31.6 8.0 .58 9.0 4.1 3.56 25.6 6.8
Bone .47 21.6 1.3 .22 9.0 1.6 .69 18.3 1.8
Hair 2.51 26.6 6.7 .36 9.0 2.5 2.87 21.9 5.5
Prairie Dog 14.78 90.0 39.4 6.47 25.4 45.6 21.25 91.5 41.2
Bone 4.44 71.6 11.8 1.37 50.0 9.6 5.81 78.1 11.5
Hair 10.34 88.3 27.6 5.10 95.4 36.0 15.44 90.2 25.9
Plant
linterisnl 1.94 40.0 5.2 2.54 7v.2 17.9 4.43 50.0 e.7
lMiscellaneous™* 17.74 71.6 47.4 4.59 63.60 32.4 22,33 69.5 43.3
Totnl 37.44 100.0 14.18 100.0 51.62 100.0

* Includes soil which adhered to scats.

4T
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rabbit heir in its intestinsl tract. The gastrointestinal tract of

another female roedicilled ferret collected in 1968 was enpty.

Prairie Dog Social Behavior

Two male prairie dogs, an adult and young, were dycd with picric
acid snd transplented from the north to the west end of the Carr Zast
town, » distance of epproxizntely 00 yards. The adult had defended
a territory at the tranping site and the young was trapped withizn
that territory. Two days later the adult had returned to the trapping
site while the young remained in the vicinity of its release the
renainder of the sumzer.

4ales within eeci. territory frequently gave a territorinl coll
throughout the dny. Thgy were the first to appear, 10 to 15 minutes
after sunrise, end the last to descend, occasionally as much as 20
ninutes after sundown. iarked adult males gave a territorial call
which was repeated by surrounding reighbors including young. During
June snd July the young freauently toppled over when imitating the
yip but beccze more nroficient as the sumsmer progressed.

Young pnreirie dogs often appenred to seek attention from a2dults.
Some adults repelled this attention by brushing the young awsy or
running away themselves. On occasion the young rolled onto thelr
back ot the feet of 2n 2dult and prwed at the a2dult until the adult
drew its nose through the young's belly hair, similar to behavior
mentioned by King (1355). Cn one occesion an adult continued to

groom the hair on the young's back when the young rolled onto its

belly.



Although iatolerance toward the young was observed in adults, it
is not known if it causcd expansion of the tcwn. Adults were frequexn-
tly seen at the perimeter of the towns digging new burrows during
August. However, mariked adults observed at the edse of a town made
frequent returans to their previous territory.

When preirie dogs passed through an area where ferrcts were
located, they would raise their head and back hair and erect their
tall., Ther stood as high as possible and moved very slowly through
the area. They occnalonnlly asproached the burrow inhabited by a
ferret or snake slowly and dnrted bacliwards repeatedly. Hillman (1968)
described nrairie dogs following and antagonizing ferrets.

Hillmazn (1968) rcported that a trench on a preairie dcg mound was
strong indicetion of & ferret's presence. Two treaches which did not

extend off the mound were found oa the Carr East town in July

v o

1969.
Continued observation revenled that prairie dogs evenly distributed
earth brought to the surface by nushing it with their noses to form
a curved trough or trench around the mound. Severnl ferrets were
observed to make trenches oa trne Cerr West town which were all

straicht and often extended off the burrow mound.

Obeervotions of ferret behsvior

A litter of four ferrets and the rother were first observed on the
Carr West town on July 15, 1968. The younz were gparoximately three-
fourths adult size and were reluctant to leave their burrow. The
adult femrle moved the young from one burrow to another at 2 to 3

dey intervnls. They moved in single-file formetion, with the first
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tugged away from the burrow by the mother. After the first one left
the burrow, the othcrs followed. This behavior is similar to that
described by Hillman (1968). Eye reflcction of the young mppeared to
be m pale blue while the ~dult female's eyes roflccted a drrier and
richer blue. The color difference becanie less noticesble 23 young
natured.

lFerrets often entitted a low, abruptly-ending hiseing noise when
approached by an observer. This changed to a sharp chatter if a hend
or eny object passed nerr the burrow entrrnce. Progulsize (1969)
indicated similar cslls from a croptive ferret.

On August 2, one young was seea moving with the mother while
the other three remained at a burrow. They continued sas a family
unit until Auzust 17 when each youny was observed in a separate burrow.
At first they were separated by about 20 yards; however, on Sepntember
4 cach member was in a2 different part of the town. Thereafter two were
occasionally otserved in the sePmo burrow throughout the aignt. Obser-
vations ended September 6, 1968.

From June 1968 to Augzust 1969 totrl prairie dog counts and pro-
jected sample plot counts averaged on the Corr West town indicated 2
16 percent decrense in the prairie dog population (Teble 3). Five
ferrets were found on this town the summer of 1968 and 2 ferrets the
following summer. Prririe doz numbers on the other towns increased
19 percent, 42 percent and 28 percent. One ferret was reported scen
one morning in 19638 on the town that incrersed 28 percent. The pop-

uletion trend on the Carr West town from June 1968 through August 1969




Table 3. Counts of prairie dogs on the four towns obtained from total and projected plot counts,

1968-69.
Carr West Carr East Carr South Paspussen
(107 ncres) (63.8 acres) (22.3 acres) (22.5 acres)
1968 1969 1968 1969 19863 1969 1958 15959
Average total count 242.2 218.3 240.8 354.3 84.8 130.8 8l1.1 104.0

Averege projected

plot count

Average llo. of

prairie dogs/ecre

458.5 360.8

448.5 477.0

154.2 298.5

112.0 171.0

by total count 2.26 2.04 3.76 5.53 3.86 5.94 3.68 4.62
Average No. of
preirie do¢s/acre
by plot count 4.28 3.37 7.45 10.68 6.91 13.54 4.97 7.60
Table 4. Estimated number of burrows based upon plot counts, 1968-69.
Corr West Carr Esst Carr South Rasmussen
1968 1969 1968 1969 1968 1969 1968 1369
Total burrows/acre 1.72 1.71 1.58 2.00 1.18 2.55 1.82 1.64
Active burrows/acre 0.747 0.775 1.14 1.25 0.86 l1.84 1.08 0.57

T2



differed significantly (P< 0.01) fro: the trends of the other three
towns during the srmo period using chi-squere anrlysis with 3 degrees
of freedom. Changes in numnbers of total burrows or active burrows
(Table 4) were not correlated with chrnges in prairie dog numbers on
these towns.

On July 25, 1969, an adult feurle 2and single yourng mrle were seen
on trhe Carr West town. Both anpeered equal in size. Individunl
identificntion was nossible only after wrntching their behavior. The
rother wes occnsionelly scen pulling the young out of the burrow by
the nane of its necz. 1In addition, the young wes often seen pleying
about the burrow while the motner remained upright in the burrowvw
entrence surveying the dog town. As the summer progressed, the
young eppeared to become larger than its rother but remained with her.
By tke end of August they were Zrequently seen in sepsrate burrows but
were usually within 20 yerds of one another. ZFigure 1 illustrates

movement of ferret littera durirng both summers.

Proirie Do~ Surveve

Results of the 12-day surver indicrted greatest percentrges of
merked individuzls 2zd totel nuwbers above ground at 8:00 a..a. »nd
8:00 p.m. during the lo=t half of July (T=bles 5 and 6). The aversce
of nmorced dogs from the 8 plots reverled a maxizun of 63 percent and
a minimum of 29 percent zarlzed individuals were ntove ground durinrg
dnylignt hours (Fimure 9).

Anslysis of raadom plst counts showed the ootimum censusing period
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Table 5. Carr East town counts obtrined from 12 dny census of four
plots and shown os averages of 10 one minute counts.

Plot 1 (5)* Plot 2 (5) Plot 3 (4) Plot 4 (4)
Time ¥arked Total YMarired Total  Yarked Total  !arked Totpel
a.nm,

7:00 0.60%* 1.30*** 0.80 1.24 2.00 4.38 3.20 6.44
8:00 2.40 4.74 3.00 3.55 2.88 5.44 3.80 7.84
9:00 ‘ 2.80 4.65 £.28 3.13 2.53 5.583 3.50 6.57
10:00 1.53 3.57 2.35 2.70 2.30 4.75 2.33 4.87
11:00 2.00 2.98 1.83 2.67 1.93 4.72 3.03 5.93

12:00 1.87 2.78 2.17 2.32 2.10 4.90 2.38 5.20

‘o
[3

1:00 2.00 3.28 1.33 2.00 1,73 3.68 2.03 4.43
2:00 1.17 2.12 "1.67 2.17 1.50 3.62 1.62 4.88

3:00 1.00 2.60 1.23 1.97 1.22 2.67 1.€0 4.30

4:00 1.20 2.32 1,33 1,33 1.37 3.03 1.90 3.75
5:00 1.00 1.67 1.17 1.40 1.80 3.10 2.20 4.23
6:00 1.03 2.77 1.50 2.50 l.2 3.53 2.45 8.28
7:00 2.08 6.56 2.00 3.20 2.00 £.43 2.93 7.32

8:00 2.53 4.90 2.67

n
o

m
($¢]

3.17 6.35 3.50 7.85

9:00 2.60 4.80 2.40

(]

.80 2.14 2.92 0.00 0.40

* Number of marked aJrairie dogs.

* iarked prairie dogs were counted both on 2nd off the nlot.
LR

" Unnericed pralirie dogs counted on the plot only and morked doth
on a2nd off the plot.
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Carr West town counts cbtaired from 12 day census of four
plots and shown ns svernges of 10 one minute counts.

Tine

Plot 1 (g)* Plot 2 (1) Plot 3 (3) Plot 4 (6)

Farked Totnl l'rrked Total inrked Totel Marked Totrl

a.ml

7:00

8:00

9:00

10:00

11:00

12:00

p.o.

1:00

2:00

3:00

4:00

5:00

6:00

7:00

8:00

9:00

1.90** 2,75%%* 0.05 1.08 1.13

o
48]
[9)]

2.05 4.30
3.25 8.90 0.50 1.50 1,95 3.70 3.00 7.15
2.95 7.38 0.86 1.30 1.50 3.48 2.12 5.20
2.23 5.40 0.67 1.65 1.75 3.85 2.20 4.96
1.75 4.36 0.67 1.33 l.61 2.45 2.70 5.08

2.00 3.16 0.16 0.55 0.85 2.08 2.11 4.91

2.00 3.78 0.33 0.50 1.50 2.48 2.33 4.83
1.33 2.47 ~ 0.57 0.83 1.26 2.15 2.50 3.96
1.55 2.80 0{17 0.62 1.00 1.33 2.00 3.68
1.40 3.60 0.17 0.17 1.28 1.95 2.00 3.80

1.50 2.83 0.05 0.05 1.17 1.83.

1¢V]
o8]
(9]

3.78
1.93 3.47 0.83 1.00 1.33 1.78 2.30 5.08
2.35 4.97 0.50 1.02 1.63 2.85 3.13 5.80
2.80 6.35 0.83 1.83 2.43 3;53 3.585 5.85

2.88 5.54 1.00 1.80 1.02 1.92 0.15 0.30

* Lusber of merked orairie dogs.
* Liarked prairie dogs were counted both on and off the nlot.

LA R J
Unne

rked prririe dogs counted on the plot only and marked both

on snd off the plot.



Percent

30

20

10 S

T ¥ LI
7 8 9 10 11 12 1 2

Time of day

Figure 2. Percent of marked prairie dogs above ground during daylight hours
derived from 12 day census.
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was an overcast afternoon with a temperature of 74 to 76° F with wind
from O to 10 m.p.h., UWot as mrny counts of the town were needed on

the Carr Yest town with 28 plots »s on the Corr Enct town with 17
plots (Table 7). Number of counts necdsd to obtein estimntes within
10 vercent of the mean at the 95 percent lcvel of nrobability on the
Carr East and YWest towns, respectively, wes: 35 and 17 between 12

and 6 p.a., 33 and 8 with temperature from 74 to 76° F., and 41 and 15
with winds O to 10 m.p.h. No data were 2vaileble under overcest skies

on the Cerr East town, but 5 counts were needed on the Carr Yest town.

Trapoinge and iiarkine Terrets

Two litter me~tes were snared on the Carr Vest town in August,
1968. A notch was snipped in their left ear with surgicel scissors
dipsed in slcohol. 3Beginning at cropture, botk animnrls maintained an
excited stote end chattered until relemsed. Repid penting 2ccompanied
by slight urination ~nd muslt emission cccurred with bota ferrets.

The enimals were zmost at cese if held by the nape of the neck in mid-
air where no footing could be attrined. Once their feet contacted

a surface ther procecded to writhe end etrugzle. Holding time from
capture to relerse was noout 3 minutes.

Both msrired ferrets were with the litter the following moraning.
The ecr notches were observed At a distrnce of 30 yerds wit%: the eid
of 7x50 binoculers,

In October of 1968 a single unnnrked ferret wes observed on the
Corr 'West town. The live trsn was inserted approximﬁtely 8 inches into

the ferret-occupicd burrow ~nd whet apneared to be the ~dult femnle was



Table 7. MNumber c¢f prairiec do:; counts needed to obtain estimntes
within 10 percent of the mer:. at the 95 nercent level
of probability.

East Town ¥ast Town
wumber of Number of llumber of Number of
Counts lirde Counts Needed Counts lode Counts leeded

Tine
8-1c a.a. 6 42 8 19
12-6 p.o.* 5 35 8 17
6-9 p.a. 5 45 7 35
Tetperature
=70F 4 75 4 70
71-73 4 S0 5 12
74-76* 5 33 5 8
77-79 0 - 0 -
80-82 0 - 5 45
83-85 3 60 4 65
86-88 0 —_— 3 60
89-91 6 42 5 6
92-94 0 - 0 -
95+ 5 40 4 10
Cloud Cover
Cleer 10 45 16 25
Partly Cloudy 6 46 5 12
Overcest* 0 0 5 S
Wind
0-10 zm.p.h.* 13 41 17 ' 15
10-20 a.p.n. 4 S0 S 25
204+ nm.p.h. 6 60 5 65

- .
Indicates lowest number of counts needed in each category or
optimum countin; conditioas,
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captured (Figure 10). Her lcft car was pulled throush the mesh of the
trap and notched with scissors. The animal was rcleased immediately.

On August 20, 1969, a young male was trapped on the Carr Vest
town. A 3/8-inch red plastic disc was attached to a small netnl
strin tag (Mo. 4) mnd nlaced in the left ear. A metal strip tag
(Fo. 1) with no attached disc wes placed in the right ear (Figure 11).
The ferret exhivited a derk mid-ventral streax and small testes swell-
ing just anterior to the anus. Slight salivation, urination »~nd defe-
catioxz occurred while the enimel was in the trap. Ounce relessed, it
made a rapid dash to a nearby burrow. The following dey the animel
was observed with the disc tag miesing 22d a small tear in one eer
while the other taz wes in place.

Oa August 22, 1989, an adult female wasg live-trespped on a prairie
dog town 22 miles northeast of the Carr West town. She was seen to
leave o burrcw contaizing ot lesst one other ferret, presumed to te
;younz, and enter a aneardy turrow. She was cauziit atout 2 minutes 2fter
the trap was sct in that burrow. A wetal strip taz (Mo. 5) wes placed
in the rizht ear. Toz No. 6 with ornnge disc attached wns placed in
the left ear. A restrrining cons was uscd on this occasion zeizing tez
plecezecat easier. A distinct dork :edinl streak was cevident between
each row of uipples. Her entire pelnge wes much darker tnrn any
ferrets trapped previously. Her ripples were calloused, hsrd and
dried with much heir worn off the brse of ench, indicating she had been
suckled., After release she dashed to the burrow corntaining the otlier

ferret. Severnl dnys later Donnld K. Fortenbery, Biologist for the
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Bureau of Soort Fisheries and 'Yildlife, reported a groun of 4 ferrets
on this seme prririe dog town, but he could not determinc whether any

were nerked.
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CONCLUSICNS

Prairie dog burrows ranged from 13 to 109 feet long and 3 to 14
feet deep. TFifteen of the 18 systems exhibited a dome-shaped entrance
leading to a gradually descending passageway which made an abrupt
vertical ascent to a second crater-shaped entrance. UWest chambers
were found in six of the systems. EFarthen plugs created by orairie
dogs in burrows following ferret departure ranged from 9 to 33 feet
long. Remains of mice ard prairie dogs and ferret scats were found in
these plugs. The rear portion of the cranial vault was missing on ten
prairie deog skulls.

Prairie dogs appear to be the primary food source for the ferret.
Although other animal specles were present on the prairie dog town,
prairie dog (86 percent) and mice (14 percent) constituted all mamma-
lian remains identified from 82 ferret scats recovered from przirie
dog burrows.

Highest counts of preirie dogs were obtained at.B:OO a.m. and 8:00
p.-m. during a 12-3ay census in late July 1969. However, analysis of
projected plot counts made from June to August showed lowest variation
in numbers of prairie dogs above ground cccurring on an overcast
afternoon, with temperature ranging from 74 to 76°F and winds O to 10
m.p.h. Number of ccunts needed for estimates within 10 percent of the
mean at 95 percent probatility under these environmental conditions
ranged from 5 to 17 on the Carr West town where 28 plots were used
and from 33 to 41 on the Carr East town when 17 plots were used.

The effect of black-footed ferrets upon prairie dog numbers on
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the Carr West town moy be related to the 16 percent average decrease
in population from June 1968 through August 1969. This declins
differed significantly when compared to trends of three other towns.

A bular live-trap made marking easier than snaring since ferrets
captured in it remained calii and could be merked and tagged while held
within the trap or atteched restraining cone. Kotches and tags in the
ear could be seen with the aid of birnoculars at 30 yards.

Occurrence of a trench by a2 prairie doz burrow is considered =
sign that ferrets occupyv a prairie dcg town. Care must be exercised
in identifying these structures however, since prairie dogs also
push dirt from their burrows and form a curved trough with their nose
and forefeet. These usually do not‘extend beyond the burrow mound
while treaches made by ferrets often extend beyond the edge of the

ound snd cre typlcally straight.
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Appendix Figure A. Excavation Sites 1 - 18.
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