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INTRODUGTION -

The largest member of the tree dwelling North American squirrels
is the Fox Squirrel (Sciurus niger Linnaeus). This species inhabits
' uhe_eaSuern half of the contiguous United States. Its normal habitat

"' is open wbadland'though the Fox Squirrel along with the Grey Squirrel

"(Scmuruq CaTOIIchuls Llnnaeus) nmay be found in some th;ckly wooded
areas. The Fox hqulrrel has extended 1ts range farther west in
$responae to the larme nnmber of treeu that have been planted on the
former -prairie of the great plains (Yeager, 1959) The range of the

' Fox Squirrel is plotted in Appendix I, Figure 1 after Hall and Kelson,

1959.

The species S. niger has been divided into ten subspecies as
listéd_by Hall and Kelson, 1959. The subspécies in the Nebraska and
Iova region is Sciurus’niger.rufiventar (Western Fox Squirrel} as
described by E. Geoffroy St. Hilaire in 1803. The largest range for
- any of the ten subspecies is the one occupied by the Western Fox

Squirrel (Fig. 1).

The normal color phase of the Western Fox Squirrel in the Iowa
and_&ébraskafregion is rufous. There are a number of variations in
the color phase, 6ne of which is melanistic, the focal point of this.
study.

The Melanistic Phase

Melanism is very conmon among the member species of the order

Rodehtia. The species S. niger is no exception. All thé subspecies
'other~than-§o n. rufiventer have common melanmistic phases, but their
melanistic phases have areas of whiﬁe_hair,»usually on the ears, chin,
feet-ér tail. The above mixture .of characteristics is not normally
found in S. n. rufiventer. Furthermore of the 112 black individuals
that I observed none had white areas visible on any parts of the bédy;
This is not to say that there are not Western Fox Squirrels with white



areas or completely white bodies within the study area. There has
been a small population of completely white Fox Squirrels in south-
western Douglas Coumty, Nebraska for at least the last five years
 '(per. com. Richard Wilson, game warden) There is also documentation
in southern Missouri of melanistic Western Fox Squirrels with white
areas of hair similar to those previously described. The white
squirrels in Douglas County are an example of albinism and the ones
in Missouri are caused by the mly~ng of the gene.. poolu cf 3. n.
rufiventer and. Se n, ludov1v1anum, S n, subauratns or S n. bachmani
(Terrill 19&1) _ ’ ' B .
Auduben in his Mis ouri ﬁiver'Journmlé (iﬁh}) éave an accurate
j‘descyiptlon of thu ‘melanistic” phage of the Western Fox Squir?el
He menﬁlons having first seen the black phase close to St. Jeseph
Misscurl and continued sighting it until his boat had passed Council
Bluffs. What he calls Council Biuffs is a bluff on which Lewis and
Clark met with a group of chiefs of the Otoe and Missouri tribes.

This is believed to be just ncrth of the present town of Missouri
Valley, Iowa.
After examining the black squirrel, Bachman, who was with

Andubon, gave it species rank (Sciurus audubonii), believing it to

be separate from S, n. rufiventer which at that time was known as
S. macroura (Say, 1819) or $. magnicaudatas as the squirrel was
listed in Harlans's Fauna Americsna (1825). This discrepancy was

later resolved by recognition of the black squirrel as simply a

melanistic phase of S. n. rufiventer.

Baumgartner (19&35),méntions in his pelage study having seen
two stuffed black phaée Western Fox Squirrels in taxidermist's shops
‘in Ohio, Terrill (1941) mentions that the completely black phase
15‘common'in southern Missouri along with the previously menticned
black phase individuals with areas of white hair. Townspeople of
Maﬁysﬁille, Kansasxcall the town the black squirrel community.
There is little elce of a scientific nature printed concerning the

black phase.



Causes for the maintenance of melanism in an animal popﬁlation
and the reasons for its occurrence along with the distribution of
phases have been studied by'many;_‘Therefare two main points that
" have been 7ai 1y;well‘established; The first is that melanism is
present in the gene pool of almost all animal genera and actually
in most animal species. The second is that melanistic populations
are greatest in number ¢lose to the equator and betome fewer further
north or south, Hamilton (1973) claims that welahin actually proves
to be an adyantagﬂ to desert species in that most deserts have
’tremendeus temperature fluctuations daily and the black 1ndzv;duals
‘ are able %o maintain acoiv1ty later in the eveninﬁs and start actlvity
““earller in the mornlngs thaﬁ 31mllar 11aiV1dua?s with otner “than™
.‘black coloration. The reason is thab heat absorbtion by the black
coloyr is more efficient than any other color. During midwday'uhen
temperatures are éxtremely warnm almost all desert species have ree
treated to their burrows or shade of some sort. At these times.
the melanistic individuals do lose some activity time because of the
heat buildup and retention in their bodies, but Hamilton believes
this io be more than made uwp for by the activity periods gained in
“the cold early mornings.and late evenings. ‘

Hamilton (1973) also tried to apply his theory to tropical
areas and species. If these observations are correct they might
explain the high rate of melanism in the southern subspecies of the
Fox Squirrel; It is easy to hypothesize that melanism decreases
in the higher latitudes because even though its heat absorbtion
. capability would be an advantage, its obviousness to an enemy during
pericds of snow cover would be a definite disadvantage.

Life History ‘
The_Wéstern Fox Squirrel normally breeds from December 15 to
the end of March with a second season possible during May,‘June and
July. The pestation period is 45 days and those squirrels that mate
early have their young in early February. The young are hairless,
weighigg twowthirds of an ounce at birth, The coat is present at




two weeks of age. The young are weaned at five to six weeks of age
and leave the nest at six to ten weeks of age. The young are capable
of eracking a walmat at 60 days (Sv;hla, 1931) and leave their parents
- at 75 to 90 days. Maximum 1ife span is belleVPd to be seven to nine
years (Burton, 1962).

Most researchers agree that there is a second breeding season
during the late spring and ecarly summer during which two-year-old or
older females raise a second litter First year females usually
‘raise only one litter (Baumgartner, 1940). Slnve seyual maturlty
is not reached until at least elght months of age, femalea must be
" almost a year 6ld before mating. L -

Some researcherg'clazm that the Fox Squirrel is”mOndgamous7'“'“
(Allen, 1542 and Burton, 1962), while others believe them to be
promiscuous. Most authors do agree that after mating, the male

remains solitary and leaves the rearing of the young to the female.



METHODS

This study waS“dfiginally proposed to have three parts: 1) an
attempt to interbreed the two phases to learn something of the
genetic control of the melanisms 2) a population study of the Council
Bluffs area to estimate the incidenaeuofumelanigm:ig the Western Fox
Sguirrel population; 3).a study of the distribution of the'mélanistic

phase in eastern Nebraska and western Iowa.

The Bfeeding Experiment

For ﬁhe breeding attémpﬁ, cagés wers constrﬁctéd,out Qf ﬁwo byA
fouf’s and fine'mesh'éhickﬁn wire,: Tﬁése were made four feet Sy
four.feet by eight feet tall. Two story den boxes made twélve inches
wide by seven inches deep by eighteen inches high‘were put in each
cage., |

Sqﬁirréls were then 1i?e«trapped in Council Bluffs using four
different types'of traps. Homemade wooden traps were built resembling
those built by.Baumgartner (19L0) with one exception. He put a pane
of double strength glass in the end opposite the door to the trap.

I constructed these traps'without putting the pane of glass in the
blind end of the trap.

Other traps that were used were the Havahart live tfaps No. 2
and 2A, 3 and 3A and the No. L trap. The bait used was ear cornm,
walnuts, dry dogfood, apples and peanuts, Trapping was carried out
in' three different locations, all of which were fenced yards in
residential districts. After capture the squirrels were transported
to the'University‘s Allwine Farm where the cages were located, The
diet of the squirrels‘then consisted of dry dogifood, walnuts, apples

and corn,’

Estimate of the Population in Council Bluffs

The next portion of the study was to estimate the squirrel

population in Council Bluffs. The population siudy was done using



an inventory method described by Hicks (19&2) called the spot count
method. To uée this method two adjacent areas ére chosen; each of
. the same Qize and vegetational characteristics.; Each must be large
enouph‘so that it takes approx1maiely 30 minutes to walk through
covering the entire area.
ﬁftgr walking through-the first area and recording the squirrels

seen, the observer emters the second area and repeats the process,
After walking through the second .area the observer returns to the
first area and beglna agaln, repeating the process in both areas.
Fach area has then been visited twice for a total of 60 minutes, Tﬁe
total number of squirrels seen on both tours through each area is
. totaled. This is done regardless of squirrels that may have been
'ceunted twice. It is assumed that those observed éeﬁéaﬁedky‘will
make‘ﬁp fer those that were not seen on either survey of the areas.,
The total number cbserved is then considered the populaticn for these
areas,

In Council Bxux*s the city blocks are rectangular in shapse,
narrow enough so that walking along a street the observer could
cover a half block area on either side during the winter when trees
are leafless, What the observer actually is covering would be a full
block from alley to alley if the observer walks along the street,

It took between 25 and 35 minutes to walk four linear blocks and then
walk over a block and back along the four blocks and across to the
starting point. Then, by skipping one block, the observer could
sample a new area of the same size (Appendix IT, Fig. 2).

The actual size of each one of the sample areas would then be
“ten square blocks with two of these sample areas, or 20 square blocks,
being covered in esch spot count area. There were seven of these
spot counts made in the city, totaling 14O square blocks of area
sampled.

Becanse there are three different city block sizes in Council.
Bluffs and because part of the town is built in the bluff area along
wihding streets_with'ho definite blocks, it was difficult to compare

results of the population survey between areas., Therefore an aerial



photograph of the city of Council Bluffs was obtained from the U. S.
Soil and Water Conservation Service Office in Pottawattamie Couhty°
A grid was made with the squares corresponding to the middle sized
city blockéion the flood?lain area of the city (Appendix II, Fig. 3).
This grid was then applied to the total aerial photograph with the
number of habitable blecks being counted. Since the photographs
used were.taken during'the_late spring or early summer it was eaéy-
to pick out large business areas and other treeleés areas that would
-offer no Squifrel habitat, ese areas could then be subtracted
from the total habitable area of the c1ty.

| Later I returned to each of the sanple areas and,counted all
t.the prom1nent ‘trees in each of th@ lhO b Ou&u of sample area. A
'.Promlnent trees were those that could be cons;dered squzrrel habluat.
The smallest of those counted were at least 15 feet tall.

‘It would also appeér to be simpler to find the total acreage
of the city and use the number cf squirrels per acre as a basis for
finding the-total popuiation. Though it might appear easier it
really,ié not in an urban area. For the spot count method, blocks
make excellent units of measure. They are well defined and even
though there is some variation in size,‘by making the grid that was
described earlier and applying this to an aerial photo and not count=
ing treeless areas, the habitable block area of the city should be
accurate, The biggest problem is selecting blocks of the same size
to match those used to make the grid, in order to implement the actual
spot count. '

From January thfough April all squirrels seen at any time in
Council Bluffs were recorded. This was done to obtain a large sampling
on which to base an estimate of the percentage of the total population.
of‘Fox_Squirrels that is made up by the black phase., Records were
kept of location, type of tree if on a tree, time of day and atmos-
pheric conditions. The method used was simply driving through
Council Bluffs residential districts at ten miles per hour and record-~
ing all squirrels obéerved. There was always a driver plus a

passenger doing the cbserving for maximum coverage. Areas observed



weré selected randomly within all vegetational and geographicél areas

of the city.

" The Distribution of the Melanistic Phase in Eastern Nebraska and
Wastern Jowa ‘ '

The last part of the study, plotting the distribution of the
melanistic phase in eastern Nebraska and western Iowa was accemplished
with the aid of the conservation officers of both states. A letter
and questiomnaire were sént to 18 officers in Iowa and 21 officers
in, Nebraska {Appendix V, Figs. 17 and 18).



- RESULTS OF THE STUDY -

- Results of the Breeding Experiment

In the trapping for the breeding experiment, the wooden traps
1ack1ng the glasu pane were unsuccessfuj In fact these traps were
not v131ted at: all by uhe squlrrels. It became obv1ous that prev1ous ,
~11terature was. cowrect in suggesting a squlrrel would not enter the .
trap unless it .could see all the way through it.

~ -Havahart rodent: traps No. 2 and 2A were tried but they proved.
';unsuccessful. There wnre”two_reasons,for thiss 1) both- ‘traps are
too short to cover the Fox Sqﬁirrel‘s‘tail at the time the animal
tripped the trap; 2) the mesh along the bait area is large enough so
that a squirrel could reach through the side for the bait and trip
the trap without ever entering the trap. |

 The ways to get arcund these problems are to use either a '
larger‘trap such as the 3 or 3A Havahart series or to use the Havahart
No. U4 which is made much longer than the No. 2 and 2A. The No. 4 is
also-made of hardware cloth. The mesh is fine enocugh to protect the
bait from being obtained by reaching through the Side of the trap.
The Havehart live traps 3, 3A and L all worked well with the No. &
working the best. "

| After being trapped the squirrels were taken to the cages

previouslyvdéscribed. Trapping started the second week in September
and continuedbuntil December 1lst. It was originally believed that
the squirrels would breed later in December.

The above part of the study proved unsuccessful because of
following problems., The area in which the cages were kept proved to
be too remote for me to care adequately for the animals during the
winter, the effects of the shock factor described by Allen (1942) and
Baumgartner (1940) and the wire used in constructing the cages proved

inadequate.
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Since breeding in captivitvaas not possible the major emphasis
‘of the study became the investigation of individuzls in a wild setting.
This was done in Council Bluffs, Iowa. Two different instances of
mating or attenpted matlng betwesn the meJanlstlc and rufous’ phases
were observed. The fqut instance observed on January 25, 1973
oceurred in a cottonwood tree at 23rd and I Street. In this case
there were two red males and one black male attempiing to mate with
‘8 single red female, The action was.watched for approximately LS
mlnutes, uurlnp wiich time' the female remalned.exﬁremely nnrespon31veo
Durlng this tlme 1t also becnme obv1ous that the domlnant male would
drrve away the otner two maies to w1n th» faVOT of tne female. Oﬂe
of the red males proved to be d0u1nant ovev the remaanlng red nale: '
and the black male. The black male, though, proved to be dominant
over the remaining red male., The black male stood second in the.
dominant hierarchy that was established concerning mating attempts
with the single red female.

The normal chain of eventis during this mating chase

were that the dominant male would advance toward the

female and be refuoed he would then turn and attack

the black male and drive him a greater distance from

the female, The black male would then do the same thing

to the other red male, A&fter the attack on the black

male,the‘dominant red male would resume attempts to

mate with the red femalee' During the dominant male's

courting’attempts, the'black male would slowly approach

the female and behind him the third male would approach

until the black ﬁale came too close to the dominant red

male and was driven off. This process was repeated

several times. |

.The second mating‘observed occurred in an ash tree

along the school yard that is on the northeast corner

of 32nd Street and Avenué B. In this case itwo red males

were attemptinggtp'mate with a single black female. This

time one red male was driven off during actions similar
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~to those related above and mating was accomplished

at least once and possibly twice in the appraximately

30 minutes that was spent observing these three

squirrels, S o ‘

The results of this mating were not observable because the tfee
in which the mating took place had neither den holes or a nest,
suggestiﬁg that the tree may not have been important in this female's
home range. The area in which the mating was.cbserved averaged over -
1.k uqulrrels per square. b10uk of which almost 30% were black (see
Appendlx 11T, Fig 5) Even though ‘each scuzrrelruould have a home
' ranpe,_each Qne 's home range is over lapped by'manf others.’ Therefora;

any attampt to 1dent1fy th1b SDQlelC female waq 1mp0051ble 51nce she
bore no distinguishing marks. '

From the few mating attempts observed it is tentatively con-
cluded that random mating does occur without regard to the color
phase of the sguirrels involved and with neither phase being dominant
in the "peck order" that might be established. Furthermore, whereas
many reéearchers have claiméd that Fox Squirrels mate for life
(Burton, 1962 and Allen, 1942), it seems that the mating chase as
described by Baumgartner (1940) was participatééjin by more than one
méle’squirrel and a single female. In both instances cited, the
dominant male mated with or was obviouSly in position to mate with
the female when she was receptive. The actions of the female in both
cases resembled in many ways those of a female demestic cat during
mating. Both observations tended to refute the belief that Fox
Squirrels mate for life.

-During observations of the Western Fox Sguirrel populatlon in
Councml Bluifs, a red and black mixed individual was seen at
2323 South 8th Street. This individual had a distincitly black body

~including the base of its tail, with the rest of the tail being red.
Thereée was only Cne;cther individual out of almosi 300 squirrels that
I observed that might possibly'have been bicolored. This one was

never observed distinctly enough to determine the color distribution.



Since the breeding experiment had failed, but mating between
the phéses'had‘been observed in the wild, it seemed logical that a
- two-colored squirrel could be the result of such a mating, provided
Jthé”genotypéAfor'melanism is'nbt‘a sim?le;ﬁeﬂdelién trait.

‘In an attempt io gather additional information on partial
mélanism, I published a request in a local neWSpapef requesting
intormation from Umsha and Council Bluffs resxaents who had observed
bicolored .squirrels in their nelghborhood . The response included
five separate locatlons and descr;ptlons of black squirrels with red
“tails. There.qu also one call describing a squirrel that was black_
dorsally with the ventral side red. Later 'a letter was reéceived,
along with a color slide; from a conservation officer in Fort'Dodge,
Towe, who had never observed a completely black sguirrel in his areaz,
but had periodically seen those that are black ventrally with the
back ‘and tail red.

Baumgartner (1943b) describes two variations from full meianism
he found in Chio. HiS‘pelage'study revesled morphological types
which were completely black, black ventrally with the dorsal side
and tail red énd black dorsally including the tail with the ventral
side red. The slide reéeived from the cqnéervation officer and one
response to the published reguest matched'Banmgartner's color varia-
tions, Notice that all of Baumgartner's variations have the back
and the tail the same color.

My observation of the melanistic phase apparently adds a fourth
color combination, that of black with a red tail. This combination,
ias-previously described, has a totally black body and'tail base with
‘the rest of the tail red.

Genatlc Control

A 1oglcal explanatlon for the above is that the malanln is
controlled by at least three different sets of alleles, probably
many mofe (Quevédo, l971),ﬁcambined in a supergene complex. The:
basis for this statement is that since common interbreeding between

the phases appears to take place in the wild, and since it cannot be
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a single gene that controls at least fi ve different color combinations,
and since the majority of the offspring must be either black or red

or the mixed individuals would be more common, it logically follows

" that melanism in the WEStefn’Fox‘Sqnirrel:is controlled byba supergene -
that has two weak points. The genes would have to be so arranged so
that all those responsible for ventral coloration would have 10 be
elose Logether, those responsible for dorsal and tail coloration

. would have to be close together, with a weak point between those

genes. cantrelllnq dorsal and tanl coloration and another weak p01nt
'betwaen the genes controlllqg ventral coloratzon and those governlng
AIdorsal coloration, Mbre support for thls theory is present in the
ﬁ“work by Quevedo (1971) in wnlch Mus. musrnlus, also a member ‘of the o

 order Rodeﬁtla, has been shown to have as many as 70 genes at 4O
different loci controlling the various aspects of melanism. The
actual number of genes controlling melanism in the Western Fox Squirrel
could énly be estimated after extensive interbreeding of the two
phases. |

Ndrmally it-appears that the "supergene" is inherited as a
simple dominant, actiﬁg_as one gene that causes camplate melanism.
Support for this comes in reports from Cmaha and Council Bluffs
residents that have observed mixed mating on their property and that
the results of thesé matings were offspring colored either completely
black or completely red. It cannot be stated positively, but from
the limited reﬁorts it appeared that the black offspring may outnumber
the red offspring from a mixed mating.

There does seem to be a slight variation in the degree of
expression of this supposed."supergene“. Many black squirrels have
a reddish tinge but some of this was explained by Moore (1956) who
stated that he considered reddish-black hair to be old hair which
was replaced'with dark black hair during the yearly moult in the
spring,i‘This yearly moult can make a squirrel appear slightly
bicolored since it normaixy proceeds from the nose to the tip of the
tail with a strongly defined line between the new and the old hair

»(Baumgartner, 1943b).



Results of the Population Study
Beginning in January, 1973 all squirrels seen while I was in

Council Bluffs were recorded as to color, location and type of tree

" or other object that they were seen upon. The information in
Appendix ITI, Figure k4 and Appendix IV, Figure 8 was gathered by

the method of driving through residential areas at approximately ten
miles paf hour. 'this sampling was done randomly so that residential
-and business areas were. ‘sampled in both the floodplaln and bluffs area‘
of the clty. 4 :

o An 1nterest1ng reault of thls is ‘shown 1n AgpendAX III, Flaure
‘élt Though statlsumcally in31gn1flcant it appears that on cold dayo
i(balov hh F ) more b}acg phaae thdn red phase squ.rrels were seen. )

There are a number of possible reasons for this., One is that the
black_phase may be easier to spot than the red phase when snow is.
present. Since these observations were made in Janﬁary, February
and March during which snow was present most of the time, this could
have been a factor.

_Aﬁother‘expianation is that the black hair absorbs much more
varmth from the sun, ﬁaking activity possible during colder tempers-
atures than those at which the red phase would be active., Studies

of this type involving desert insects were mentioned earlier

(Hamllton, 1973). To obtain statistically significant evidence
careful studies of the same areas on different days when temperatures

were above or below 4L° F, would have to be conducted. The reason
for selecting LL® F. is that this is the median of the optimum
temperature range of LO® to LB® F. suggested by Hicks (1949).

| The population éstimation method implemented was that used by

‘Hicks (1942) which has previously been described. During the survey
109 squirfels were sighted in 14O blocks of survey area, an average
of .78 squirrel per square block., Using the aerial photograph |

-described in the methods section, the city blocks that I considered
good squirrel habitat were counted. This totaled_25162 habitable
hldcks,A qxtrapolatlnb,>the-western Fox Squirrel population in

Council Bluffs approximates 1,685 individuals.
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As was mentioned earlier all squirrels observed in Council
Bluffs were recorded. This included many more squirrels than those
counted in the population study. - All the sqnlrrelo counted, 1nclud1ng

" those in the populatlon suudy, totaled oL8. Of ‘this, 112 (hS 2%)

were black and 136 (5h 8%) were red. For the total population it
“would be 762 (45.2% of 1,685) black phase and 923 (54.8% of 1,685)
red phase squirrels.

A completely different impression for the sqnlrrel population
can be‘derive@ if the habitable blocks are dgivided into floodplaln
blocks and upland blocks. Of the 2,162 blocks in the city; 1,126
are floodplaln blecks and 1, 036 are in the bluffs area of the city
and wnuld be conuvaernd upland blocka.‘ The flocdpla;n blocks ourveyed'
by the spot count method av&raged 1.01 squirrels per block Exfra»
polating for the 1,126 floodplain blocks, there would be l,l37
quulrrels ent the floodplain.

The upland area only averaged .20 °qu1rrelc per block, The
uplands, according to the sbove method, would then have a populaiion
of 207 Squirrelsn' Using this method, Council Bluffs would then have
a Western Fox Squirrel population of 1,3LL individuwals. Applying
‘the phase parcenuares previocusly stated it would mean that there are
607 (45.2% of 1,3Ll) black phase and 737 (5L.8% of 1,3LL) red phase
squirrels within the city limits of Council Bluffs, Iowa.

The above figures appear very low. One probable cause for this '
is that the survey was conducted in March, before any newborn sguirrels
had left the nest. This theory is supported by the fact that no
immature squifrels were recorded during the spot count survey. The
-actual pepulation that was'counted, the adult population, was at its
yearly low. There could easily be a high during the summer months,
counting:immature‘squirrels, that cculd exceed 2,500 individuals
greater than the pcpulation estimate. This statement is based on an
estimate that approximately half the adult population consists of
females capable of bearing at least one and possibly two litters of
young that average fburvyoung per litter (Baumgartner, 1938 and
Jackson, 1961j. |
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While the population study was being conducted, the species
of tree that each squirrel occupied at the time of sighting was
. recorded. and later these areas were surveyed to determine the species
:'compooltlon and relatlve dsn51ty of the predeminate trees in each of
the areas. This data is contained in Appendix IV, Figures 7, 8, 1h,
15 and‘lé. A& combination of the varicus data contained in these
“Figures is presented on the graphs in Appendix IV, Figures 9 through
‘13 - Bach of the’firot seven -graphs records the’vegetational charac= .
.terlstlco for each study site comblned w1th the number of qqulrrﬂls .
" of each color phase that were observed upon each.tree type.' Th@ l'
elghth graph combines this data. ' AR

Tne graphg 1 tbrcugh L.and 7 represent floodplaln areas, wh;lej“"
S"and 6 represent surveys in the bluffs area of the city. In mest
_areas of the city the elm is still the dominant tree despite the
~effect of dutch elm disease. There were several species of élmv
but these were not separated. The number of squirrels seen in the
- elm tress was also the‘highest number seen in any of the tree types,
21 red and nine black Within the survey region.

Maples were the next most common tree. The maples also had
the next highest number of squirrels recorded, 13 red phase and 13
black phase. Within the survey area of 1L0 square blocks the elms
and maples cutnumbered all cother trees tall enough to be considered
squirrel habitat. The squirrels seen in the elms and maples also
outnumbered all the squirrels in all the other tree types in the
survéy area,'ihcluding those not seen upon trees and recorded as
“seen on "other® (Appendix IV, Figure 7). |

Ash trees were third high in nurbers but ranked fourth high
iﬁ»squirrel occupants. Cottonwoods, by far the tallest trees in the
survey aréé, ranked fourth in sbundance but third in squirrel
inhabitants. Some tree species such as sycamores seldom contained
squirrels. | |

Of the seven sample areas, three had obviocusly fewer trees than
the other fourxareas;' These areas are the two areas in the bluffs

district of Council Bluffs and an area in south central Council Bluffs.
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This last area is relatively isolated from the rest of the cify having
large railfoad vards on the north and east side, a newly constructed
",In%erstate highway on the south and open farmland on the west.
g 'In the bluffs area there were very few squirrels observed

.20 per block as compared to 1.0l per block for the floodplain.

This may reflect the scarcity of good habitat in the bluffs. Though.
there were many trees on the sides of the steep bluffs, many of these
being non-residential areas, the majority of the trees were young

and not yet large encugh to be good habitat. Another reason was the
.reduced numbers of favored trees such. as elms and maples. blnCe
squlrrels make ex tensive usé‘of buds as ‘food,” Baumoartner (1939)
““,rateé elm ;nd maple bud; and seeds more Jmnortamt than walnuts and
acurﬂs, the lack of these trees could reduce the °cn1rrel populauncm
the area can support.

The other area with few trees is between 8th and 1lth Streéts
and 23rd and 27th Avenues. This area contained a mixture of old
residential with a few large old trees and new residential with meny
young tiees but few large enough to be considered geod squirrel
habitat. There was also a school and a park in the sample area,
each covering one ciﬁy block and each block then having very few
trees, This area did have a better than average squirrel count
however, containing .85 squirrels per block as compared to .78
squirrels per block for the whole survey. Of course this is less
than the average for only floodplain blocks (1.01 to .85).

The reason why this area with fewer than average trees was able
to support the squirrel population that it did could be explained
by tha'facﬁ that the majority of the trees in the area were old trees
providing excellent squirrel habitat. This area was also one of only

two areas where maples are more numerous than elms.

Human Effects Upon an Urban Socuirrel AﬂtlﬁLtY

There was one other problem in observwng these sqguirrels that has
nbt as yet been mentioned. Human activity had a definite effect on

the urban squirrel. UWhere most researchers studying rural squirrels
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claimed that activity was greatest from 7 to 8 A.M. and least from

2 to 5 P.M. (Hicks, 1949), it appeared that rush hour traffic and
~children going to and from school altered the qqulrrel act1v1ty during |
‘theae p?mcdsﬁ with greatest squirrel activity occurring between 9 A.M.
and 3 P.M, There also was observed a period of reduced activity
centered about noon, probably caused by incfeased human activity at
lonch time.

Distribution of the Melanistic Phase in Eastern Nebraska and
Western. iowa :

. The last’ portlon of thls study was concerneu vlti the dlstrlu

- bution. of the black,nnase in eas% tern Nebraska and western‘Iowg.'

One of the original ‘hypothesis COﬁGcfﬁlnf the melanistic .phase was
that it was probably present only in urban areas. This theory was
baséd-on a belief that during the winter months the black phase would
be much easier for a predator to see and much easier for a hunter to
find, The urban sdﬁirﬁel would be protecied from both types of
predation.

The first hint that this hypothesis was not correct was contained
in Audubon’s Misscuri River Journals {(1843). .The fact that Audubon
saw the black phase here at that time meant that the black phase was
'able‘tb survive its natural predators without any help from a city's
protection. - |

To plot the black phase distribution and to find out if the
blaék phase could survive the increased pressures in rural areas,
questionmnaires were sent to 18 conservation officers in Jowa and
21 conservation officers in Nebraska, Bawngartner (19432) obtained
similar help from rural postmen. Exarples of the questionnaire and
letter sent with it to explain it are shown in Appendix V, Figures
17 and 18.

- Of the 18 questionnaires sent to Towa officers 17 were returned.
The results show that the black phase is present in rural areas.
The map in Appendlx V, Figure 19 has areas shaded in which conserva-

tion officers reported seeing the blauk phase. Vhere counties were
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“mentioned as containing black phase squirrels, the entire county was
shaded, but where specific areas were stated only those areas were
shaded. As can be seen from the map, not all melanistic 1nd1viduals
 :are dlstrlbuted along the Fissoar; River dralnage system., Those in
Webster, Worth and Cerro Guardo counties are all along the Mississippi
River drainage system. This casts doubt upon any theory that the
black phase migrated along the Missouri and spread inlv Juwa along
the Missouri's tributaries. The black phase is aise present in
Evanston; Indiana and Rock Island, Illinois, proving that the black
' phaée is well esﬁablished along‘the Mississippi“drainage system.
The Nebraska conservation officers returned 16 of the 21 that
_were sent The resultu are “shox “n in the shaded areds on the map Ln
' Appendix V Flgure 20. Nebraska doesn‘t have as hzgh a populatlon o
of the black phase nor as dense vegetation as Iowa. There are biack
squirrels present in small numbers in Omaha, Bellevue and other towns
in eastern Douglas, Sarpy, Cass, Otce, Nemaha and Richardson cocunties,
They are also present in small numbers in the rurzl areas of these
coﬁnties} All of the‘above counties are along the Missouri River.
There is a good chance that imported vlack phase individuals
have altered the population distribution picture in the two states.
The conservation officer in Council Bluffs knew of many instances
where black squirrels were trapped and relocated, The conservaticn
officer at Onawa, Jowa stated that black squirrels had been imported
from Council Blﬁffs, but so far the stocking had proven unsuccessful.
The above probably explains the populations in three central
Nebraska towns, Fremont, Fairbury‘andﬁas’c.ingso Though little is
known sbout Fairbury and Hastings, the Fremont population is supposed
to have descended from black phase squirrels imported from Council
Bluffs. | |
Whéreas most‘of the populations do occur in urban areas, there
are. maﬂy of the black phase in rural areas, particularly in Towa and
extreme scutheastern Nebraska. The environment, including predators
and hunters, does nct seem to have selected against the black phase

strongly enocugh to confine it just to urban areas.
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 SUMMARY

The study was proposed to have three parts, a breeding attempt,
a population study of Council Bluffs and a study of the distribution
of the melanistic ohase in eastern Nebraska and western Iowa.

Squlrrels were 11ve»trapp°d in Council BJu zs and then trans«

. ported to the University's Allulne.?a‘u. The trap.that worked best
was‘tﬁe-Havahart No. l. - Because of difficulties that -arose such as
the distance to the farm, difficulty in confining thé squirrels and
the :losges to what was probably a drop in blood sugar in the caged
‘animals, the breeding experiment was dropped.

. In field observations twb specific instances of mixed matings
were observed, .In addition, one bicolored squirrel was observed.
Seeking more information concerning the number of bicolored squirrels
in the area, a request for information was published in the (maha
newspaper. Five of the responses to this were descriptlens of squirrels
with black bodies and red tails., These matched the color combination
of the one I had observed in Council Bluffs. There was also one
description from é Couneil Bluffs resident and a slide from a ganme
official in Férﬁ Dédge, Iowa that matched Baumgartner's pelage study
(l9h3b).‘ The black squirrel with a red tail that I observed does add
another variation to the Western Fox Squirrel's coloration as described
by Banmgartner (1943Yb).

It can be hvvothes;se& fram the 1niormat10n gathered that the
two phases 1gterbreed in the wild and that the genes controlling the
color of the individual are at least composed of three different sets.
of allelesé probably many more, ccmbined in a supergene complex.

The eStimate‘of the population for Council Bluffs was‘completed‘
using the spot count method described by Hicks (1%43). Using this -
method, 140 blocks, in various areas of the city, were inventoried.

A total of 109 squirreis were seen during the inventory, or an average

of .78 sguirrels per block.
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The total number of habitable blocks of the city were counted
using an aerial photograph. The-tgtal number of blocks within the
~ city that were habitéble totaled 2,162, There would then be approxi-
"matély 1,685 Western Fox Squirrels in Council Bluffs (.78 x 2,162).
During 21l the observations in Council Bluffs a total of 248
Western Fox Squirrels were observed. Of this total, 45.2% were black
phase. There would then be approximately 762 black phase and 923 red
phase Western Fox Squirrels in Council Bluffs,
- The tfegs in the survey areas were counted and recorded. There
. was a relatlonshlp between the number of trees in an area and the
populatloﬂ of squmrrels the arga coula support. Elms and maples were
dominant; these two combined outnumbered all others combined.
Questionnaires were sent to 18 pame officials in Iowa and 21
officials in Nebraska in an effort to plot the black phase distri=-
bution. It was found that the black phase is present along both sides
of the»Misscnri River from the southern border of either state
ccnnlnulnv north unnll just north of the Omaha-Council Bluffs area.
The blapk phase is present in a number of counties in Iowa east of
the Missouri River. Some of these.counties acmaally are on the
Mississippi River dra;nage system. There are also a few isolated
cities in both states that contain a small population of black phase
squirrels. The accuracy of this'information.has'been affected by
the importing of black phase squirrels by residents of these cities.
The results of the gquestionnaires alsc show that the black phase is
more cormon than previously expected and is present in both urban and

rural areas,
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APPENDIX T

) RANGE OF THE WESTERN FOX SQUIRREL
This was taken from Hall and Kelson (195%). The range of the
Western Fox Squirrel is area 7 within the shaded portion of the map.

Figure 1.-- Range of the Fox Squirrel

i\

1. S.'n. avicennia . ludovicianus 9. S, n. subsuraius
2. S. n. bachnani niger iC. S. n. vulpinus
3. S. n. cinereus rufiventer

L. 8. n. limitis shermani



© . APPENDIX IT

'METHODS USED DURING THE SPOT COUNT
SURVEY

During the actual counting of the squirrels the areas selected
were travers;ed in the method shown by the arrows in figure 2. The
actual size of the city ‘blocks as they appeared in the aaz'f'ia,l‘

photographs used are representéd byv the grid in figure 3.



‘Figure 2s~-Method of Conduction for &he\SpdﬁACGunt Populgtion Survey
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. Figure 3.--Example of the Grid Used .to Count Habitable Blocks Using
an Aerial Photograph of Council Bluffs
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" APPENDIX ITI
RESULTS OF OBSERVATLONS OF THE WESTERN FOX SQUIRREL

: Figﬁre'h represents all the squirrels observed other than those
counted on the days when the.population.study was being conducted,
The tobtals in‘figure Iy were combined with those in figure 5 (Results
of the Population Survey) to obtain a color phase ratio for the entire
population. Figure 6 shows what appears to be a relationship between

squirrel activity and the temperature.

Figure li,-=Results of Observations Other Than the Population Survey

Aresa Phase - No, Observed
Lake Manawa Black b
‘Red 0
South Central Black 17
‘ Red 1k
Northwest Black 2
Red L
Bluffs North Black -2
Red 1
Bluffs North Black 8
and South Red 16
' Northeast  Black 6
"~ Red L
Southwest ' Black 15
: Red 10
Northwest ‘Black 7
‘ ' Red S
Total - Black 61

Red sh



Figufe 5.--Results of the Population Survey (Spot Count)

Area . Phase - Neo. No. of Blocks
f;Floodplaln,_southwest (2nd to 5th  Black 10 20

Ave. and 31lst to 35th St.) ‘Red - 7 N

Floodplain, northwest (Ave. A to Black & 20

D and 31$t to 35‘@1 St.) Red 20

Floodplain, northeast (Ave. D to Black g 20

G and Z21lst to 25th St.) Red 19

Floodplain,‘souuheast (3rd Ave. Black ly 20

to 6th Ave. and 16th to 20th St.)  Bed 7

Bluffs, south (Franklin, Platner, Black ¢ 20

Bloomer and Carson) Red 1

‘Bluffs, north {Benton, Harrluon, Black k 20

Harmony and N, lst St.) Red 3

Floodplain, south {(8th to 1lth Black 10 20

St. and 23rd to 27th Ave,) Red 7

Total ' Black L5 14O

Red 64



Figure 6.-=Comparison of Temperature to Squirrel Acti#ity

Date Temperature Black Red
Feb. 15, 1973, o 17° R 15
Jan. 28, 1973 22°F, & a2
Feb, 17, 1973 29° F. é 3
Feb. 8, 1973 22° 7. 7 g
Feb. 18, 1973 37° F. 12 15
Feb. 25, 1973 33° F, 2 1
Total 50 L
Date _ Temperature Black Red
~ Jan. 25, 1973 u6° F. 3 5
" Feb. 22, 1973 48° F. 8 16
Mar. 30, 1973 49° F. 18 18
Mar. 26, 1973 58° 7, 18 27
Mar. 6, 1973 56° F. 2 L
Mar. 27, 1973 62° F. 13 19
Total 62 89
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" APPENDIX IV
COMPARTISON OF THE VEGETATIONAL ANALYSIS AND SQUIRREL SIGHTINGS

The figures'contained in this Appendix represent the squirfeis
observed according to the type of tree each was seen upon and the area
in which the dbser&ation was made. There are also listings of the
tree numbers by type per area of observation. The graphs then combine
the above so that a comparison of the number of squirrels of each
phase and the type of tree they were observed upon can be compared to

the number of trees in the area.
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Figure 7.--Squirrels Versus Tree Types in the Study Area

_ Column
. Date - Area 1 2 34 5 6 7 8 9 10
3-30-73 23-27Ave, R O O 2 0 0 1 0 0 0 kL
8-11 St. B o 1 2 O O 2 O 0 O &
3-30-73  Biuffs R 0 O 0O 1 0 0 0O 0O 0 0
_ - South R O 0 0 N ¢ 0 0 Q QO O_ 0
3-29-73  3-6 Ave. R 4L 1 1 0 0 0 0 0 o0 1
16-208t. B 2 1 0 O 0O 1 0 0 O O
3-29-73 Bluffs R 0 1 O 0 O 0 1 0 0 1
" North B 1 0 0 0 0O 3.0 0 0 0
3.27-73 D-GAve. 'R O 3 7 O 0 6 0 0 1 2
. 21-2%st. B O 1L 1 O O 3 0O O 0O 4
32673 2«5 Ave., R .0 1L L O O 1 O O 1 ©
- 31-35 6t. B O 3 5 0 1 0 0 O O 1
3.26-73  A-D Ave. R O 3 7 0 1 5 O O 0 L
' 31-3 St. B 0 1 1 O 1 h 0 0 0 1
Total R 4 9 21 1 1 13 1 0 2 12
B 3 7 9 2 13 0 0 © 1

R: Red phase
B: Black phase

kve.: - Avenue
St.: Street

Bluffs South: Franklin, Platner, Blocmer and Carson Streets.

Bluffs North: Harrison, Harmony, Benton and North lst Streets.

Column 1l: Ash _ 6: Maple
B 2: Cottonwood T: Oak
3: Elm 8: Sycamore
L: Hackberry 9: Willow
5:  Ironwood 10: Other: anything other than a

“tree
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| Figﬁre 8.~-Squirrels Versus Tree Types Outside the Study Area

Date Area 1 2 3 k 5 6 7 8 9 10
- 3.27-73 ILake - R 0 O O 0O O O O O 0 O
' -~ Manawa B 0O 0 01 0 3 0O 0 0 O
3-18<72 Far R 0 0 © O O O O 0 0 o0
South B 0 0 0 0O 0 2 0 O 0 2

3=06-73  North R o 0O 1 0 O 3 0 0 0 o
_ ~ West B O O O O O 2 0 0o 0 o
2=25-73  Bluffs R O O O 1 0 0O © © 0 ©o©
North B 0 0O 0 1L 0 0 1 O O O

22273 Bluffs R o0 5 5 0 1 0 3 0 0 2
. No. &S. B 0 2 1 O 1 2 0 0 0 2
2-18-73 Far B 3 1 4 o0 o0 O0 1 0 2 3
‘ “South B 0 1 2 0 0 1 3 0 1 5
2-17=73 North R 2 0 0 O O 1 0o o0 0 1
' East B 1 0O 1 0 € 2 o0 1 o0 1
2«15-73  South’ R 0 4 2 o0 0o 2 0 0O 0 2
" West B O 1 L O o 6 2 o0 0 2
2-08-73 North R O 1 2 0 O O O © 0 2
. West B 0 1 1 0 O 5 ©O © 0 ¢

Total R S 11 1, 1 1 6 L4 0 2 10
B 1 5 9 2 123 6 1 1 12

R: Red phase
B: Black phase

Everything not labeled bluffs was on the floodplain area of the city.

Column 1: Ash 6: Maple
2: Cottonwood 7: Osak
3: Elm ) 8: Sycamore
lys  Hackberry 9: Willow
5: Ironwood 10: Other: anything other than

a tree.



Figure 9.~=Comparison of the Vegetational Analysis and Squirrel

Sightings
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Figﬁre 10, «=Comparison of the Vegetational Analysis and Squirrel
Sightings '
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Figure 11.~-Comparison of the Vegetational Analysis and Squirrel

Sightings
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Figure 12.~-Comparison of the Vegetational Analysis and Squirrel

Sightings
Graph 7 Area: Ave, 23 to 27 and Bth to 1lth St.
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Flgure 13

Graph 8 A Combination of the Data on Graphs 1 through 7
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Figure 1ll.«-Results of the Tree Survey

Table 1

2nd to Sth Ave.
31st to 35th St.

Ta’éi__e 2

Ave. A to D
31st to 35th St.

Table 3

Ave., D to G
-~ 21st to 25th St.

Tree . No.
Ashememmcoommmmmnmwn 34
Cottonwoodemeww—wcww 27
ElMeeremcncnaennm—w 62
Hackberry-maeeaa —oe 2
Tree of Heaveneow=-
Walnpte~cecrvanccew 0
QaKwmw e m e e - 0
Maplecw-woccnaca- =73
Sycanorgee-——wamean L
WilloWemmmmmmmemmma |y
linden-=wsceon= - 0
Catalpawmcw—wccvaes 0
Ironuwo0lac—mecances 9
Total 215
AShemcccmm e e ==15
Cottonwoode—mmme— ewlly
Elffmmm o cmmmm e cmmn58
Hackberryem-wnemw= - 1
Tree of Heaven-—w-- 20
Walnutewrecoceoecw- L
Maplewemmmmocmooooen 55
Qakeomamacomeme—— - 2
Sycamore«a-mmsrcaaca L5
WilloWenrecmcccmmns 3
Iindene~-weeccecawu 1
Catalpare=me—menw o= 5
Ironwoodem=—meewemo= 5
Total 228
Ashecocccenns —————— 23
Cottonwoodemmnnmcaw 9
ElMeccenccn e cce- 77
Hackberry--~ece-ecaeas 0
Tree of Heaven-e=-- 0
Walnutwwenoo—ca- ——— ]
Maple=ecmcccemax =87
101 S T T -~ 1
Sycamore=<=toce~= ~m 7
WilloW=we e e 6
Linden~weenecacecas

Catalpa--"@--'-—'-—nm 0
Ironwoode=mwnc= —uo-gg
Total 211



Figure 15.--Results of the Tree Survey

Table L

3rd to 6th Ave.
16th to 20th St.

Table &

Franklin, Platner
Bloomer, Carson St.

Table 6

Harrison,
Harmony,
Benton and
" No. 1lst St.

Tree No.
AShewacccmconnwmaaw? 7
Cottonwood----~====20
Elneceaccn e cncwes 79
Hackberry-e-cwecces 2
Tree of Heavenwe==«= 2
Halnufee-wcaanc—nwa a
Mapleg=eewmwocenoa ==
SYCANIOL'E ww = m e saw e we
WilloWememmowema e 1
Lindens-ceacwece—wa= Q
Catalpaesmeammwnw we
Ironwoodeemcenccans 9
Oakewrem—wan —————— - 8
‘Tetal. ' 220
. we Ly
Cottonwoodeawmwmw e §
ElMeccenmcc e e ccw www2l
Hackberry-cwweeocwme 9
Tree of Heaven=ewew C
Walnuteecce=ccoa mmow
Mapleec—eccasswa woma §
Cakeonm e mmmnncceas §
Sycanorea-wacconmns 3
WilloWeererwemmecne O
Linden=s—emen-mecn |
Catalparercmmcecas we 0O
Ironwood~--~;—-«-a~£é
Total 70
Ashemcacocccccecaa -10
Cottonwoodeemcanmas 1
Elfe-ecvnnmcccacan -21
Hackberryes---eeaaw 6
Tree of Heavene=—=~= L
Walnuteerermcncmmns §
Q2dkemavacwmmenmono= 3
Sycanore==eee=ceeas 2
WilloWe-emmaceaaa -= 0
Lindeneeecccccmcnea i
Catalpa-weceneea= wwa 0
Jronwoodewencmeca=e 1
Maplececcrcmmmmmnaa 16



Figure 16.--Results of the Tree Survey

Table 7

23rd to 27th Ave.
8th to 1lth St.

Table 8

Totals of the
seven sbove areas

Tree No,
1) 3
CoOttONWOoH~rmmammens= 9
E],Iﬂ_wm-uum mmmmmmmmmmmm ll

Hackberryemmmmanmees 1
Tree of Heavenee=e- O

Walnuteememnnccmmma 2
Maple=—awanss e ase e 22
02K o 0w o0 e cm e e w0 00 o 0 2
SyCcamorgeeennwmmnme .
W1loWemammamwmamas 2
lindenemecoccesmaas 0
Catalpa=ees~cmmmon= 1
IronwWoodeswom=vnonnas 0
- Total ol
Ashemceccanancnenas 116
Cottonwood=wemme - 85
Elfie oo e -——— 329
Hackberry=eensnoaws 21
Tree of Heavene—e- 26
Walnutewosocomoooa 15
Maplemmeowonmonnn-s 312
OKkenonmonannmenns 21
Sycanore~wesunsonms 63
H1lloWmmemmanoe Y
Linden-=wosse-nmes G
Catalpaeemccocacm 6
Ironwoode=—swewaa= 55

Total . 1,07h
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APPENDTX V

DISTRIBUTION OF THE MELANISTIC PHASE IN EASTERN NEBRASKA AND
WESTERN TOWA ‘

This appendix contains examples of the questionnaires and
letter sent to the game wardens in both states. The results of
those,quesfionnairés are plotted on figures 19 and 20. The last
figore shows the results of the questionnaires as to number feturned,

number of sightings and the number with no sightings.
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Figure 17.-=5ample of Letter Accompanying the Questionnaire

Date

Sir:

I am engaged in graduaté work at the University of Nebraska at
Omaha. The specific area of interest concerns the black (melanistic)
phase bf the Western Fox Squirrel. The common red (rufous) phase is
present in lightly wooded areas throughout the midwest. The black
phase is common in some of the larger metropolitan areas such as the
Cnaha-Council Bluffs area. |

What I am trying {o obtain is an accurate distribution of the
black phase in western Iowa and eastern Nebraska. It would be of
‘great=help if T could get you to fill out the enclosed questiormaire
concerning any sightings that you might make during your normal work.
There is alsc a self-addressed stamped envelope enclosed, Filling
out the questionnaire would greatly aid the study.

Thank you for your time and assistance.

Sincerely,

Edward Imeninghoener



Figure l8.vaample‘8f the Questionnaire Sent to Game Officials
Questionnaife

Mumber of sightings of the black phase of the Western Fox Squlrrel
Please check one.

. None.
Occasmonalxy (not more than once a day)
Regularly {(more than once a day)

vPlease-estiﬁété:thé:amount of time you spend in urban %
and rural ¢ areas during a normal work day.

If sighted occasionally or more please check the area in which most
are seen.

Urban «eoe-- Name of town .
__hRural «=<=- Name of county .
“If area has the black phase both in town and in rural arees
please check both urban and rural and list the name of the town
and county.

Ir sighted.oécasionally or more please estimate the perceﬂtage the
black phase makes up of the entire Fox Squirrel pcpulation.

Rural Sightings Urban Sightings
__0-25% 0253
__25-50% ___25-50%
T 50-75% T 50-75%
Over 75% —__Over 75%

Please feel free to make any additional comments.

Thank you for your time and cooperation.



-Figure 19, =«Distribution of the Melanistic Phase in Iowa
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Figure 20.--Distribution of the Melanistic Phase in Nebraska
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Figﬁre‘Zl.meesults of the Questionnzire to Game Officials

Towa

Aﬁerage time spent in urban areas 24% Rural Areas 76%
for all officials surveyed.

Occasionally Regularly
Number reporting urban sighiings 2. 2
Number reporting rural sightings 7 2
Number reporting ﬁé.sightings 7
Number of questionnaires mot 1
returned.
Nebraska'

Average time spent in urban areas 13.6% Rural Areas 86.4%
for all officers surveyed

Occasionally Regularly
Number reporting urban sightings 7 . 0
Number reporting rural sightings 3 0
Number reporting no sightings 8

Mumber of questionnaires not 5
returned S
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