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A STUDY

OF FLUCTUATIOWS I COYOTE NUMBLS AID FONSIELL CalUswS

TWIRODUCTICL

This paper reports the trindings of a study of coyole num=-
bers, with particular refurence to fluctuations, their periodi-
city, if any, and their posscible causes.

The writer has for some time been desirous of obtuiniag
information as to whether or not there has been & poriodic
fluctuation in coyote numbers, and if so, whether {nctors pro-
ducing such fluctuations can be discoverod.

Do coyote numbers fluctuate in a givem region from jenr
to year? If there are such [luctuations, are they pe louic?

If so, whal is the period? Do the {luctuations i different
counties coincide?

What are the possible factors producing such flucturtions?
Do precipitation and temperature causc {'luctustions in coyote
nunbers? Do fur prices ccuse fluctuations in coyctle numbers?
Do food conditions ceuse fluctuations in coyote numbors? Do

)

general economic conditions cause flucbuations in coyote numberc?

Llethods

In order to answer these questions studies of bounty payments




were made in four centrally loocated counties of Kanses. The
counties selected for this study were Ellis, Russell, Edwaerds, and
Harvey. The location of these counties is shown in figure I on
page 5. A record of these bounty payments was secured by checking
through the records in the office of the county clsrk of thesse
counties for all years in which records were on file.

All state bounty payments aveilable were secured from the
state auditor's office at Topeka, Kansas.

All available numbers of coyote pelts purchased each yeer
were obtained from one of the leading fur companies of the state.

Reports of fur sales by dealers in the state to the Kansas
Fish and Game Commission were obtained for all years in which
these were available.

Weather records of the state were obtained for use as a key
to climatic conditions for periods covered in the study.

A graph of general economic conditions of the United Stetes
was used as a guide to determine economic fluctuations.

The highest price paid for coyote pelts, per year, was se-
cured for all years in which this information was available.

Studies in which the food of the coyote was determined were
used as a guide to determine the influence of food on the fluctu=-
ation of coyote numbers.

This information was compared in tables and graphs to ascertain

if there were fluctuations in numbers, and to determine if there

was any periodicity in the fluctuations, and if so, to determine




the period. A comparison of causal factors with numbers was made

to determine, if possible, the presence of any correlations.
Records of orizinal research by the writer ere in his per=-

sonal files. The information herein used was secured in the ycers

1941 and 19542,

Relatsed Studies

Papers dealing with the number of coyotes in this area are
few, studies of factors which may have affected the numbers and
caused fluctuations are still fewer,

The reports of the Chief of the Burseau of Biological Survey
(1953)14* gives the results of stucies of the natural drift of
the coyote, based on animals which were tagred, reloaced, and
later captured.

Lantz (1905)10 1ists the number of corote bty payments
by counties in the state ol Kansas.

Wooster (1931)15 lists the numbser of coyotes in western
Kansas based on bounty records.

Jooster (1958)16 1ists the number of coyotes per square
mile in =1lis County, Kansass, based on bounty records.

Carter (1939)% gives a checklist of certain mammals includ-
ing the coyote, in western Kansas, based on the accounts of old

settlers and on bounty recordse

% The raised number refers to the correspondiny number of
the reference in the bibliographye




Kansas Fish and Geme Commission Fur Sales Reports (1927-28,
1937-38, 1939=40, 1940-41)6’7’8’9' list coyote pelt sales by
licensed buyers in Kensase.

Sperry (1932)12 1lists the food of coyotes in the autumn
seasons

Sperry (1933)13 lists the food of coyotes in the winter
seasone

Murie (1935)*) 1ists the food of coyotess

Bond (1939)2 lists the food of coyotes.

Hewitt (1921)% 1lists the periodicity of numbers of wolves

and coyotes as shown by the records of the Hudson Bay Fur

Company .
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NULBZRS AND FLUCTUATIONS

The following records of bounty payments and coyote pelt

sales were studied to determine coyote numbers and fluctuations,

#llis County Bounty Records

The bounty records of Illis County were tabuleted from 1881
to Juns 1, 1942 inclusive. This represents ell the years in
which bounties were paid for coyotes. HNo bounties were pzaid from
1876 to 1880 inclusives. In years when payments wers mede the
rate was $1.00 per scalp, with the following exceptions: 1331
to 1890 inclusive, during which time the rate was 1,00 for
wolves and 50¢ for coyotes. During the early years the bounties
were listed as wolf. In later years they were Listed as coyote
but the rate paid remained the same. This somewhsat confuses the
early record, and in order to remein as neerly conslstent as
possible 2ll wolf and coyote bounties were listed together. In
1891 the rate paid for coyotes was $1.00s In 1893 the rate
was reduced to 50¢. During the latter part of 1931 and 1932
and 1933 the rate was $2,00. No bounties were paid in 1887,
1892, 1895, 1896, 1897, 1638, and 1935.

In the years 1936, 1937, 1938, 1939 and 1940 apparently

the bounty was $1.00 for old coyotes and 50¢ for pupse




There is evidence which tends to show thet the general fuads
were not sufficient to pay for all bounties in some of the years,

The greatest number of coyots scalps 723, was received in
the year 1900. The rainfall this year vmas well above normal. Fur
prices for this yeer were not aveilable. The next prestest num-
ber of coyotes vias brought in for the yeer 1907, when bounties
wero peid on 600. The rainfeall for the year wes slightly belotr
normale. Fur prices were not available for this year.

The economic conditions in 1000 were above averags. The
econonic conditions for 1907 rere also above the averare.

The tempsruture for 1500 was above average, and for 1907
was very slightly ebove the averuge.

The bounty payments by ten year periods for the county show=-
8d a slight increase in the period 1892 to 1901 over the period
1832 to 1891, The number of payments made durir ths period
1902 to 1911 was much grester than for the previous period. Tne
period 1912 to 1921 dropped somewhat in comperison with the
previous pericd. The period 1922 to 1981 incressed o ain and
the last ten year period, 1932 to 1941, droprcc decideal;” but
still was ebove the firss to periods.

The precipitation by ten yeer periods correlated with the
ten year periods of bounty payments witih the excepticn of the
first period, precipitation droppecd louer than the sarlisst

period recorded, but bounty records remained above the first

periode
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Number Of Coyote Bounties Paid In Ellis County

1831-- 33-7%*
1882-- 47-2
1883==190
1884~=157=2
1885=~=175-17
1886=~ 22
1887==e 0
1868=-187
1369--385
1890-~196
1891--219
1892--...
1893--166
1894-- 3=?
1895==4.4.
1696==44.
1897==0 44
1898==4..
15899--481
1900--723

1901--332

1902~- 79
190Z~=2861
1904--268
1905==337
1506==368
1907==600
1508=-017
1909--41¢
1910=-=400
1911==4€5
1912--317
1912~--243
1914--213
1915=--340
1916--35G
191 7=-=456
1918=--447
1919-~423
1920--161
1921--237

1922=--446

1923-=335
1924=-300
1925--315
1926--293
1927--266
1928--27¢8
1929--245
1930=~474
1931--417
1932-~356
1933-134

1954~-158
1555m=s4s
1036--18
1957--158
1938-- 51
1939--261
1540--164
1941--341

1942-to 6/1-1C7

* This indicetes yeers in which the cccuracy of the records
is questionablee.
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Russell County Bounty Records

The bounty records of Russell County were tabulated from 1889
to 1941 inclusive. This represents all the years in which bounties
woere paid for the coyote. The amount of bounty paid wes $1.00 per
scalp except for the years 1889, 1931, and 1932 when $2.00 was
paid. No bounty wes paid in 1914 anc the previous yeer shows
evidence which indicates there may not have been sufficient funds
to pay all bounty claims. Bounty was peid on the coryote only.

The grestest number of coyote scalps, 959, was recelved in
1925, The precipitation for this year was below the average.

The next greatest number was receivad in the year 1941 when boun=~
ties were paid on 899. The precipitation for this year was much
ebove the everage.

The ecconomic conditions in the first case were eabove the
average and informetion for the lsitter case was not availebls,
but it probably would be safe to consider it approximetely normael
for thet yeare.

The bounty payments by ten year periods for the county showed
an increase for 1902 to 1911 in comparison with the previcus ten
year periode In the period 1912 to 1921 bounty payments decreased
slightlys The period of grestest numbers was the next period of
1922 to 1931. The last period, 1932 to 1941, showed a decrease
from the preceding period but was still above the other periocds.

Comparison of the ten year bounty records vith the ten year

precipitation records showed e fairly close correlation for this




county. The years of grester reinfoall were ycors of greater
bounty payments and conversely those of less rainrall were years
of fewer bounty payments. This wes not the cesc for individual
yoers but only for the ten year periodse.

The ten yeer tempersture records correlated fairly well
with the exoeption of the last period, in which the tempersature

reached its highest avsre o and the number of bountiss paid

decrecsede
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Number Of Coyote Bounties Paid In Russell County

1889====155
1890=-==247
1891 ===-=193
1892----271
1893 =m=-=268
1894---=372
1896=-~~=319
1896~---344
1897~===379
1898=--=~338
1899--~-408
1900~~=-=303
1901----270
1902~===330
1903 ~~-~244
1904----286
1905==~-315

1906~--~-328

1907----429
1908-==-=373
1909----405

1910====398

1911 w===404
1912----409
1913--~-234-%
1914----326
1915-=~~401
1916----338
1917=---548
1918==--269
1919----425
1920=~-~224
1921=~==310
1922~---351
1923 ==-=499
1924==~=628

1925==~=959
1926---=240
1927==--=301
1928~=-=284
1929--=-=327
1930===-617
1931=-=-=387
1932~-=~133
1938====...
1934~~--430
1935==-=350
1936----219
193 7====397
1938~-=~455
1939==--474
1940==--554
1941 =--~899
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Edwards County Bounty Records

The bounty records of Zdwards County were tabulated from 1882
to March 31, 1942. There were no bounties paid from 1874 to 1881
inclusive. The bounty raote wes $1.00 per scelo except for 1381,
when $3.00 vas paid, and 1933, when $2.00 was paid. There wera
three periods when bounty paymsnts were suspended, one during
the yecre 1885 and 1886, another during the yeers 1895, 1896 and
1897, and the third from 1934 to 1940 inclusive. Bounties were
pald on gophers, crows, crowir eggs, rabbits, anc coyotes. low=-
ever, the vorious bounties were listed separstelys

The grectest number of bounty payments, 823, was rscorded
in 1899. The precipitation during this yenr was slizhtly below
normal. The next grectest number of peyments, €680, was recorded
in 1900. The precipitaticn during this yeur was a .ittle above
the normel.

The temperature for 1898 was neerly normel and for 1900 it
wes below normal,

The economic conditions for the yvear 1399 were above normol
and the forepart of 1900 wrs above normal but crouned belour norrel
the latter part of the years.

Fur prices were not available for either of the two high
yeerss

The ten year averages of bounty payments for this county

showed & steady increase from the period 1882 to 1891 through

the period 1892 to 1901 and into the period 1902 to 1911, which
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was the high point. The succeeding periods ell declined, termiw
nating at about the same point as the first period.

The first period on a ten year average for precipitation was
not available but the next period 1892 to 1901, showed a corres=
ponding increase in precipitation; the next period both bounty
payments and precipitation reached the high point; the following
period 1912 to 1921 both decreased. In the next period the bounty
payments decreased and the precipitation incressed. The last
periods both showed a somewhat similer decrease.

The temperature and bounty payments by ten year periods in-
creased correspondingly for the period 1892 to 1901. The temper=
ature remained constent for the next period end the bounty
payments increased to the highest point. The remaining periods

were contrasting, in that bounty payments decreased end temperature

increased.




Number Of Coyote Bounties Paid in Edwards County

1882=ww- 1-7

1883---~ 91

1884 ====103

1885====...
1886====s..
1887w—~=~ 47
1888====351
1889=---~184
1890===~~ 67
1891----263
1892 ~-=-~134
1893----288
1894~-=-- 66
1895====...
1896====ese
1897=w=v0ee
1898-~==327
1899=~~=828
1900=~-=680
1901=~-=553

1902~~-=499

1903--~~315
1904~---227
1905====261
1906~--=403
1907=-~=506
1908====412
1909=~--400
1910~-~--297
1911-~-=322
1912~---~381
1913-~---389
1914-~--293
1915-~~~292
1916=~--255
1917====471
1918=~-=322
1919---=161
1920=--=257
1921----203
1922=~=-179
1923~-=~=149

1924~---~106
1925-=-==297
1926=~==-191
1927===-=157
1928----102
1929----125
1930=---208
1931=~~=~163
1932~=--=270
1933 -=-=539
1934==a-,..
1036=~==0sss
1936====ses
1937==w=0es
1938====s.s
1930====s.ss
1940~=~=,.,.,
1941 =-~-239

1942-up to 3/31-93

il
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Hervey County Bounty Records

The bounty records of Harvey County were tobulated from 1899
to May 25, 1942. This represonts all tne yecrs in whicn bountles
were pelid for the corote. The rete ol bount)y pajment vras 1,00
per scalp except in 1932 and 1033 when tho amount paid was $2.00.
In 1914 no bounty wes paid and several other rears showed evie
dence that there wws insulficient nwne; to pay nll bounty cluimec,.
In 1928 bounties were also paid for juckrabbits, gophers, und
covotes. In 1951 bountiss were paid on gopiers, crows and
coyotes.

The greatest number of coyote scalps was brought in for the
year 1918, with 198, The roxt high was 1923, with 178,

The precipitation for 1913 was a littls above the averago.
In 1923 the precipitation was well ebove the averwu o.

In the first instance the fur prices werc below the average
and in the latter case they were about the sume smount sbove the
Bverage.

The econonic conditions for the United Stutes woere ebove the
averare in both instances.

The ten year averapes tor precipitotion amd bounty puyments
in this county stert with the period 1502 to 1911, There was a
decrease in both from this period to the next. [For the period
1922 to 1931 both showed un incresse, with the bounty payments

reaching the high point. In the last period both decrensed and

the bounty payments dropped to the low for all periods.




I cemperature Ior ten year veri s d no ge for the
i1irst compereble pericds as egains® e slis incresse for
eyments. The next period, 1512 to 1921, bot increased, in com-
oeris 1%h toe following period. Duri the last period, there
WRS &n increase in L 6> re e aecresse in t ymantse




tumber Of Coyote Bounties Peid In llarvey County

1899=w-~ 5
1900=~=~-142
1501--~~ 73
1902--~-~ 91
1903~-~=107
1904----107
1906-=~= 83
1906===-~ 4
1907=~~~ 42
1908~--=115
1909----126
1910-=~- 92

1911l~==- 69

1912 -~~~ 51-7

1913-=-~ 1

1914-~~-...

1915«=w- 33

1516-~--100

1917~=~==117

1918-~--138

1319=---100

1920==~=-= 77

1921~-~=101

1922~~-=133

1923=~~=-173

1924---~ 86

1525~--=170

1926=~=- 93

192 7=wm= 33

1928==w~ 40

1929-~-~ 37

1930=~=~ 64

1581l-=-~ 67

1932----149

1933=---- 34

1934---- 88

1935=---~ 68

1936==-= 5

1937==== 2

1938~ -= 4

1939wme= 2

1940---= &

1941-=-= 23

1942-up to 5/25-67

21
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State Bounty Pajyments

Lantz (1905) published a fairly complete list of the bounty
peyments in Kensas by counties from July 1, 1903 to Juns 30, 12C%4.
This deting did not ccincide witih the available state records

for 1941 and 1942 but for portions of these yecrs which were in

excoss of paynents listed by Lantz,lo a couparison was ode.
Year County Bounties
1903=04=-emmmm Barton-=----=-ewv- 109
1942 -mmmmmmeame Barton--==-=e=-u- 11l-approved but unpaid.
190304 ==ww-mmm Hamilton---=--~-~ 275
1942 -mmmwmeeeee Heriilton=e=-=---= 291=-approved but unnaid,
1903«04 = mmeuea= IBrper-me=eeen——— 44
194l-=-ewurwene Jerporeeceeeeeee- 56
1942 -~mwemmmmn Harner=sem—--ee~= 46-approved but unpaid.
190304 ~=~~===~ lang=--ececee—m- 164
1942---mcmmmme Lang----~-==cwm- 163-paid first quartsre.
1903«04==m=mn—- Meodgmrmmenneeee 224
1342-comemmeme pepdgemmmmm—m——— 384-eprroved but unpaid.
1903-04-~-=~~-~ Ottawa-=e=emem——- 61
194l~wmnmmmmmmm Ottawa------=m-w- 81
1903=04==cmma== RiCB~memmmeme— e 90
194lecmeemm e Ricem-—mnmmmemee 162
1903=04nwmmmmm- Scott-mmmmmmmm—- 193
1942-mmecennmam Scottm-mmmomnme- 2l2-paid first querter.,

These county payments either for an entire year or for
porticns of a year exceeded payments for the same counties in

the earlier period with the exception of Lane county vhich was

one below.
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This indicates an increase in coyote bounty payments, at
least in the above named counties of the state, since 1903=04.

Records for other counties either were not complete or
were below the earlier number and due to the fact that the
periods did not coincide only the above seemed suitable for use.

Carter? reports a decrease in coyotes since 1894, from
abundant to common.

An interesting observation was mede on bounty records by
Lantgl0 for Ellis County. He reports 248 bounty payments from
July 1, 1903, to June 30, 1904. In the studies by the writer
for the same period only 237 payments were recorded.

Woosterl6 reports bounty payments from 1914 to 1932 inclu-
sive and there are several variations from those of the writer.
Records studied by Wooster were taken from receipt books and
those of the writer from the commissioners journalse.

WoosterlS reports the coyote has held its own for fifteen
or twenty years but previous to that they were found in greater
numbers.

In general, records of bounty payments to determine numbers
are subject to correction in such instances as: years in which
no bounty wes paid; years in which funds were insufficient to
pay bounty the entire year; illegal collection of bounty on dogs,
or on coyotes captured outside the partioular county; disagree-

ment of bounty receipt books and commissioner journals in record~

ing the number of bounties paid. Possibly there are other
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Coyote Pelt Sales

Information for coyote pelt purchases of the T. J. Browm
fur Compeny of Topeke, Kensas, was secured [or the following
fur purchasing seasons: 1934=35 to 1939-40 inclusive. This
information shows 11,145 coyote pelts were purchased the first
season on & $4.0.-5,00 basis. The fulloving seeson the number
purchased dropped to 6,794 with the price increased to $5.00-
9,07, The next year showel &n acdvence in purcheses to 9,321
on a price hasis of G.00=CeC0s The fcllowing yeer purchsses
inereased to 15,169 with o price of ;6.00=6.00. Tne next ysar

the purchases senticusd to incresse vith a rrice of £8,00=5,00,

The lest zrenr nurchesss dropned to 15,050 with e price of
5500=6400. Thesu purchasec were Ircm [ansas, Cklahoma, Colo-

re.do eand lexas.

The bounty records showsd & slump durin pericd, 100d=
33 to 1339-40, in general but some o ths indiviwunl e rs vers
vell ebove the cvercgs during tmis weriode. Thie indic:Ses
fluctuations with an apocrent tendency for en increase in the
number of coyote melts, which wovld neturaelly indicate either
better methods of cepture or the presence o0 more COy - CuSe

In the Fur 3ales leports of the Hansas Fish and Game Cow-
nission® for 1927-2€, there was reporved a tctal sale of 6,169

coyotes and 1,416 wolvec or a total of 7,585 The next season’
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Coyote Pelt Purchases By The T. J. Brown Fur Company

Season Number Price

jEEE 7 L 1 e —— 11,145 -mcemcm e $4.00-5,00
1935=36=mmmmmmmmm e e 65794mmmmm e 5400=9400
1936=37~=-memmem e 9,82]lemmem e 6400-9,00
1937=38mmm e m e = 15,169==mmmmemaean 6+00=6.00
1938m39=mmmmmm e m e 17,636~=~mmmm e 6.00=6 .00
1939=40-mmmmmmmem e 15,880~=cmmmmae—aaa 5.00-6.00

These purchases are from Kansas, Oklahoms,

Colorado, and Texas.

Kensas Fish And Game Commission Fur Sales Reports

Season Coyotes Wolves Rebbits
1927=28=mmmm === 6,169===mmemum 1,416=~=====e= coe

1937=38w~=wece==10,957==—-~===m 25492 wm=mmemme 49,319
1939=40mwmnann—= 14,022 =w=wmm=w=] ;04 7~cere———- 347,850
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FACTORS STUDIED AND CORRELATIONS

The factors discussed in the following peragraphs, were
studied to determine if there were any correletions between
numbers and factors which might indicate possibls causes of

fluctuations.

Prices Paid For Coyote Pelts By Years

This information was tabulated from 1912 to 1941 inclusive,
with the exception of the years 1913, 1914, 1915, 1929, 1932,
and 1933. These dates, obtained from the T. J., Brown Fur Company,
Topeke, Kensas, and the Friend Fur Company, Wiechitae, Kanses, show
the top prices paid during the years listed.

Prices above the average were paid in the years 1919, 1920,
1923, 1924, 1925, 1926, 1927, 1928, and 1936. The years of
highest prices did not correlate in general with the years of
greatest bounty payments. The majority of years of high prices,
however, did correlate with years which had above normal precipi~-

tatione They also correlated in general with the years with above

normel temperature.




Annual Coyote Pelt Prices

Year Price
1912-crcccua $ 5.00
1913«ccccnn- oale

1914---cmuua ase

1918-cncaaaa Tote

1916===wcma- 3,00
1017--==ocem 5.00
1918~=cemm- 5,00
19]19-ecaaeea 10.00
1920==-cauaa 15.00
1921~~=vuaem= 3950
1922-ammu- 600
1923 -===eua 8,00
1924 ~eeeuno 8.00
1928=c—acmu= 10,00

1926======== 12,00

Year Price
1927wmaccnna $10.00
1928==-mceaa 15.00
1929=cmemcaa eoe

1930-~-emcua 6.00
1931eemaamnn 6+00
1932=-ccmema eoo

1933wmmmmmum cee

1934wmcnanaa 4,00
1935=~=vceuua 5.00
1936~~====== 9,00
1937 -=-mmema 6.00
1938==—mceem 6400
1989==~=muun 6.00
1940---ncu-a 5.00
1941w-mcammn 5.00

30
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Annuel Precipitation Records For The State Of Kanseas

This information was tabulated from 1881 to 1941 inclusive.

Teking ten year periods there was evidence of a period from
1902 to 1911 of above normal rainfall, & period from 1912 to 1921
of below normal rainfell, the next period from 1922 to 1931 of
above normal rainfall end the last period from 1932 to 1941 of
below normael reinfall. The first period from 1892 to 1901 wems
one of low rainfall but the lowest period was the last one from
1932 to 1941. Informetion for 1941 and 1942 indicates an increase

the latter part of this period.

The all time high was in 1915, and the all time low was in




Annuel Precipitation For The State Of Kensas

Year Inches
1887=-===23037
1888-===23 43
1889~===29,44
1890----21,16
1891 ----31.14
1892=--=29,02
1893 =--=20¢25
1894----20.72
1895--~=28,08
1896-=~-28.72
1897====24.45
1898====31.79
1899====26.26
1900---=27.96
1901l====21035
1902=---34,43
1503====31+35
1904----31.01

1905====30.77

Year Inches
1906=~-=28,58
190 7~===26 .46
1908====32,30
1509==-=316l5
1910=-=-=19.67
1911----24,53
1912---~26.69
1913=--=23,02
1914----23.08
1815====40,77
1916---~23.84
1917====19.60
1918====27.60
1919«===25.65
1920=-==26.65
1921====24.19
1922-=-~238.01
1923---=31.88

1924--~--24.23

Average=-26+61

Year Inches
1925---=25,08
1926-~--~24.80
192 7====32 ¢40
1928==~=33 40
1929~=-~27.96
1930==~=26487
1931==--25490
1932-=~-23.76
1933~---22.18
1934~--=20.02
1935---=28.47
1936~===18431
1937===-20.88
1938====27.27
1939==~=20.08
1940=-===25.67

1941-=-=36.92

33
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Annual Temperature Records For The State Of Kemsas

This informeation was tebulated for the years 1887 to 1941
inclusive.

Bounty payments for the period 1902 to 1912 increased over
the previous period. Temperature for the seme period likewise,
increased, During the following period, bounty payments de=
creased and the temperature remained constent. In the period
1922 to 1932, bounty payments incressed, with the exception
of one county, and the temperature also increased. The last

period bounty peyments decreased end the temperature inereased

to the highest point for periods studied.




Annual Temperature Records For The State Of Kansas

1887====54.4
1888~===53,.6
1889====5346
1890====54.8

1891 -=--53.0
1892==~=52 46
1893 ====53.7

1894 ==w=54.7

1895====53.2
1896=~==5548
1897====5501
1898m=~=5442

1899====54.1

1900====5548
1901~---55.4
1902=~-=54.1
1903====53 ¢4
1904--~-54.2
1905=~--5345

1906=-~-=54,4
1907==>==54,9
1908=~==55.8
1909====54.4
1910=--==5547
1911=~-=-56,1
1912~--~52.9
1913=-=-=-5546
1914---=55.8
1915====53.7

1916=~==5441

1917==~=5342
1918~----5542
1919====5349
1920=~==54,5
1921w~=~5746
1922====55.,8
1923==-=54.9

1924=-~=53.0

Average==-54.9

1925~--=55.6
1926=--=5542
1927====55,0
1928===~5542
1929====53 42

1930~===55e5
1931-~--=57.4

1932====5447

1933 ====578
1934--==5845
1935---=-55.9
1936====56.3

1937====54.6

1938=-~=57.9
1939=-=-~57,8
1940=~~~54.6

194]l=-~=5642

36
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Bconomic Conditions Of The United States

This information covered the years 1874 to 1937 inclusive,
as taken from Century of Business Progress, charted by the National
Association of Purchasing Agents and Other Statistical History,
published by The Century Press, West Toledo Station, Box 61,
Toledo, Ohioe

Periods of economic depression and economic prosperity
apparently had slight correlation as far as the bounty payments
were concerned. The weather periods gave slight correlation;
low rainfall and economic lows were concurrent; and high temper-

ature periods coincided in & few instences with the economioc

periodse
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Food Of The Coyote

The food of the coyote is composed mainly of animal matter
such as: birds, rabbits, amphibians, reptiles, fish, insects,
crustaceans, mice, kangaroo rats, wood rats, ground squirrels,
woodchucks, voles, pocket gophers, and other small rodents,
poultry, calves, pigs, lambs, goats, yearling cattle, sheep and
colts. Carrion also composes a sizeable proportion of the diet
in some arsas. Vegetable matter, such as: watermelons, peaches,
apricots, grapes, juniper berriss, maenzanita berries, fruit of
the prickly pear (Opuntia), garbage, grass, and sticks, is also
eatens

Charles C. Sperry,l? in 1933, reported the following &s the

Autumn food of the coyote:

Carrion~=-=nm==-=-29% Deoremmmnm———— e
Rodents---=-===== 17% Skunk & badger--- 2%
Sheep & goats----14% Insectgmmm=—nc—nu= 1%
Birds-=~==m=m=-=- 3% Vegetablem==mum-= 3%

This was determined from & study of 3,042 stomechs, from 12
western states, during September, October, and November in 1931

and 1932,

Charles C. Sperry15 in 1934 reported the following as the

Winter food of the coyote:

Carrion=-=w-~=w-=-36% Deor——=-—mecc———- 3%

Rodentg-=-=~—-==== 15% Rebbitg=mememenn= 34%
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Sheep-=--eemeaua= 8% Vegetable==m—m=m=-m 1%

This was determined from e study of 1,692 well-filled
stomachs during the winter months of 1931, 1932, 1933, and 1934
from 10 western states.

Qlaus J. Mnrie,ll Biologist, Bureau of Wildlife Research,
Bureau of Biological Survey reported in 1935 the following as

food of the coyote:

Memmels=-(non~carrion)==64,43% (Cerrion):

Mammels=---6.05% ,
Birds=-=--(non~carrion)=-- 3+02%

Birdge==--- +54%
Fishes-=--(non-carrion)-- none

Fisheg====-= «70%
Invertebrateg=mem—=m—meax 23.97% (Trout)
Vegetable matter-------- 1.29%
Totel---(non~carrion)--=92.71% (Cerrion)=-~7.29%

Richard M. Bond?® reported the Following as the food of the
coyote based on 273 droppings and nine stomechs, of which 706

items probably non-carrion were identified:

MEmme 1S == —ommm—————————— 65.18%-==~=481 items
Birds or bird eggs------ 3¢67%-~--- 26 items
Reptiles====-~—c==—=—=-= 1.08%===-- 8 items
Vegetable items--=--===-= B o 23%mm = 46 items
INsects=mmmmmmmm———————— 19.65%===== 145 items

Ellis County peid a bounty on rabbits in 1909. 1In that year

there were payments on 419 coyotese. The average annual payment
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was 287.04. Possibly this indicated thet coyotes were also quite
numerous that year.

Russell County paid no bounties on rabbits.

Edwards County peid bounties on rabbits in 1891 and coyots
bounty payments were below the average. In 1893 bounties were
paid on rabbits, and coyote bounty payments were above the
average. Bounties were paid on rabbits in the years 1930, 1931,
and 1932, and in all these years coyote payments were below the
averages In 1933, bounties were paid on rabbits, and coyote
payments were much above the average. This year the bounty rate
was raised from $1.00 to $2.00.

In Harvey county, bounties were paid on rabbits in 1923, and
coyote payments were above the average. In 1928 bounties were
paid on rabbits, and coyote payments were below the average.

Assuming rabbits to have been plentiful ~hen bounties were

paid on them, then there wes no indication that they affected

coyote numbers.
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GEN AL LILATIIS

This study of fluctuations i coyobe numbers snd possible
canses pives the following results:

Coyote nunbers were dotermined best by meens ol the county
bounty records. The coyots 28lt sales records gave supporting
evidence, as shown by comparison of figures II, ITI, IV, and V,
with date shown on page 28, The Pelt sales records were not
usod to determine correlations, due to insufficlent data,

The coyote bounty records shove o periodic Iluctustion
of numbers. C. Gordon Lewitt® studied the rocords of the Hudson
Bay Fur Company tror periodicity by using the everage number of
yerrs between penk yeors of fur purcheses as the periec of' fluc-
buation. By this method he determined the pr riodielty to Le 10
vears for wolves and coyctes. The method used by heritt did not
sive the same periodiclity vhen used in this study, but gove tho
follovring results for nwibers based on bounty paymencs:

2llis County - = = = = = = = = 8.0 year periodiclty

Russell County - = = - - = = = C.1 .. o
gdvards County ~ - - -~ = - - = 8.2 ., oo
Harvey County - - - = = - = = 6.4 .. oo

Average - - = = = = = = = 6.7 year periodicity
4 comparison of the obuve periods is shovm in figure Xi.

By using Hewit+'s method the periodicity for precipitution

wes found to be 4.9 years; for temperature 4.2 vears; and for
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egonomic conditions 3.8 years. These periods possibly are multi=
ples of larger periods, but since correlation was not evident, no
further study of these periods was made.

In studying numbers it beceme evident that & 10 year period
was the best to use for correlations, since & number of peak pay=
ments were 10 years apart in most of the counties.

By comparing the 10 year periods of bounty payments with 10
year periods of precipitation, correletion was noted in all instances
for all the counties, except the one period 1912 to 1922 for Edwards
county. No attempt wes made to explain this variation. These
correlations are shown by a comparison of figure X and figure XIT.

By comparison of figures IX and X there is noted slight corre-
lation between the 10 year periods of economic conditions and the
bounty numbers for the same periods.

In compering figures X and XIII there i- noted no particuler
correletion betwsen temperature by 10 yeer periods and bounty num=-
bers for the same periods.

Food deata taken from the result of studies in this fisld
could not be used in & correlation study, due to insufficient data
regarding the food supply within the aree of this study.

Records of fur prices were too incomplete to attempt their use
in correlations.

Date were not available to attempt to ascertein whether precim
pitetion and economic conditions were causes of fluctuetions or if

there might be a common cause
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SULLMARY

This study of coyote numbers, their fluctuations and possi=
ble causes, was conducted largely by obteining numbers, determin-
ing the presence of fluctuations, dsicermining the pericdicity end
ettenpting to correlate the rindings and possibly obtsin informe-
tion as to causal factorse

To obtain numbers, four centrally located counties wers
scudied by ootaining all ewvzileable rzcords of bounty payaents;

state how.by records were obtained; ard recrrcs of fur salss were

obtairow Tfor all years in which this informetion wes availables.

In this study it was found that the numbers do fluctuatse aad
thot this fluctustion is nericdics. The 10 year periods showed the
clusest correlaticu, The single factor, -ith -he closest correle-
tion, was preciritation. Jconomic conditions showed & slight
correlation.

There was no evidence of correlation of numbers and temgperature.

Data werse insufficient to attempt to reach correlaticns for
£+0d, fur purchase records, and fur pricese

Further study is needed to esteblash a more accurate method of

decbtermining coyote numberss
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