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Abstract:
Some observations of predator-prey relations were made on a section of land in the midst of first grade
irrigated farming land lying just west of the Montana State College campus. The study was carried out
between October 1, 1939 and April 1, 1941.

Scat and pellet analyses and field observations were made to try to establish some of the relations
between the raptores and predators and the prey species on the area.

Despite ample opportunity to prey on domestic animals all predation was on wild populations, mainly
on meadow mice. Insects were taken in significant quantities when they were available. All the
predators ate a considerable amount of carrion in the winter. Predators on this area had no detrimental
effect on normal prey populations. 
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ABSTRACT

Some observations of predator-prey  re la t io n s  were made on a sec tion  

of land in  th e  m idst of f i r s t  grade i r r ig a te d  farming land ly ing  ju s t  

west o f th e  Montana S ta te  College campus. The study was ca rr ied  out 

between Ootober I ,  1939 and A pril I ,  IgttI e

Scat and p e lle t  analyses and f i e ld  observations were made to  t r y  to  

e s ta b lish  some of the re la tio n s  between the rap t ores and p redato rs a™* 

the prey species on the a re a .

Despite ample opportunity  to  prey on domestic animals a l l  preda­

t io n  was on w ild populations, mainly on meadow mice. In sects  were 

taken in  s ig n if ic a n t q u a n titie s  when they  were a v a ila b le . A ll the  

predators a te  a considerable amount o f  ca rrio n  in  the  w in te r. Predators 

on th is  area  had no detrim ental e f fe c t  on normal prey popu lations.
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INTEODUCTION

The study of predation  i s  a  r e la tiv e ly  new aspect of animal ecology.

Few workers have investigated, th is  f ie ld  in  d e ta i l ,  hence any concrete 

evidence offered  in  in te rp re ta tio n  of p redator-prey  re la tio n s  i s  valuable 

in  helping to  complete the p ic tu re .

A survey of l i t e r a tu r e  reveals the need of accurate data  on lo ca l 

p redation  p a tte rn s  and the attendant c o llec tio n  of h ab it v a ria tio n  in  

d iffe re n t a reas. This p ro jec t was undertaken in  order to  gather data  

which would f i l l  in  p a r t  of another gap in  th is  f ie ld .

a S E m c p m r  of ideas

Early in  the  Middle Ages w ritten  records were made o f the  d e stru c tiv e ­

ness of "vermin" to small game and domestic animals. These p redato rs were 

hunted unceasingly and no sportsm an's code was invoked against the  manner of 

th e i r  capture. The ancient thought th a t p redato rs a re  "vermin" to be 

exterm inated bore the im plica tion  th a t any carnivore (predator) taking an 

animal which man wanted fo r  h im self was a  th ie f  and should be punished 

accordingly. The idea  p e rs is ts  in  the minds o f many even today.

However, people in  general, and n a tu ra lis ts  in  p a r t ic u la r ,  a re  

beginning to  re a liz e  the inca lcu lcab le  value of predatory  species. The 

re la tio n sh ip s  of p redato r and prey species, the in te r re la t io n s  of p redato rs— 

the contemporary concept of p redation—i s  yet immature; the e a r l ie s t  

in ten siv e  study of these  in te r re la t io n s  was begun l i t t l e  more than a  decade 

ago. Several pioneers in  the study of p redation  were McAtee, Stoddard, 

Leopold, and Errington. These, and o thers, have se t fo r th  concisely 

various phases of the p redation  theory which e a r l ie r  were not understood or



were unknown*

Many people do not rea lize  Wiat far reaching e ffec ts  may resu lt from 

some seemingly minor disturbance in  the b iota of an area* Breticenridge 

(1958) suggests that most hunters advocating predator control "do not 

seem to appreciate what tremendously complex and powerful natural forces 

they are opposing in  trying to bring about an unnatural, Utopian situation  

where game i s  continuously abundant* • • They do not stop to figure out 

that i f  they k i l l  o f f  a l l  the hawks and owls that prey to some extent on 

game sp ec ies , they are a t the same time removing e ffe c tiv e  and natural 

checks on ground sq u irrels, mice, rabbits and lik e  forms thsfc in  turn  

destroy cover (and food) for game birds."

Leopold (1933) quotes McLean as saying, "There i s  a growing tendency 

on the part of sc ie n tis ts  to defend the predator as indispensable to  the 

welfare of the animal preyed upon." Cahalane (1939)# reporting on research 

done in  Yellowstone National Park, Modoc Lava Beds, and Mt* McKinley 

National Monuments, says, "Results of studies brought to conclusion indicate  

that control (of coyotes) a t  present i s  not desirable. Rather, on the 

contraxy, coyotes under present circumstances are exercising a b en efic ia l 

influence by removing diseased and crippled waterfowl and surplus prey 

mammals*" These crippled and surplus animals would have to disappear 

anyway, by migration, starvation , d isease , or death*

The ecological concept o f  predation in so in f in ite ly  variable that 

laws governing predator-prey relations are d if f ic u lt  to  formulate*

Even though d efin ite  rules for interpretation may not y e t be made, certain  

generalizations convenient for interpretation o f data are in  order*

- 6 -
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Leopold (1933) distinguished f iv e  d ifferen t types of predations

1) Accident—chanoe predation*
2) Habit—acquired ta s te  s ta r t in g  w ith  acc iden ta l predation*
3) Education o r "sucker l i s t " —taking prey t i l l  i t  becomes too wary fo r

capture*
h)  S tarvation—praying on v ictim s of unfavorable environment*
5) San itary—cu llin g  weak, d iseased , o r dumb indiv iduals*

A s ix th  type of predation, has been suggested, one which i s  perhaps 

very important in  dealing w ith the e ffe c ts  o f p redation  on prey sp ec ies , 

th is  i s  psychological predation* When a hawk so h a rr ie s  a covey of quail 

th a t th ey  re fu se  to venture f a r  enough from th e i r  sh e lte r  to  obtain, adequate 

food, and when they do venture even a sho rt d istance away a magpie o r a 

small song b ird  swooping close w i l l  send them back to  cover, then  th e  

psychological phase o f  predation  occurs. The damage i s  not d ire c tly  physi­

cal bu t i s  in d ire c t ly  so by wearing the prey down through the  medium of 

fear*  At times t h i s  fa c to r  may be most important in  predation*

Predation includes no t only c u llin g  out u n f i t  in d iv id u a ls , bu t also 

a regulatory  ac tio n  on th e  movements and d is tr ib u tio n  of th e  prey , thus 

preventing s t a t i c  and over-crowded populations* Henderson and Craig (1932) 

in tim ate  th i s  in  saying, "On our w estern p la in s  and mountains, coyotes, 

wolves and other predatory  mammals had long lived  in  proxim ity to  deer, 

rab b its  and o th er mammals, in  such equilibrium  as n e ith e r  to  exterm inate 

them nor to  perm it them to  become overabundant •"

Leopold (1933) presents the re la tiv e ly  new concept that a lternative  

foods fo r  predators may act as "buffers" between game populations and 

their  predators* This buffer action resu lts  because of sheer numbers or 

because o f  greater a v a ila b ility . Buffers are a lternative foods o f staple  

rank*



E rrlngton  and Stoddard agree w ith  Leopold in  recognizing the  value 

o f b u ffe r  species and the tremendously complex and v a ria b le  re la tio n s  o f 

predators to  bu ffers  to  game. Not only may bu ffers  be b e n e fic ia l to  game, 

they may a lso  b rin g  about conditions detrim ental to  them. Cyclic behavior 

o f b u ffe r species may, during progressive  phases, a ffo rd  p ro tec tio n  to  game 

species and during the  reg re ss iv e  phases may throw an unusually  heavy load 

on th e  game, thus causing them much d is t r e s s .

Five d e le te rio u s e ffe c ts  which b u ffers  may have on game species are 

l is te d  by Leopold (1953)I

1) Uhea p resen t in  concentra tion  they  may a c t  as b a i t  fo r  predators not
normally in  th e  a re a .

2) They a re  in term ediate hosts o f d isease and p a ra s ite s  of many of th e
game sp ec ies .

3) They throw a load on the  game species during the w in ter because o f
h iberna tion  or u n a v a ila b ili ty  through deep snow. 

h)  Diurnal bu ffers  a re  no t ava ilab le  to  nocturnal predators and v ice  versa 
thus the  "balance" of populations i s  changed from night to  day.

5) Buffers may a c t  in  d ire c t  com petition w ith the game fo r  food or may 
become predatory  on t t e  game i t s e l f .

Buffers a re  c lo se ly  t i e d  up w ith  th e  food h ab its  of p reda to rs .

Concerning apparent p red ilec tio n s  o f predators MoAtee (1932) a s se r ts  th a t

"Within s iz e  l im i ts ,  animals of p ra c tic a lly  every kind aoessib le  to  b ird s

are  preyed upon, and so a s  we consider the records fo r  group a f te r  group

a tendency fo r  the number o f  captures to  be in  proportion  to  th e  abundance

o f th e  animal concerned i s  unm istakable. A v a ila b ili ty  i s  undoubtedly the

ch ie f fa c to r  involved in  th e  choice of food, and predation  th ere fo re  tends
" - '   .................................-  - ,  • ..................................................................................................... . . . .  .............................

to  be in  p roportion  to  popu lation ."  Hence, a s  b u ffe r species a re  u sua lly  

p resen t in  la rge  numbers, th ey  c o n s titu te  a  ra th e r la rge  p a r t  o f  the  d ie t



of predators* E rrlngton (1935) presen ts a m odification of IioAtee1 s 

p r in c ip le ,  “M aterial or heavy predation  upon vigorous a d u lt w in ter bob- 

w hites appeared la rg e ly  confined to  th a t proportion of the  population which 

was in  excess of the environment properly  to  accommodate." A combination 

of these two propositions suggests th a t p redation  tends to be in  p roportion  

to  th e  population in  excess of the normal carrying capacity  o f the  range* 

M ills (1937) brings out th e  f a c t  th a t  “inform ation now being 

obtained by game management s p e c ia l is ts  tends to  show th a t  p redators have 

bu t l i t t l e  e ffe c t on normal populations of game sp ec ies , and th a t  th e  check 

which predatory species apply  to  th e  increase  of th ese  valuable forms i s  

n e g lig ib le *“ E rrington  (1936) s ta te s ,  "The trimming down by predation  of 

excess population th a t  must d isappear anyway, i s  in c id e n ta l,"

Food h a b its , th en , are  determined by lo ca l cond itions, and vary as 

much as those conditions* Composite stud ies of p redato r food hab its  a re  

only a general guide to lo ca l problems according to  Leopold (1933)•

R esults o f lo ca l s tu d ies  cannot be tra n s fe rre d  from one lo c a l i ty  to  another 

w ith  any expectation  of success, bu t they  a re  invaluable in  completing the  

composite o f a reg iona l food habits survey*

The exceedingly complex p a tte rn  of p redation  must be in te rp re ted  w ith 

c a re . Laboratory examination of p e lle ts  and sc a ts  a lone w il l  n o t yfeld a 

tru e  p ic tu re  of th e  food h ab its  o f a p red a to r, nor w i l l  f ie ld  observation 

by i t s e l f  give a tru e  p ictu re*  Both sources o f data  must be ca re fu lly  

considered in  r e la t io n  to  the m ultitudinous environmental fa c to r s ,  each of 

which con tribu tes i t s  share in  making th e  p redator-prey  p a tte rn  of th a t  

p a r t ic u la r  lo c a li ty  ju s t  what i t  is*

- 9 -
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DESCRI FT ION CF THE ARM

This p a r t ic u la r  a rea  was chosen because o f a c c e s s ib il i ty  from the  

college* During the course o f the s tu d y , October I ,  1959 to  March I ,  1941, 

many sh o rt t r ip s  were made to  i t  a s  w ell as a l l  day observations*

The a rea  under consideration  i s  one sec tio n  (640 acres) ly ing  a h a lf  

mile west o f th e  Montana S ta te  College campus (Sec* 14, T 2 S , R 5 E , 

Montana P rin c ip a l M eridian)* The se c tio n  i s  located  in  the midst o f  the 

i r r ig a te d  farming se c tio n  o f the upper G a lla tin  Valley* From th is  po in t 

the  land slopes upward to  the  mountains about s ix  m iles d is ta n t to  th e  

south and east* The area  i s  m oderately lev e l w ith a gen tle  d e c liv ity  to  

th e  n o rth . This sec tion  i s  c la s s if ie d  as f i r s t  grade ir r ig a te d  farming 

land w ith  in te rspersed  tongues of fo u rth  grade land running up the  seepage 

sloughs and along some of the d itc h e s . 1 In  th is  kind o f fanning d i s t r i c t  

a l l  possib le  land is  under c u ltiv a tio n  and comparatively l i t t l e  headland 

i s  l e f t  around th e  f ie ld s ;  fo r  the  most p a r t  clean farming is  practiced*

Four operators con tro l a quarte r of a se c tio n  each, thus div id ing  i t
-  -  . . . . . .  -  - ................................ ................. _ . . . . . .  w .

into* I )  S ta te  College experimental p lo ts  end p a s tu re , 2) pastu re  fo r  

da iry  stock  and sheep w ith  small f i e ld s ,  end 3 ) end 4 ) two d iv e rs if ie d  

farming u n its  * P a r tic u la r ly  in  the l a t t e r  th e  pastu res and the  crop areas 

a re  w ell d ispersed  among one ano ther so t h a t  a  maximum of edge e ffe c t 

r e s u l t s . There are  th ree  main pasture  a reas  on the se c tio n  re s u ltin g  

from land too wet to  c u lt iv a te  e a s ily —few rth grade land—or from th e  need 

o f pasture fo r  da iry  stock*

1Land c la s s if ic a t io n  maps, unpublished, Mont, A gric• Exp11 . S ta tio n  in  
cooperation w ith  the  Bureau of Chem• end S o ils , Bozeman, Montana*
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Along the  fence rows, la rg e  i r r ig a t io n  d itc h e s , and along many o f the  

sloughs there  a re  several la rge  tre e s  and a considerable amount o f brush . 

(See appended map, P la te  I ,  f o r  d e ta i ls  o f cover.) The brushy cover 

co n sis ts  mainly of various age c lasses  of willow (Sail=  s p p .) , a lder 

(AteMs eP*)» w ild rose (Rosa s p . ) ,  and snowberry (Svmphoricamos s p .)• 

Around th e  farm yards and sca tte red  a lo ig  the fences and d itches there  are  

cottonwoods (Pgpulus a n g u s tifo lia )  and large  willow tre e s  (Salix  s p .) .

The grass in  th e  pastures i s  mainly blue g rass (Poa s p .) ,  w ith  some slough 

grass (Jam w  s p .) ,  brome (Brcmus s p . ) ,  and sedges (SSCSZL sP*)•

"The climate of the G allatin Valley in  general i s  sim ilar to  that o f 

other intermountain va lleys o f the northwest. I t  i s  continental in  

character and is  subject to  wide extremes o f seasonal and daily  tempera­

tu res, a difference o f 36° F sometimes occurring w ithin 2^ hours. Winds are 

variable in  both movement and d irection , in  the daytime the winds may be 

prevailingly from the west or southwest, and at night they very often sh ift  

to  the southeast. Locally some of the coldest winds in  winter are from 

the east. During the winter warm "chinook" winds are also of variable 

occurrence. • • The mean annual temperature a t  the agriculture college  

a t Bozeman is  U  J *0 F. .  (DeYoung and Smith, 1931) .

The f a l l  and e a r ly  w in ter of 1939 were extended and mild almost to 

an extreme. 1 There was no snow and re la t iv e ly  l i t t l e  m oisture u n t i l  the  

l a s t  week in  December, during which time th e  tem perature was moderate w ith  

only occasional f re e z e s . U ntil th e  f i r s t  o f January, 1 9 U , th e  weather

See Table V. Summary of weather conditions in  the  G a lla tin  Valley 
during th e  period of in v e s tig a tio n .
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was open bo th a t upland game b ird s , mice and ra b b its  could obtain food 

d ire c tly  from the ground and from very low vegetation .

The f i r s t  two months of 19*10 showed an unusually heavy snowfall.

When leaving the road during January and February I t  was necessary to 

tra v e l on s k i is ,  and on several occasions the depth o f snow a t  random 

p o in ts  on the area  was determined to vary between lU inches and two fe e t, 

with d r i f t s  near brush rows f iv e  fe e t or more in  he igh t. During the time 

th is  heavy blanket of snow was on the ground none of the short vegetation 

or p la n ts  with p lia b le  s ta lk s  was av a ilab le  to ahimals l iv in g  above the 

snow.

Because the f i r s t  snows were heavy and f e l l  on a  r e la t iv e ly  f ro s t -  

free  ground, the warmth of the  ground below drew the few inches of f ro s t  

from the surface leaving so ft ground under the snow throughout the w inter. 

There was no snow on the ground a f te r  March 20 and p ra c t ic a l ly  no freezing  

weather from th a t date on in to  the summer. The spring  and summer were 

average fo r the va lley  with average monthly tem peratures from JSeF. in  

March to S7*F. in  August end average r a in f a l l  fo r th a t period  1.67 inches 

per month. The vegetation  on th e  sec tion  was heavy thus affo rd ing  abundant 

food and cover fo r  game through the spring and summer.

September and October, 19Uo, were warm and damp. The cover and food 

p la n ts  remained in  good condition and green u n t i l  the middle of the 

follow ing month. L i t t le  movement o f game and p redato rs occurred t i l l  the 

f i r s t  of November, 1940, since the weather and food conditions were id ea l 

fo r f a l l .  The f i r s t  snow f e l l  during the f i r s t  week of November and 

w inter weather se t in  immediately although fo r  no length  o f time was the
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enow excessively  deep a s  during the previous winter* With exception o f

one week in  December the winter months o f ISUO-Iil might be considered mild*, . . .

The spring  was normal, the snow having a l l  melted by mid-March and th e  

vegeta tion  showing signs o f sp ring  growth almost immediately in  the 

warm days th a t follow ed. F ie ld  observations and c o lle c tio n  of o ther d a ta  

were term inated  March 31» 19^1*

TECHNIQUES EMPLOYED IN THE STUDY

Two main a tta c k s  were made on th e  problem—I )  ac tu a l observation in  

the  f ie ld  and 2) in te rp re ta t io n  of sca t and p e l le t  analysis*  Approximately 

te n  hours a week were spent in  observation  on th e  section  w ith  the  exception 

o f the  summer of I Slt-O when 6-8 hours were spent in  the  f i e ld  by an 

inexperienced f i e l d  worker* Systematic observation on the  sec tion  w ith  

the a id  of f i e ld  g la sse s , in te rp re ta t io n  o f s ign , and c o lle c tio n  of 

specimens, sc a ts  and p e l le ts  y ielded  a considerable amount of valuable 

supplementary data# Some fa c ts  were obtained from the  farm ers on the 

sec tio n .

labora to ry  examination o f sc a ts  and p e lle ts  followed techniques used
• .............  .......................• • -  ~  -  -  • - -  - .  -....... . _  . .  . . » *  . ... ..

by th e  F ish  and W ild life  Service* The items were recorded by number 

occurring in  each sc a t o r  p e lle t*  A q u a n tita tiv e  measurement o f  th e  

amounts of each food item  ea ten  was no t k e p t. These data  were separated 

according to  season as i t  was no t fe a s ib le  to  keep an accura te  monthly 

check on th e  dates o f dropping.

THE FAUNA

The follow ing ta b le  (Table I )  shows th e  number of s ig if ic a n t  

predator and prey species observed on the  sec tio n  a t  th e  end o f  each



season as indicated* (The seasons a re  th ree  month periods—December, 

January and February being w in te r , etc*) For convenience in  study the

animals have been placed in to  more or le s s  n a tu ra l group s—rap t o res ,
.

carn ivo res, o ther b ird s ,  and other mammals. Arabic numerals in d ica te  

the number of indiv iduals observed on th e  a re a  in  t h a t  season; Roman 

numerals in d ica te  th e  month of t h a t  p a r t ic u la r  season in  which t b  m igrant 

o r h ibernating  animals were f i r s t  o r l a s t  seen according to  th e  time of 

y e a r.

An accurate  count was obtained of a l l  the  p redators except w easels.

A care fu l e s t im te  a f te r  checking tracks and sign  would place th e  a c tu a l 

number seen a t  about h a lf  the  number p resen t.

A sa tis fa c to ry  check was made on the  number o f b ird s  p resen t except 

during th e  sp ring  when i t  i s  estim ated th a t only th ree -fo u rth s  of the 

p a rtrid g es were flu shed . This number is  based on the  number o f p a rtrid g es 

seen during the  previous month and th e  number o f a d u lt b ird s  flushed  in  

the f a l l .

I t  was extremely d i f f ic u l t  to  g e t population numbers of the  small 

mananals so index fig u res  are  used to  show th e i r  abundance. These ind ices 

a re  used to  show th e  flu c tu a tio n  w ith in  a  species only , and not the 

r e la tiv e  e lse  of populations o f d if f e re n t  species on th e  a rea  (although 

th is  i s  ind icated  in  a s l ig h t  deg ree). In  the f a l l  of 1939 the Mlorotus 

population had reached th e  upper l im it  o f i t s  cycle and during th e  spring 

o f 19^0 had been reduced to  a f ra c tio n  of i t s  former s iz e . Estim ates of 

numbers of active  runways and numbers seen in  a given length  of time 

suggest th a t  the number had dropped to le s s  than a te n th  of th e  previous



Table I .  Numbere o f p rin c ip a l speoiee observed on the  area by season.

*

I rH If Is-4 OX<8 KX d O y  Kx I s 5  S S S(=4 *■ S= - M - to - - to -

RAFTORES
Circus hudsonius . . .  . . 1- i 3- i i i I 3 - i i i we.
Buteo b o rea lis  calurus • . . . 4 - i i i we. 1- i i i 3 2- i i i
Buteo lagopus s . johannis . . .  2- i i i I 1- i 1- i i i
Bubo v irg in ianus o c c id en ta lis  I I I I I 1- i i
Asio wilsonianus ................. . . 2 2- i i

CARNIVORES
Canis la tra n s  . . . . . . . . I I I I I I
M ephitis hudsonica . . . . I
Mustela longicauda . . . . . . .5 I 3 6
F e lls  domesticus ................. . .  6 2 k 5 2

OTHER BIRDS
Perdix p , perd ix  . . . . . . . 22 9 10 2 36 25 12
Phasianus colchleus torquatus; 1 5 h 3
Pica p ica  hudsonia . . . . . .lo o t lo o t lo o t lo o t lo o t lo o t lo o t
Passer domesticus . . . . . . (la rge  numbers around a l l  bu ild ings and brush)
Faloo sparvarius . . . . . 2 2-1

OTHER MAMMALS :
Microtus pennsylvanicus modestusl „ 
Microtus nanus ‘ J 10 10 5 : I . I 2 3
Lepus townsend! . . . . . . . .  h 7 2 I 2 h I
C ite llu s  r ich a rd so n ii . . • • % -ii x- X-I x - i
Ondatra s ib e th ica  . . . . CU#* I I I I I

♦Summer figu res inaccu ra te , data  c o llec ted  by inexperienced f ie ld  man
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population. The reason fo r  th is  sudden decrease i s  unknown. Numbers of 

jack  rab b its  on the  sec tio n  were obtained qu ite  accura te ly  a f te r  the  f i r s t  

snow fall. The number of ground sq u ir re ls  was no t obtained bu t a  seemingly 

constan t, moderate population remained on the  a re a , increasing  in  the  spring 

and decreasing slow&y in  th e  summer and f a l l  to  a number about constant 

fo r  any spring census. This tendency of populations to  remain near the  

maximum carrying capacity  of the  range has been noted by many. King i s  

quoted by E rrington  (1938) as observing an increased v u ln e ra b ili ty  o f a 

top-heavy ru ffed  grouse population in  Minnesota during the  w in te r. By 

spring the  unusually la rge  number of grouse s ta r tin g  was reduced to  a 

number about average fo r  the  two previous sp rings.

THE BIOLOGICAL COMPLEX 

Weather and Animal Movements

Predator and prey populations changed considerably during the time o f  

the study. This i s  only natural because any small change in  environment 

may i t s e l f  change a pattern or may se t o ff  a series o f subsequent changes 

which w ill  have a much greater e ffe c t  on the population. Adams (1925) 

recognized the dynamic quality o f ecological processes. "There i s  no fixed  

re la tiv e  balance of nature, i t  i s  always undergoing change* the major rela ­

t iv e  balance was changed by the Indians, and much more by the European. • • 

These changes impose new re la tive  balances upon a l l  w ild l ife , including 

predators, and thus th is  unending process o f adjustment to change 

continues."

Most o f the  changes on the  study area  can be traced  d ire c tly  to  

weather conditions and population s h i f ts  (P la te  I I ) •



Two American rough-legged hawks a rriv ed  on the  a rea  Kbvember 22 , 1939» 

apfl rem in ed  there  throughout the winter* The r e d - t a i l e l e f t  th e  f i r s t  of 

Deoenflber and th e  l a s t  marsh hawk was seen the middle of the  same month.

Tto prey animals remained in  good condition during the  f a l l ,  which was a 

time o f  overlapping periods of s ta y  of th e  m igrant ra p to re s , so th a t the  

prey species went in to  the  w in ter in  unusually good cond ition .

The w in te r res id en ts  of the  se c tio n  included two rough-legs, one 

grea t homed owl, two long eared owls, a  coyote, a t  le a s t  one skunk, and 

about twelve weasels* 25 European p a rtr id g e s , 7 jack  r a b b i ts ,  and a  large  

population o f  meadow mice.

Heavy, deep snow in  the  f i r s t  th ree  months o f 1940 worked a hardship 

on most o f th e  predator and prey anim als, but rap to re s , and mice which liv ed  

under th e  snow almost e n tir e ly ,  were not e ffec ted  a s  g rea tly  as th e  o th e rs . 

Coyotes con tinually  blundered in  th e  deep snow and had d i f f ic u l ty  g e ttin g  

foo ting  fo r  a sudden sp ring . Babbits fa re d  l i t t l e  b e tte r*  t r u e ,  they  

stayed on top of th e  l ig h t  c ru s t most o f the tim e, b u t  when s ta r t le d  they  

would k ick  through the c ru s t and be hard put to  reg a in  th e i r  foo ting  so 

they could escape. The p a rtrid g es got along moderately w ell bu t were 

vulnerable to  a tta c k  when they were down in  the  snow or away from th e  

brush . Their i n i t i a l  spring in  the a i r  was considerably hampered by  th e  

depth of th e  snow and the f i r s t  few wing b ea ts  lo s t  impetus by s tr ik in g  

th e  snow.

A ll th e  snow had melted by the  l a s t  of March end about th a t time the  

f i r s t  marsh hawk returned  fo r  th e  summer. Nearly two weeks l a t e r  the  

r e d - ta i ls  a rriv e d . During th a t time the  rough-legs were retu rn ing  to

- 1 7 -
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th e i r  summer haunts in  th e  n o rth . In  the  spring  and ea rly  summer th e re  

was a sudden and rad ica l decrease In  the  mouse population so t h a t  i t  

became only a f r a c t io n  of th a t of the  previous summer. The summer was 

average fo r  th e  v a lle y .

A summer census showed p resen t on th e  a rea  th re e  r e d - t a i l s ,  fou r 

marsh hawks, one g rea t horned <wl, one coyote, a skunk, and 12 w easels;

35 European p a rtr id g e s , fo u r  jack r a b b i ts ,  a small population of mice, 

and a moderate population of ground sq u irre ls  •

The a r r iv a l  o f grasshoppers and o th er in se c ts  in  th e  spring took a 

considerable load from the v e rteb ra te  prey fo r  n early  a l l  of the predators 

on th e  a rea  a te  considerable qi a n ti  t i e s  of in se c ts  during the summer as 

sca t and p e l le t  analyses showed. In  the e a r ly  f a l l  several ring-necked 

pheasants (Fhaslanus oolchifots to roua tu s) m igrated to  th e  area thus 

in troducing a new element in to  the  population configu ra tion .

The disappearance of in se c ts  w ith  the advent o f cold weather sh if ted  

th e  d ie t  of th e se  predators almost completely to  mice aga in . The food 

and cover p lan ts  on th e  area  were frozen in  m id -fa ll and the  prey species 

were more exposed and in  poorer condition  f o r  w in ter weather which s e t  in  

the  l a t t e r  p a r t  of October.

The w inter o f I 9I4.O-J4I  was somewhat colder and more extended than 

th e  previous w in te r . This w in te r population was composed of one g rea t 

horned owl, one coyote, a t  l e a s t  one skunk, a  dozen w easels; 20 p a rtrid g es 

th ree  rin g -Aacked pheasants, f iv e  jack ra b b its  and a  moderate population 

o f m ice. No o th er rap to rs  w intered on th e  a re a  and th e  owl th a t  had been 

re s id en t there  fo r  some time sh if te d  h ie  hunting to  more favorable p a rts
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about the f i r s t  o f Fehruary. Oa term ination o f  the study March 31, 1941, • 

no hawks had retu rned  from the south and the p a rtr id g e  population was 

reduced to about 18—20, otherwise no population changes were evident fo r  - 

the spring of 1941.

During the w inter the apparently  le s s  av a ilab le  food and the 

decrease in  the amount of sa tis fa c to ry  cover tended to  keep the p redators 

more widely d is tr ib u te d  than in  the summer. I t  was found th a t the animals 

d a ily  hunted almost a l l  o f  the a rea  w ithin th e i r  normal d a ily  c ru is ing  

rad ius. There seemed to be le s s  overlapping o f  hunting te r r i to ry  among 

sim ila r p redato rs than in  the summer. I t  was.found th a t scavenging was 

more prevalen t in  the w inter months, presumably because o f lack  of su ff ic ie n t 

amounts o f  o ther foods. D efin ite  evidence o f both carnivore and rap to re  

scavenging was found in  the snow in  the remains o f chickens, magpies and 

a newborn c a l f  picked clean.

Increased p redato r p ressu re , caused in  p a r t  by the  in f lu x  of 

m igratory species, somewhat decreased the r e la t iv e  a v a i la b i l i ty  o f the prey 

species (aside  from the super-abundant mice in  1939-bo) fo r a  short time 

in  the f a l l  and fo r a  s l ig h tly  longer time in  the spring (see p la te  I I ) .

There was very l i t t l e  d ire c t antagonism between owls and hawks 

but there  was a  g rea t deal o f d ire c t competition in  the  way of p ressu re  on 

the same prey species, the  hawks exerting  p ressu re  in  the  daytime and the 

owls a t n igh t. In  the early  morning and la te  evening hawks and owls were 

seen hunting over the same a rea  sim ultaneously, but th is  was not commoh.

These two raptoras e ffec ted  a  never-ending p ressure  on rodent populations 

and the th re a t o f acc iden ta l p redation  on game species was always p resen t.
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day and night.

A coyote, two skunks and about 12 weasels roamed the area 

constantly, the w easels; seldom covering an area more than a hundred yards 

in  radius during one day. Except a few hours at noon these mammals hunted 

the area almost unceasingly, some o f  them hunting throughout the n igh t. 

Kearly the entire section was system atically hunted the year round by at 

lea s t  s ix  house cats. Thus another factor was added to the already complex 

"balance" ex istin g  on the section .

Flora-fauna Relationships

There are certain ecological associations which generally need 

no explanation, but when interpreting predator-prey phenomena i t  i s  well 

to have the d eta ils  o f the situation  well in  mind.

Wild populations tend to ex is t in  proportion to the amount o f  

edge-effect. I t  i s  expected that animals w ill  be found most frequently 

next to those edges; the data gathered on th is  study are in  no way 

contradictory.

Along sloughs and ditches in  pastures there was a rather constant 

population of meadow mice. Here they were in  their preferred habitat—wet 

ground with a heavy overgrowth o f grass which permitted them to build  

their tunnels on top of the s o i l  yet remain hidden. Hummocks o f ground 

on which willows stood in  the sloughs gave the mice a good place in  which 

to build  their  nests and push their tunnels. The rank, green vegetation  

which grows in  the sloughs afforded the mice a never ending supply of 

green food m aterial, even in  winter. The marsh hawk, which shows a
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predilection  for meadow mice, was seen coursing over the sloughs and wet 

pasture lands. Bed-tailed hawks and occasionally rough-legs were seen 

quartering the sloughs In search o f prey. In the evening owls hunted the 

same area. The crepuscular coyote hunted the sloughs taking heavy t o l l  o f  

the mice i t  found there. Although weasels and skunks were le s s  sp ecific  

in  the choice o f land which they hunted, they were often seen snooping here 

and there up and down the sloughs in  search of prey.

Wet ditches, and the wet ground near them, present a different 

type of flora—one transitional "between hydrophytic and mesophytic, The 

grass found there was s t i l l  mainly "blue grass with a heavier mixture of the 

more wiry Cexex and Elymus. There were numerous forhs along the ditches

and a rather dense stand of rose "bush, snowherry, willows, and alders 

alternated with stretches on which the only cover was t a l l  grass (Elymus 

and Bromus) and various forhs. There were some mice here hut considerably 

fewer than along the sloughs. The t a l l  grass and brush afforded excellent 

cover for rabbits and partridges the year round. Invading the ditches and small 

streams in the more open areas were a few muskrats which e a sily  f e l l  prey 

to the larger predators because o f lack of cover. Bed-tailed and American 

rough-legged hawks end a great horned owl hunted along these ditches and 

moist areas. Coyotes, skunks, and house cats found ample stalking cover.

Dnring the day hawks were seen loafin g  and owls sleeping in  the willows, 

alders, and occasional t a l l  cottonwoods along the ditches. The hawks and 

magpies used the brush as restin g  cover at night as did the owls, skunks, 

and coyote in  the daytime. Animals flushed from cover and signs l e f t  be­

hind proved th is point. Numerous small birds, including a large number of
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Engliah sparrows, inhab ited  th is  "brushy area  631 year and domestic chickens 

frequently  hunted along i t .

There were th ree  farms on the area  and seven adjo in ing  i t ;  a l l  

o f these u n its  had some chickens which, p a r t ic u la r ly  in  summer, foraged 

as fa r  as h a lf  a  m ile from the "buildings. These chickens fed along fences 

and brush where the h&wks, owl, and coyote were to  be found hunting or 

re s tin g , yet the only p reda to r ac tio n  against them (as fa r  as could be 

ascertained) was scavenging on dead chickens dumped out by the farmers.

The p astu re  areas on the  section  were e ith e r  dry o r had sub­

i r r ig a te d  borders along d itches and sloughs. The dominant cover in  the 

pastu res was b lue grass w ith sc a tte r in g  brome and timothy in  p a r ts .  Along 

the fence rows there  was some rose brush and e ld e r  as well as a  few lone 

cottonwoods. The more damp p a r ts  o f the  pastu res were well populated by 

meadow mice and were f re e ly  run over by jack  ra b b its . In  the spring, summer 

and f a l l  numerous ground sq u ir re ls  ( C lte llu s  r lch a rd so n il)  were found in  the 

p astu res , p a r t ic u la r ly  along fences and high d itch  banks. The pastu res 

were hunted by a l l  the rap to res on the  a rea , and th e ir  borders were 

thoroughly p a tro lle d  by coyotes, skunks, and weasels. The damp pastu re  

land seemed to be the hunting ground most in  common to the p redato rs o f 

th i s area.

The f ie ld s  on the section  were of th ree  types during the w inter; 

f a l l  plowing, a l f a l f a ,  or wheat stubble. The plowing supported p ra c tic a lly  

no game or b u ffe r populations except fo r  the few ind iv idua ls along the 

borders of the f ie ld s  where they apparently  had m igrated from the populous 

neighboring areas.
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The a l f a l f a  supported heavy populations of meadow mice and along 

the edges furnished food fo r  the ra b b its  and p a rtr id g es  in  th e  summer.

Early in  the w inter the wheat stubble o ffered  cover and food to  a  la rge  

population of meadow mice end numerous p a rtr id g e s . Many coyote sca ts  and 

skunk sign were seen along th e  edges of the stubble f ie ld s .  The p a rtr id g es  

spent a  la rge  p a r t  of th e ir  time in  the edge of the stubble, around straw 

p i le s  and along brushy fence rows during the e n tire  time o f study. In  the  

summer when growing crops were found on most o f  the f i e ld  a reas, the rodent 

and game populations moved In  qu ite  rap id ly  to take advantage of the abundant

food and cover which crop land o f fe rs .

The change of cropping p ra c tic e s  and consequent s h i f t  o f plowed 

areas on the sec tion  during the  summer and f a l l  o f 19*10 had a  very marked 

e ffe c t on the  p o s itio n  and movement o f animal popu lations. With the la te  

summer plowing of la rg e  p o rtions on the east side  o f the  section  a l l  

populations sh if te d  west to p astu res  and unplowed crop lands. By noting  

the types of farming p ra c tic e s  on the  various p a r ts  o f the  section  (see 

p la te  I)  i t  i s  poss ib le  to p lace  approximately the p o s itio n s  o f concentrations 

of sm aller prey and hence a lso  the areas where one would find  the p red a to rs .

p redation  P a tte rn s

Mice; In w inter the meadow, mice on the  a rea  were found to b u ild  n ests  

anove the  ground and under the snow. A l i t t l e  dome iced  over by the heat 

o f th e ir  bodies re su lte d  and almost invariab ly  a sma l l  vent was formed 

d ire c tly  above the n e s t. Bailey (1915) notes th is  behavior in  the Microtus 

of G lacier Park. "TRhen the  f i r s t  snow f a l l s  they (Mlcrotus) plow l i t t l e



tunnels over the surface o f the ground, and these "become hardened and 

throughout the winter are avenues o f travel, . . Many winter nests are 

"built on the surface o f the ground and occupied u n til  the snow disappears." 

From these nests on top o f  the ground tunnels ramified through the snow, 

as extensive in  a horizontal plane as are th eir  subterranean tunnels in  

summer.

Weasels and skunks made a habit o f v is it in g  these nests which

they located by the small vent. Weasels frequently explored the Inside
/ ■

of the l i t t l e  iced domes, sometimes even working out into the tunnels, only 

to come back out through the place they entered and go on to another nest. 

Skunks hunted about these "houses" in  a manner sim ilar to the weasels but 

le ss  frequently actually  entered the nest. Piper (1909) says, "They (skunks 

and weasels) are most persisten t enemies o f mice." Magpies opened the 

mouse nests as soon as they could reach them through the opening in  the 

snow.

The deep snow and the frost free ground were a boon to the mice. 

They b u ilt their homes and tunnels securely under a foot or more of snow, 

gathered green food a l l  winter long and lived  comparatively free from attack. 

Hawks and owls were seen to dive into the snow after  mice, frequently 

completely burying themselves and emerging now and then with a mouse, but 

more often without i t .  The predatory mammals liv ed  l i t t l e  better , usually  

returning from a plunge into the snow with empty claws. In sp ite  of these 

depredations the mice lived  comparatively free from disturbance while the 

snow was deep on the ground. And in  sp ite  o f their  re la tive  security they 

furnished the staple winter food o f a l l  the predators on the area as can be
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seen in  tables I I , I I I , and IV.

ground squirrels: ground squirrels, rhlch are preyed upon considerably

by the larger raptores and predatory mammals, ceased their  a c tiv ity  for the 

most part by the la s t  week in  September and hence their  buffer action disap­

peared. Ko October p e lle ts  or scats contained ground squirrel remains.

Their hibernation occurred at a time when predator pressure was increased 

by the in flu x  of migratory raptores. By the middle o f March the ground 

squirrels came out o f  hibernation, just a fter  the winter resident raptores 

had gone north: Their appearance from hibernation at th is  time relieved

some o f the stress on other populations at a time when breeding, choice o f  

nesting s i t e s ,  etc.,'m ade the la t te r  intolerant o f th eir  winter concen­

trations and le s s  cautious in  their  habits.

Several early April scats and p e lle ts  showed predation had already 

begun on the ground squirrels. Fur and bone fragments in  scats and p e l le t s ,  

and skulls ly ing in  the f ie ld  showed that ground squirrels were preyed on 

quite consistently  as long as they were availab le. The la s t  three o f  

Leopold's f iv e  deleterious e ffe c ts  o f buffers (p .9) applied aptly to the 

ground squirrels. At the same time they were of great value in  reducing 

pressure on other species throughout the summer. *

Coyote: The coyote, a native of the p lains country, has stayed there while

the farmers have moved in  around i t .  By changing i t s  ways so as to l iv e  

with the farmer i t  has been able to stay in  i t s  old territory  in  sp ite  of  

e fforts  to exterminate i t .

At times i t  hunted p ractica lly  in  the farm yards as tracks proved. 

.Frequently during the winter coyote tracks were followed along the willow
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patches, "brushy fence rows, and out across open f ie ld s .  The track s  showed 

th a t the coyote had "been hunting these areas qu ite  c a re fu lly , not over­

looking any p o s s ib i l i t i e s —mice, ra b b its , p a rtr id g e s , or whatever e lse  

n igh t occur in  i t s  path . In  la te  November, 1939, the remains o f a la rg e  

muskrat k i l le d  and eaten by a  coyote were found under a willow about f i f t y  

yards from a small stream. This was without doubt a  case of acc iden ta l 

p redation . The p lace  where the muskrat was caught was c lose  to  a fence 

and dry d itch  which the coyote h a b itu a lly  used while hunting th a t side o f 

the p a s tu re . In another p a rt of the sec tion  a  marsh hawk was k i l le d  by a 

coyote. Fresh track s and a newly dropped scat were found a  short d istance 

from the k i l l .  Apparently the coyote had discovered the hawk early  in  th e  

morning as i t  was sleep ing  on the  ground near some scrub willows in  a  

slough and had k i l le d  i t .

Table I I  summarizes the  food h a b its  of the coyote as determined 

by sca t analysis only. Other sign found in  the f i e ld  show th a t the coyote 

had a lso  eaten a  muskrat, carrion  chicken, a  magpie, a  marsh hawk, a  Jack- 

ra b b it, and a ground sq u ir re l . The b ird s  were taken in  the  w in ter, the 

mammals in  the spring  and f a l l .

Mice formed the  main food of the coyote throu^iout the year but 

o ther mammals a lso  were taken during the summer; the la rg e r  s ize  o f  the 

l a t t e r  prey would make them an important fa c to r  in  the  coyote’s d ie t .  

In sec ts  were taken in  la rg e  enough numbers to make them important during 

the warmer months. Column B shows th a t they were found in  qu ite  large  

numbers in  1/6 to I / 3 o f the summer sc a ts . B irds were preyed on only 

during the w inter and then were an infrequent item . The sparrow-size



Table I I .  Season al summary o f  co y o te  s c a t  a n a ly s i s .  Column "A"— average number o f  food  Item s
per s c a t ,  column "B"—number o f  s c a t s  In  w hich th a t  food  item  appeared . (S ee  p la te  I I I . )

1939 1940 1941
F a ll Winter Spring Summer F a ll Winter Spring

Total number o f sca ts 29 24 12 6 23 12 6
A B A B A B A B A B A B A B

MAMMALS I*. 23 29 3.75 24 4.83 12 3.67 6 4.17 23 4.33 12 1.83 6
Microtus 4.21 29 3.75 24 4.67 12 3.67 6 4.17 23 4.33 12 I .83 6
C ite llu e •03 I
Others .04 I .16 2

INSECTS .•52 5 .83 4 .50 I 4.65 6
A crididae .17 3 .33 3 .33 I .17 3
Coleoptera .17 2 3.00 3
Noctuidae larvae 1.43 2
Others

S• ? .50 I .17 I .05 I

BINDS .13 3 •25 3 .09 2 .08 I
Sparrows (?) .09 2 .25 3 .09 2
P artridges
Others •°4 I

.08 I

PLANTS .21 4 .09 2 .25 2 •13 2 .08 I
Grass,  straw .17 .4 .05 I .25 2 •13 2 .08 I
Others .04 I .04 I

MISCELLANEOUS .07 2 .13 3 .08 I .17 3

See appendix, ta b le  V II, fo r  ind iv idual sc a t a n a ly s is .



- 2 8 -

M rds usua lly  taken could "be hard ly  more In d ica tiv e  o f food h ah lts  than 

a  s ing le  mouse. I t  I s  qu ite  po ss ib le  th a t many o f these avian prey were 

taken "by san ita ry  p redation . Some extraneous p lan t m ateria l was found In 

nearly  every scat analyzed, only exceptional Item s or amounts were noted In 

the ta b le . Miscellaneous Items Included a  considerable amount o f sand 

( g r i t  from the g izzard  of a  p a r tr id g e ) , 4 Nematode p a ra s i te s , p ro g lo ttid s  

from a  Cestode, one small Gastropod, and some wood, stones and d i r t .

Skunk; From the few skunk scats available (see table ;x) i t  appears that 

skunks fed almost en tirely  on mice in  the winter and on in sects and mice 

in  the summer. A summer scat (not included in  the table) found at the 

beginning o f the study consisted en tirely  of grasshopper remains. Those 

taken during the study usually had at lea st one mouse represented.

European p a rtr id g e ; During the  w inter months the p a rtr id g es  became 

extremely wary and i t  was d i f f ic u l t  to approach w ith in  50 yards before 

they flushed. In  w inter the p a rtr id g es  could be seen along the  d itch  

banks where there  was l i t t l e  snow pick ing  up seeds, green g rass, and 

g ravel, and taking dust ba ths. At o ther times they frequented straw  p i le s  

and the stubble next to brush rows. They would sc ra tch  through 6-8 inches 

of snow to  get food and g r i t  underneath. By mid-March the p a rtr id g es  

were already p a ired  end claim ing n estin g  grounds.

In  spring , summer and f a l l  they were more sec re tiv e  in  th e ir  

h ab its  and lay  w ell, flu sh ing  suddenly a t  short d istances . Throughout the 

summer they spent most o f the time out in  the f ie ld s  and in  p astu res w ithin 

a hundred yards of cover. In the f a l l  they congregated in  coveys of from 

6-20 members. Shortly a f te r  heavy w inter se t in  the coveys broke in to  

sm aller groups and several l e f t  the a rea , so th a t by spring there  were



from 8-10 p a irs  l e f t  on the sec tio n . Apparently 9-10 p a irs  i s  the  

approximate carry ing  capacity  o f th is  section  fo r  n e s tin g  p a rtr id g es .

In th is  region the p a rtr id g e  population i s  lim ited  mainly hy the amount 

o f av a ilab le  food in  w inter, and secondarily  in  most in stances hy the 

amount of cover.

Eawkst A ll observations on hawks were made according to species but i t  

was not fea s ib le  to separate p e l le t s ,  so p e l le t  analyses were grouped as 

food h a b its  o f “hawks on the area*.

Marsh hawks may be seen any time in  the daylight hours coursing 

back and fo r th  across sloughs o r f ie ld s  hunting mice. They f ly  t i r e le s s ly  

only 4-6 fe e t above the ground, making sudden plunges earthward as they 

see some quarry. Occasionally they re s t  a  few minutes s i t t i n g  on the  

ground, o r idien worried by a  group o f magpies they may take sh e lte r  in  

some brush fo r  a  short tim e. On no occasion were these hawks seen to eat 

anything but mice, although i t  i s  qu ite  probable th a t they hunt small 

ground sq u irre ls  in  the summer. The marsh hawk ea ts  many in se c ts  during 

the warmer months.

The r e d - ta i l s  a re  the hawks one commonly sees c ir c l in g  high in  

the a i r .  When hunting they may q u arte r the  f ie ld s  end p astu res l ik e  the 

marsh hawk or spend much time s i t t i n g  on a  post or in  a  t r e e  watching fo r 

some la rg e r  prey. During the summer the r e d - ta i l s  apparently  prey to a  

considerable extent on ground sq u ir re ls , bu t in  the spring and f a l l  they 

have to re ly  almost e n tire ly  on mice fo r  sustenance.

The American rough-legs come down from th e ir  f a r  north  nesting  

region to w inter in  the northern s ta te s .  From th e ir  a r r iv a l  in  November

- 2 9 -



1 t i l l  th e ir  depairture in  Pehniary or March th e ir  s ta p le  food i s  mice.

At times they may chance on a  p a rtr id g e , jack rah h lt, or in  hard  weather 

may even "stoop" to  eating  ca rrio n , as do most o ther p reda to rs In  the 

w inter. The rough-legs were watched ca re fu lly  and were observed to  prey  

only on mice during th e ir  stay  here in  the w in ter.

A summary of hawk p e l le t  analyses i s  given in  tab le  I I I .  No 

p e l le ts  were found in  the  w inter and spring o f I 9UI because the  summer 

hawks had a l l  m igrated south before w inter s e t  in , no northern  hawks 

w intered here , and the summer re s id en ts  had not retu rned  when the study 

was term inated.

Though there  were fewer hawks in  the e n tire  va lley  in  the w inter 

o f I 9U0-U1 the absence of hawks from th is  p a r t ic u la r  section  may have 

been c lo se ly  assoc ia ted  w ith the lo c a l sc a rc ity  o f mice. Itymond (1939) 

believes " I t  i s  the prey which determine the number o f th e ir  p red a to rs . 

P redators do e ffe c t to  some extent the numbers o f th e ir  prey but the 

in i t i a t iv e  l i e s  w ith the  p rey ."

The s tap le  food of hawks on the section  a t  any time was mice. 

Ground sq u irre ls  were preyed upon in  the  warmer months. A ra b b it , a  

pocket gopher (Thomomys talpoldea) and an u n id en tif ie d  small carnivore 

were a lso  taken in  the summer. The pocket gopher must have been picked 

up in  the fo o th il ls  5-6 m iles away as none have been found in  the in te r ­

vening area. These mammals formed a  m ateria l p o rtio n  of the  d ie t o f the 

hawks res iden t on the a rea  in  the  summer. TShen a v a ilab le , in se c ts  were 

taken in  q u a n titie s  su ff ic ie n t to make them a  ra th e r  important source o f 

food. Some b ird s  were taken but they probably played an in s ig n if ic a n t

-3 0 -



TABLE I I I .  Seasonal summary o f  hawk p e l l e t  a n a ly s is .  Column "A"— average number o f  food  item s
per p e l l e t ,  colunfb "B"— number o f  p e l l e t s  in  which th a t food  item  appeared.
(S ee p la t e  IV.)

Total number of 
p e l le ts

1939
F all Winter Spring

1940
Summer F all Winter

1941
Spring

50 23 3] 63 54 0 0
A B A B A B A B A B A B A B

MAMMALS 1.96 50 2.28 28 2 .4 l 31 1.75 63 1.70 54
Microtus 1.94 50 2.28 28 2.39 31 1.70 63 1.68 54 ,
C ite llu s .03 2 .02 I
Others .02 I .02 I .02 I

I1ISSCTS .34 9 .35 7 .68 20 -52 19
Acrididae .20 7 .03 I .29 11 .23 10
Coleoptera .OS 1 .10 3 .36 9 .21 8 '
Coleoptera larvae .02 1 .03 2 .04 2
Koctuidae la rvae .16 I .02 2
Others .04 .06 2 .02 I

BIRDS .02 1 .05 I .03 I .03 2 .06 3
Sparrows (?) .02 1 .05 I .03 I .03 2 .06 3

BLASTS .OS 2 .04 I .13 3 .06 3
Grass, straw .02 I .04 I .10 1 #
Borbs .02 I .04 2
Grain .04 2 .03 1 .02 I

MISCILLAKZOUS ,06 2



role In the food habits o f these hawks.

Owl; The great homed owl hunts nocturoally, picking up whatever prey 

i t s  powerful talons can grasp. Table IV shows the food habits of the 

great homed owl as learned from p e lle t  analysis.

: The owl l e f t  the area early in  February, igUl, so few p e lle ts  

were found in  the winter and none in  the spring.

The principal food o f th is  raptors was mice. Ground squirrels 

played a small part in  the food o f the owl because they are s tr ic t ly  

diurnal and the owl i s  crepuscular and nocturnal. In sects, mainly the 

larger beetles and grasshoppers, were taken quite often . Birds are a 

sign ifican t, though hardly important, item in  the owl's d ie t. They were 

taken, perhaps, mainly through accidental predation.

Magpies: Magpies were sometimes seen worrying marsh hawks or red -ta ils

after  they had caught a mouse or some other b it  o f prey. The magpies 

even tried  to rob the b ig rough-legs that wintered on the area. They 

are a most omnivorous bird—robbing granaries, k il l in g  mice, stealing  

from other birds o f prey, hunting out carrion and otherwise eating almost 

anything they can find. Frequent evidence of predation on mice was seen 

throughout the winter, sweeping t a i l  marks, a b it  o f v iscera  and fur in  

the enow te s t if ie d  to th is  habit o f magpies. Almost Invariably one or two 

magpies were frightened from any carrion that happened to be ly ing exposed. 

General; Despite some radical changes in  the predator and prey 

populations during the time of study the predation pattern remained 

essen tia lly  unchanged throughout that time. The following p la te  and 

tables c learly  ind icate the nature of predation that occurred on the area



IABLE 1 7 . Season al summary o f  owl p e l l e t  a n a ly s i s .  Column "A"— average number o f  fo o d  item s
per p e l l e t ,  column "B"—number o f  p e l l e t s  in  w hich t h a t  food  item  appeared . (See p la t e  IV .)

t a l  number of 
p e lle ts

1939
F a ll W inter Spring

191+0
Summer F a ll W inter

1941
Spring

?1 20 28 10 111 12 0
A B A B A B A B A B A B A B

MAMMALS 2.19 31 1.1+5 20 2.93 28 1.50 10 1.93 11+ I .85 12
Miorotus 2.19 31 1.1+5 20 2.89 28 1.20 10 1.86 H+ 1.85 12
C ite llu s .10 I .07 I
Others .01+ I

INSECTS .97 7

8• 2 .07 I
Acrididae •U3 1+ .07 I
Coleoptera .1+8 5 .11 I
Noctuidae la rvae .06 I
Others .11 I

BIRDS .09 3 •05 I .10 I .07 I
Sparrows (?) .09 3 •05 I .10 I .07 I
P artridges •

PLANTS .16 5 .10 2 .07 2
Grass, straw .06 2 .10 2 •03 I
Grain .05 I .01+ I
Others .07 2

MISCELLANEOUS .05 I .07 2

See appendix. Table IX, fo r  ind iv idual p e l le t  an a ly s is .



under consideration .
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As one may in fe r  from p la te  I I ,  the g rea te s t p ressu re  on the 

prey occurs in  the f a l l  during the m igration o f  rap to rs  and perhaps more 

severely in  the spring  when the prey populations a re  moving about a f te r  

rigorous weather, have a  lowered re s is tan c e  to  adverse environment, and 

a re  in  the process o f find ing  mates fo r the ensuing season. During the 

spring , a  pe riod  o f unstab le  populations in  an unstab le  physio log ical and 

psychological s ta te ,  a  r e la t iv e ly  high proportion  o f the  prey species i s  

suscep tib le  to  a tta c k  by hungry p reda to rs.

A ll the important p reda to rs obtained some of th e ir  food through 

acciden ta l or san ita ry  p redation . Such predation  probably included the 

p a rtr id g e s , ground sq u ir re ls , and muskrat k i l le d .  This i s  not an unde­

s ira b le  th ing  fo r , as Cottaa and Kelson (1933) say, "predation w ithin  

reasonable l im its  exerts  a  wholesome e ffe c t by curbing reproduction of 

the le s s  f i t  ind iv idua ls and th ere fo re  m aintaining q u a lity  and preventing 

spread o f d isease". In c id en ta l p redation  ra re ly  assumes proportions 

detrim ental to the maintenance of sa tis fa c to ry  populations.

Bating ca rrio n  was common to a l l  the  p red a to rs . Many o f these 

cases were a c tu a lly  observed and o ften  sign found around carcasses showed 

p la in ly  th a t i t  was an ac t o f  scavenging and not a  fresh  k i l l .  Dead 

animals and chickens were seen in  the  f ie ld  and l a t e r  evidences o f 

scavenging on these carcasses were to  be seen p la in ly . Unless th e re  i s  

f ie ld  observation to  a id  in  in te rp re ta tio n  i t  i s  o ften  im possible to t e l l  

from a  fea ther in  a  sca t whether i t  was primary or secondary predation  

or scavenging.
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Observed cases of ir re g u la r  predation  are  noted below: 

Table 7 .—Irre g u la r  food h a b its  o f p redato rs s tud ied '

A c c id e n ta l  S a n lta ry (T )  Scavenged
Great homed owl sparrows p a rtrid g e chicken
Hawks sparrows ground

sq u irre l
magpie, chicken

Coyote muskrat 

marsh hawk

p a rtrid g e p a rtr id g e , magpie 
chicken 

dead c a lf
Skunk — — — dead c a lf
Magpies sparrow mice (?) b lackbird , chicken 

a l l  dead animals

Numbers of mice eaten by p redato rs were determined fo r  the most 

p a r t  by counting the number o f in c iso rs  found in  the  scat o r p e l le t .  

Occasionally long le g  bones were used when no o th er determ inative 

charac ter was p resen t. A mass o f fu r without bones was counted as one 

mouse even though i t  obviously represented  more than one. A ll numbers 

were taken from the g re a te s t number of determ inative bones p resen t. The 

mice were a l l  id e n t if ie d  as Mlcrotus pennsylvanicus modestus and M. nanus 

by examination o f specimens caught in  tra p s . Only Microtus were trapped 

but Peromyscus artem isiae  ( T )  was determined to be on the  a rea  by 

id e n tif ic a tio n  o f a  p a ir  o f mandibles found in  a  coyote sc a t, and by 

tracks and feeding sign in  w inter.

Other remains.were id e n tif ie d  with the  a id  o f various members 

of the s t a f f  and by comparison with co llec tio n s . Numbers were determined 

by tee th , head capsules, and id e n tif ia b le  bones as f a r  as p o ss ib le . The 

presence o f S ilph id  b e e tle s  would in d ica te  the probable ea ting  o f  ca rrio n . 

Feathers, p lan t m ateria l and extraneous substances were recorded as 

"occurrence" as th e re  was no way of determining numbers represented  by th is
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m ateria l. A small amount o f g rass o r straw was found in  almost every 

scat and p e l le t  analyzed; instances noted in  ta b le s  were unusual cases.

Tabulating p e l le t  and sca t contents by occurrence only i s  often  

m isleading; i t  g ives a  fa lse  p ic tu re  o f the Importance of various food 

items in  the d ie t .  The average number of items per scat or p e l le t  i s  a  

b e tte r  index o f the q u a n tita tiv e  importance o f th a t food.

A ctually mice probably co n stitu ted  over go per cent o f the bulk 

o f the d ie t o f the  p redato rs here discussed. D irlng the summer the mice 

were av a ilab le  to  a l l  o f  the p reda to rs a t  a l l  times o f day and n ig h t. In  

w inter th e ir  reduced a v a i la b i l i ty  seemed to decrease the  number taken, 

but lo ss  of o ther prey species served to increase  the percentage of mice 

in  the p red a to rs ' d ie t .

The sharp reduction in  numbers o f mice in  the  summer of 19^0 

d id  not produce an appreciable change in  the food h a b its  o f  the  p redato rs 

on the a rea . This observation does not bear out the statem ent by Cottam 

and Nelson (193S) th a t "shortage o f a p re fe rred  food species may be 

re f le c te d  immediately in  the food h a b its  of an animal and lo c a lly  a l t e r  

h is  economic s ta tu s" .

When av a ila b le , in se c ts  were taken in  la rg e  q u a n titie s  by a l l  

the p redato rs on the a rea . In  coyote sca ts  and hawk p e l le t s  in sec t 

remains were found in  one out o f every four o r f iv e  summer specimens analyzed. 

The owls took fewer in se c ts  but th i s  food s t i l l  played a  s ig n if ic a n t ro le  

in  th e i r  d ie t .  B irds were taken by a l l  the p reda to rs mainly in  the 

w inter months. This in d ic a te s  th a t b ird s  were preyed upon mainly in  periods 

when o ther prey was scarce. The b ird s  taken were mostly small b ird s ,



pro'bably sparrows. Miscellaneous item s included such th ings as sand,

in te rn a l p a ra s i te s , and crustaceans. Some extraneous m ateria l was

found in  almost a l l  sca ts  and in  a  large  number of p e l le ts .

SDMMAKT AHB conclusions

1) In an in ten siv e ly  worked, well populated farm area  these p redators 

prey only in c id en ta lly  on domestic animals.

2) Bata were in su ff ic ie n t to determine whether change in  the number of 

food items per c as t was & normal seasonal f lu c tu a tio n  or not; i . e ,  

whether there  was a  s ig n if ic a n t v a ria tio n  in  th e  numbers o f a  sp ec ific  

food item per c as t a t  various seasons o f  the year.

3) Mice were the s tap le  food of a l l  the p reda to rs on the study a rea  

regard less o f the  density  o f mouse populations.

4) In sec ts  played a  s ig n if ic a n t ro le  in  the d ie t  of a l l  p reda to rs .

5) B irds, as prey, were s ig n if ic a n t but not important items in  the 

predators* food.

6) Reduction o f mice may have caused a  reduction in  the number o f  

predators* perhaps p redato rs did  not change food h a b its  to  meet a  

lo ca l shortage in  th e ir  p re fe rred  food but changed hunting a reas .

7) Predators eat what i s  most av a ilab le ; the proportion  o f food items 

in  the d ie t  i s  p roportional to  th e  a v a i la b i l i ty  o f the  prey species.

8) The p redato rs on th is  a rea  had l i t t l e  e ffec t on normal prey populations.
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Table VTe Summary of weather conditions In the G a lla tin  V alley during the  period  of 
In v es tig a tio n . From Montana S tate  Chemistry Experiment S ta tio n  weather re p o r t .

19!
Nov

59
Dec Jan Feb Mch

191*0
Apr May Je J lv

max
Monthly ave. min 
tem peratures ave

52.5
25.1*
58.9

1*0.6
22.5
51.7

23.8
3.3

13.5

33.7 
15.9 
21*. 8

1*5.2
26.7
36.1

51.9
30.9 
1*1 J*

68.3
1*1 .1*
5U.8

74.5
1*7.0
60.8

82.3 
52.1*
67.3

P re c ip ita tio n  
Snow f a l l  
Snow depth , l a s t  

week of month

.05
1.00

1.00 
1.50

5.00

1.98
27.50

lll.OO

1.22
22.25

13.00

1.28
9.50

3.33 1.38 2.99 .61

Wind d ire c tio n SE SW SB SW SW SE SE E SE

Auk
191*0
Sep Oot Nov Deo Jan

1941
Feb Mch

max 82.0 70.1 60.5 34.9 37.4 33.7 36.3 46 .6
Monthly ave. min 50.0 1*5.8 36.7 14.1 18.6 13.3 15.8 25.9
tem peratures ave 66.3 57.9 1*8 .6 24.5 28.0 23.5 26.3 36.3

P re c ip ita tio n .1*5 2 .1*8 I .05 1.25 1.11 .20 •44 ♦78
Snow f a l l 22.20 11.73 6.78 8.50 3.60
Snow depth, l a s t  

week of month 3.10 11.00 2.00 WW

Wind d ire c tio n SE SE SE SE WW SE SE E

-O
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Plate II. Graphic suggestion of predator-pressure and prey-availability. Arbitrary, but 
proportionally significant values used to indicate predator-pressure and prey-availability at
different times of the year.

Predators

Eutec lagopus s-jnhannis 
Buteo borealis calurus 
Circus hudsonius 
Bubo virginianus occ. 
Canie latrans 
Mustela longicauda 
Felis domeStious 
Mephitis hudsonius

K3
r e
CS
EZ)
S3
E5S

Ic-wov Dec-Feb '.'ch-May beP-Nov Dec-Feb Md

I

T

Availability of all 
prey except nice

Prev

Phasianus colchicus tor. 
Perdix p. perdix 
Lepus townsendi 
Citellue richardsonii

a s
CS
B I

Microtus epp. (cyclic regress
C23

Peronyscus sp



P la te  I I I

F ig u re  I .  Coyote s c a t .  -

F ig u re  2 .  The same s c a t  a n a ly z e d ; bones end f u r  o f  l l i c r o t u s . 
U pper l e f t :  f ra g m e n ts  o f  b o n es .
U pper r i g h t :  f i v e  u p p e r - l e f t  i n c i s o r s ,

sev en  u p p e r - r ig h t  i n c i s o r s ,  and a  p a i r  
in  th e  m a x i l la e ,  

f i v e  l o w e r - l e f t  i n c i s o r s ,  
s i x  lo w e r - r ig h t  i n c i s o r s .

C e n te r :  b i t s  o f  g r a s s .
B ottom : f u r .
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P l a t e  H i



P la te  IV

F ig u re  I .  Hawk p e l l e t s .

F ig u re  2 .  The l a r g e r  p e l l e t  a n a ly z e d ; bones and f u r  o f  H lc r o tu s . 
U pper l e f t :  bone f ra g m e n ts .
Top c e n t e r :  two p a i r s  o f  u p p e r  i n c i s o r s .
U pper r i g h t :  two p a i r s  o f  lo w e r i n c i s o r s .

b e lo w : s k u l l  w ith  f u l l  com plem ent o f  i n c i s o r s .  
C e n te r  l e f t :  b i t s  o f  g r a s s .
C e n te r  r i g h t :  b i t s  o f  e x o s k e le to n  o f  a g ra s s h o p p e r .  
B ottom : f u r .

F ig u re  3 .  Owl p e l l e t s .

F ig u re  4 . The l a r g e s t  p e l l e t  a n a ly z e d ;  bones and f u r  o f  ! ' l c r o t u s . 
U pper l e f t :  f ra g m e n ts  o f  b o n e s , t a i l ,  and f o o t .
U pper r i g h t :  s k u l l  w ith  u p p e r  i n c i s o r s  and two p a i r

o f  u p p e r  i n c i s o r s .
be low : m an d ib les  w ith  i n c i s o r s ,  th r e e  lo w e r - r ig h t  

i n c i s o r s  and two l o w e r - l e f t  i n c i s o r s .  
C e n te r :  b i t s  o f  g r a s s .
B ottom : f u r .
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APPENDIX



Table V II .-—R e su lts  o f  a n a ly s is  o f  co y o te  s c a t s  taken betw een O ctober, 1939» &&& A p r il ,  19^1 •

FALL 1939
1. 8 mice
2. 3 mice, canine o f small carnivore,

p iece  of com  cob, g rass
3. 6 mice, I  small gastropoda
4. 3 mice
5. 3 mice
6. 3 mice
7. 2 mice
8 . I  mouse, 3 A crid idae, I  D iptera
9 . 2 mice, I  A crididae

10. 6 mice
11. 4 mice, stone l /4 "  diam eter .
12. 2 mice
13. 3 mice, long blade of "slough grass"
14. 5 mice '
15. 5 mice, g rass , Hordeum seeds
16 . 4 mice

- 17. 2 mice
IS. 4 mice
19. 2 mice
20. 9 mice
21. 9 mice, I  Scarabaeidae
22. 4 mice
23. 6 mice
24. 4 mice
25. 5 mice, 4 Coleoptera, I  Lepidoptera 

5 blowfly larvae, carrion C itellus
richardsonll,

26. tS mice. I  A crid idae, grass and leaves
27. 3 mice
28. 3 mice
29. I  mouse

WINTER 1939-1(0
30. 3 mice
31. 4 mice

32. 4 mice, I  Nematoda, chicken fea th ers
33. 7 mice, severa l tapeworm p ro g lo ttid s
34. 2 mice
35. 2 mice, 2 la rg e  p ieces of wood
36. 6 mice
37. 4 mice
38. I  mouse 

. I  mouse

. 2 mice, forb leaves
41. I  mouse, small b ird  fea th ers
42. 7 mice, I  small b ird
43. 3 mice
44. 8 mice
45. 4 mice 
4b. 5 mice
47. 4 mice
48. I  mouse, considerable f in e  grass
49. 5 mice
50. 4 mice
51. 4 mice
52. 2 mice
53. 6 mice

JSPRINSr 19^0
54. 4 mice, 6 pupal cases
55 . 5 mice, 2 Acrididae
56. 3 mice, small b ird  fea thers
57. 6 mice, I Acrididae, snail bird feathers
58. 4 mice, 34 blades o f  "slough grass"
59. 7 mice, Poa l eaves and seeds
60. 4 M lcrotus, I  Peromyscus
61. 7 mice, I  A crld idae
62. Mouse h a ir ,  la rge  amount o f d i r t
63. 8 mice
64. Only mouse h a ir



65. 6 mice, small b ird  fea th e rs , 
rab b it fu r

T able VII continued.___________

93. 3 mice
94. 3 Bice

SUMMSE 1940 WINTER '1940-41
66.
67.
68.
69.
70.
71.

2 mice 
6 mice 
5 mice 
2 mice, 
2 mice 
5 mice

FALL 1940 
72. 10

J fc
76*.
77.
78.
79. 
SO. 
81. 
82.
85.
86 .
87.

88.
89.
90.
91.
92.

3
8
3
3
3
9
5

mice, 
mice 
mice 
mice 
mice 
mice, 
mice,
mice, ___
mice, wheat 
mice

4 mice 
3 mice 
7 mice,
3 mice,
2 Sylphidae 
I  mouse
5 mice,
6 mice,
3 mice,
3 mice,

small

2 A crididae, I  Lepldoptera la rv a

small white b ird  fea thers

9 l
97.
98.
99. 

100. 
101. 
102.
103.
104.
105.
106.

3 mice 
5 mice
5 mice 1 
3 mice
6 mice 

mice 
mice 
mice, 
mice 
mice 
mice 
mice.

2

1
4
5
8
2

72 inches

b i l l  and

much fin e  straw
1 Nematoda
2 Nematoda 

straw and

end grass

chaff

of p a rtr id g e

2 Acrididae, 
31 Noctuidae

I  Nematoda

SPRING 1941
107. Only mouse h a ir
108. 3 mice
109. 2 mice 
HO. 2 mice
111. I  mouse
112. 2 mice

la rv a e , 2 Carabldae

I  A crididae, I  Cocclnellidae 
I  D iptera 
I  Acrididae
64 Carabidae, 2 Noctuldae la rv ae , 
white b ird  fea th ers

o f  g rass leaves

fea th e r stub



Table V I I I .—R e su lts  o f  a n a ly s is  o f  hawk p e l l e t s  tak en  "between O ctober, 1939 sn -̂ A p r i l ,  19^1«

29. 2 mice
30. 3 mice, severa l leaves of forbs

FALL 1939
1. 3 mice*
2. 3 mice
3. 6 mice, I  Hemiptera
4. 2 mice
5. 2 mice
6 . I  mouse
7 . I  mouse 
g. I  mouse 
9 . I  mouse

10. 3 mice, I  AcridiAae
11. 2 mice, I  AcridiAae
12. I  mouse, I  Acrididae
13. I  mouse
14. 3 mice, I  Acrididae
15. 3 mice, I  Acrididae
16. Only mouse h a ir ,  3? inches of grass
17. 2 mice, I  Acrididae
18. 2 mice
19. I  mouse
20. 3 mice, 2 A crldldae, I  Coleopter^ la rv a , 

2 kernels o f  wheat, I  o f oats
21. 2 mice
22. 2 mice
23. 2 mice
24. 2 mice
25. 3 mice, I  Coleoptera 
2o. 3 mice
27. 2 mice 
23. 2 mice

31. I  mouse
32. I  mouse, I  Hemiptera
33. 4 mice
34. I  mouse, Lepus towsend! h a ir
35. I  mouse, I  Coleoptera
36. I  mouse, I  A cridldae. I  small b ird

fea ther
37. I  mouse
33. I mouse, 2 Coleoptera
39. (p a rts  of 7 p e lle ts )"  11 mice, I  Acridldae
40. (p a rts  of 5 p e lle ts )  10 mice

Wmnm i 939J <o
41. 1 mouse
42. 3 nice
4 3 . 5 mice
44. 3 mice
45. I  mouse
46. 3 mice
47. I  mouse 
43. 3 mice
49. I  mouse
50. 2 mice
51. 4 mice
52. I mouse
53. I mouse
54. 2 mice

♦P elle t numbers have no sequential s ig n ifican ce , they are only fo r  convenience. 
A ll mice id e n tif ie d  were e ith e r  Mlcrotus pennsylvanicus modestua o r M. Panusli



TABLE > 1 1 1  OontiguejL

55* I  mouse
56 . I  mouse
57.  2 mice 
58* I  mouse
59 .  U mice
60. I4. mice
61. 3 mice
62. I  mouse 
63* 3 mice
64. 2 m ice, considerable straw  
65* 4  mice
66. I mouse
67. 4  mice
68.  2 mice

SPRING 1940
69. 2 m ice, I  Elaterida-g,. straw , 

p a rts  of severa l wheat kernels
70 .  2 m ice, wheat straw
71 . I  mouse
72 . I  mouse
73 . 2 mice, wheat straw
74 . 4  m ice, I  an t
75 .  2 mice
76.  2 mice
77. 5 mice
78. 3 mice
79. 3 mice
80. I  mouse 
81* 2 mice
82. 2 m ice, I  a n t ,  2 b i t s  o f send
83. I  mouse, I  A arldidae
84. 3 m ice, 5 Noctuldae larvae
85.  5 mice

86.  I  mouse
87.  I  mouse
88 . 3 mice
89 . 2 mice
90 . 2 mice
91. I mouse
92 . 5 mice
93. 5 mice, I Coleootera
94 . I  mouse
95 .  2 m ice, piece of wood -g x I"
96 .  2 mice
97 .  3 m ice, canine of small carnivore
98 . 2 mice
99. 2 mice, 3 Coleootera

100.  2 m ice, numerous small b ird  fea th ers

SUMMER 1940 „ .v
101. 3 mice, numerous small b ird  fea th ers
102. 5 mice
103.  4  mice
104. 4  mice
105.  2 mice
106. I  mouse „
107. I  mouse, 6 Silohidae,. I  small fea th e r
108. 2 m ice, 5 s<  ̂ rah/aeidaa.
109. 2 m ice, I  C oleoo teriL
HO. 3 mice
111. 4  mice
112. 5 mice
113. I  mouse, C ite llu #  Th cfrardsonil h a ir
114 .  only mouse h a ir
115. I  mouse
116. only mouse h a ir

-I
S

-



-  IABLE V III  con tin u ed

117.

118.
119.
120. 
121. 
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141. 
11*2.
143.
144.
145.
146.
147.
148.
149.

mouse h a i r ,  C ite llu s  r lo h ard so n ll h a ir  
one small fea th e r
I  mouse, I  Ela te r ld a e , I  Scarabaeidae 
I  mouse .
I  mouse, I  S jlphidae 
3 mice
I  mouse, 3 Coleoptera
I  mouse
1 mouse, 2 Coleoptera
2 mice • 
only mouse h a ir  
I  mouse
I  mouse, I  Aorididae 
I  mouse, I  Acrldidae 
6 mice, I  C oleoptera, I  Acrididae 
I  mouse
I  mouse, 2 Coleoptera 
I  Thom/bmys ta lp o ld e s , mouse h a ir
2 mice
1 mouse
2 mice
only mouse M ir
1 mouse
2 mice 
I  mouse
1 mouse
2 mice
3 mice
I  mouse, __________
I  mouse
I  mouse, 3 Acrididae
1 mouse
2 mice, I  Coleoptera la rv a

I  Aorididae

I  mouse, I  Acrididae

150. 2 mice, I  Aorididae
151. 3 mioe
152. I mouse, I  Acrididae, I Coleoptera larva 
153» I  mouse, 5 Acrldidae
154. 2 mice, 2 Acrididae
155. 2 mice, 2 A c rid id a e
156. (parts of 7 p e lle ts )  7 mice
157. 2 mice, I  Aorididae

FALL 1940 '
158. I  mouse, I  Coleoptera
159. I  m ouse. I  N o o tu id a e  la rv a . I

Mallophaga. I  head Soirpus
160. 2 mice, I  Coleoptera
161. 2 mice. I  Coleoptera la rva
162. I  mouse, I  CoocineiTldae 
163* only mouse h a ir  ,
164* mouse M ir , I  Carabidae
165. I  mouse, 2 Coleoptera
166. mouse f tir , I  Aorldidae
167. 2 mice 
168* 3 mice
169* 2 m ice, I  Coleoptera larva
170. mouse M ir ,  I  Aorldidae
171. I  mouse, I  A crid idai
172. 2 m ice, I  A crididae 
175» 2 mice, 4  A c r id id a e  
174« 2 mice

U 75» 2 mice
. 176. I  mouse, I  C ite llu s  r icM rd so n ll

177. 2 mice
178. I  mouse
179. 2 m ice, I  A crid ldae, 10 seeds Heliaxrthus, 

.16 g sand



-TABLE V III  con tin u ed

117.  mouse h a ir , C ltellu s rlchardsonil ha ir .
one small fea th e r

118. I  mouse, I  Ela te r id a e , I  Scarahaeidae 
119» I  mouse
120. I  mouse, I  S jlphidae
121. J mice
122. I  mouse, 3 Coleoptera 
123* I  mouse ——— ———
12U. I  mouse, 2 Coleoptera 
125.  2 mice
126« only mouse h a ir  
127» I  mouse
128. I  mouse, I  Aorididae 
129» I  mouse, I  Acrldidae'
130. 6 mice, I  C oleoptera, I  Acrldidae
131.  I  mouse
132. I  mouse, 2 Coleoptera
133. I  Thom/omys ta lp o ld e s , mouse h a ir
13&* 2 mice -
135* I  mouse
136. 2 mice
137. only mouse M ir
138. I  mouse 
139* 2 mice 
1^0. I  mouse 
I i t l .  I  mouse 
lit2 . 2 mice 
114.3« 3 mice
Iijit, I  mouse, I  Aerldidae 
IitS.  I  mouse
lit6 . I  mouse, 3 Acrldidae 
lit?* I  mouse
II48. 2 mice, I  Coleoptera la rv a  
lit9« I  mouse, I  Acrldidae

150. 2 mice, I  Acrldidae
151. 3 mice
152. I  mouse, I  A crldidae, I  Coleoptera larva  
153* I  mouse, 5 Acrldidae
ISU. 2 mice, 2 A crldidae •
155» 2 mice, 2 Acrldidae
15o« (p arts  of 7 p e l le t s /  7 mice
157« 2 mice, I  Acrldidae

FALL 19ltO
158. I  mouse, I  Coleoptera
159. I  mouse. I  Kootuldae la rv a , I

Mallophaga. I  head Soirous 
160« 2 mice, I  Coleoptera 
161* 2 mice. I  Coleoptera la rva  
162. I  mouse, I  C occineilidae 
163* only mouse h a ir  ,
I 6it. mouse h a ir ,  I  Carabldae 
I 65. I  mouse. 2 Coleoptera 
166* mouse fu r ,  I  A crldidae 
167« 2 mice 
168. 3 mice
169* 2 m ice, I  Coleoptera larva
170. mouse h a ir ,  I  Acrldidae
171. I  mouse, I  AcrididaS
172. 2 m ice, I  A crldidae 
173* 2 mice, It A c r ld id a e  
174« 2 mice

■175« 2 mice
. 176. I  mouse, I  C ite llu s  r lch a rd so n il 

177* 2 mice 
178» I  mouse
179. 2 mice, I  A crld idae, 10 seeds B ellan thus, 

•16 g sand

-3
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rTAELE T i l l  con tin u ed

180# 2 m ice, I  Acrldldae
181* 2 mice
182* J mice
183# 3 mice
18U# I  mouse
183» 3 mice
186# 2 mice
187* 2 mice
188* I  mouse
189» I  mouse
190* 2 m ice, 2 C oleoptera,  I  A orididae*

6 grains o f oa ts 
191» 2 mice 
192. I  mouse 
193# 3 mice
1%.» I  mouse, I  small "bird fea th er
195* 2 mice
196# only mouse h a ir
197* I  mouse, severa l small b ird  fea th ers

198* I  mouse 
199« I  mouse
200* I  mouse, I  S ilph idae , I  Carabidae 
201* I  mouse — ———
202.  2 mice 
203* I  mouse
2QU* I  mouse, I  A crid idae, I  Sylphidae.

I  Coleoptera 
205* 3 mice 
206* I  mouse 
207* 2 mice 
208* 3 mice
209* 2 m ice, I  small b ird  fea th er 
210. I  mouse
211* I  mouse, I  A crldidae 
212.  3 mice



TABLE IX. R e su lts  o f  a n a ly s is  o f  owl p e l l e t s  tak en  betw een  O ctob er , 1939 , and A p r i l ,  19^1•

FALL 1939
1 . 3 mice
2 .  3 m ice, I  chokecherry p i t  
3 » 5 mice
Iu  I  mouse
5 « I  mouse, I  small b ird  fe a th e r  
6 .  2  mice
7 * I  mouse, 2 small b ird s  
8 # 3 mice 
9« I  mouse 

10* 3 mice 
11* 2 mice
12.  I* mice 
13» 3 mice 
lit* 3 mice
15* it m ice, head of Compositae 
16* 2 mice —— — —
17» I  mouse
18, I  mouse, 1*1; g sand* Elymus glumes 
19* 3 m ice, 10 A crididae* I  Coleoptera*

7 kerne ls o f wheat 
20* 2 mice
21* 2 m ice, 5 C oleoptera, 2 Acrldidae 
22* 2 mice
23* I  mouse, 2 Aorididae 
2k* I  mouse 
23.  3 mice 
26* I  mouse
27» I  mouse, 2 Noctuldae larvae 
28* 2 m ice, 2 Coleoptera,  I  Acrldidae 
29» 3 mice
30» mouse h a ir ,  it C oleoptera, g rass glumes 
31* 3 mice, I  Coleoptera

WINTER 1939-kO 
32* I  mouse 
33* I  mouse 
3k» I  mouse
35* 2 mice, la rg e  amount o f grass
36» I  mouse
37» 2 mice
38. I  mouse
39* 2 mice
kO* I  mouse
I t l • I  mouse, severa l small b ird  fea th ers
2t2* 2 mice
ll3* I  mouse
ltk* 2 mice
it5* 2 mice
2t6* I  mouse -
lt7* 2 mice
it8* I  mouse
lt9* I  mouse, g rass glumes 
50» I  mouse 
51» 2 mice 
52,  I  mouse

SPRING 19kO 
53* 2 mice 
54* I  mouse, I  Sorex 
55* 2 mice
56* I  mouse, 7 kerne ls o f wheat, I  stone 

. 57* I  mouse 
58* it mice, straw  .
59* it m ice, p iece o f wood 
60. 5 mice 
61* 2 mice



TABLE IX con tin u ed

62. 7 mice
63. 5 mice
64. 2 mice
65. 3 mice
66. 4 mice
67. I  mouse
6S. 2 mice
69. I  mouse
70. I  mouse
71. I  mouse
72. 6 mice, 2 In se c ta  
73» I  mouse
74. 9 m ice, 3 l a r g e  C o lc o p te ra ,
73. I  mouse
76. I  mouse
77. I  mouse
78. 3 mice
79. 6 mice
80. 4 mice

SUMMER 19^0 .
81. I  mouse
82. 2 mice
S3. I  mouse
84. 2 mice
85 . I  mouse, I  I mm. p a r t r i d g e
86. I  mouse
87. I  mouse
88. I  mouse
89. I  mouse
90. I  mouse

I  D iptera

FALL 1940
:9 i . I  mouse, several small fea thers
92. 5 mice
93. I  p a rtrid g e
94. I  mouse
95. I  mouse
96. I  mouse
97. I  mouse
98. 5 mice
99. I  mouse, I  Acrididae

100. 2 mice
101. I  mouse
102. 3 mice
103. 2 mice
104. 3 mice, I  C ite llu s  rlchardson li

WINTER 1940-41
105. I  mouse
106. 2 mice
107. I  mouse
108. 3 mice
109. 2 mice
HO. 4 mice
111. I  mouse
112. I  mouse
113. 3 mice
114. 2 mice
115. I  mouse
116. I  mouse



X. R e su lts  o f a n a ly s is  o f  o th e r  s c a ts  tak en  betw een O ctober, 1939 and. A p r i l ,  19Ul.

SKUHK
1. 5 mice
2. 3 mice
3. I  mouse 
U. I  mouse
5. I  mouse
6. I  mouse, U A crldldae, 2 Coleoptera
7. - .e n t i r e ly  C o le o p te ra , A c r ld ld a e  
g . e n t i r e l y  C o le o p te ra , A c r id id a e
9 . 2 mice, much f in e ly  cut g rass and straw

W2ASEL
1. mouse h a ir
2. mouse h a ir

3. mouse h a ir
4. mouse h a ir
5. mouse h a ir
6. mouse h a ir
7. mouse h a ir  
g. mouse h a ir  
9 . mouse h a ir

10. mouse h a ir
11. mouse h a ir
12. mouse ha ir
13. mouse hair
14. mouse h a ir
15. mouse h a ir
16. mouse h a ir

-9
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Area* Eame: Date s

Species Tracks Heard Den,'
n e s t

i Location
I '
I

Feeding sign  • Carcass, 
k i l le d  by

Scats
P e lle ts

Location Miscellaneous
dust b a th s , forms, hair, 
fea th ers , etc-

*

/ :

z.

3.

4. • i. ‘

5.
-

6. ______________

*1__________ __
■ ■

8.

9.
•:

10.

Il- •

I t

13. ' . ' -

/♦.

/5. * -

/6 - ■ - - 1

I t ... - - . '

/8. .



D ate:
A re a ;
G round: D ry , damp, w e t,  f r o z e n ,  snow

W ea th e r: warm, usual, c o ld ,  tem p._____
su n n y , c lo u c y ,  r a i n y ,  snoiving 
w in d y , b r e e z y ,  g u s ty ,  s t i l l

Name,
. T i m l i n  f i e l d  

F r o m ______

S e t t l e d R e f lu se dE x a c t  COT. R e s e t t l e d  
d i s t  co v er

G en e ra l co v erF lu sh ed  
d i r  d i s t

L o c a tio nTimeS p e c ie s Number D ir  d i s t  coy d i s t  d i rs lo p e ;  d i s t ,  d i r  t o  co v er




