
• • 

A Proposal for study 

funded by: 

THE WILDERNESS .RESEARCH CENTER 

MID 

TAYLOR RANCH FIELD STATION 

• 

COLLEGE OF FORESTRY, WILDLIFE AND RANGE SCIENCES 

~ Survey of the Coyote•~ Diet in the Idaho Primitive Area 

s ubmi ttcd by: 

Christian J. · Keller 

March 27, 1981 

Un:i.vers·i ty of Idaho 



• • •· 1 

INTRODUCTION 

Throu~hout history, the coyote (Canis la.trans Say) has proven to 

be one .o . the most durable and successful members of the North American 

fauna, despi tc o.11 of man' s eff ortG t _o extirpate it. It has prevailed 

in the face of bounties, government trapping, and habitat destruction. 

In fact, the .coyote has taken advantage of man-impacted areas and has 

enlarged its ranee to encompass . them. 

The oriGinal distribution of the coyote, according to Gier ( 1975), 

extended from the Mi ssissippi, west to the 3ierra. Nevada Mountains , 

north into Alberta, . and south to the extremes of .Mexlco , Sjnce that 

time, it has expanded its range _ to include nearly all territories 

south to Costa Hico , and north to the Arctic Circle in C~nada ~d 

Ala.ska. The lorig i tud j_nal d j_ ~; tri buti on of tbe coyote currently incl des 

the · breadth of the entire North American continent , from th'e Pacific 

to the Atlantic . (Young 1951). 

Young ( 1.951 ) reports that the coyote was originally a plains 

animal, that ha::; , in fairly recent t · mes, incorporated woodland and 

mountain i nto its habi tat. However, thoce areas which are most useful 

to man for aericul tural purposes, · the plai.ns , _remain the most useful 

to the coyote. There in,. ~ics the conflict that has been raging since 

the civilization of the West. 

Most a;tthor.s previous to the last two decades viewed the coyote 

as an interloper in ma.n ' s world, bent on <lcstroyine; his livelihood. 

With the eventual realization that Canis latra.nG was prospering des

pite control efforts, research has taken a different path: to a more 
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comprehensive knowledge of the animal. Rather than researching 

merely to subGtantiate claims of crop and livestock depredation, 

and stuc1yi.nc; ways to anni.hilate . the population, sc · entists have 

beg_un projects t at in end to contribute to a mutual understanding: 

a truce between man and the coyote, 

.My own motivation for proposing t _his research is based mainly 

2 

on my lntcrest in predatorc:- , rtnd man's contribution to their survival. 

This study ecame progressively more intri~uing to me as I found that 

most of the rer-earch that has been done on coyote food habits was based 

in areas where man was the dominant species. Only a few (A, Murie 1940, 

O. Murie 19L~5) _ have devoted · study to coyotes reGidine in regions 

liGhtly :i.mpa.cted upon by man. 

As <? br1.r, . f~ for rnorc ,qdvance(l , time- ·· .. tr-n:::;ive research, l havG 

chosen to study that part of coyote ecology most understood, the 

diet. In the relatively short time span afforded, and in light of 

my relat.i. v la.cl of experience, I :feel that scat collection and anal

ysis -will most rap.idly allou me to construct a survey of the coyote's 

food habits in the Idaho Primitive Area. Incidcn~al to, and by means 

of the method of scat collection to be employed, a rough map of 

coyote den J will be_ comp~led ~ Th:ts map could prove to be use-

ful to future research based in the area. 

Thfo research project , if completed, will greatly benefit me. 

The practical experience I would gain, and the enthusiasm for.my 

field that this project would be sure to intensify, will probably 

prove to be more important than the data I collect and the conclunions 
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I arrive at. 

LITERATURE REVIEW 

The coyote has been :;tudied extensively for many years and 

its 1iehavior and ecoloe;y j G fairly we 11 docwncnted . Canis latrans 

is a small to medium-sized canine of amazing adaptability and 

fecundity. After being conceived in late winter, two to twelve 

pups a.re bo::::- 1 naked and helpless in an earthen den, approximately, 

two months :1 · t cr . '~'h young are lar(;e cnour;h to leave the den in 

Hay, and from that time until the fall , they are cared for and 

trained by both parents (Gier 1975, Audelt 1979). 

As ear1y as three weeks , the -pups begin eating semi-digested meat 

regurgitat r;cl by the p·arents c;.nd after six weclrn , pups· freq ue ntly con

sUJne small r;13m ,1a1G ~-'rO ic.: ht to the d e n ( YounG 19.51) . Prom thL point 

on, the coyote ' s carnj_vorous life has besun , Studies indicate that 

the coyote ic a ceneral · st · c ·reeder which takes advantage of prey, 

carrion, · anc ver,ctat ·· on t o f ulf · 11 its dietary needs . 

As previow.~ly stat ed , most of the r e::--earch on coyote food 

habits bas hcen restricted to areas Hhere man- ' s presence has been 

strongly f:-:J.t. Examples of" these would include s tudies by Ferrel 

et . al . ( B5J). over the entire state of Cali.fornia, Fichter et. aJ.. 

( 19 55) in ::o l1raska, and projects in Mis ourri ( J<orschgen 19 57 ) and 

Arkansas ·(, rips on 197'~). The two latter s tudJ.es strongly su!)port the 

claim that thP coyote i s an opportunist· c feeder . In Arkans as, a 

state that coyotes have only recently occupied, the coyote takes 

advantage of the poul t:ry fa?ms prevalent ln the state . Chickens 
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and persimmons, both easily obtained in Arkn.nsa:3 but unavailable 

over most of the coyote's remaining rc;tnge, are mainstays of the 

diet.(C p~on 1974)(Sce table)~ 

Ferre l et . al. ( 195J) makes · t even more apparent that a 

coyote . eatc mostly what is available to it. In this study, the 

diverse terrain of California was divided into five regions from 

which data was collected. Al thouGh the d; ct from region to region 

was falrly constant , predictable var· ations dld occur. In the 

non-agricult cl coastal forest re[( on, rorl cnt, and deer were the 

most common food items.· . Livestock was third.in importance. In 

the heavily farmed Inland-Sierra regioL (including -the Sacramento 

and San Joaquin Valleys), rodentG were 0till the moqt important 

food, but rabbit was very common. '!' w • nd ul1on cottontail , pr -

valent in this area, is an edge speci s thaL thrives on cultivated 

lands. Vegetables soared from last in importance. in the Coastal 

and Northeast regions to a fairly large proportion in the Inland

Sierra study area- with its farms and orchards (Ferrel et.al. 1953). 

The studies most comparable to my proposed research are those 

by Adolph and 012.us 1urie ( 19h0, 1945). They are similiar in method 

and environment. :I?o_th · of these projects took place in lightly popu~ 

lated, nort,hern Tiocky Mountain ree;ions, roughly similia.r to the 

Idaho Prim it· ve Arca. They found that in these remote regions, 

coyotes rcJy :;trongly on rodents, rabbits , and big game probably 

in the form of carrion. Livestock did not constitute a large part 

of the diet . AGain, those food i tern--; moGt available were eaten. 
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Data from Past Coyote Food.Habit Studies. -~-

Food Item (percent occurrence) 

Other Wild 
Authority_ Loc ation Sa~ple . Source Rodent Lagomorph Deer Elk Big Ga.me Bird Carrion Livestock Poultry Vege t. at:. on 

A. Murie ·Yellow- 5, )86 scat 59 .85 3.93 1.03 16. 18 1.76 3 .16 --* .05 .OJ 2.04 
1940 stone. 

O. "~urie Br . Col. ~ ., 1 scat 5. 13 69 ,39 ·4 .60 - 1.53 7. 40 --* 6. 6µ 1.78 
..,,..1... ... 

1945 r,1ontana 286 scat 40 .78 JL18 .35 19.36 - 3.49 --* -- - 0/"\ • vV 

Ferrel et. Calif . 2 , 222 storr. . 49 . 1 29 .3 18 .5 - - 15.8 na ·23 -3 2.3 -•· al. ·1953 

Fichter et~ Neb. 747 sto1!1:.~ na 58.2 .4 - - 29 .9 na 26 .1 14.2 3.6 
al. 1955 2, 500 . scat na 23 .0 7.6 - - 32.6 na 30 .5 1.1 16 .0 

Korschgen fto . , 770 stom . 36.J 55 .3 2.9 - - 6.2 8 .6 13 .8 15.8 7 ,9 
·1957 '"<?6 ::;cat JJ .J 80.4 - - - 9,5 na 2 8· 5.2 -~ L:..,, ✓ • - · 

Hawthorne r:E Calif . ;BL~ scat 74.2 5.7 35 .2 3.7 15.2 45.3 - - -- -1972 

Gipson Ark . 168 stem. 9 .0 7.0 5.0 - - 10 .0 na 13. 0 J4.o 38 .0 . 
197l~ 

* A. t-~urie and o. Murie did not consider carrion as a separate food source, bu-t categorized ~.it under the appropriate pr ey . 

** Ferrel et . al . did not identify plant material. 
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STUDY AIID~A 

The Idaho ·Primitive Area is a vast roadless area of approx

imat -ly 5,200 km2 , Because of the inacces sibility and size of this 

area , this study would be limited to a strip of land along the Big 

Creek drainage from the Middle Fork of the Salmon upstream to the 

confluence of Monumental and Crooked Creek. Expeditions to other 

likely areas of coyote use such ~.s r.old Meadows will be taken if 

posrd.blG, The region is located in central Idaho at approximately 

L~5 15_' N, a nd 115 0' ~·lest . ( see maps) 

The cHmate of this area ranges from cold and moist on the 

north slopes to dry and temperate in the lower Salmon Valley , 

Th0 topography or the proposed study area 1r; severe with eleva

tions up . t o over 8, 100 . f eet . Snowfall . i_:-; the predominant form of 

.precipi t _ation ,md snowc over ranges from ten feet deep on the upper 

ridges to very little in the low valleys (Seidensticker 197J-). 

The v .~c;ctati on is coniferous with four of Daubenmire • s ( 1952.) 

habitat type::, the most prevalent. Pondcrosa pine (Pinus ponderosa), 

and Doue;J.ar~ Fir ( I 0cudotsuca mcnzies .· i) cover the lower sloper; . 

Engelmann J pruce (Picca ,cngelmanni·) and Subalpine Fir (Abies 

lasioc·arpa) habitat . t,ypes grow on the hieher , wetter inc.lines. 

Lodgepole pine (Pirnis ~ontorta) populates the Dougl2s Fir and 

3pruce/Fir zones ai,ter they have been damaged by fire . !<Jountain 

mcllilows tin t cont.ri bute ercatly to the wll<l.li.fe population:3 are 

interspers-;d throuGbout · the coniferous forest{ Seidensticker 1973). 

Alpine rcd ~p zones prevail on the higher peaJcs. 
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METHODS 

i'ieirn7.er et. al. (1975) came to the conclusion that scats were mnrP. ,, . . . 

suitable for dietary analynis than stomachs . Large-scale c6yote mort-· 

hlity may ~feet the results of a dietary Gtudy and scat collection 

allows a much larger sample slzc . 

Olaus Murie (1954) gives a good description : of coyote scat and 

tracks~ any questionable scats will not be used. Accumulations of 

coyote scc1,t most often occur a.long trails and near scent posts. If 

need be, !::cent posts will be utilized to ensure a large enough sample 

size. 

Dc.nning sites , as obvious locations .of high coyote use, will be 

g.i ven sped al attention c.:i.nce they a-re ready sou.recs of scat . Extreme 

care will be ex 'J_·ch;ecl to pr Jvc nt dis turb.' nr the den and the concequcnt 

den site movement (Audelt 1979, Gier 1975) . A map of all .coyote den 

locations that have been discovered will be constructed to aid com7· 

pletion of this particular study, and future research: projects. 

Observations and records of coyote feeding activity will be 

taken, especially wh~n coyotes a.re observed feeding on vegetation 

that is difficult to i.dcntify in the scats . Observations should be 

easily accomplished with :the aid of binoculars. A blind s hould not 

be necessary ( Fichter 19.50). 

After scato nrc collected , they will be placed in individual cotton 

bags. The se bae;s will be labeled. with date , locat ' orl , and appru~ent age 

of the scat. Each ccat will be assigned a number for filing purposes. 

After transport ·.ng the sample to the base camp, it will be dried in 
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some manner to prevent spoilage. Korschgen . (1980) recommends that the 

scat not be washed because washing disturbs the sequential segmentation 

that food i terns often exhibit in the sample. 

The actual analysis of the scat will be ~complished through 

hand sei:aration and identification, A dissecting microscope will be 

used to aid in the identification of small bone::;, seeds, and hairs. 

The presence of ea.ch food item in the scat will be recorded on cards 

with the other pertinent information. Efforts to record food items 

by volume .-rill be avoided, bec ause of the differing detectablli ty and 

digestabili ty of various foods , ( Weaver et. al. 1979, Johnson and Hansen 

1978, 1979). 

Key::; to th - identification of animal 2nd . plant specie~ present in 

t.h0 scat 1-:ill · ~ reJ.kd on he~.vily . Blair ct. al,, ( 1957) contains 

d~ccrlptions of mammal teeth and skull slructure·, r1.long wl th ident. · fj -

cations of all the vertebrates. An nrticle by Stains (1959) provides 

a species k~y for t he identification of the calcancum in small mammals. · 

Hai.r identification will be accomplished Hi th the r1.id of a key ond 

text by Moore et. al . ( 1974). Several keys for ver,etation and seeds 

are available (Hitchcock et. . al. 1973, Martin et. a1 . 1961). The 

University of I cH1ho' s mam~al 1 colle,ction w:tlFbe ,utilized when ' the 

keys are not Rd<iq unt2 . 

The o. ~~e or the scat will not be a factor n thi.s stL)dy bccau~e of 

the diff:lc ultie~ in determininG scat age. Because of tM s fact,. sea

sonal differences in diet Hill not be noted . However, the location of 

the scat may prove to be significant if a doscrepancy continually sur-
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faces between scat samples from widely seperated areas .• 

EQUIPMENT 

.500 c otton sample ba,e;s with drawstrlnes or twist ties 

_500 d urable pap8r labels with strines 

reflecting oven or drying rack (to aid in dessication of scats) 

binocular dissecting .microscope with case 
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various cnc:1mel containers , petri dishes, and dissecting tools 

use· of a reference collection of small mammal and bird skeletons 
[.!.Dd hides 

SCHEDULE · 

June 1 

June 1-7 

June B
AUGUS ~ 1l~ 

arrive at Taylor Ranch 

familiarization period 

Scat collection , analysi s and. be havioral observations 
Leave Taylor Ra11ch 

Approximately 
November 20 

Submission of F'inaJ. Paper • 
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. ADDENDUM 

Recent correspondence with Chuck Elliot, an alumnus of the 

University of Td dho ' . · school of trildlife , has res ul tcd in a ci.r

cumstancc J)ar j en a-.: y important to this proposed study . AI3 a 

poss'ible portion of Elliot 's research on the Columbian Ground 

Squirrel, he collected 150 coyote scats from various parts of the 

Idaho Prim.:i.tive Arca during his lwt slmmer there. After receiving 

12 

·my letter rcq ue,·t:i.nr, information on the rodent population!~ in the area,, 

fa· . Elliot felt tbo.t these scats will be more important to my 

study than to his. So , he is sending me 150 washed and bagged 

scat samp .es so that I can analyz,e them . Hopefully·, the data 

<.icri vcd fi·om the 0c :::;amplec:- can be inc orporatcd into my stpdy 

and some com.re 1:~0110 can bE" · madc in ~; 1pport of' my conclusions . 
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March 12, 1981 

Dear Sirs, 

Chris Keller has ask'ed me for a letter of recommendation for 
your Taylor Ranch Honorarium Pro~ram. 

I have known Chris since he was thirteen. My first impression 
of this self-assured young man was formed the evening of his 
eighth grade band concert when, durind his drum solo, he lost one 
of his sticks and undauntedly kept playing until such time as he 
could retrieve it. I watched him continue to mature throu~h his 
high school years. 

In my Advanced Biology class, a laboratory and research oriented 
course, Chris showed considerable insight interpretint; data and 
formin~ hypotheses. He is a ~ifted student who showed an aptness 
for science - always interested and often ahead of the discussion. 

Chris was an enthusiastic participant in Bios Club field trips, 
showing considerable interest in all wildlife identification and 
ea~_ily mastering same. 

Chris is an even-tempered, energetic, self-starter whose belief 
in himself and his ability will make him an excellent candidate 
for your summer program. Therefore, it is my privile~e to hi~hly 
reco~nd Chris Keller. 

~incerely, . -,-- ----;-:-; \i-·---- · 
0 ~ •') .,, ;• /} ~( . . , '-· .,· .J , r,1.,,. , t.<!-- '--

~, .... ,.t. ..... - C _ ., 

' Department of Biology 
Greenvill~ Area High School 

--Greenville, Pa. 
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" To Wilderness Hano.um Committee fi::I: Univetsityotldaho 

From __ W_in_i_f_r_e_d_ B_._ K_e_s_s_l_e_r ___ ________ _ 
Inter-Office Memorandum 

Subject_ L_e_t _t _e_r_ r_e_c_o_mm __ e_n_d_i_n_g_ C_h_r_i _s _K_e_l _l_e_r ____ _ Date 13 March 1981 

Chris Keller has asked me to submit a letter of recommendation in 
· behalf of his application to the Taylor Ranch Honorarium program. 
Chris is an exchange from Notre Dame University, and so most of 
our faculty are not acquainted with him. He is enrolled in two 
of my classes, so I am more familiar with his capabilities. 

Chris is one of the outstanding students we've had in our wildlife 
program, as a glance at his scholastic records will show. His 
energies are not restricted to bookwork, however. My Wildlife 
Techniques class requires a substantial amount of field work, and 
Chris' enthusiasm in these tasks is contagious. He has conceived 
and prepared his coyote proposal entirely on his own, as opposed 
to the typical undergrads who need considerable guidance to 
successfully develop their . research ideas. Chris is more advanced 
in this regard than alot of graduate students I have known. 

I am confident that, if selected, Chris .will produce a quality 
research paper with a minimum of supervision. His pleasant person
ality will fit in nicely with the other people living and working 
at the Taylor Ranch, where Chris proposes to base his study. 
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