
• 

4r. John D. Gimbel 
G-10 Gault Hall 
University of Idaho 
Moscow, Idaho 83843 

Dear John: 

• 
Hay 6, 1976 

The Technical oard of the Wilderness Research Center has 
decided that we will not be able to und your proposal, 
''Behavioral Patterns in A Colony o Yollow-Bellie , ta ot 
(Harmota flaviventris) in the Idaho Pri itive Area". 
There were several good proposals and unfortunately not 
sufficient funds to finance all projects. 

We a_preciate your effort in writing the roposal an 
would invite you to su it a ain next year. 

JHE:ms 

Sincerely, 

John H. Ehrenreich 
Dean 
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YELLOW-BELLI 1
. (Marmota flaviventris) 

John • Gimbel , G 10 Gault Hall , University of Idaho , Wioscow , Iflaho . 

-ynne-Ed,ards(l964) ~as the first to postulate that animal populations 

regulate themselves through social interactions and their affects 

u on the food supply . The social interactions leading to the ter

ritorial system of marmots has also been postulated to be im ortant 

in the regulation of their numbers( ownhower an Armitage l_;,71) . he 

purpose of this study is to observe when certain behavior occurs , its 

duration time an~ its importance in the social interactions that 

occur . 

OBJ--:!vTIVES 

1) To determine when the major activity neriods occur . 

2) To deter.mine the time devoted to each activity . 

3) To determine if a correlation exists between temperature ana the 

ini~iation and termination of daily activity . 

4) To a.etermine if a correlation exists between body weight ana 

activity times(e . g . A possible correlation betw en a certain body 

weight and diminishing foraging activities) . 

[AT IALS AHD r:ETBOD 

Marmots are diurnal ana occupy a variety of environments ranging 

from low-elevation meadows to alpine situations(Sven~sen 1973) . 

Seventy-five percent of all marmots live in colonies(Svenasen 1973) . 

One colony of marmots from among the m~rmot population located in 
,=,e,(c,L 

the horse pasture of the Taylor Ranch RQsearoh Station will be sampled 
ana observed . All individuals will be live trapped using homemaae 

- hu+ 
\"✓ Ood chuck traps as a esigned by Trump and Hendrick son( 1943) , Awi th 

slight modifications . A piece of heavy metal screening with quarter 

inch holes 36 by 50 inches(91 . 44 X 127 cm) will be bent to form the 

main body of the trap 12 inches high , l? inches ~ide and 36 inches 

long(3O . 5 cm X 30 . 5 cm X 91 . 5 cm); the ena, the door , an~ the frame 

on which the a oor is hinged will be marl e of \vooa . The a oor frame is 

made of 4 pieces of wood, 1 by 4 inches(2 . 5 cm X 10 cm) , ana fastenea 

flush with the trap outsic1e the screen. The door is suspenaec=i insirle 
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the tran and is connectea to a strong niece of string. The string . is 

connected to a thin loop of threaa vhich is attached to an elevated 

metal treadle 6 by 8 inches(l5 . 3 cm X 20 . 3 cm) that is hinged to the 

floor with two loops of wire . lhen the treadle is de~ressea , the 

thread breaks and the door falls shut , we _ ging against the bottom of 

the trap . Trapped woo0chucks have been observed pushin~ the aoor , 

but never pulling on it , and there has been no eviaense of animals 

escaping from this type of trap . ~his design has the advantage of 

working vrnll in rough terrain and in heavy vegetation( Trump and 

Hendrickson 1943) . 

Armitaee(l962) found that oats and clover worked well for bait . 

The two most imnortant factors founa in tranping vrnodchucks were the 

proper placing _of the tra- sand the presence of woodchuck odo on the 

trap . Human odor seems to have had no noticeable effects in previous 

studies(Trunrp ana Hena-rickson 1943) . 

Traps are best placea in the runways , especially where the trail is 

narrow . This makes it possible to camouflage the entl'."ance , and ma es 

it more difficult for the anima l to aetour around the trap . The trap 

will be loosely covered with cloth or vegetation to nl'."event direct 

exposure of the confined animal to the scm. This was found to be a 

major source of mortality in other stuaies(Trump and Henarickson 

1943 , Nee 1969) . 
To remove a cap:turea marmot the mouth of a burlap bag , v:rhich is 

enclosed in a nylon fishing net, is placed around the trap entrance . 

The marmot enters the burlap bag , ana the end facing the trap is 
tie<:i shut . The animal is allowed to enter the nylon net and this is 

then tied shut , leaving little room for movement(Nee 1969) . 
Nee(l969) found that placing a hend on the nae of the marmot ' s 

neck or lightly gripping some nane skin causes the animal to become 

docile . This condition rema ined for about 15 seconds as long as no 

quick movements were maae a nd could be reintro<:lucea by the same 

process(Nee 1969) . 

=ach trapped animal will be sexed , aged anr:l ma rked fo-r clear and 

easy iaentification. Ear tags r.i..nr:l colored streamers ·will be used 

for identification pur-poses . Sex vdll bo aeterminea by visu.ql 
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observa tion . Age com osition will be aeterminea by weight ana the 

ti1.1e 1Je-riod '.then each animal is first trapnea . 

Downhowe ana Armitage(l971) observed that young marmots arrive in 

the colony in miasumme:r. and are the smallest animals present , weighing 

about 1 lb( . 45 kg) . Yea-rlings may also be distinguished by their 

small size when compared to adults . In June, a yearling weighs 3 to 

4 lbs(l . 4- 1 . 8 kg) , whe-reas an adult weighs 6 to 13 lbs(2 . 7- 5 . 9 kg , 

Dovmhove-r and Armitage 1971) . Dach animal will be weighed to the 

nearest quarte-r of a pound( . 11 kg) , using a spring balance , while it 

is still secured in the net . 

A number one hog ring with attached streamer se-rves to make each 

animal more ir3entifiable . Vinyl plastic flagging one and three six

teenths inches(2 . 6 cm) ~iae and 13 inches(33 cm) long will be used 

as the streame-r material . The strip is folaea and attache~ to the 

hog t'ing with a falconer ' s jess knot cemented with epoxy . The -ring 

is attachea to the loose skin a t the back of the animals neck . 

P-revious wot'k has fauna tle rint?."s to remain inta ct in, efinetly ana 

no skin -rea ctions have been notea(svendsen 1973) . The use of dif

ferent colored flogging , 1i th painted nw:1bers will facilitate rec

ognition of individuals at a distance . The ea-r ta~s serve as a 

secona source of identification should a st-reamer be lost . 

The bu-rrovrn will be classified as either home-burravvs , where an 

animal normally sends the night and where the young are born; or 

auxilia-ry burrows , which serve as a lace of -refuge when the animal 

is unable to return to the home bu-rrov, au-ring an ala-rm call(A-rmi tage 

1962) . Armitage(l962) found that the best way to oistin_uish the 

two ty-oes of bur-row systems was by activity . ..he observation of 

v hich marmot occu-Jies what burrow is best accom-olishea au-ring the 

last hour of light1 as each animal usually sits by the entrance to 

its burrov, for some time p-rior to entering(A-rmitage 1962) . Armita e 

( 1962) f Olmd that ho"ne burrows have a t~east 3 o·penings while 

auxiliat'y bur-rows commonly have 2 and sometimes only one . 

The activities of ms.rmots are bimoc:lal , with the greatest f ctivity 

occuring between 8 o ' clock and 10 o ' clock in the morning ana 3 

o ' clock to 5 o ' clock in the afternoon. The time of these activities 
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tends to shift in August with the first peak occuring later ana the 
r 

second neak occur"ing earlier , suggesting the influence of temperature 
(Armitage 1965) . Temnerature readings will be taken when the first 

marmot apnears in the norning and a~ain at night when the last marmot 

enters a burrow to see if any correlation exists . 

Observations will be made fr.om several loc2. tions arou.n.rl the colony 

using 10 by 50 binoculars anr! a spotting scope . Two clifferent methods 

will be used to aetermine the different behavior patterns and their 

duration. The first approach is to -record the activity of all ~a . . mots 

at one instant in time . The second apnronch is to follow the activity 

of one m, -rmot durin,_'. the entire day . 

Behavior will be reco_ra e11 as: feeding anrl gatherine, sunning, 

igging, resting(under r.ouna) , mating , amicable , agonistic ana play 

fightin·?:: • These behavior patterns v,ere classifiea in detail by 

Armitage(l973) and his descriptions will be used as the basis for 

behevioral determinations . 

Live trap ing ana r,eic_rhing of a few select ind iviaua.ls will continue 

throughout the summer to ~etermine if any correlation exists betveen 

body weight, activity ana the auration of these activities . 

Armitage(l96?) found an increase in wandering late in the summer , 

wherein some adults traverse~ great areas of the colony and in some 

cases left the colony . Anthony(l923) nostulatea that seeking 

hibernation sites might be the cause of such wanderings(Armitage 1962) . 

Surrounding areas will be observed to see if any aninals move from , 

or to the stu(ly area . 

nrs ussron 
Adult male marmots typically establish a territory, vith one or 

more adult females nl us subora iw=~ te s occupying burrovrn within this 

area . Resinent males exclude all other adult and yearling males 

from this area(Svendsen 1973) . Territoriality in marmots is nostulatea 
e 

to have 3 major functions . Juvtnal~ survival rate is n..ncreasea , out-

breeding is encouraged , and the fitness of the colonial male is 

enhancen(Armitage 1974) . Increased surface activity of marmots may 

result in increased animal conflicts . An animal can reauce its 

conflicts by reducing its level of activity or chanping its ulace or 
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time of activity(Armitage 1965) . 

The dis ersal of yearlings from marmot colonies is related to 
levels of agonistic behavior . Agonistic behavior between pregnant 

females and yearlings enhances dispersal . Male yearlings have been 

observed leaving a locality immeniately after being chased by one 

of these females . Hm,ever, agonistic behavior alone is not su.fficient 

to cause ais- ersal . The continued presence of the adult male is 

apparently necessa_y to cause yearling male dispersal . This conclusion 

is su norted by the failure of all yearlings to become residents 

when introduced into a locality with an established resident male . 

But \Vhen introduced into a colony lacl""ing a resident male the 

yea lings remained as members of the colony(Armitage 1974) . 
Dmnmhower( 1968) found behavioral a ifferences an important consid

eration in the aisnersal of yearlings . The more aggresive female 

yearlings either remained at their birth sites in the colony or 

dis , ersed , whereas subordinates tended to move to the ueriphery of 

the colony if sites were available(Svendsen 1973) • .rhe colonial 

adult females subdiviae the territory ana the use of the area by 
any female depenas upon the behavior profile of the individual(Svenasen 

1973) . 
1AT I.ALS 

Materials to construct the traps 6 
~o e~r ~µ,gs 
20 # .. 1 hb~~rings 
4 meters of flagging($ aifferent colors) 
1 large nylon net-
1 spring balance marked in . 2 kg units 

A prototype of the trap will be built prior to the study to insure 

that it performs adequately . In this way , the tra- s can be built at ihe 
research station , which will kleviate some of the trans _ortation 

problems . 

VITAE 
John D. Gimbel was bo-rn August 14 , 1954 in New York ity . He 

attended public school in Fair Lawn , N. J . and graduated from iair 

Lawn High School in 1972 . He entered Paul Smith ' s .,allege in N. Y., 

where he -received an A. A. S. degree in forestry in 1974 . He is 

p-resently a first semester senio-r at the University of Iaaho majo-ring 
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in fish and wilr1life mana ement . 
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