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This is an inquiry into landscape-level population dynamics in the snowshoe hare, Lepus 
americanus, using empirical field data to ~st ecological theory. We found evidence 
supporting a source,.:sink dynamic1 the mechanism proposed to.explain why snowshoe 
hare populations appear not to cycle in :fragmented forests of the species southern range. 
We estimated birth, death, and movement rates for snowshoe hares thatlived solely, ot in 
mixtures of, 4 different categories of forest stand structure (FSS) type. We validated the 
use ofultrasonography as an effective tool to monitor fetalm.1ml:ier and. pregnancy rate, 
We sampled individuaJ patterns· of PSS type occupancy, which we used as covariates in 
survival and emigration models. Estimated survival rates decreased as individuals spent 
proportion any more time in the Open young and Open mature FSS types, The Dense 
young and Dense mature FSS types· were potential ''sources.,. Derise mature had positive 
expected population growth, which wasJower1n models that included movement, Open 
mature and Open young FSS-types:were.."siilks." F,ora model landscape With a simpli:fied 
model fot succession; and where Dense mature forest was prevalent, snowshoe hare 
populations stayed higher when loss cif high-quality patches was asynchronous. 

We used an experiment to test for short,-tenn effects of pre-commercial thinning (PCT) 
on snowshoe hare densities, Compared to control st:arids, snowshoe hare densities • 
declined after standard prescription ( f00% ofstand area) PCT;and in stands treated with 
pre•cOmmercial thinning with reset\(es (PCT-R); where 20% of the total area was 
retained in uncut ¼ ha patches. Declines were promi11ent in the secondwinter after 
treatment. Snowslloe hares used reUtined patc::hes more than thinned areas within PCT ...;R 
stands; AJso, of49 deadradio-collaljed snowshoe hare locations, none were in extremely 
densely vegetated mkrnhabitats. ' 

Predation risk influenced snowshoe hare movement behavior: snowshoe hares' 
responses to moOnlight corresponded to seasonal variation in moonlight intensity. When 
the moon was more thah half fuU and the ground snow-covered, predation rates wer.e 
higher and snowshoe hare movement distances were lower tha11 nearnew moons. N eith.er 
predation rate nor ttioVeineht rate varied when the ground was snow-free. 

ii 



78 

Douglas-fir (Pseudoisugamenziesii), we.stern larch (Larix occidentalis), subalpine fir 

(Ables lasiocarpa),· and Engelrr:rann spruce (Picea engelmannii). Ofthese,.larch is the ,.JJ ~· 

most commercialiy valuable timber species, althougt Douglasc.flr is also higbly valued. J-~.f 7 

for lumber. Lodg!,J?.9le pine and Douglas0fir provide relatively high-qualify forage for t) - VL .. c 
hares; spruce and ~~ ~e Jess valuaJe nutritionally and larch is dee id uous, so larch 'I\ 1 ~ oJ!Y ~. ', . 

need Jes are not available in the win\er (Wirsingand Mµrrey 2002). A Wide variety of . to-;~ 
montane and subalpine shrubs and forl:>salso provide some qov~r a.n:d forage duringthe V V 

Ji·~ summer and faU, 

The study consists of three areas: Spring Creek, Cold Creek, and Beaver-Finley 

{Figure I). Each area hao two treatJ:nents (standard PCT and PCT-R treatment) and a 

control within 0.1 _,. 1 A km of each other (nine ~xperimental st.ands total). Al! study 

stands were J 5;.35 year old, eveu .. aged,.regenerating stands scheduled for PCT, and were 

simiJar in elevation, sapHng age, sapling density, andtre,e species tompositicm. 

Experimental treatments were assigned randomly tostan(j.s, exceptatCold Creek, where 

the contrql stand was s¢1ected by the land owner and only the sta11dard and PCT-R 

treatments were randomly assigned.. 

Stand;.Jevei. prtHommercial th inning experiment 

. \I-// 
Because PCT is usuaIIr a stand-level treatment, stands were the experimental unit ~ '(la-"° 

and we evaluated changes in hare d<nsi)Y at this scale (stands w-ere ;e 20 ha). Stauds of tf'J . of-', 

this size are aminimutn scale for a:na]vses ofpare ~~!S:'. bee.~\!S!:,_[_is pngh!y twic~"~'"""' .. 
, 1111' R '1111' . '1111' RQ~'A' ll'"i!l:ll::::.111'1 s;: ::.;;, R;~=u•;:;!;:,._ ;:;;;;;; ;::,._. =-- . . 

size ofaverage snowshoe hare home ranges., which overlap (Hodges 2000a}. Studies on 
' • - . 

the effects ofpre:..:ccmune:rcia] thihlling with response variables measured over smaller 


