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Dispersal of juvenile collared lemmings
(Dicrostonyx groenlandicus) in a high-density
population

Gwylim S. Blackburn, Deborah J. Wilson, and Charles J. Krebs

Abstract: We tested whether dispersal of juvenile lemmings occurs at high population densities and whether predation
risk affects movements of juveniles. The study was conducted in July and August 1996 on the Kent Peninsula,
Northwest Territories, during a peak in the lemming cycle. We fitted 43 juvenile collared lemnidig®gtonyx
groenlandicu} of the summer generations on a control plot and a predator-exclosure plot with radio transmitters and
examined their home ranges and movement patterns. We tested the following hypothesagngive juvenile

dispersal will occur at high population densitieg) fnale juveniles will move greater distances than females, and

(i) juveniles will move greater distances in the absence of predators. We rejected all these hypotheses. All juvenile
collared lemmings remained in the vicinity of their original home ranges. Home-range sizes of all juveniles were
similar, the mean size being 100°nMean and maximum distances moved were similar among all juveniles. However,
juveniles moved less frequently on the control plot than on the exclosure plot. Juvenile collared lemmings do not
disperse at high densities. The lack of dispersal may have been the result of avoidance of confrontations with other
lemmings, and may also have been related to delayed breeding, since most juveniles and subadults did not mature in
late summer. Differential predation risk or predation mortality may have had no effect on the distances moved by
juveniles or may have been masked by strong density effects on both plots.

Résumé: Nous avons tenté de déterminer si les jeunes lemmings se dispersent lorsque la densité de la population est
élevée et si les risques de prédation affectent leurs déplacements. Nous avons fait cette étude en juillet et aolt 1996,
dans la péninsule de Kent, Territoires du Nord-Ouest, alors que la densité de la population de lemmings était trés
élevée. Nous avons muni d’émetteurs radio 43 Lemmings variabliesogtonyx groenlandicysuvéniles des

générations d’été dans une grille échantillon témoin et dans une enceinte sans prédateurs et avons évalué leurs
domaines et suivi leurs déplacements. Nous avons éprouvé trois hypothgdlese fait une importante dispersion des
lemmings juvéniles lorsque la densité de la population est élelig¢deg jeunes males parcourent de plus grandes
distances que les femelles éit ) les juvéniles parcourent de plus grandes distances en I'absence de prédateurs. Nous
avons rejeté toutes ces hypothéses. Tous les lemmings juvéniles sont restés dans le voisinage de leur domaine
d’origine. Les domaines de tous les jeunes étaient semblables, de 100 m2 en moyenne. Les distances moyenne et
maximale parcourues étaient a peu prés les mémes chez tous les juvéiles. Cependant, les juvéniles se sont déplacés
moins fréquemment dans la grille témoin que dans I'enceinte. Les lemmings juvéniles ne se sont pas dispersés a
densité élevée. Il est possible que les lemmings juvéniles ne se soient pas dispersés pour éviter les confrontations avec
d’autres lemmings ou peut-étre aussi a cause d'un retard dans la reproduction, puisque la plupart des juvéniles et des
sub-adultes n’avaient pas atteint leur maturité a la fin de I'été. Les différences dans les risques de prédation ou la
mortalité reliée a la prédation peuvent n'avoir eu aucun effet sur la distance parcourue par les juvéniles dans 'une ou
I'autre grille ou alors leurs effets peuvent avoir été masqués par ceux de la densité élevée de la population.

[Traduit par la Rédaction]

Introduction tering the genetic composition of the population (Krebs et al.

Dispersal is the permanent movement of an animal away
from its birthplace (Lidicker 1975). Such movement cang
affect the dynamics of a population, not only through its1
effects on immigration and emigration rates, but also by aId

1973; Tamarin 1977). Dispersing animals may experience
ifferential mortality and reproductive success, and may in
uence individuals in the receiving population (Lidicker
975). In cyclic populations of small mammals, the rate of
ispersal may vary with the phase of the cycle (Myers and
Krebs 1971). Changes in dispersal rate may in turn affect the
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rate of population change. Several researchers have pro
posed dispersal as a contributing cause of population cycles

G.S. Blackburn, D.J. Wilson, and C.J. Krebs! Department (Krebs et al. 1973; Lidicker 1975; Krebs 19¥8Stenseth
of Zoology, The University of British Columbia, 6270 1983; reviewed by Krebs 1992).

University Boulevard, Vancouver, BC V6T 174, Canada.

A number of hypotheses have been proposed to explain

IAuthor to whom all correspondence should be addressed  the proximate causes of dispersal (Gaines and McClenaghan
(e-mail: krebs@zoology.ubc.ca). 1980). The decision to disperse may be based on the out
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come of social interactions with siblings or others (Bekoff Materials and methods

1977), including aggressive socially superior animals (Chris

tian 1970) and parents of the opposite sex (Wolff 1993).Site description

When the population is below carrying capacity, most dis Lemming numbers peaked every 3 years since 1984 near Walker
persers may be animals in good condition responding 1o inBay on the Kent Peninsula, Northwest Territories, Canada
creasing population density or available habitat (“presatura(68°21N, 108°05W), and in the surrounding region (Poole and
tion dispersal”; Lidicker 1975; Stenseth 1983; Stenseth an§©ad 1988; Cotter 1991; D.J. Wilson and R.G. BrorjeyThis
Lidicker 1992). When the population is at or near CarryingSIUdy took place between June and late August in 1996. The lem

- . . . : 2ming population was at peak density throughout the study period,
capacity, the dispersing animals may instead be IoW'qual'%fter a low phase in the summer of 1994 and an increase phase

or subordinate animals that would die if they remainedy,roughout the summer of 1995 (Wilson et al. 1999). The region is
(“saturation dispersal”). Animals that disperse may be of ajominated by shallow tundra ponds and lakes separated by low-
particular genetic (Howard 1960) or behaviour (Chitty 1967)lying flat grassy areas, mud flats, sedge meadows, or moist broad
type. Dispersal may become increasingly disadvantageous asmmocks (less than 20 m above sea level (asl)). Collared lem
the population grows, because the survival rate of dispersergings were most abundant in the hummocky habitats, which are

is lowered by hostile interactions with animals they encoun dominated py low shrubs. Several ridges of higher land (less than
ter (Krebs 1978, 1978). 40 m asl) rise above the wet tundra; fox dens and owl and raptor

. . . . . . nests are commonly situated on this high ground. Arctic foxes
In increasing populations, recruits can amplify crowdlng(A|opeX lagopus and pomarine jaegersS{ercorarius pomarinys

(Chitty 1960) or resource shortages (Pitelka 1957). Sin€e juyere the most commonly observed predators during the study
veniles may be poorly equipped to compete for space withperiod in 1996. Short-eared owlagio flammeusand snowy owls
established adults, they may be the primary dispersing ag€Nyctea scandiagawere also frequently seen hunting in the study
class in high-density populations. Juvenile males are oftearea. Arctic ground squirrelsSpermophilus parryj rough-legged
the predominant class of dispersers in mammalian pepulahawks Buteo lagopu parasitic jaegersStercorarius parasiticus
tions, and may be seeking better habitat or unrelated maté@ng-tailed jaegers Stercorarius longicaudys glaucous gulls

(Greenwood 1980). Krebs (19@Bproposed that most satu (L."i”gs hyperlbo(rel.)s_ common r:/)vL(enslc(orvug c;rax a“("l S.horlt'
- . : . tailed weasels (ermine or stoat$jstela erminepwere relatively
ration dispersers should be pubertal juveniles. uncommon. Brown lemmingsLémmus trimucronatysare poten-

There are also strong arguments against the likelihood ofal competitors of collared lemmings and were abundant in 1996.
juvenile dispersal. First, at high population densities, de-
clines in resources (Chitty 1960) and increased inbreedingig|d methods
(Charnov and Finerty 1980) may not be sufficient to affect we trapped juvenile lemmings on two 380300 m (9 ha) plots
individuals. Second, agonistic social interactions betweeln predominantly hummocky habitat. The two sites were 1.8 km
unrelated individuals (Garrett and Franklin 1988) may detempart and separated by ponds and mud flats. In 1995, one plot
juveniles from leaving their natal home ranges. Third, there(predator exclosure) was surrounded by a chicken-wire fence and
may be no social pressure from within natal areas for juvecovered with parallel lines of taut monofilament fishing line to de-
niles to disperse (Holekamp 1984; Boyce and Boyce 19ggter mammalian and avian predators. The fence was 1.5 m high; the

. S . ..~ “fnonofilament lines were spaced approximately 45 cm apart, about
V\f/OIff 19|?2)' Flnall)l/, pr(|a_|datl|<on |sta nlﬁaJ:(l)Sr)gguss Ofc;n%ta“tde m above the ground. Reid et al. (1995) have described a similar
0 ST“"%, _mamr.na S (Heske e .a. , Norraanl - andeqnsiryction. Lemmings and weasels could pass through the
Korpiméki 1995; Reid et al. 1995; Steen 1995) and may b&hicken wire (mesh size 2.5 cm), but there was no evidence of

positively related to movement rates (Garrett and Franklinyeasels in the exclosure until mid-August 1996, when two weasels
1988; but see Boyce and Boyce 1988 and Brooks 1993)were trapped and removed. Arctic ground squirrels could have bur
Predators may be abundant when prey densities are high. ddwed under the fence but were never observed on either plot. The

is therefore possible that in some circumstances juvenile disstructure effectively excluded predators throughout most of the
persal will be uncommon (Wolff 1994). summer, but by mid-August at least one Arctic fox had learned to

Lemming populations throughout most of the Arctic cycle enter the exclosure and we then found evidence of fox predation

. . ilson et al. 1999).
(Elton 1942). Few studies have been made of the d'SperS‘Q{v\Juvenile lemmings were trapped in Longworth traps baited with

behaviour of lemmings, and the role of juvenile dispersalypple and placed near active burrow entrances or runways. We
in the dynamics of lemming populations remains uncleafyried to catch juveniles at their natal burrows by setting traps where
(Rodgers 1990; Krebs 1993). We used radiotelemetry tave had trapped recently pregnant or lactating females, but we also
measure the movements of juvenile collared lemmingsaught juveniles during regular trapping sessions. We considered
(Dicrostonyx groenlandicysduring the peak phase of a 3- sexually immature lemmings (males with nonscrotal testes; nenlac
year population cycle on the Kent Peninsula in the North tating females with a nonperforate vagina and closed pubic- sym
west Territories of Canada. We compared the movements dySis) weighing up to 40 g to be juvenile. Each juvenile was ear-

; ; : : tagged and fitted with a radio transmitter when it was first captured.
lemmings on a control site with those on a site that was proWe used Biotrack radio collars (SS1 and SS2; weighing 2.7-3.2 g)

tected from aV|an.and mam”?a"a‘.” pre_dato_rs, in orde_r to tes&nd glue-on radios (SS2; weighing 0.9 g). No juvenile was given a
three hypotheses: (1) extensive juvenile dispersal will occufagio weighing more than 10% of its mass. To apply each glue-on
at high population densities, (2) male juveniles will move ragdio, we clipped a 18 10 mm square of fur between the shoulder

greater distances than females, and (3) juveniles will mov@lades of the lemming to a length of about 1 mm, then used Krazy
greater distances in the absence of predators. Glue Gel to attach a radio to the skin and surrounding fur. These

2D.J. Wilson and R.G. Bromley. Functional and numerical responses of predators to cyclic lemming abundance: effects on loss of goose
nests. Submitted for publication.
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Table 1. The fates of 43 juvenile collared lemmings fitted with (9 males and 10 females) on the exclosure plot. The number of
glue-on radios or radio collars in control and predator-exclosure fixes per animal ranged from 10 to 55. _ _
plots on the Kent Peninsula, N.W.T., during a population peak in Home range describes the amount of space an animal occupies.

summer 1996. The maximum distance between any two successive fixes and
mean distance between fixes provided an indication of exploration
Number of individuals and home-range use. The frequency of fixes for which a change in
Control plot Exclosure location was detected provided an indication of movement among
burrows.
Fate Home-range areas were estimated on the basis of 90% of the
Radio removed or found discarded 11 15 fixes for each animal by means of the adaptive kernel method
Killed by weasel 1 0 (Worton 1987). A log, transformation was applied to the data to
Killed by pomarine jaeger 1 0 normalize distributions before means and 95% confidence intervals
Suspected kil by fox 0 1 (CI) were calculated. We did not adjust home-range estimates for
Unknown (lost) 11 3 the number of fixes taken because no significant relationship was

found between home-range size and the number of fixes for either
Total no. of individuals 24 19 plot (Pearson’s correlation, control plat= 0.37,n = 25,p > 0.06;
exclosure plotr = 0.13,n = 23, p > 0.5; Jones 1983).
Positions recorded within too small a time span may not be in

transmitters fell off within 3—-7 days and the signal stopped, OW‘”Qq?,%i?ggncto%ﬁ doggs?lnc;trg(\e/rer(ssewtlr?:irrt haonrgeSrlggeelsgvﬁ%.ir:nacf)g\:vsr%ilgy’
to battery failure, after about 10 days. Collars had a longer batter#;teS and the oftenymoved to OpDOSIte endsgof their home ranaes
life and greater signal range than glue-on radios, so juveniles wit ’ y PP 9

collars could be tracked for several weeks. We observed Ro aagggéizgrffnsecuwe fixes. We have assumed that all fixes were in

verse reaction to collars or glue-on radios beyond the first few
minutes after the radios were affixed to the lemmings. When glue-

on radios were shed, they left an open patch of skin that filled inResuIts
with fur within approximately 2 weeks. Animals were handled in

accordance with the principles and guidelines of the Canadian cgjared lemmings were abundant in May 1996 and con-
COTUI,?g"t\?VrC‘) Arl](lesalwierl(rae.monitored i separate weekly episodestint€d to increase in numbers as a result of reproduction. In
P P y ep garly June we caught juveniles that had been born under the

Glue-on radios were used on one plot at a time, and the radio - . ADIIM Beginning in | 3 h
were retrieved and repaired before their next use. The position opl'OW In Spring (Apri-May). Beginning in late June we caught

each radio (“fix") was recorded approximately eyet h for the ~Summer-born animals that seemed to form two cohorts,
first 24 h after deployment and 1 or 2 times per day thereafter, bethose born in June and those born in July. All the juveniles
tween about 08:00-11:00 and 22:00-24:00. Elapsed time wathat we radio-tagged were from the summer litters, except
roughly synchronous between fixes because animals on each pléor one that was from a spring litter. At the end of July, the
were tracked consecutively. A straight antenna mounted on a 3-rdensity of collared lemmings was approximately 11.7/ha on
pole was used to obtain fixes while minimizing disturbance to thethe control plot (95% CI = 9.0-16.3) and 28.1/ha (95% Cl =

lemmings. Our trapping grids were marked with wooden stakep g_36.2) within the predator exclosure (mark—recapture
every 30 m. Within the grids we marked the edges of<380 m estimates; Wilson et al. 1999)

squares with surveyors’ flags eyeB m and estimated the coordi
nates of each fix to a resolution of 0.3 m. Lemmings were usually . .

underground when located. Telemetry for an individual animalFate of juveniles

continued until the radio fell off and was retrieved, the carcass was The fates of the 43 lemmings we studied are shown in Ta
found, or the signal was lost. We searched extensively for lost anible 1. Only two known mortalities occurred on the control

mals and checked known dens and nests of predators. When pospilot and one within the exclosure (a suspected fox kill).

ble, we recaptured lemmings after their glue-on transmitter hadrelemetered animals were lost from the control plot more
fallen off or when the signal was expected to fade, and replaceghan twice as often as from the exclosure (11 of 24 from the

the radio, but often there was no opportunity to reexamine these]%ontrol plot and 3 of 19 from the exclosure). Of these, we

veniles. All radio-collared animals that were alive at the end of theiuspect that 4 on the control plot and 2 in the exclosure were

study were recaptured and their collars removed. If an animal wa . .
recorded as stationary for more than two consecutive fixes, wi ost as a result of battery failure. The remaining losses could

scraped at the soil to prompt it to move and to establish whetheP@ve been due to radio failure, predation, or long-distance
the radio was still attached to it. Disturbance due to scraping andlispersal. However, the fact that so many more radios were
the discarding of dubious fixes may have resulted in underlost from the control than from the exclosure grid suggests
representation of stationary behaviour for juveniles. Because botthat most losses were the result of predation. Of the 19 radio-
procedures were used to an approximately equal degree on eathgged juveniles that we recaptured after 14 or more days of
plot, the potential for error was assumed to be similar between th%tudy, only 1 male and 1 female (both from summer litters)

two plots. reached sexual maturity, even though 11 had grown heavier

_ than 40 g.
Analytical methods
Only animals for which 10 or more fixes had been obtained

within 14 days were used for data analysis. The 14-day period WaLﬂome_rang_es . .
chosen to maximize the sample size and number of fixes available, NO juvenile lemmings dispersed from the home ranges
while minimizing the age range over which data were collectedwhere they were first found; all juveniles had limited home

from each animal. This restriction yielded a sample size of 24 aniranges and none made repeated movements in any particular
mals (12 males and 12 females) on the control plot and 19 animaldirection. The areas of home ranges did not differ signifi
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Fig. 1. Home-range areas estimated (on the basis of 90% of the born elsewhere, even though none of the small juveniles in
fixes for each animal), using the adaptive kernel method, for ~ our sample dispersed.

juvenile collared lemmings grouped by pla) (and sex ).

Values are shown as the means and 95% Cl, calculated on the patterns of movement

basis of log-transformed data (hence the means are geometric Mean distances between successive fixes for each animal
means). ranged from 0.9 to 16.0 m and were similar between plots
(@ 200 (control plot, 5.9 + 0.7 m (mean * SE); exclosure plot, 6.1 +
0.7 m) and sexes (males, 6.2 + 0.8 m; females, 5.7 £ 0.7 m).
The maximum distances between successive fixes ranged
from 1.9 to 102.7 m and were also similar between plots

< 150 (control plot, 31.2 + 5.4 m; exclosure plot, 20.9 + 2.5 m;
£ Mann-Whitney test,Upg,4 = 209, p > 0.2) and sexes
i (males, 28.3 + 5.5 m; %emales, 25.0 £ 3.4 m). The frequency
S of no movement between fixes (two consecutive fixes at the
© 100} L [ ] ] same place) was significantly higher for the control plot than
c for the exclosure plott(test,t,; = 2.9, p < 0.01), but was
? similar between sexes (Fig. 2).
£
£ 50} Discussion
Movements and home ranges of juvenile lemmings
0 The first and second hypotheses, which state that exten

sive juvenile dispersal will occur at high densities and that
males will move farther than females, were not supported.
b) 200 All juveniles remained within the home ranges where they
were originally caught and did not disperse. Juvenile col-
lared lemmings in a low-density population (less than 1.0
lemming/ha) at Pearce Point, N.W.T., dispersed from their
natal burrows at an average rate of 53 m/day within 10 days
after weaning; one lemming travelled 600 m in a day (Reid
et al. 1995). We cannot discount the possibility that some of
the lemmings in our study whose fates were unknown were
100! | dispersers that quickly moved out of range of our transmit-
L ters. In spite of taking fixes every 4 or 12 h and making ex-
tensive searches for lost animals, we could have missed
some movements of the greatest magnitude observed by
Reid et al. (1995). However, since we found no instances of

control plot exclosure

150+

2
Home-range area (m”)

50t shorter dispersal distances, such extreme distances seem un
likely.
Density-dependent decreases in body mass (Myers and
0 Krebs 1971), dispersal rate or distance (Rodgers 1990; Wolff

male female 1992, 1994; Lambin 199}, and home-range area (Brooks
1993) have been described for small rodents. Reduced
movements have also been observed among snowshoe hares
cantly between plots or sexes (Fig. 1). The mean homein a peak-phase population (O’'Donoghue 1991). At our
range size for juvenile lemmings of both sexes on both plotstudy site, between early June and late August, no individual
was 100 m (95% Cl = 69-145 rf). We examined the data of any age or size was recaptured more than 1531w (
for trends in home-range area or pattern of movement witt252) from where it was initially trapped (Wilson et al.
respect to mass, temperature, period of the season, locatid®99). It is possible that all juveniles experienced social
within the plot, and fate of the animal, but none were apparstress due to the high density of conspecifics. The limited
ent. The home ranges of some juveniles overlapped; som@ome ranges and movement patterns among juveniles may
juveniles used common burrows and locked-open traps. reflect avoidance of confrontations with other animals
The smallest lemming caught weighed 11.5 g and alt oth(Hestbeck 1982). The few times we were able to observe
ers weighed at least 15 g. We caught 12 juveniles (7 weighlemmings directly, intraspecific and interspecific interactions
ing <25 g) for the first time at burrows where we knew of between adults appeared to be negative and sometimes re
females that had given birth or were lactating. The smallessulted in one chasing the other (G.S. Blackburn, personal
of these juveniles, at least, were probably on their natabbservation), whereas some juveniles used common burrows
home range. Twelve others first caught in regular trappingand were observed foraging near one another. Juveniles may
sessions weighed25 g and the remainder weighed >25 g have minimized the number of encounters with unrelated
when first trapped. There is a chance that especially thand hostile adults by remaining near familiar burrows.
larger juveniles caught in regular trapping sessions wer&ownsend'’s volesNicrotus townsendjiwere less likely to
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disperse when a same-sex littermate was nearby (Lambikig. 2. Frequency of fixes for which juvenile collared lemmings
199%). However, of 264 collared lemmings with a mass of did not change position from the previous location grouped by
<40 g that we trapped during the summer, only 4 (none implot (a) and sex i§). Values were calculated as the number of

the present study) had apparent injuries on their heads dixes for which the position was the same as that in the previous
bodies (D.J. Wilson, unpublished data) that might have beefix, divided by the total number of fixes. Values are shown as
inflicted by adults. Heske et al. (1993) observed that enthe mean and 95% CI.

counters between adult and juvenile Norwegian lemmings (a) 0.4
(Lemmus lemmjsvere usually amicable.

The dispersal of juveniles may instead have been-post
poned because of a delay in attaining sexual maturity
(Gaines and McClenaghan 1980; Stenseth and Lidicker 1992).
Among lemmings weighing 25-50 g that were outside the
present sample, only 8 of 62 males and 7 of 52 females were
in reproductive condition in late July (D.J. Wilson, unpub
lished data), even though collared lemmings can mature at
less than 20 g. Sexual maturity might be delayed or pre
vented among juveniles when population densities are high
(Boonstra and Boag 1987). Krebs (1964) found that summer-
born male brown and collared lemmings did not mature in
high-density populations. Gilbert et al. (1986) reported that
the maturation of summer-born females was suppressed in
high-density populations of the red-backed vo®ethrio-
nomys rutiluy. Wolff (1992) reported suppression of repro 0.0
duction among white-footed mice recruits due to the ) control plot exclosure
presence of opposite-sex parents. Delayed maturation might
also have contributed to the lack of difference in movement
patterns between male and female juveniles. Sexually ma-
ture male Richardson’s collared lemming®igrostonyx
richardson) normally occupy large home ranges that over-
lap the ranges of several females (Brooks 1993), and Norwe-
gian lemmings of both sexes shifted their home ranges when
they matured (Heske and Jensen 1993). Boonstra and Boag
(1987) found that male and female meadow voldsc(otus
pennsylvanicystravelled equal distances if they remained
immature.

0.3}

0.2

0.1¢

Frequency of no movement

0.4

—
(23
S

0.3}

0.2}

Differences in movement patterns between control and
predator exclosure

The third hypothesis, which states that the distances
moved will be greater in the absence of predators, was also
not supported. The mean and maximum distances moved
were similar between the two plots. The extent to which 0.0
lemmings detect and respond to predators is unknown. Other
small rodent species have been observed to react to the
sounds, movements, and scents of predators (Merkens et @lied sites. Hence, the effect of predator reduction would be
1991; Parsons 1992; Lagos et al. 1995). The perceived risiqdirect. Lastly, control-plot juveniles may have moved less
of predation may have been similar between plots, sincamong burrows than did exclosure juveniles because of the
predators flew over and scented around the predatofgreater chance of encounter with brown lemmings on the
exclosure plot. control plot. At the end of July, the estimated density of

Although juveniles on the two plots moved similar dis brown lemmings was 6.4/ha (95% CI = 5.1-8.8) on the-con
tances, those on the control plot moved less frequently thatrol plot and 1.1/ha (95% CI = 0.8-2.3) in the exclosure
those within the exclosure (Figal they either returned to (mark—recapture estimates; Wilson et al. 1999). The results
the same burrow or remained in a burrow between fixes. Wef other studies have suggested that brown lemmings are
know of no other studies that have measured frequency ahore aggressive than collared lemmings (Pitelka 1973;
movement in this way. There are several possible explanaBatzli and Jung 1980). Juvenile Norwegian lemmings often
tions for this result. Control-plot juveniles may have foragedavoided or threatened (by squeaking) adults of other species
closer to burrow entrances or ventured above ground less ofMicrotus spp.; Heske et al. 1993). Brown lemmings may
ten in order to avoid predators. Alternatively, because of thénave had a greater effect on juvenile collared lemmings than
high density of collared lemmings in the exclosure, individu did adult collared lemmings, and could have restricted the
als there may have been compelled to move among burrowsumber of burrows available to juvenile collared lemmings
more often because of frequent confrontations within eccuon the control plot.

0.1

Frequency of no movement

male female
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Implications for lemming population dynamics ment, and the Polar Continental Shelf Project. D.J. Wilson
If saturation dispersal (Lidicker 1975) of juveniles took received a Graduate Fellowship from The University of Brit
place in this peak-density population, the rate was so low aissh Columbia and a Lorraine Allison Scholarship from the

to be undetectable without a larger sample size. Converselfrctic Institute of North America.

if many juveniles were programmed or stimulated to-dis

perse voluntarily, we missed either the critical juvenile ag

or seasonal period of dispersal, or other factors negated t%%eferences

tendency to disperse. Smaller lemmings than those +epr@atzli, G.O., and Jung, H.G. 1980. Nutritional ecology of
sented in our sample would not yet have been weaned- Cap microtine rodents: resource utilization near Atkasook, Alaska.
tive collared lemmings in Alaska were 18 days old when Arct. Alp. Res.12: 483-499.

fully weaned, when they weighed, on average, 19.5 g (rangBekoff, M. 1977. Mammalian dispersal and the ontogeny of-indi
12-28 g; Hansen 1957). We observed newly weaned-juve Vvidual behavioral phenotypes. Am. Ndfll 715-732.

niles weighing less than about 20 g, including 8 of the stud Boonstra, R., and Boag, P.T. 1987. A test of the Chitty hypothesis:
ied juveniles (4 from each plot), making short, hesitant inheritance.of Iife-history traits in meadow voldsglicrotus
movements, usually withi 1 m of their burrows. The sole _ PennsylvanicusEvolution, 41: 929-947. o
spring-born lemming we followed neither matured nor-dis Boyce, C.C.K., and Boyce, J.L., lll. 1988. Population biology of
persed. Still, juveniles born in spring, when the population Mlgrotus arvalisll. Natal and breeding dispersal of females. J.
density was lower, may have dispersed at a higher rate than Anim- ECol. 57: 723-736. . .
the summer-born ones. Lambin (1@94found that male Brooks, RJ 1993. Dynamlcs of home range in collared lemmings.
Townsend’s voles born in spring were less likely to be re :” Thz b'glog.y on 'emml'_”gZEd'tEd b%/lgls.cé:éenseth and R.A.
cruited on their natal trapping grid than those born in other ms. Acacemic FTess, London. pp. ey
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