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ARTICLE INFO ABSTRACT

Argicle isery: Reduced movement across & ,szzzs?s:mpe due to hablzat ioss wnd fragmentation iz coslidmred one of the
Rapalved 18 pa 2013 primary ressims for species” popaistion declines. Gliding manunals, sach as the noshirn fylng squirel
;fm gm‘;g b Lhivebet 2613 {Chaomys sabrinis), are expected v by particulaify sensitive to lirge aon-Torested gaps and tierdfore

hava tefl used as pmbrela species-in plammg for iandseapy conpetivity, We tested the gageciassng.
Jecistans of the perthemn fiying squirpe) i 2 Eorestiéd landscape {, southers New. Brunswick, Canada.
We translocmﬁé 35 z‘iyizzg sqmrrels o m~fmscad £aps {smm 1} with varying Betour effiviency

éﬂmiﬂa {distance 0 return hame 3TT08S the gap diviliad by the Sraster detour distaute} and recordad the Inlls
Fohestry e vidual movemient pathis £0. véturl fiome. We found that, 68% 6f Gying squirrels Yook the forssted route
Glfucomys sabitus hom arit Bveided Crossing gaps. Detour efficiency was the anly sigrificant fandscape predicter of gap-
Frigmentation £ crogsing: forevery 1% increass in derourefficiency theofds of ying squirrels dermring ware 15 mgher. :
nfﬁ . Northery fiving squimels were vatch mnte likely to take Srestsd routes Than £ <¥oss opeh tan /
m:m sw} viinn the direct distancs Was b.% tgres sherter in sdefiion, Hying s¢ wos substantialiy iaager

o TETHFA ONKE ] gaps 10 TOTESt COVEF #XCERd & threstiold of 335 m. Such theshold respanses by fiying. ﬁg i {00
squifrels conld partly explain chserved dps i fiylag squinel’ oocufrensg ip small, isolated pmfim of A
forest. Avoiancs. of yaps whien detours are isagy sigyets that thers 5.3 eyish assocdted with crossing

_$aps. This provides RPHT for the Topastema of mainfnmmg fazzcasndl conngtivity in fatmed_

tarducapes.
& 213 Elsevier Lid. Al dghts toservad
1-;mmm models that realistically portay anima! behavinie and movemest
abifity in complex Landscapes (Bélisie 2008}
Giobaliy, fnresred Tamdscapes have wivdergone dramatic changes Unfortunately, describing the simeotueal conpactivity of sabitar

€ 1o anrhmp&gtmﬁ: aldtar oss and degradacion (Hansen =1 3l patches often Is Tasufficlent when: ﬁxpiaimng popuiaumz Tiypbers
30315} Half of the tgmpersre broadieaf and wixeil forest biome  duetd msoréct assumplions regsrding species movesent ailifes
v Been fragmesm ar deforesred by human acuvity {(Miflenniom and lxe‘xawmzr ia t”ragmenmfi ‘tandscapes (Kupfer €0 3, 2006:
Efnsystert Afsesiment, ?GGS} Although habitat anmnﬁt i m!;sxd— Tayloratal, ¥ :393] Functionsl \..}tmer:twig Taessares the penmes
i i & abilind ol diferent-habits wkhashediss pointobiew s

(!ahﬁg ‘}fé{}é‘ Switt and Hemnon, 2070, habitar ff&gmmtmn i!i T using emprical data o Bow orgamm perceive barriers g
e:wew:f:i ! hapact sofe spedies, particuitady when habitak mézetizer these imnatch mzrassumpnam [ Fon, 2082 Tayler g2 2k,
afroint is low (Betts o1 21, 2006). Fragmentation: tedependeat pf 1953), Detdiled niderstanding of antmai ruovemments 1 hampered

fat amolint, is pregicied to negatively influsnce population _t;y’ a lack of -expeimental stodies controiling for the habitat-
N bifity due to the gestriction of IOVEEENT across NoT-Rabiat '

argoant and corfipuration (Siatchbury, 20075

Previous studies have shown that an OTZanis|ms GEp-Lressing
decisiogs a6 ofien a function of rewd components: body size and
behaviour {#ech and Ioilney, 2002: Rizkatla and Swikary, 2007)
Large-bodied sputies are predicred 10 have 3 greater pepcaptual
range ~ the distance from whichr a speries can detert patehes or
; forest #dge {(Zotlner avd Liva, 1097) Lesé 5 known sbout what
;‘“Mwm authes, Toh,; <3 (5057 887 G4 fax: o1 (SORFRST 601%. motivares 2 species te Gnss open atéas ¥ they detect hbnaron
el oddeses mechensaihiipcgnea M3 St forbestuboa the oppesite side of the #ap (Belisia, 2063) These gap-crossing
{84 Forbes), marthew besteurraonstaeipde (MG Ba),

5o8), & \’f}ﬂ  TAPT TG0 Th Ravitat ama :;,nd,assoczatez{ {ragmmw
ton, ﬂz&r& 5 an drgent need for spm&s»spe::zﬁ:: wevEment:
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(Hurmpe-etar,

-movements are critical and may allow species to persist in frag-

mented landscapes through dispérsal to isolated patches and by
habitat supplementation —where an individual’s territory expands
to encompass séveral habitat patches {Dunning et al. 1992).
.Because gap-crossing évents are rarely observed in nature,
translocatmn experiments have been used to study gap-crossing
Behavior: raséarch on gap-crogsing now exists for a number of
taxa (eg., msects {P:mer and Taylor. 1998} fish {Turseon et al.
2010}, blrds (Hadley and Betts, 2009), ainphibians {Mazeinlle and
Desrachers 2005) and mamnals {Duggan et al., 2012)), This tech-

size and type of basTier between the displaced animal and its home’
range (Bélisle, 2005). There is some.evidence that species withlong

ing whether of ot to take a.forested rotité or cross a-gap (Bélisle
and .Desroghers. 2002; Desrochers and Hannon, 1997), Bakker
and Van Voren {2004‘ found that detour efficiency {distance to re-
tim lmme across the gap dmded by the forested defour distance)
was the most important predictor of red squirre! (Temiasciurus
hudsomms) gap-crossing decisions. When the detour efficiency
was helow 60%, squirrels were more likely to cross the clearcut
than use tﬁe forested route.

_Gliding‘mammals, such as the. northern. flying squirrel {Glauca-
mys. sabrinusY; are. expected to avoid large gaps becausa of their

landscape ( Vernes, 2001). Movement studjes of another temperate
forest gllder the Sibetian flying squirrel (Pterontys volans), indicate
they will use woodland strips and non-hdbitat matsix for inter-
patch movements and Wil occasiotially ¢ross narrow open gaps
(Desruc‘ners etal., 2003 Selonen.and-Hanski, 2003): There is also
evidence of dispersing jivenileP. voluns crossing fié1ds 5300 mi that
wele . 1mp0551b1e ‘to girqumnavigate (Selonen and Hanksi, 2004).

Although: habn:at isoltafion is predicted to negatwely impatct the’

viabiligy . of flying squirrel ‘pepulations (Reunanen er al, 2000:
Smith. and Persen, 2007} littie is known about the cost-benefit

categorized in terms of & ‘realistic cost surface’ (Sawyer st al.,

2811 ). Flying_squirrels often are used as a:model species:for p

dicting thé?m Tpss'and fragmentatio on‘ﬁﬁﬁﬁsigt;
. -iTan objective of landscape-scale
forest. managernent p]ans is-to. maintain functional connectivity

(Betts and -Forhes, -2003: Lindenmayer and Cunningham, 2013),

mformamn on maovement behaviour is requlred in order to incor-
porate movement behaviour associated. with differént suifaces,

Twao earlier studies Kave found lower otcurrence of northern
flying squirrels in patehes surrounded by larger amounts of non-
forest (Rijchie et i, 2009) and in smaller isolated ‘patches

nique allcws the researcher to testhypothesas by mampulaung the-

perceptual mangés.are able to makeé cost/benefit decisions regaid-

reliance ‘on gliding from talt trees for movement across the

factors mﬂuenmng whether a ghder will cross barriers. A glider’s
propensity to cross bare ‘ground, recent clearcut- harvest area, o
young plantatlons can be miodeled to create differeat landscapes
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To determine the permeability of non-forested areas ‘to flying:
squirrel movements we tested two piredictions: (1) flying squifrels
will not cross non-forested areas greater than their gliding-distance
if they can take an-alternative forested rodte, ot (2) flying: squirrels
will eross non-forest areas only ifthe detour distance is very long
compared with the crossing distance (low deétour efficiency). We.
also.explored the relativé importance of other variables, including

_sex and clearcut age; on the probability of gap-crossing and return.

time. Fmally, we Tnvestigated the relative risk of gap-crossing by
comparing the crossing rate and tortuos;ty of the movement paths

“in: gap. and forested-return paths.

2. Materials and methods
2.1. Study-areq

"We conducted our translocations within the Greater Fundy Eco-
systemi‘'of scutliern Néw Brunswick, Canada. This drea is composed
of-a mix of deﬂdum;s and coniferous species with 46% of the region
covered in miature forest (>60.years), 36% by early seral stages
{<20years) and 18%.is non-forested areas (clearcuts, wetlands,
lakes). The average: c!earcut size'on publlc land in N&éw Brusnswick
is 35-ha, but the maximum permitted ‘is 100 ha (Mamn, 2003}
Currently conifer (mainly Picea) plantations _make up 10% of the
landscape although that is expected to rise in the next 20 years.
to 28% of the lindscape in an-effort to incréase weod fibre produc-
tion (Néw Brunswiclk Departirient of Matural Resources, 2008)..

2.2. Selection. of transtocation study sites

We sélected 15 clearcuts <400 m from ﬂylng squifrel capture
trangects (Fig. T). These dlearcits represented & range of:shapes
and-gaj required to test the effects of gap size:and detour eﬂ"lc:ency
on ﬂylng squirrel movement behaviour. To meet our selection eri-
tefia, all cleatcuts peeded to be <10 years old and surrounded by
maiure forest with tree hezghts $10m (¢learcut’ vegetatlon charac-
teifstics are shown in Supplementary Material A. Table 1A) We
chose a minimuin tree regeneration-height of 10 . to.énsufe a
well-defined‘hard’ edge between the clearcut and surrounding For-
est. All clearcats. had ‘been planted witli conifer Seedlings. within a
year after harvesting, and subseguently treated with herbicide to.
remove most ‘broadleaved irees and shrubs. The :older tlearcuts
{i:e., plantations) contaified conifer trees up to 2.6 tall. Previous
stidies have found that fying squirrels tend to use mature forest
more frequently than othiés age classes for denmng and foraging
(Hollowsy and Smith, 2011} and aveid young forests (P. volans;
Selonen and Hanski, 2003}

Fiying squitrel gliding distance is <30 m {Vernés, 2001) so we

they a\rmd crossing non-forestéd areas (dearcuts <10, years} if the

) gap exceeds theijr gliding ability (>30.m) (Vernes, 200‘!} In.af-gar-

lier study:(Srnith ~I0TL), we Iotnd- that the corinectivity of
mature’ forest (»60 years). was & strong.predictor of flying squirrel,

Was. oanducted over a wide range of translocation distances {up.
to 3900 m} but individual movement paths were not recorded; so
fine-scalé! méchanisms for vanabﬂlty in homing siccess are; un-
known. Also, models based on landscape-scaie movements in pre-
vigus trapslocation. experiments may produce different resilts
than those based on lgcal-scale movements {Degrochers gt al,
2011); I thi$ study, we addressed these deficiencies by measuring
the Functional connéctivity of non-forest gaps at -the lacal-scale
(<1 km) and collecting detailed movernent data;

(PAErEoR A VRGN 20 TO) Given thergliding ability of Harth - CHosea: i gRpSizeo S0 s fying squitrelscant

‘e flying squlrrels and sheir arboreal nature, we tested the: hypoth-
esis that flying squ;rrel occurrence is lower in these areas becayse

homing success mdependent of ature forest amount. This study

not glidé across clearcuts:

2.3. Trunsfocation riethods

In addition to the 30 squirrels translocated in 2007-2008 we
used fve squirrels translecated during a previous study in the
same stody area in 19941995 (Bourgeois, 1997). This study used
sifnitar’ trappmg atid translocation methods and occurred across
two clearcuts{Fig, 1F and H), We se!ected only those squitrels from
Bourgeois (1987) that met ‘these criteria: {‘l} they were translo-
cated across recent clearcuts: (<10 years}. {2] gAps” con51sted of a
conifer. plantation {not. deciduous. regeneration), and (3} they had
a weil- defined gap and forested detour route. Bourgeois { 199:}
did not collect vegetation data for thesé two clearcuts and we as-
sumed similar vegetation characteristics to clearcuts of the same
age in our samples. '
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sta ldard de\natmn (.99, 'n=29). Of the remaining squirrels
(n+B), one did not return home (tlie: 51gnai was lost after & days)
and the others;tuok_between 7 And 26 davsio refurn; Based on sub-
seizen’t den tree locations, those squirrels that did not return
Tiogne in-one pight (n=5) were assumed not to havé crossed the .
clehreut. For more information on- ‘the squirrels translocated. see:
Sunplementanr Marérial A. Table 34,

3.2 Predictors pfcmssing probability

The. probability of gap-crossing was best expliined by sex,
cleprcut:age, squirrel mass and detour efficiency {w; =0.54; Sup-
.plememary MaYEE fal A. Table A4). The same foodel including mass
s equally suppurted {wi= 045) The.95% confidence intervals
{Cly esumated for detour efficiency did not bound zero (Tabie 1)
ang the odds ratio indicated that flying squirrels were 15,63%.Jess
likely to. cross the clearcit {or every 1% increase in detour effi-
ciency {Table ”1] ‘There was  much less support-for inclading gap
; .006) (F1a 2), mtaI dlstance (w, =0 003) or direct

A lthough males were more hkely than females to detour around
TCULS: rather than cross. (50% of females crcssed versus 19% of

nut mciude Hmass (ie., probabxhty of crossmg  SEX clearcut
+ detour efﬁcwncy{s:te} the 95% {1 for sex did sot bound zero
(Tahte 1),

Older clean:uts appeared to be more permeable to flying squir-
velf, but againthe 95% confidence interval houhded zero indicating
poor prec:smn of the estimate (Table 1J.

34 Predictors ‘of timé to Home

Flying squirrels fook between 0.75 and 624+ to retum home,
All squirrels translocated across gaps 331 m or less retuined in
onk night (7 = :25). Total dzsrance translocated was the most influ-
engial van_ab}g in -defermining time to Liome (w;=0,32; Supple-
mentary Matérial A, Table A.5):. Several other predictor variables
thit'were correlated with total distance translocated (cleareit size,
detour distance, and gap distance) were also supported in the-mod-
@l set (Table 7). Gap distance was. less supported in the modet
=0.094), althﬂugh thie parameter estimate did not. bound zero
(T ble 2L A, madel incoiporating only tlearcut size had less. support
in|the model ¢ set {w =0 062). Detout efficiency was not, well sup-
od with weights of G.008 and ‘0.006. The effect size of sex
was quite large* however similar to mass there was a large

arpund the parametfer estimate (Tahle 2. .. and crnssed:g
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3.4. Crossing speed. and path sinuosity

‘Once releasei on the opposite side of the clearcut, most flying

squitrels' remdined near the release site for 10-30.min before

atfempting to return home. For those squm'e}s that hoized and
had known mavement paths: (n=28), the mean tme to return

‘rome was 118 min (stdev £59.57); females tended to retuin more

siowly on average {123.2 min) than males (113 min).

The movément rites across cléarcuts tended to be. faster
(16:3 £9.8 mfmin, n=11} than through the forest {i1.8 £4.4m/}
min, n=17), but support for a medel with cover type-included

Wis not supported When compared to an 1ntercept—-unly model-

_{AAIC o4t} Flying squirrels that crossed clearcuts appeared )

use residual tiees. and sturnps ‘on theit path home (Smith, pers.

-observation},

Flying: squirrel movement paths aéross cleascuts were signifi-

cantly’ straighter {sinuosity: 1.13-+0.023) than those individuals
that fetusned through the. forest {sinu0$ity 1.30-£0.0052;
AAIC=9, 51), suggestmg a.sirong ‘motivation' to Cross open areds
via thie shortest path {Fig 1)

4. Discussion

Gap-crossifig movements by adults and chspersmg juveniles arg
vitally important for the naintenance of isolated populations in
fragmented landscapes (Harniski-and Sirberloff, 1997). However,

these rare movements are difficult: to capture in observational

studies. As a result, population viability models often refy on ex-
pert opinion ‘or intuition as a proxy for actual movement data,
which may mcorrel:tly ‘estimate the funcnonal connectivity of- the
landscape: (Castellon and Sieving; 2006) In this study, we ad-
dressed this deficiency by medsuring thie funetional connectivity
of recent glearcuts.by varying the:gap d_l_stance home versus the de-

the ‘few éxperimental shidies: to: use actud] movement paths: to

demonstrate how gap-crossing events are influanced by gap con-

figniration (but see; Bakker and Var Vuren, 2004; Duggan et al.,

2012 Turgeon-et al.,2010).

4.1, Clearcut configuration influences ﬂy’ing-sq_u:‘rref.movgments-

Northem_gﬂyihg__gquirrel_s-were much more likely to fake for-

‘tour distanceand collecting detiiled miovement data: Cursis one of-

ested routes Than to C{GsS 0Open canapy gaps even when the direct
distance was 6.8 times shogter [threshold ratic of direct distance:

home Versus detour-distance), Gap ‘distarice, detour distance.and
total distanice were miuch: {s5 important than detour efficiency in
predlctmg probability of £Ap~CTOSSINg: Flymg squirrels begzm o
cross clearcuts once the detour -efficiency dropped ‘below’ 55%
u;Lm_tBﬁm,zhlsm_muchﬁJnher_than_thamac_

The CART threshold odel indicted that flying squirrels take mich
lotigerto. ret‘um home if a gap is *335 m and if the total distarice to
refuin. is >677 m (Fig. 3%

Tablé 1

imum recorded gliding distance of 30-m. This suggests that flying
squitrels are making cost-benefit decisions regarding -predation
nsks or assessing the energenc custs of moving across Versus

4 26

M del a\reraged coefﬁuems and uncondicdingl standard errors fof GLMM predmungcmssmg probnbﬂﬁy controling for sex, clearcitt.age, and mass with cleareut site 25 a fandom

8 The odds nauo is shawn. for only those’ parameters which have 95%.¢1 which do netinéluds zem.,

Parasneter estimates. # SE -4 of models L{(85% CT} Y {95%.C1) oDDS rar;iu,.(gj' .
fintercept -8.516 10,124 8 )
Sex {Male) ~4.34 238 -6 -9.02. 033.
learcint age (Yeats) @43 D38 6 032 118
" |sqitiryel mass{g) -0,088 0.17 & ~042 0.25
Gap distance () ~G.0088" 0.0085 1 —0.0255 0.0079
Detatir efficiency (%) -317 0076 2 ~032 =0.021 15:63
Detour distance (m): 0.0019 0.0027 i ~0,0035 0.0072
~-0.0024 00035 i ~0.0082 D.0045

Total distance (m}
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Fig. 2. Gap-cmssmg decisions of Aving squirrels transtocated across clearcuts in rélation ta (A) 2ap ‘distance {m); and {B) detour efficiancy (% %). 1~crossed the gap ‘O-detoured

-v{odeba\reraged ‘coefficents using weighted Cox astinzation (o predict Eiz to return hotie with unconditional srandard errors (5&). The parameters for which the 85% Cis exclude

/an Vurén.(2004} whe found that red squirrels. were mote likely
to detour around clearcuts :when detour efficiencies exceeded
(0%, Chickadees (Peecile atricapillus) and ted-breasted nuthatches.
[Sittir canadensis) were:mare likely to detour at detour efficiencies-
of 50% and’ 80%, respeciively (Desrotheid and Hanoor, 1987}, In
ccmtrast gap-cressing decisicns by Franlclms ‘ground, squtirrels-
were not influenced by detouy efﬁqency, whick may be due to
their preference fer dense vegetation cover and groimd. burrows;
fhey may also be unfamiliar or unable to. use visual information
to Compare movement paths (Duggan eral, 2002).  °

Flying squirrel mevemerit paths ware subsranua!ly straighter.
lacross cléarcuts tian movements in surtdunding forest; indicating

Paramerer éstimates. Caef SE Exp {caef) ‘# of models L{95% (1) 7 (95% [«1)
Sex (Male) | ~-(.575 0:67 1.9852. 7 a5z 2.087
Squirrel rass (g) ~0.084 0051 1.053 4 [{E:x3 1.017
Clearcut age [Years) 0031 0.084 . 1.087 b 0875, 1215

lears 1 —0.026 0011 1077 1 955 0995
Gap distange (m} ~ 0,004 0014, 1001 1 6.993 7,999
Detoyr effidiency (). -D.17 0.014 1.014 2 0884 M7
Detour distzrce (m) 0002 0601 1001 1 ‘0.997. 0999
Total distarice (m} =603 8.491 1001 z 0595 n.899

Frrcumnavigating clearcats: Our results are similar fo Bakker and observed much longer homing ‘times (range=1.6-624h,

miean= 185 h, stdev+= 216 h). Dne: possible explanaticn for- itmger
homing times: for squu'rels transiocated >335 mds that the. anzma!s
were-tinable to detect distant habitat across the clearcut.. Flaheriy

FRat ey THevERTITa o qirected Travel THode (LR Siid Z8TIer,
1996). Stralght moveinent paths occur when moving between hab-
itat patches whereas more tortuois. paths ofter indicate foracmg
or searchmg (5chick et al.. 4008) A]though we have no data foindi-
cate lower:survival while crossing dearcuts the directed sove-
ment paths and' short' clearcat” crossing’ times suggest they were.
tryiiig fo minimise tife spent ina potent:ai!y nsky Or résource-
poor hahltat

4.2. 'T?l,res'hélds inflying squirrel gap-crossing:

Detour efﬂc:ency was net an important, predictor of homing
time, which Was better explained by total distance ftom home, de-
tour-distance, and gap distance, Thece was a high amount of vari-.
ability in the hommg time data at shost distasnces (range = 1-5 h,
miean = 1:§h, stdev.=0.77). At distances >335m we gefierally
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Fig. 3, Time to return home for all Qying squu-rels in relation to gap distance (m).
{n= 34). Line indicates 4 threshc!d at 335 m in tme to returm jdentted’ using a.
tegression tiee.
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'-et 4l..{2008) estlmated thie perceptual range of- flying-squsirrels as’

100-150'm in clearcuts and 25-50m in second growsh stands, a
distance 250—-300 m shorter than predicted by Meeh and. Zollner

(2602} In our experiment, -four flying squirrels crossed gaps-

>150m {150-436 m). which suggests thar flying. squirrels are able
to [perceive mature forest across gaps from further distances than
previously: thought: Alternatwely, the sqmrrels we iTanslocated
may have used previous gap-crossing experience and crossed fol-
lowing ¥nown movement paths across the gap. However, this is
not hkely asmost flying sqmm[s spent 05-2h explormg the area

befote returning, indicating fess familiarity with the location. Also
wa reléased squirrels iR areas outside of their predétermined area

ofresidence. -
4.3. Influence of gender-on gap-crossing
We foind. ;substan'ti'a'l differences in the way that-rnale and fe-

male flying sqmrrels responded to gaps. Males were more likely
n feinales: to detour around clearcuts. This €ontrasts with a

where male Siberian flying squirrels were more likely than females
to|cross nen-habitat matrix and moved faster and more directly in
the matrix. in fact, female Siberian flying squirrels rarely ledve
their habitat patch and use the matzix only for foraging (Selonen
arid Hangki, 2003). Fémales may have smaller perceptual Tanges
compared with males hampering their abifity to choose less costly
mpvement paths. An alternative explanation is that females that
crossed gaps were avoiding confroftations with-other territorial
fe ales found along the’ forested detour: Unlike ‘males, female
ierT. ﬂymd squirrels do not havé overlapping. home ranges
c_l_efend their t_ernto_ry from' other fema[es {Gerrow, 1996)

1a dscapes-
4.4, Conservation implications

Datermining the permeability of different types of matrix is
eskential for the copservation of habitat specialists (Liidenmayer
EEEI 2008). Forest stands are expected to become youngeras more
intensive forestry practices are-émployed and harvest rotations are
shortened:{Bétts et al., 2007). Biomass harvesting and short rota-
tigns. in high: y:eld Plantations may. thiereforé restrice movements
of{forest specjes (Villard and Haché, 2012) In our study we found
that post—clearcut conifer plantationts. »7 years old with trees
>18m stili presented at least partial barriers to flying squirvel

creased with ‘clearcut-age; however the erroraround the estimate

was, high. Future work should investigate the influence of older

expenmentai movement -study (Selonen and Hanski, 20033,

forest in eastern Canada (Betts etal,

mpvements, There was soine evidence that propensity to cross in--

‘higher. fuinctional conrectivity for flyivig squirrels. However, we
ote that mitigation. of isolation through:tonnéctivity does ot
supplant the primary objective of maiataining contiguous habitat,
‘Indeed, a study condacted in the 5ame landscape fndicated thar

Tature forest amount ‘was the primary predictor of Ppatch pecy-

-pancy by flying squirrels (Ritchie et al., 2009). Forest managers

should thevefore be careftil not to mplement management plans
thiat reduce the overall habitat amourit inithe effdst to enhance for=
est connectivity: Fiually, flying squirrels were able to cross larger
gaps than several forest birds in a similar gap-crossing expegiinent
{Desrochers and Hannow, 1997). This highlights the importance of
considering habitat- ameunt and connectivity requirements for a
suita of spedies when maintaining overall forest biodiversity’:

Our work indicates that animal movemenf patterns can be
influenced by relatively ‘soft” fragmentation (ie. conifér planta--
ucms} even when mptivation to move is tugb Such moyement lim-
itation islikely tof be ope ofthe: mechanisms for reduced occHpancy
of - ﬂylng squirrels in. lso]ated patches of mature forest (thchle
et al., 2009). Reduced movement ray fave. important rarhifica-
tions for forest-productivity in new. conifér plantations and forest:
fragmients considering their key rolé in the dispersal of beéneficial
mycorrhizal fungi {Maser and Maser, 1988; Smith, 2072). Qur con-
clusions may also applicable to othier similar sized forest gliders in

“temperate forests, for example P. volans, whkich has declining pop:

ulations linked to forestry (Rassi ef .ak. 201; Reunanen et al;
2003). Given expected continued loss and fragimentation of mature
' 2007} .and worldwide (Hansen
gt al., 2010}, managers should consider landscape. designs that
migirnize travel costs-to mature-forest dependent species such as
the nofthern flying squirrel.
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