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of transient covotes. c(otis tttrons. in urbanized eastern Massachusctts. Canadiarn Fieid-
I document the movements of five transient (or nomadic) eastern Coyotes (Ctutis lutrun.s)in heavily urbanized eastern Massel_chuse t t s ' L i nea rmovemen ts f i omcap tu re l oca t i on toenc l l oca t i onva r i ed f i omz : . t i  

, .  i 00 : kmandave raged63 . t i + -52 .0kmlbr two females and 38'7 x 17.2km ibr three ,nr,r",. rt = o.i-sz, df = 1.15, p = il^oiii. rr"^ienLs ranged in age between l-2 yr. ld rherewasnorelat ionshipbetweencoyotebodyweighi  
unaairpersur a iu"" . . , i .= ' i j :g9,p=0.51g).coyotestravel  rongdtstances even in human-dominated areas' allowing tran--sients b fincl vacant territ.ries. Because olthe ability ol.coyotes tocol'nize and recol.nize areas' I tecommend tnat cJyote -onog",',"n, eflbrts &rcus more on eclucating the public about actualCoyote behavior and their lile history needs than nn'tilfing ,fr"rrl.
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Coyotes (Canis latrcns) typically live in packs con_
sisting of a breeding pair, resident associates (helpers.t,

l l9 
pupl ofthe year (Cese er al.  1996; Way er al.

2002a)..Coyore packs def-end I tenitory while nomadic
or tran.sient Coyotes, usually young, but sometimes old
individuals (see Way 2007a),'trave-l among a matiix of
teritories.as they disperse fiorn their natairange (Har_
rison 1992; Way er al. 2002a). Individual"Wolves
(Can.is lupus) and Coyotes are known to disperse sev-
eral hundred kilometers frorn their natal range (Fritts
1983; Carbyn and paquer l9g6; Gese and Me--ch'199t;
Harrison 1992; Mech and Boitani 2003a). which faci l_
itates recolonization of areas where control actiorrs
l imit their numbers or where they are expandint their
range (Parker 1995; Mech and Boitani 2003a). 

-

,  
Movements of dispersing trunsient Coyotes huve

been documented in rural/forested areas (Hanison
1992). agricultural landscapes (person lggti) ,  and rn
southern Cunudr tCarbyn and paquet l9g6). Coyotes
hlve i l l ro been docurnented to travel across seemingly
disparate areas, such as wide canals (Way 20011,
islands (Thomas and Dibblee l9g6), and on anft i"g
pack ice (Chubbs and phi l l ips 2002). However, aside
trom one documented Coyote in urban/agricultural
southern Canada (Rosatte 2002), there are io data on
transient/ dispersing Coyote movements in urbanized
areas. Documenting the movement of transient Coyotes
in urhunized arei ls \ \  i l l  give manatlcr\ drtJ (); 'h;w
Loyote\ rnove in these landscapes compared to more
rural environs (e.g., Harrison 1992: Gese et al.  1996).
This could have practical implications. For exarnple, i f
transient Coyotes do not move f'ar in urbanized locaie,
(because of the high amount of roa<ls) then local izerj
control eflbrts may be more successfirl in reducinq

Coyote numbers in those regions; conversely, ifthe op-
posite is true ( i .e.,  Coyotes move similar distances in
urban and rural areas), then control ellbrts would likely
be less successful,  unless targeting a specif ic ina;viO-
ual(s). This_paper, pan of a larger ongoing study on
loyote ecology (Way et al. 200t; Waly et'al. 20bZa;
Way et al. 2004) in eastern Massachusetts, dc,cuments
the movement of transient Coyotes in a heavi ly urban_
ized region.

Study Areas
_ This research took place in two urbanized locations:
Cape Cod and the towns and cit ies north of Boskrn
(Figure l) .  Most research conducted on the heavrly
urban north edge of Boston (-100-150 kmr; 42.43.N.
71.06"W) rook place in rhe ciries of Revere i30g9 p..,_
ple/km:. housing densiry = l3 lg/km2;, gu.."t i  fd:+:pe-ople/km-. housing density = IU lTlkmr), and Malden
(,1291 people/kmr, housing density = lgQQ/kmr) (U.S.
Census Bureau 2000 estimates). The area is chara,_
terized by high-density housing with small  woodlancl
areas ( including cemeteries) non_strategical ly si tuated
in towns.and cit ies. Coyotes were captured ancl spent
most of their time in these wootled, gi.en a."a, ai th.
high-density hoLrsing areas were ofte'n fenced unJ pru
vided nowhere fbr Coyotes to travel, except fbr rnain
roads. Railroad tracks and holes in some oi.the f'ence,
provided sntall corridors between some ot the sreen
areus (Wlry antl  Eutough 2006;.

Cape Cod research was conclucted within Bamstable
Counly, Cape Cod, Massachusetts (approximate stud),
area 250 kmr), with a concentration in'ttre townlcity oi
Barnstable (although called a town, Barnstable is techni-
cal ly a city: 4 |  .67"N. 70.28.W: lancl area = I-55.5 kmr;.
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new areas (n = l) ,  and recovering carcasses trom
human-related ki l ls ( i .e.,  road-ki l l  or gunshot; n = 3).
Transient movement distances were calculated fiom
where they were first captured (if not on natal territo-
ry) or frorn their natal territories (if known) to their
f inal location when they either sett led ( i .e.,  estab-
l ished a resident home range in a new area) or died.

I used an independent sample two-tailed t-test to
detect dift'erences between male and f-emale dispersal.
Levcne's test was used to detect fbr equal variance
between samples; a signif icant Levene's result indi-
cated that equal varianccs were not assumed. I con'e-
lated Coyote dispersal distances with body weight
using two-tailed bivariate Pearson Correlation Coef'-
l ic ients (SPSS lnc.. Chicago, I l l inois) tests. I  set sig-
nif icance at < 0.05.

Results and Discussion
I documented the r.novcment of f ive transient

Coyotes: one fiom north Boston and fbur fiorn Cape
Cod (Figure 2). Upon release, al l  Coyotes appcared
to be in the process of dispersal as their movements
were nornadic. Movements from capture to linal
location varied fl'orn 23.0 to 100.-5 km and averaged
63.11 + 52.0 km fbr two f 'enrales and 38.7 + 17.2 km
firr three males (Levene's Test = 0.030, t  = 0.657,
d f  =  l . l -5 ,  P  =  0 .618) .  A l though I  had a  low sample
size, these movements were within the range of dis-
persal by transient Coyotes in more rural environ-
ments. with an average distance of 98 km fbr Coyotes
in  fb res ted  Maine  (Har r ison  1992) .  l6  152 km in
rural Ontario (Kolenosky et al.  1978). 20 - I '10 krn in
rr.rral,  agricultural Vcrmont (Person l98lt),  < 30 knt
(depending on age class) in falmland-f irrcsted central
A lber ta  (bu t  up  to  100 l50km:  Ne l l i s  and Ke i th
1916), 12.7 - l7.9km in thc wcstcm United States
(Rob inson and Grand l9 -58) ,35 .7  k rn  in  lowa
(Andrews and Boggess I 978). I  6 - 68 km (average =
48 km) in northern Minnesola (Berg and Chesness
1978), 36.21 km in New Mcxico (Young and Jlckson
l95 l ) .  and 40 .3  -45 .6  k rn  (up  to  l6 l  km)  in  Wyorn ing
tYrur t -u  and Jue ksor t  195 |  . .

There was no difl'erence bctwccn male and l'enrale
transient movcments and al l  were young ( |  2 yr old)
an in ra ls  (Tab le  l ) ,  wh ich  is  typ ica l  o f  when can ids
disperse (Harrison lc) i)2; Mech and Boitani 1003a).
Although I had a low sample size, i t  is noteworthy
that a l 'cmale exhibited the longest movernents. Colr-
ote #BN0.102 travclcd through nearly al l  o1'eastern
Miissachusetts, one of thc most dcnscly hurran popu-
l l ted areus in the corrntry (U. S. Census Burcau 2(XX)
estinratesl Way 2(X)7a). Addit ional ly. I 'emale Coyote
#0202 navigated i lcross a I knt canal to lcavc Capc
Cocl {Way 2002). However-. caution shoulcl be takcn
with thcse low sanrplc sizcs and over-interpreting the
results. For instancc. rs this plpcr wcnt t() press. Wrv
(l(X)lJ'r ' )  docurnentcd a ycarl in-t nralc Covote that
t ravc l l cc l  f l l . l  knr .  1 i l rn r  the  v i l lagc  o1 'Ccntc lv i l l c  to
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Human populat ion density in the town/ city of Barn-
:trble was -108 people/kmr und housing densit l  wlrs
l6l/km2, while the entire Barnstable County (3382
kmr) averaged 217 people/km2 and I44 houses/kmr
(U.S. Census Bureau 2000 estimates). The town/ city
of Barnstable has a distinct rural-urban gradient with-
in its borders; the highest and lowest densities of peo-
ple were fbund in urban Hyannis (-556 people/kmr,
housing units = 328/kmr; and rural West Barnstable
(89/kmr, housing units = 39lkmr) (Cape Cod Corn-
mission 19981'). Road density. delined as centerline km
of roadway per km2, was ,1.7 fbr the town of Barnsta-
ble and 4.0 fbr Bamstable County (Cape Cod Cornmis-
sion l99l l{ ' ) .  Cape Cod is characterized by being resi-
dential as well  as having nurnerous small  (5-10 ha)
and a l 'ew large (-1000 ha) conservation areas inter-
spersed throughout. Most of the neighborhoods are
not fenced, however, and Coyotes were readily able to
lr i lvel through these i treas t() i lcce\s various porl ions
of their home range (Way et al. 2004). Coyote pack
terr i tor ie: were roughly .10 km: and were n()n-()ver-
lapping, sir l i lar to more rural areas (Gese et al.  1996;
Way et al. 2002a).

Methods
Coyotes were captured by box trap (Way et al.

2002b) then radio-col lared or radio-implanted (uve-
ni lcs - i .e..  pups of the year) using Telonics, Inc.
(Mesa. Arizona) transmitters, aged based on tooth wear
(Bowen 19t32; Landon et al.  1998), weighed, blood
drawn (ca. 4 cc). then rclcased. Transient (or nomadic)
Coyotes were classif ied as Coyotes who had no dis-
cernable terr i tory and nornadical ly movcd throughoul
the study areas, including within resident col lared
Coyotc horne ranges. These Coyotcs arc typically clas-
sif ied as young Coyotes that are in the process of dis-
persing lrom their natal pack (Way et al.  2002a).

Tracking protocols were described by Way et al.
(2002a) and Way et al. (2004). Portable rcccivers (Cus-
tom Electronics, Urbana, I l l inois, USA) and hand-held
3-elernerrt Vrgi antennas were used to radicl-track Coy-
otes both on firot and fiom a vchicle. Due to the highly
developed landscapc with rnarry roads. I  mostly radio,
trackcd in l  vehicle as Coyotcs did not react nega-
t ively to thcm trs ruuch as they did to pcople (e .g..  by
running away; Way 2007a1 J. Way. Lrnpublished data):
occasional ly I  approachcd radio-col l i rred Coyotes as
closcly as possible on fbot without distr.rrbins therr. I
used binocr,r lars and video-cantcras when observing
Coyotes, and city street l i ,ehts. nightscopcs lnd occn-
sionnl ly headlights whcn l ir l lowing Coyotes at night
with a vchiclc (Way et al.  2002a1 Way ct al.  200.1).
Due to l 'uncl in-{ constraints. I  did not use airplrrrcs to
sealch l i rr  Coyotes that lcf i  our study areas: ertendecl
tr ips wcrc made in vehicles to krcatc nt issing Coy-
otes but this was ol ien unsuccessful.  Instcad. I  rel iecl
ou recoverins Coyotes f iom sightin-us b1, thc publ ic
( r i  =  I  ) .  oppor tun is t i ca l l y  rece iv ing  rad io - loca t ions  in
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t-Hingham, Massachusetts, about l5 km sor-rtheast of
Boston. This one animal 's movement would have
caused male Coyotes in this study t() go fiom an aver-
age dispersal distance of 38.7 to 49.3 km. Thus, the
male/f'ernale difl'erence is not as important as the fact
that this study is the first to document transient Coyote
movements in urbar-rized locals.

Harrison (1992) tbund no scx spccif ic stat ist ical
dif l 'erences in Coyote dispersal in his Maine study.
which might be expected fbr a monogamous species.
but the maxir"nal distance traveled (342 krn) was by a
f 'emale. Other studies comoborate these l indings with
individual f'errrales dispersing the farthest in their stud-
ies .  such as  17 .9  (vs .  12 .7)  km in  the  western  Un i ted
Sta tes  (Rob inson and Grand 1958) .  323.2  km in  k rwa

(Andrews and Boggess l97ll), 154 km in central Alber-
ta (Nell is and Keith 1976), and -544 km f iom Riding
Mountain National Park. Manitoba. to Saskatchewan.
the furthest movcment of a coyote on record (Carbyn
and Paquet 191J6). In fact, all long-distance movements
were rnade by f'emales cxccpt a male Coyote in Rosat-
tc's (2002) study that moved 320 knr in an agricultur-
al region of southern Ontario (the most r.rrban of the
study sites af ier mine). However, most researchers
clairned that these long-distance dispersals were rare.

The Boston Coyote l ikely exhibited a relat ively
straight- l ine dispersal thror"rgh Boston and south to
the edge of ' the Atlantic Occan in southcastern Mas-
sachusetts where either the oceln stopped her move-
rnent and/or she paired up with a mate (Figure 2: Way

T.cnt- t  l .  Movements ol ' t ransient  (or  nor ladic)  C in eastern Massachusetts

C'oyotc ID
Sex/Age (yr)  Star t  of

d ispcrsal '
Conclusion
ol 'd ispersalr

Body weight
( k S )

Minimunr d istance
travelecl  (krr)

#8N0402
#030 1
#0.+01
#0202
#020-s

Fenlale ( l )  Apr i l  200.{
Malc (2)  Dcce nrbcr l (X)3
Male (2)  Februrry 2(X).1
Fcnrale (2)  January 2(X)2
Male (  1.5)  March l (X)2

Noverlber 2(X).1
Fcbruar-y 2(X)5
Decernber 2(X)-5
May 2(X)2
June 2(X)-l

1 3 . 6
I  13.5
1.1.5
Ir ) .  I
1 5 . 2

I00 .5
5 7 .  I
t3 .0
)1  .0
36.  I
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2(X)7a). Because of the restricted movement paths pos-
sible f irr  Cloyotes dispersing on pcninsular Cape Cod
and because I did not seqLrential ly track them when
out of radio contact. i t  was dif ' f icult  to assess move-
ment direct ion. However, the lbur cornbined Coyotes
were docur.nented to travcl thror.rghout most of Cape
Cod. radiating fiom the town of Barnstlble str.rdy
area (Figure I).  with two Coyotes each ult ir t tately
cnding r.rp both east and west of the Barnstable study
sitc (FigLrre 2). Mcch and Boitani (2003a: l5) notcd
that " ln homo-gencous habitat types. Wolves would
probably disperse eclual ly in al l  cl i rect ions. Howevct,
no hirbitat type is homogeneous. and topography.
Woll 'density. and areas of hurnan development no
cloubt plav varying roles in steering cl ispersal.  t l i rcc-

-**J)

t ion." Harrison (1992) noted that Coyotes in Maine
ofien tblkrw major rivers and that those water barriers
ol ien deflected and inf luenced Coyote dispersal. whi ie
Cese and Mech (1991)  fbund tha t  Wolves  in  Min-
nesota dispersed in rclat ively equal direct ions.

There was no relat ionship between Coyote body
weigh t  and d is tancc  t rave led  ( r  =  0 .389.  P  =  0 .518)
with two relat ively heavy and thrce l ight transicnt
Coyotes (scc Way 2007b tirr weight rangcs). although
caution shor-r ld again bc taken when interr ing results
becausc of low sample sizc. However. Gese and Mcch
( lt)t) I ) also fiund no diff'crcnce betwcct.t wolf body
weight and the age at dispcrsal or cl ispersal sl lccess.
Yct Gese et al.  (1996) discovcrcd that Coyotcs thal
clispclsccl fnrnr their nltal pack in Ycllowstorre National

Ftc; t :nr ,2.  Movcrrents of  t ransicnt  (or  nt t rnadic)  Coyotes in eastcrn Massachusct ts.

rlrCI{CI2
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P a r k w e r e o l i e n l o w r a n k i n g a n d . h a d l : " o : : " ' : ' : . n c o n t r o l e l l b r t s h a v e n e v e r b e e n s u c c e s s f u l a t r e g u l r t -
foocl. One woulcl presume ih"t th"r. Cuynt", o1.., ing Coynt".numbers (Parker 1995)' partly because of

w e i g h t e d l e s s t h a n p h i l o p a t r i c C t l y o t e s . t h l i r w l l l - d o c u m e n t e d d i s p e r s u l m d n t o v e m e n t . a b i l i -
Distances travered by nomadic coyotes in_eastern iv"i" . *vti"o of lanclscupcs' The ct'ryote's persrstence

Massachnsetts ,"pr"r.n,".'i,.,.rini*u*'uuru". b".rur.l ri ""*ry'g""t1"teed throuchout its range and the poten-

( I ) most movemenrs *...";;;;';;a restricted, lineri ,liiJi€ji"r"nl''oti* t)T ttouitats ranging tiom rural

l a n d s c a p e ( i . e . . C a p e c o d l t z l i t ' . w a . s n 3 1 ' | n o l n t . , u r b a n i s v e r y h i g h . T h e r e t o r e , I r e c o m m e n d t h a t
w h e r e a l l o f t h e t r a n s t e n t s b e g a n t l i s p e r s a l ( i . e . ' w e C o y o t e n - r a n a g e m e n t " t l b . . , t b . u * m o r e ( ) n e d u c u t i n g
did not capture them as i"f f ; . ; i i l in i f .r" ir .n*uf thepublic about actual Coyote behavior (eg' Way

;;;;;:;li(3rr::i,:{}r,;;i#tlhf.iin n'n#;filtr,H:ir,,,}"':1]i::Hi",fii,g'm.
estrtlished or joined .1 p"-:-\)- 

illljt^jllll,;, li,"# .*r'i" ".nir."srern Norrh Anerica and in ctttes' rep-

**;lt*.l TiffiH*l;::l$ il'"T# ! "l:xn ;*:*;****:r; *uxl' :i ;::"'ff :i:' "*
the time (months to one to two,years) tl"t I 

-ti'T-1iii 
"" "*"tit invasion' "ntt ttt" species is here to stay'
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