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Abstract
Captue-recalture techniques. and radio,telemetry were wed in an investigation of porcupine
(beth;zon.louat m) movemerlts and home raoge in a pondetosa pine lPixas pondeiosa) 

-atrd

Douglas-fir (Pseadotsttga menzie:ii) Iorest io 
-nonheasicrn 

Oregon. Significatrtly (p(b.0))
sholter movements in December to February as comparcd wirh Aprjl ro JuIy vr'ere related to sea,
sonal  changes in rearher and legerar ioo.  An average year ly home range s ize of  

-0.1 
ha was found

for rwo fcmale porcupines radio r rac(ed f rom February rhrough Augrst .  ThL maximum disran.e
betwe€n recaptures was.525 m 19 11:6 mr which compares closely to the length of home range
area\  ror  porcuprnes fadro-t rd(kcd . luf lng the srudy.

Inlloduction

Porcupines frequently cause exreflsive silvicultural damage resulting in severe losses in
young timber stands. Consequently most srudies of pofcupines have dealr with apprais-
ing damage to tlees aod controlling pofqrpine numbers. Little tesearch has been re-
ported on movements and behavioral patterns- The porcupifle occupies a wide geo"
graphical range and occurs in many different vegetarion types. Probably movements and
behavior vary with habitat. This report discusses movements and home range io a
ponderosa pine and Douglas-fir forest in northeastern Oregon.

Study Area

Research was conducted on a 1500 ha area in the Heppner Ranger District of the Uma-
tilla National Forest, located 60 km south of Heppner, Oregon. Detailed descriptions of
the region can be fouod in Fraollin and Dyrness (1973) ard }{alI (1973). The study
site vegetation varied from sparsely scattered j'tr'ipers (Juniperur occidentaA!) with ^
bunchgrass (Poa undberyi,i) ground cover to poAdelosa pine and Douglas-fir stands
with a groundcove! of sedge (Carcx sp.), strawberry (Fragari,a titginiana), heat{eat
art\ic^ ( Amicd cord,ilolia), pea (Ltthyrus sp.), and snowbery (Symphoticarpos albut).

Methods and Materials
Field work was conducrcd from June 1973 through August 1974. Porcupines were cap-
tured in a 20-gal plastic garbage can, weighed, and immobilized with phencyclidioe
hydrochloride (Seroylan: Parke, Davis and Company) and triflupromazine hydro-
chloride (Vetame: E. R. Squibb and Sons) at a dosage level of one mg per kg of body
weight (S€al and Erickson, 7969). A{ter immobilizadon each animal was measured and
its sex was determined. Age was calculated using the deotal-age correlation established
by Kochersberger ( 1950) and Dodge ( 1967 ), which is based on eruption, replacement,
and wear patterns of the cheek teeth. Numbered, colot-coded, plastic discs vrere attached
to the ears using aluminum self-pierciog domestic livestock eartags ( Hasco style #1-
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851, National Band and Tag Compaoy, Newport, Kentucky).
Capture-recapture techoiques afld biotelemetry were used to study movements afld

home range. A vehicle was driven in the evening hours on a 7.6 km route throughout the

summers of 797 3 attd 1974 for a total of 68 trips. Porcupines seeo in the headlights

vrere identified if previously captured, and pnressed if new animals. One hundred

eighteeo porcupines were caprured one or more times during the study fo! a total of

2J1 captures.
An additional 32 porcr:pines wele caPtured betvzeen December 19-73 aod August

1974 tt a separate radio-tracking srudy area. Nineteen oI these animals were observed

two or more times fot a total of 67 observations. Six potcupines were tagged with radio

transmitters as described by Marshall et dl. (1962) arrd were tiacked intensively for

a total of 495 animal-days. Tracking was from February through August I97 4 and the

number of tracking days per animal varied with capture date aod telemetry capabilities.

Fixes were plofted on tracing paper ovedays from aerial PhotograPhs, and home range

aleas were measured using a Portable area meter (model L1-3000, Lambda Instrument

Corporation). Geomeric centers of activity were determined using the method of

]J.ayrc (1949). Activity radii (Dice and C\aft, 1953) were calculated from these

geometric ceoters of activity. In this study all areas of Porcupine activity were iocluded

within the home range boundaries. Feeding behavior v/as observed visually and was

compared to feeding behavior reported in the literature.

Resulls and Discussion

Average distances for the move from ooe day's resting location to the oext day's locatio[

are given in Table 1. Distances lePolted are for the linear distances betweeo the loca-

tioos and are not necessarily distance traveled by porcupines Porcupines usually did not

move in straight lines as observed by tracks in the snow, but in meanderiog routes srhich

were often two o! three times as long as the lirieaf distance between successive testing

locations. An analysis of variance (among months; df - 9, MS - 4936415.5; wnhin

mooths; df : 136, MS : 639147.4) is significant at the P : 0.05 level. Computation

of the least significant difference shows that movemeots during December to February

are different (p<0.05) from movements during April to July. Seasonal changes in

weather arid food availabiliry appear to control the extent of porcupine movemenls.

From August through February Porcupines fed on the ne€dles artd the ioner bark of

arees. Rain and snow storms decreased mqvements as aoimals sought shelter either in

trees or dens. Such was the case fo! January and February when individuals were ob-

TARLE 1. Average dishnces beiween dailv resting locations ior porcuDines in no heastern oreeo!

l{.rt

July

1
8

7 5
1 0

4
1 2
2 5
3 8
3

3 0

1 6 1
100

3 4
3 0

231
J 2 8
442
360
370
2 4 6
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served to remaio in the same tree for as long as 16 days. Similar behavior was observed
by Hoffer (1967 ) h a northerA California pioe-juoiper forest and by Brander (1973)
io a Michigan hardwood-hemlock forest Porcupine movemenrs gradually increased io
the spfiog as the diet switched from bark and needles ro succuleor ground vegetation.
Ground vegetation composed the bulk of the diet with the porcupines moving every
night searchiog for favored foods uotil hot weather in July caused ahe vegerariol ro
dry out. \(hen this eveot occurred, porcupines gradually resumed feeding on tree needles
and bark aod their movemetrts decreased.

Home range variables for six porcupines are given in Table 2. Areas vary greatly
according to the method used to calculate home range size. The rninimum area method
(Mohr, 1947) connectiog the outelmost location points is rhe least conservarive method,
and it incorporates areas in which individual aoimals oever were seen. The habitat type
minimum area methd is based on my analysis of the plant community boundaries and
oo the locations for an individual animal in relationship to rhose boundaries. Instead of
connecting lhe outermost location points with straight lines, I followed the boundaries
of the plant cornmunities in which the movemenm occurred. I believe this merhod is a
more acculate determination of the size and shape of the home lange area because my
data from the intensive radio-tracking study iodicate that individual porcupioes remain
closely associated with particular plant communities. This method is similar to the
atypical-habitat elimination merhod of Ables (1969).

'I'ABLIt 2. Hohe range varirbles ior six lorcupjres in northeastern Oreson.

Datc insllumented

lackase removed

1 2
Juv. Adult
Male Fcmaie

10 Jan 74  2  Feb 74

31 Jan ?4  6  Mar  14

3 4

Fcmdc I'emale
22 Feb ?4  5  Apr  ?4

7 Ju l  ? ,1  2?  Aus  74

5 6
Adult Aduli
Female Female

i May /-4 E Jun ?4

2? Aus 74 2? Aus 74

inslrumented 22

in ' Iohr ,  1$47)  3 .9
Modilieal minihum
(Hancy  and Barbour ,  1065)  : !
Circle irom mean aciility railii
(D ice  an i l  C la rk ,  1953)  3 .1
Habitai type minimum area

1 3 .  E

1:16

2 3 . 8

1 9 _ 5

1 4 5

1241
9 3 7

1 1 5

1 4 6  3
'122

3 1

22.G

1 ? . 1
I 5 . 4

8 0 . r  3 2 . 1

39.1 66.8

8.1

2 3 . 0  6 5 . 6
62.5 77.8

'192

572
399 '117

3 3 ?  6 ? 1

Distrnce in meiers
Maximum le.gth
Maximum width

2 7 4

Porcupine No. 1 used an area of 1.9 ha during three weeks in January and porcupioe
No. 2 used 8.1 ha in February. In January and February movements were short and the
animals often remained stationary for several days. No. 3 was radio-tracked from late
February through ea y May. During this period weather conditions improved and por,
cupine movemeots increased. No. 4 and No. 5 were instrumented in the spring season
and they demonstrated the trend toward a further increase in home range area into the
summer season- Their cumulative home tange sizes were likely at or near maximum size.
Although radio-tracking was halted at the end of Augusr, ranges would not have in,
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creased appreciably before cold weather decrsased overail movements. No- 6 was tracked

from June through August. Her moven-rents tended to be shorter thao those of eithe!

No. 4 or No. 5 for the same periocl. All thr€e females had young; hon'ever, the fate of
the offspring of No.4 and No.5 r'as urknowr. The young of No. 6 could be found

close ro its dam throughout the summer. The young telded to move in loose associa-

tion with its dam aod often the two were seParated by only a short distance Similar

behavior was reported by Marshali el al. (1962).

Porcupine fecaptutes along a 7.6 km route aided in the determination of home raoge

size. The maximum distances between captures for 51 porcupines recaptured aloog the

toute (total of 112 recaptures) are sumnarized in Table 3. The range in rver.rge maxi-

mum distance between summer captures of 525-1156 m (Table 3) comPares closely

to the range of 512-1463 m (Table 2) for the maximun width and length of hone

ranges determined by radio-rracking during spring and summer.

TAllT,It ll. Alcragc maximum ifishnce (m) betwecn sutnme. crltutes lor 51 lorcupines alone a

? .6  km rou tc  in  no  heas le ln  Oreson-

2 0
1 1

I
I
2
l
1

2

4
J

9

i 2 5
i l5S
6 6 2

1 1 3 1
3 0 2

1 r . 1 0
1 1 5  6

0  -  2 1 1 u
3 t ? , 2 1 3 1
i i ( i t  113 s
5 . 1 4  -  I  ? 1 ?
6,12 -  11?t i
3 E 5 - 2 6 i 1 2

These movement data appear very similar to those recorded by Dodge ancl Barnes
( 1975 ) , but larger than those reported in most othet studies. Dodge and Barnes ( 197 5 ) ,
io a western \Oashington Douglas-fir forest, found an averalie daily movement of 273
m arrd an average raoge of 81.2 ha (minimum area merhod) for females radio-tracked
10 to 13 months. This findiog is similar to the yeady averase movement of 218 m and
to the 80.8 and 82.1 ha ranges for porcupines No. 4 and No. 5, respectively, which I
tracked io northeasteln Oregon. Brander (1973) reported ao average summer daily
movemeru of 150 m; Marshall ez al. (1)62) reported average novements during late
May through eady July of 111 m and 129 m, from dusk to dawn, aod 81 m aod 80 m,
from dawn to dusk, for two adult females. These movements for potcupines io Michigan
hardwood-hemlock forests were much less than those I foLrnd in Oregon. The average
distance of 446 m between captr:res for summer months reported by Randall (1971)
in mixed shrub-pine vegetation in Nevada was smaller than that within my study area
(Table l).In a pine-juniper forest in northern California, Hoffer (pers. comm.) found
an average summer movemeot of 144 m. He believed reduced. movement occurred be-
cause animals were feeding in alfalfa fields. His figures for winter months (65 m) aie
similar to those I found.

Porcupine movemeots apparently are influenced strongly by habitat and vary from
one alea to another. Potcupines in easteln and midwestero hardwoodhemlock forest
appear to occupy separate summer aocl winter ranges and tend to coocentrate at clenning
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aleas or areas of prime habitat (Dodgg 1967). N7inter movements are reduced; animals
only leave the shelter of dens to feed in nearby uees. Shapiro (1949) reported an aver-
age distance of 131 m between captures in New York, and Dodge (1!4!) reported 91
m in Massachusetts- Krefting et al, (1.962) in \Tisconsin found an average of 829 m
between summer captures and winter recaprures. Dodge (1967) found six animals
traveled an average of 1)00 m from wiorer captures ro summe! recaptures. Such sea-
sonal shifts in home range did not occur in my study area. Similar findings were re-
ported by Dodge and Barnes (1975), Hoffer (1967), and Randall (1971) in other
westefn fofests.

Porcupines appeaf to maintain home range alens in successive years. Ten aoimals
tagged rhe summer of 1973 and recaptured the summer of 1974 in this study had maxi-
mum distances betweeo caprures averagiog ooly 722 m (Tahle 4). Similar results have
been found in other studies. Kteftir,g et al, (1962) recapftued two animals, tagged two
years previously at winter feeding a.re?s, ao average distance of 100 m from their or-
iginal capture sites. Randall ( 1971) had at avetage recapture distance of 536 m for 12
porcupines capnued ooe summer and recaptured the oext. Brander (1973) found an
average disrance ol 699 m berween capture sites for four pofcupines recaptuled afte!
1-10 years.

TABLE 4. Ten Dorcupines capiured the summer oi 10?3 and recapiured the summer oi 1S74 alone
a 7.6 km route in noriheasiern Oreeo -

O ginal Maximum disLance
between captures

7

I
ltl
l 1
t 2
1 3
1!1
1 5
1 6

? Aus ?3
15 Auq 73
16 Aue ?3
16 Aug ?:l
19 Aus 73
19 Aus ?3
21 Aus 73
25 Aus ?3
28 Aug ?3

3 Sep 73

3 6 9
44n
722
3 5 3

3 6 9
2 2 5
449

263 2
1 6 5 ?

3 8 2
3 3 4
3 6 9
313
3 1 5
3 4 6
3 1 3
3 1 0

3 5 5
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