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EJ 1981-82 Good acorn year 

D 1982-83 Good acorn year 

* no data 
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FIG RE 10. Percentage of foraging tim t rrit rial scrub-jay. spent recovering and eating cached acorn and 
other cached food during the good acorn years (',cc te t for explanation). Months without bars indicate no data 
were taken. 

The foraging b ha ior of territorial adult. and floater. is imilar throughout the year 
(compare Figs. 7 and 11). The maj r difference is that young juveniles mak heavy use 
of berries (blue elderh rry, Sambucu · caerulea, and fu chia-nowered goo eberry, Ribe 
pecio um), to which th y directed l 9<k and 5291: of total foraging activity in Jun and 

July, re, pectiv ly. Floater u ed acorns, stor d food, and recovered food in nearly the 
ame proportion as t rritorial jay and thus se m to be qually dep nd nt on acorns. In 

19 2 and 1 qg3, float r. di appeared from the study area b ginning in April at about the 
time that territorial jay . hifted from stored acorns to lepidopteran larvae. In 1985, when 
float rs did remain n the . tudy area durine the bre ding , ason. foraging behavior of 
breed rs and floater. was identical. 

TERRITORIE AND TERRITOR1 LB HA VIOR 

Aphe/ocoma jays are permanently territ rial, and tho ' unabl t e ure a territ ry 
are unable to breed. In cooperative species, n nbreeders d lay di per al, live in family 
groups on their natal territorie , and help. In noncoop rati e population , nonbre den~ 
float. Difference in territorial behavior, habitat and habitat tolerance, variation in terri­
tory quality, and the degree of habitat saturation determine, in large part, the <lisper al 
option available to newly independent young and older nonbreeder , and therefore play 
crucial role in electing for delayed or early di per al. 

TERRITORIAL BEHA IOR 

Scrub-jay breeder at Ha ting rarely left their territorie . In everal thou and hour of 
field work I re ighted 276 color-banded floaters 2, 196 time , but I recorded breeder off 
their territorie only 59 time . Of these , 33 (56%) occurred during the year of an acorn 
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FIGURE 11 . Sea onal change in foraging activitie of nonbreeding floater scrub-jays, primarily first-year 
bird . . over the year expressed as a proportion of all foraging activity (:.ee text for explanation). 

crop failure when jays abandoned their territorie . Of the remaining 26, five were at water 
ources during July and August (see also William and Koenig 1980), 10 were at acorn­

laden oaks in late winter, six were in large aggregations of floater , three were in "power 
truggle " during mate replacement , one was in an unoccupied area with it fledglings, 

and three were off their territories for no di cernable reason. 
To quantify breeder movements and survivorship, I made quarterly surveys (see 

METHOD ). Excluding the year of the acorn crop failure, only one individual (CR male), 
absent from its territory and counted a dead, later returned. In contrast, in 1983-1984 
when the acorn crop failed, breeder began leaving in August. At first the, e movement 
were hort and brief, with pair. joining into mall e:roups in unoccupied habitat. Later 
in August up to 15 breeder and everal nonbreeders formed loo e groups that moved 
through both occupied and unoccupied area , a bre der began abandoning their terri­
tories. By December 1983, 570/<. (59 of 103) of the banded breeders could not be located, 
although 64% (38) ub, equently returned, the majority in late March and early April. 
Males and female were equally likely to abandon their territorie in the poor acorn year; 
of the 103 banded breeder pre ent in summer of 1983 (55 male and 48 females), 30 
male and 29 females were not found on their territories in December, and 20 male and 
18 female later returned. Where acorn were available at higher elevation , breeders did 
not abandon their territorie and floater were common (pers. ob .). I ighted one of the 
banded absentee breeders in such an area. 

Feature of territorial interactions 

Breeder-breeder territorial interaction and agoni tic "wek" vocalizations in 1981-1982 
are shown in Figure 12. Wek vocalization were fewest in July and August, and most nu­
merou in September and October when jays began harve ting large numbers of acorns and 
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intru. ion by floater were common, wherea border interactions remained uniform over 
the year. Becau e scrub-jays remain aggre ive toward their neighbors throughout the year, 
it appear that they are alway at ri k of lo ing all or part of their territorie . 

I empha ize that only territorial neighbor. were evicted becau e unfamiliar territo­
rial jay , like all floater were tolerated at lea t during the nonbreeding ea on. For 
example, during Augu t 1983, when ome breeders aband ned their territorie , male MB 
wa ob erved for everal hours over two con ecutive day on the BURNT territory, 1.3 
km di tant. He wa clearly vi ible to the residents , often foraging within 3 m, but wa 
not challenged. Yet territorial neighbor , and even banded, known breeder from two ter­
ritorie di tant were quickly chased off. 

Territorial interaction included vocalizations at border , flight di play , and cha e . 
The e could be triggered imply by th approach of neighbor to a hared boundary a 
well as by active intru ion. Re pon e by the occupant could include any of the fol­
lowing: vocalization and body "pumping" on an expo ed perch, flying to the border, 
"wek" vocalizations, "rattle" vocalization (female only), display flight , upplants, and 
chase . lntru ions by neighbors were con i tently met with agoni tic behavior, followed 
by ha ty retreat of the tre pa er . Border di pute la ted from seconds to more than 30 
min, and were sub tantially longer when new individual were attempting to become 
e tabli hed a breeder on adjacent territorie . eighboring pair eemed to have pecific 
area where border di putes and territorial interactions were common and female fre­
quently left the ne t to participate. 

Male w re generally more aggre ive, in tigating the majority of intera tion and 
continuing them longer. T rritorial female were dominant over all other jay. except 
their mate , including intruding neighboring male and adult male nonbreeding floater . 

Upon the death of a breeder, either ex wa able to defend its territory prior to and 
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FIGURE 12. Rate of border interactions and aggrc sive "ll'ek" vocalizations territorial scrub-jays directed to­
wards t rritory neighbors. Numbers at top of figure arc hours of observation of territorial scrub-jays. 
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during mate replacem nt, and both male, and female quickly a quired n w mate from 
the floater pool. Mate replacement varied from a quiet and increa, ingly clo. e a ocia­
tion between a re ident and a new jay, with mutual courtship feeding over a everal-day 
period leading to a closely bonded pair, to highly charged contest involving floaters, 
which resembled the "power struggle "de cribed in the Acorn Woodpecker (Melanerpes 
formicivorus· Koenig 1981). Mate replacement could be extremely rapid, and I recorded 
mo t replacement after the fact. I witne ed ix of the "quiet," and probably more com­
mon, replacement , and five "power truggle ." The latter occurred in winter or early 
pring, when large number of floater were nearby; up to 20 jay , primarily floaters, 

engaged in loud vocalization , constant flights, including low undulating di play flights, 
cha ing, contact, and even grappling to the ground. The participant , including the wid­
owed bird could carry on their di pute far from the territory of intere t, and when they 
pa ed through other territorie the re ident al o made undulating di play flight , vocal­
ized, and participated in the group melee. The nearly con tant activity in the e "power 
struggle "could la t over two day , until a floater filled the breeding vacancy. 

The pair bond and separation 

Scrub-jay generally pair for life. I recorded 12 eparation in 182 breeding-pair yeaL 
(6.6% ). However, if the ample i re tricted to pair in which both member were alive 
at the beginning of the n xt breeding ea on (a more critical mea ure of pair fidelity be­
cau e it exclude mortality as a cau ative factor; Woolfenden and Fitzpatrick 19 4), the 
eparation index wa. 11.2%. 

Of the 12 eparation , five occurred during the fall or winter of the acorn crop fail­
ure, or early the following pring when bird returned to their territories. Some of the 
fall . eparation may really be territory abandonment. For example, female 2400R left 
her territory (and mate) in fall, and returned to the tudy area in April and paired with a 
diff rent male; in her ab ence her former mate had paired with a neighboring territorial 
femal . Excluding those ob erved in 1983-1984 leave, . even eparations in 87 pair­
year ( .Oo/c ). 

Of the e even . eparation , five involved either: (1) adult, expcrienc 'd breeders di­
v rcing inexperi n ed or fir t-year mat . to pair with experienced, c. tablishcd mates 
(tw ca e ); (2) jay: n intermittently o cupied ternt rie moving to a<lJa ·ent perma­
nently occupied territorie, (two ca e ); and (3) , paration from an unsuccessful breeder 
(one ca e). Of the remaining two eparations, one pair . pl it their form r territory and 
each acquired a new mate. In the other, a male eparated from his mate and moved to and 
pair d with a newly widow d female on th adjacent territory. Such di orces and mo e­
m nt may increa e the reproducti e , u cess of the divorcer a. Ba yen (19 1) . hawed 
for Eura ian Magpi (Pica pica). 

Breeders and offspring 

Prior to eight week po tftedging, breeder, actively fed young, and off. pring remained 
in clo e a ociation with their parent . Off pring begged and followed adult , and near 
the end of the asso iation male occa ionally threatened or upplanted begging young. 
After eight week the young began wandering off, unaccompanied by parents, although 
ome were fed up to 12 week after fledging. Territorial jays did not evict off pring (or 

unrelated floater ) from their territories until the on et of the following breeding ea on. 
In 875 h of time-budget observation (1981-1983) and 240 h following radio-tagged 
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fledglings and juvenile ( 1985), I never ob. erved parent in full cha e of off pring in fall 
and winter· but in two interaction between breeders and their yearling offspring in May, 
the offspring were cha ed away. In approximately 50 h of ne t watches, no off pring or 
other jays other than the pair were ob erved near nests or fledglings. 

Breeders and floaters 

The tolerance of independent off pring by breeder al o extended to unrelated non­
breeder . A early a June, a few juveniles began wandering from their natal territorie ; 
these were ignored by other breeders, even tho e with young fledglings. By early July, 
loose aggregations of juvenile floaters were tolerated by breeder , who were still aggre -
sive toward territorial neighbors, and from late July through April adult nonbreeding 
floater al o were tolerated. 

The monthly rate of different type of aggres ive interaction that breeder directed 
at nonbreeder (Table 1) wa determined from time-budget ob ervations, during which I 
estimated the number of ft.oater on the focal jay' territory every 10 to 20 min. A virtu­
ally all ft.oater di appeared from the tudy area in May- June of both l 982 and 1983, I 
have few data from the breeding sea on. However, during the nonbreeding eason breed­
ers u ed mo, tly low-level aggre ive behaviors, uch a " upplant ," and few high-level 
aggres. ive behavior uch a 'cha es" or "cha e off the territory. " Mo t of the f w 
interactions were a result of floater either approaching too clo ely ( < 1 m), or , toring 
food in the ame location a the residents. Although floaters on territorie tended to ag­
gregate into loo e group of up to 20, even singles were tolerated or ignored during the 
nonbreeding eason. My ob ervation indicated that breeder preferentially ·upplanted 
unfamiliar floater and, in effect, establi. hed d minance at fir t meeting, indicating that 
tolerance by br eder i ba ed on ubservient behavi r f floaters. Floater that remained 
on one or two territorie. for everal months w re rarely bothered. 

Toleranc d crca. ed a. ne t building b gan. and ne. t with gg, were defended. 
However, in every year floater. could be found on territorie throughout April, even 
though the mean fir ·t egg date wa. 6 April. Although their di app arance in May c in­
cided with in reas d aggre,. ion when br ed rs swit ·h d from . upplant to long has s 
and cha. cs off th territ ry (Fig. 13), many place~ e i. ted n the study ar a wh re float­
ers could have settled at lea. t t mporanly , includmg ome temporarily unoccupi d 

TABL I. TYl'l"i AN D FRFQL;ENC' ll· .. OF AGCiRf.'>SIVF BJHA \JOR'> DIRFCTl·D AT FIOAI ERS BY BREH)FRS 81 MO Ill 

Supplant Chase Chase off 
Hours Floater-

Month o bserved hours (FH )' fFH /PH 

Jan 4 444 94 41 0 .0 3 0.01 
Feb 44 394 99 () 25 26 0.07 I 0.02 
Mar 40 242 90 0.37 23 0.09 4 0.02 
April 32 105 38 0.36 15 0 . 14 12 0.12 
May 68 <I 6 8 5 
June 33 <<l 0 0 4 
July 5 148 11 0.07 3 0.02 0 0 

ug l 141 21 0.14 9 0.06 0 0 
Sept 46 219 63 0.29 37 0.17 3 0.01 
Oct 56 2 13 100 0.47 33 0 . 15 4 0.02 

ov 42 343 141 0.41 59 0 .17 4 0 .01 
Dec 43 383 136 0.36 29 0.08 0 0 

• rH =floater-hour: mean number of noa ters on the territOf) during each obser\a tlon hour summed over the total number of observation hours. 
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territorie . In addition, large aggregation of floater di appeared from temporarily unoc­
cupied territorie where they were free from disturbance by breeder . 

In May and June of most year , floater were evicted from territorie . In 1985, how­
ever, many floaters remained on the tudy area and breeder were more tolerant (interac­
tion not quantified) a long a. they remained away from the ne t, territory centers, and 
the re ident . Thi i imilar to the interaction between Florida Scrub-Jay breeder and 
helper prior to when helper feed the ne tling. (G. Woolfenden, per . comm.). Thi ex­
tended period of tolerance occurred in a year when acorns remained available on the oak 
well into May. During May and June 1985, 93% of 914 location of 11 radio-collared 
floaters occurred on territorie , mo tly near the margins. 

Why do breeder defend again t neighbor during the nonbreeding eason but toler­
ate floater ? Fir t, a small inve tment in territorial defen e throughout the year prevent 
neighbor from u urping territory space, a real threat a shown during the acorn crop 
failure; in at least three ca e jay that abandoned their territories failed to recoup them 
the following pring becau e neighboring pair that remained took them over. Second, 
tolerance of floater sugge t that exclu ivity of territorial pa e i not critical during the 
nonbreeding ea on, but floater are easily expelled at the onset of the breeding season 
through the dominance e tabli hed earlier. 

TERRITORY A Q I ITIO 

To gain a territory and breeding tatu , juvenile and older floaters have three option : 
( 1) to pair with an e tabli hed breeder upon the death of it mate; (2) to pair with another 
floater and e tablish a territory de novo; or (3) to pair and e tabli ha territory in an unoc­
cupied area. Option 1 wa u. d by 62 of 90 (69%) jays, option. 2 and 3 by 15% each. 

D CHASE 
138 126 117 65 

J F M A 

0 CHASEOFF 
19 4 14 30 

M J J A 
Month 

• SUPPLANT 
103 137 204 165 

s 0 N D 

FIGURE l3. Seasonal change in aggressive behaviors breeder. directed at n aters. 'umbers above bar are 

total number of interaction recorded in each month. 
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Fir t-y ar jay acquired territorie almo t exclusiv ly by pairing with establi hed 
adult . In five year (215 breeding-pair years), only one pair of fir t-year jay succe -
fully defended a territory throughout a breeding eason. In five other ca e , fir t-year 
male establi hed temporary, mall, and intermittently defended "pseudo-territorie " that 
overlapped portion of two or three adjacent territories. The male paired with fir t-year 
female and three pair built ne ts, but never laid egg . The pair were dominant over 
floater but not over the neighboring, true territory holders. In every ca e by early May, 
the female di appeared, followed hortly by the male . One of the five male. was the 
off pring of an adjacent territorial pair; th other four were banded as juveniles and were 
not natal to the tudy area. Four of the five male returned to the ame area the follow­
ing autumn and ree tabli . h d their p eudo-territorie and paired with a fir t-year female. 
Again the pair failed to lay and defend or remain on their territorie. through May. 
Three of the e five male returned and ventually acquired true territorie , two a three­
year old and one at age four. In two case. , the territorie claimed included the original 
pseudo-territory. 

The age at which true territorie are acquired i a crucial demographic variable. While 
a complete analy i is given below, here I pre ent data for calculating thi variabl . The 
sample includes novice jays filling territorie u ing all three option Ii ted above. On 
e tabli hed territorie only replacement of banded breeder were included. Figure 14a 
give the age di tribution of these jays, eparating exact and minimum ages. In Figure 
14b, the data are presented with jay in the minimum age cla e placed in the di tribu­
tion in proportion to the xact age jay . F r example, of the 14 female in the 2+ age cat­
egory in Fig. 14a, 66% w re placed in the age 2 category and 34% in th age 3 category 
in Fig. 14b, repre enting the proportion of two- and thr e-year old female in the sample 
who e age wa known exactly. Thi under , ti mates th age of jay filling the vacancie , 
but provide con ervative figure for later calculation . 

Many jays did not acquir a territory} r several years and females fill d vacancie at a 
younger ag than male . But are the e jays really novi e territory holder ? On complica­
tion i that breeders occa. ionally hift territori . , mo. t often a re ult of death of a mate 
or di orce, which could re. ult in mi classifying a new arrival a. a novice. If one counts 
unhanded breeders that moved into th . tudy area a fir. Hime t rritory hold r , the age 
di . tribution may be artificially hifted to Ider age cla. s . Of 57 acancie fill d by jay. 
~ 2 y ar old (thus excluding yearling ), breeders filled 20, of which 15 were on adjacent 
territorie ; 11 of the 20 occurred during th acorn crop failure. Of the 20 vacancie filled 
by e. tabli hed breeders, 15 (75~) moved to an adjoining territory. Three long-di. tan 
movement occurred during the acorn crop failure; the longe t one wa three intervening 
territorie . Excluding the 11 case during the crop failure, 88~ of movement by breeder. 
were to adjacent territories, and 100% within only one interv ning territory. Throughout 
the tudy, I periodically ar hed nearby locations, including at lea tone territory beyond 
the . tudy area. Only one former breeder wa found, a male that had di appeared during th 
acorn crop failure. If movement by breeders onto the tudy area i a rare as movement off, 
the bia. imp ed by po ible long-di tance movement of breeder in calculating the age at 
on et of breeding i negligible. 

Another method for determining ag of fir t breeding is by following the fate of 
banded ne tling . Of tho e banded as ne tling. in 1981- 19 3 that eventually acquired 
territorie on the tudy area (N = 12), 42~ did so their fir t year, 33% their . econd, and 
25 % their third (Table 2). 
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FIG R 14. Age distribution of first-time breeders filling territory vac.:anc1e'> : a) age d1-.tribution includes exact 
and minimum ages; b) age distribution with minimum age scrub-jay included in age categories in proportion 
to the distribution or exact age scrub-jays fi lling territories . 

T ERRITORY CHARA TERISTIC 

Between March and August over five breeding a on I mapped 194 territorie and 
determined territory ize· map were made in th period from ne t building through di -
pecal of young. In 1981 the tudy area encompa ed 3 ha and I mapped 23 territorie . 
From 1982-1985 it was 173 ha and held from 40 (1984) to 53 (1982) territorie (Fig . 

15- 19). 
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TABLE 2. AGL \T WHICH SCRL.,B-JAY'i llATCHED ON TllE TL'D) AREA ( 1981 - 1983) FIRST ACQUIRED A TERRITORY 

Year 

hatched 

1981 
1982 
1983 
Total 

umber 
umber acquiring breeding_statu. in 

i ndepcndent 198~ 1983 1984 1985 Total Unaccounted 

33 3 l I 0 s 28 
54 2 3 2 7 47 
23 0 l 22 
110 13 97 

Jays breeding 

at age (y~~~- (%) Males Females 
---

J 5 (38%) 2 3 
2 5 (38%) 2 3 
3 3 (23%) 3 0 

Territory i::e and population density 

The 194 territories averaged 2.53 ha, and ranged from 0.66 to 6.5 ha. Average territory 
sizes were smaller in 1981through1983 (range 2.16-2.46 ha), increa ed significantly in 
1984 (3.18 ha), and then decreased ignifica11tly in 1985 (2.64 ha; ANOV A, F = 5.62, 
df = 5, 205, P < 0.001; Fi her' LSD test, P < 0.05; Table 3). 

Breeder den , ity ranged from 9.2 pair /40 ha in 1984 to 12.2 pair /40 ha in 1982 (Table 
3). Mean territory size was inver ely related to breeder population den ity (Fig. 20). The 
relativ , tability in both the number of territorie and territory ize in the first three year 
of the study contra ·ts with 1984 (after the acorn crop failure) when many territories were 
abandoned and the number oft rritories decreased 20% and mean territory ize held by 
breeders increased 57% (Table 3 ). In 1985, fi n w territories were e ·tablished and the 
average ize deer a cd 17%. Despite thi . fluctuation, the ar a a tually covered by ter­
ritories remained essentially unchanged at 60 to 66% throughout the study. 

Habitat fcat11res: habitat suitability and territOJy quality 

Despite the change in breed >r density and number of territoric'>, four habitat types 
were consistently avoided: (I) dense mi ed hardwood fore'>t; (2) coast range blue oak 
foothill woodland: (3) large unbroken area.., of chaparral: and <4) spar-,e coa<.;t alle 
oak foothi II woodland. Jays whose territories included portion-, of these habitats did 
use adjacent areas of chaparral, blue oak woodland, or oak savannah on occasion, but 
rarely mixed hardwo d, pen grassland, and oak . avannah. Comparisons of vegetation 
attributes b tween scruh-jay territories and the <.;tudy area as a whole, unoccupied areas 
only, and each of the four habitat-types scrub-jays avoid, revealed that preferred habitat 
con, ists of patches with intermediate oak density and canopy cover, interspersed with 

TABLE 3. ILDY /\RLA SIZE. TERRITORY SIZF, BREEDER DENSIT), A DARLA OC UPI .D (llA), 1981 - 1985 

Year 

1981 
1982 
1983 
1984 
1985 
Mean± so: 

Study 

area (ha) 

83 
173 
173 
173 
173 

Number of 

territone~ 

23 
53 
50 
40 
45 

•Area occupie<l cou ld not be accurately calcu lated for 1981. 

Mean territory 

SllC (ha) 

2.46 
2.16 
2.37 
3.1 
2.64 
2.59 ± 0.4 

Arca occupied. 

Pairs/40 hu - ---- ~(%) 
11.1 - J 

12.2 103.6 (60%) 
11.5 113 .6(66~) 

9.2 114.3 (6b%) 

10.4 113.5 (f5%) 
10.9 ± I. I 11l.3±5.1 

----
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1981 TERRITORIES 

100 m -

FIGURE 15. L cation of crub-jay territorie in 1981. Vegetation key as in Figure 2. 

1982 TERRITORIES 

100 m 

FIGURE 16. Location of scrub-jay territories in 1982. Vegetation key as in Figure 2. 
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FIGURE 17. Location of scrub-jay territories in 1983 . Vegetation key as in Figure 2. 

1984 TERRITORIES 

100 m -
. . 

FIGURE I . Location of scrub-jay territorie in 1984. Vegetation key a in Figure 2. 

27 

.:· 



30 STUDIES IN A VIAN BIOLOGY NO. 28 

Chaparra l Valley O ak 
~ 

S a vann ah B lue Oak Woodland Mixed Hardwood Fores t 
~ '-----v----J 

SCRUB-JAY HABITAT SCRUB-JAY HABITAT SCRUB-JAY HABITAT 

FIGURE 21. Schematic representation of habitat type and plant communities on the study area illustrating 
preferred, occupied scrub-jay habitat . 

The amount and spacing of shrubs, which provide nest sites and cover, was by far 
the most important variable. Type 1 territories contained more shrub (mean of 0.90 
v . 0.39 and 0.26 ha for Type 1, 2 and 3, re pectively; Table 5). Of the five Type 3 
territorie , two had no shrubs, one had 0.01 ha, one had 0.1 ha, and the fifth 1.2 ha, the 
latter misclassified by the DFA as a Type 2 territory. The lack of shrub cover evidently 
explains why unoccupied areas that appeared uitable, such as the large area of blue oak 
woodland between the GR and RF territories (see territory maps, Figs. 15- 19), were not 
used. Percentages of grass and of oak canopy were greatest on Type 3 territories (Table 
5), suggesting that extensive open grassland and dense woodland habitat are avoided. 

Territory size varied in relation to several variable . Partial correlation analysis indi­
cate that area of gra land was positively correlated with territory ize (R = 0.60, P = 
0.003), again indicating that open grassland doe not provide suitable re ource . No rela­
tionship wa found between area of shrub cover and territory size. Oak canopy- a criti­
cal re ource for jay -did not vary independently with territory size; a minimum of 0.16 
ha occurred on even the malle t territories. However, overall oak den ity and number of 
oak pecies are not evenly distributed; while alJ territories included at least two specie , 
ome territorie held predominately one pecie and other three. Because Q. agrifolia 

retain acorns for much longer periods, it i a relatively more valuable resource. Because 
oak specie tend to produce crop ynchronously, and variation in production is high 
even within species (Carmen et al. 1987, Koenig et al. 1994b), territorie with greater 
numbers of oak pecies and individual tree are more likely to produce good acorn crops 
in any given year. 

DISPERSAL AND FLOATING 

Knowledge of the behavior of floaters i e ential to under tanding the evolution of 
reproductive strategie (Stutchbury and Robert on 1986). Rather than being merely a 

TABLE 5. CHAR CTERISTI s OF TERRITORI E ( MEA s ± SD) OF HIGH ( T YPE I), MEDIUM (T YPE 2), AND 

LOW Q A LITY (TYPE 3) 

Type I Type 2 Type 3 

N 11 8 5 
Size (ha) 2.8 ± 1.7 2.0 ± 1.0 2.8 ± 0.9 
Canopy oak (ha) 0.68 ± 0.48 0.48 ± 0.40 0.83 ± 0.37 
Area hrub (ha) 0.90 ± 0.43 0.39 ± 0.2 1 0. 25 ± 0.51 
Area grass (ha) 1.2 ± 1.1 I.I± 0.8 l.6 ± l.2 
Proportion canopy 0.24 ± 0.13 0.23 ± 0.12 0.35 ± 0.23 
Proportion hrub 0.39 ± 0.14 0.32 ± 0.2 1 0. 17 ± 0.26 
Proportion g ra s 0.40 ± 0.14 0.50 ± 0.17 0.55 ± 0.29 

ote: Territory quali ty classified by occupancy rate du ring study period , 1982- 1985. 


