The Condor 95:782-791
© The Cooper Ornithological Society 1993

FACTORS AFFECTING WHICH MALE RED-WINGED BLACKBIRDS
ACQUIRE TERRITORIES!
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Department of Zoology, NJ-15. and Institute for Environmental Studies, FM-12,
University of Washington, Seattle, WA 98195

Abstract. We use data from a 14-year study of dispersal, territoriality, and breeding
success to investigate territory acquisition in male Red-winged Blackbirds (4 gelaius phoeni-
ceus). Males born in our study area that we later detected breeding had dispersed an average
of about 1,400 m and had traversed an average of 25 territories between natal and breeding
sites. Our data indicate that all or most males that bred within our study area were probably
born no more than 5 km away. Some natal-year cohorts contributed disproportionately to
the population of male breeders, suggesting that population structure influenced territory
ownership. Most males that obtained territories did so when two years old (their first adult
year), but a significant fraction spent at least one adult year as nonterritorial floaters. Our
results are consistent with the hypothesis that familiarity with particular areas contributes
to territory ownership, but we found no evidence that Resource Holding Potential is a prime
determinant of territory acquisition. Chance events may also strongly influence ability to

gain a territory.
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INTRODUCTION

In many bird species only males that succeed in
establishing and maintaining breeding territories
normally reproduce. The population of Red-
winged Blackbirds (4gelaius phoeniceus) that we
study, in which there are usually many more po-
tential breeders than available territories, pro-
vides one such example. Lifetime reproductive
success (LRS) among males in the population
depends primarily upon the number of years they
hold territories; the number of offspring fledged
per territory owner apparently increases, on av-
erage, roughly linearly with number of breeding
years (Orians and Beletsky 1989). This simple
relationship between territory tenure and LRS
raises two basic questions: (1) What determines
which individuals obtain territories?, and (2) How
are territories maintained for long periods? Al-
though these questions are related, the second is
concerned with site dominance and inter-year
site fidelity and territory retention. In this paper
we concentrate on the first question.

To determine which male Red-winged Black-
birds obtain territories we monitored the move-
ments and behavior of marked individuals, ei-
ther from birth or after we captured them as
nonbreeding subadults or adults, to determine
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their natal sites, patterns of territory acquisition,
and other attributes. In addition, we use infor-
mation on natal dispersal, date of birth, the ages
at which males obtain territories, and territory
tenure. Our objectives are to describe attributes
of a population of breeding males, and to test
two hypotheses of territory acquisition. “Natal
dispersal” is used here in the sense recommended
by Greenwood and Harvey (1982): dispersal from
the site of birth to that of first reproduction.

Four hypotheses, not all of which are mutually
exclusive, have been advanced to explain which
individuals get territories. They are as follows.

Hypothesis 1. Only genetically or phenotypi-
cally superior individuals obtain territories. This
is a “Resource Holding Potential” explanation
(RHP; Parker 1974), which argues that individ-
uals able to acquire territories are bigger, stron-
ger, or more vigorous than their competitors.
Hence, they are successful because they are better
fighters.

Hypothesis 2. Males more familiar with an area
and its resources are better competitors and thus
are able to establish territories (e.g., Nolan 1978,
Stamps 1987). Relative knowledge is therefore
paramount.

Hypothesis 3. Males that gain and hold terri-
tories are more motivated than their competi-
tors, perhaps owing to greater value attached to
the territory. That is, they have more to gain and

[782]



more to lose during territorial contests than com-
petitors (“Value Asymmetry,” or VA, Hypoth-
esis; Maynard Smith and Parker 1976).

Hypothesis 4. Chance largely determines ter-
ritory ownership (Eckert and Weatherhead
1987a).

In this paper, we test aspects of the first two
of these hypotheses. The resource holding po-
tential of an individual is influenced by its mor-
phology, physiology, and behavior. Also, be-
cause RHP must be evaluated relative to that of
other individuals, it is also influenced by local
population structure. Morphological and behav-
ioral correlates (Searcy 1979a, 1979b; Eckert and
Weatherhead 1987a, 1987b; Shutler and Weath-
erhead 1991), and hormonal correlates (Searcy
and Wingfield 1980; Searcy 1981; Beletsky et al.
1989, 1990), of dominance and territoriality
among Red-winged Blackbirds, have been in-
vestigated. Here we focus on population dynam-
ics and their consequences for individual terri-
tory ownership. Specifically, we examine the
hypothesis that males that get territories are in-
dividuals of high RHP, by evaluating the pre-
dictions that males that get territories at age two,
their first year in adult plumage (and the modal
age for establishment), should obtain territories
at higher-quality sites and hold territories for
longer periods than males that obtain territories
at later ages. Because LRS is strongly positively
correlated with the number of years a male holds
a territory, and because there is a 30% to 40%
annual mortality (Orians and Beletsky 1989),
males that obtain territories when they are youn-
ger should have higher LRS than males that ob-
tain territories when they are older. Males should
therefore attempt to establish territories as early
as possible and those that are successful should
be those with high RHP.

RHP could also be influenced by differential
juvenile nutrition. Different year cohorts could
vary in average physiological condition because,
for example, they were raised in unusually warm
or cold breeding seasons or in low or high insect
production years. This hypothesis can be tested
by examining whether individuals born in some
years are more likely to obtain territories than
those born in other years. Similarly, males born
during earlier parts of breeding seasons, because
they have longer periods to develop prior to their
first winter, may be more vigorous adults than
later-born males (Garnett 1981, Ydenberg 1989,
Harris et al. 1992). Thus, we evaluate the pre-
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dictions that (1) males born early in the breeding
season are more likely to obtain territories than
males born later in the breeding season; and (2)
of the males which succeed in obtaining terri-
tories, those born early in the season should tend
to get territories at younger ages than males born
later.

We evaluate Hypothesis 2 by examining natal
dispersal of males and the numbers of years they
spend as nonterritorial “floaters” in the study
area before they acquire territories. If local
knowledge is important for territory establish-
ment, then males born locally may have the ad-
vantage of long-term site familiarity (Greenwood
etal. 1979) and those obtaining territories should
tend to be long-term residents of the area.

METHODS

From 1977 through 1990, we monitored breed-
ing and dispersal in a Red-winged Blackbird pop-
ulation located within and adjacent to the Co-
lumbia National Wildlife Refuge, in eastern
Washington state. The area and the breeding bi-
ology of Red-winged Blackbirds are described by
Orians (1980) and Orians and Christman (1968).
Red-winged Blackbirds breed polygynously in
marshes in the region. Each year, from late Feb-
ruary or early March through June, we studied
breeding on a core group of 60 to 90 male ter-
ritories on eight marshes located on five lakes
along a 3 km segment of a single drainage system
(for a map of the area see Beletsky and Orians
1987). Within this series of marshes we moni-
tored all Red-winged Blackbird territories,
searched them periodically for nests, and knew
the identities of all breeding males and most fe-
males. Other marshes in peripheral areas at var-
ious distances from the core were censused in-
termittently for the numbers and identities of
territory owners. We did not monitor breeding
on the peripheral marshes.

All territorial males in the core area, most res-
ident nonterritorial adult males, and most fe-
males were banded with unique combinations of
colored aluminum legbands. Subadult males, one
year old and with a distinctive plumage, were
banded with either a single USFWS band (1977
to 1984) or a single USFWS band plus one year-
coded colored band (later years). All nestlings
from the approximately 350 to 600 nests located
each year were marked with single USFWS bands
at six to eight days of age (nestlings fledge at 11
to 12 days). Between 200 and 600 nestlings sur-
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vived to banding age each year. These locally-
born individuals were given unique color-band
combinations only when captured as adults (fe-
males at least one year of age, males at least two
years). Some nestlings were banded from 1974
to 1976, so that small numbers of banded indi-
viduals were already present at the study site in
1977.

Males were caught in small traps placed near
their territories or in one of two larger, multiple-
capture traps located some distance from the
breeding marshes. The larger traps were operated
for several hours several days per week, especial-
ly early in the breeding season when territory
owners from peripheral marshes fed regularly at
the traps.

Because nestlings, fledglings, and subadult
males were marked with numbered USFWS
bands, we knew the true ages of these males when
they became territorial. For other territory own-
ers, first captured as aduits, we knew only that
they were at least two years old (in adult plum-
age) when they received their color combina-
tions. Because the majority of males of known
age (about 80% of them; Orians and Beletsky
1989) gained territories when they were two (the
modal age) or three, most of the males initially
banded as adults during their first territorial year
were probably two or three years old. Unless
specified that only males of known age were used,
analyses that include the ages of territory owners
assume that males first banded as adults were
two years old at that time. Most of these indi-
viduals were caught and banded during their first
territorial year and, as noted above, most males
of known age obtain territories at age two.

From 1985 through 1990, we censused terri-
torial males in all marshes to distances of 4-5
km in all directions surrounding the core site.
The same marshes were censused each year. The
number of banded individuals we located de-
clined with distance from the center of the core
study area. Almost all territory owners more than
4 km from the core area were unbanded. Only
those males with color-bands could be positively
identified. This was because we did not capture
males with only single USFWS bands in periph-
eral areas, and therefore these individuals could
have been banded either as nestlings (all years)
or subadults (from 1977 through 1984). Thus,
their detection could not provide us with even
approximate information on natal dispersal.

At the termination of each breeding season we

LES D. BELETSKY anp GORDON H. ORIANS

used a surveying instrument to prepare maps
(2.54 cm = 6.1 m) of the core study area that
included marsh outlines, territory boundaries,
and nest positions. Additionally, territory
boundaries were charted biweekly on field maps.
We used an aerial photograph of the study area
(2.54 cm = 170 m) for measurements of between-
marsh distances.

The five north/south-oriented lakes that con-
stituted the core site were separated from other
Red-winged Blackbird breeding habitat to the
east and west by several km of desert grassland
unsuitable for breeding. Other clusters of terri-
tories in the region were located on very isolated
marshes. Because of this clumped distribution of
breeding habitat, we measured natal dispersal in
several ways. When males bred on their natal
marshes, the distance between a male’s natal ter-
ritory and his breeding territory was determined
by measuring the distance between territory cen-
ters on maps of individual marshes. When males
bred on other than their natal marshes, we used
standard distances between the study marshes
measured from the aerial photograph.

However, absolute distance does not measure
the amount of suitable breeding habitat between
natal and settling locations. For example, be-
cause breeding habitat in the core area is nearly
continuously distributed in a north-south direc-
tion, a male born there could have found a suit-
able breeding territory less than 100 m to the
north or south, but if he dispersed east or west,
no suitable breeding habitat was less than, 1,500
m away from his natal territory. Therefore, we
also determined the number of territories (along
a straight line) between a male’s natal and breed-
ing territories. Because the number of territories
in each marsh varied from year to year, we es-
timated the number of intervening territories us-
ing a measure of “marsh units” as follows. Dur-
ing the last 10 years of our study, the eight core
marshes had an annual average of about nine
territories each (9.3 + 0.8, range 4 to 24), and
thus nine territories were defined as a marsh unit.
We counted the number of marshes males passed
over between natal and breeding sites, and mul-
tiplied by nine to determine the average number
of intervening territories. A male born on marsh
A, for example, passing over marshes B, C, and
D, and breeding on marsh E, was assigned 27
intervening territories (three marsh units). For
males that bred on their natal marshes we de-
termined, as closely as possible, the actual num-
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TABLE 1. Natal years of male Red-winged Blackbirds born in the study area and known to have obtained
territories on the core or peripheral marshes.

First

year on Number of males with natal year

territory 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988  Total
1978 1 1
1979 4 4
1980 1 3 2 6
1981 1 3 15 19
1982 2 1 3
1983 1 4 1 3 9
1984 1 2 2 2 7
1985 1 5 2 8
1986 1 1 2 2 9 1 16
1987 2 6 8 16
1988 1 3 7 8 1 20
1989 2 1 1 15 1 20
1990 1 2 10 1 14
Total 1 7 7 24 2 11 7 8 20 19 9 26 2 143

Estimated no. of males fledged:*
67 127 288 197 168 140 132 216 218 205 97 305 166 2,326

% of banded nestlings known to eventually own territories:
15 55 24 122 1.2 79 53 37 92 93 93 85 12 6.1

* Assumes a 1:1 nestling sex ratio at 6-8 days of age and 100% fledging of banded individuals.

ber of territories between their natal and settling
territories.

Marshes in the area were of two types. In strip
marshes, the emergent vegetation bordered lakes
in thin patches only one territory wide. Pocket
marshes were broader expanses of vegetation that
contained many irregularly-shaped territories.
Average annual fledging success for Red-winged
Blackbirds, both per male territory and per fe-
male, was almost twice as high on pockets as on
strips (Beletsky and Orians 1989a, 1991), per-
haps owing to improved anti-nest predator ef-
fectiveness on the densely-packed pockets. Due
to this consistent difference in breeding success,
for this analysis we consider strip marshes to be
low quality, and pocket marshes to be high qual-
ity, breeding sites.

RESULTS

From 1976 through 1988, 4,652 nestlings were
banded in the study area, about half of which
were probably males (Fiala 1981). By June 1990,
143 (6.1%) of the males were known to have
obtained territories and bred for one or more
seasons in the core or peripheral areas (Table 1).
For several reasons, this is an under-estimate of
the true proportion of locally-born males that
bred in the area. First, because we conducted our
comprehensive census of peripheral breeding

marshes only from 1985 through 1990, estimates
from earlier years are lower than those of later
years. Second, an unknown but significant frac-
tion of banded nestlings do not live to fledge.
Third, we have no information on the survival
of fledglings during the 14-20 days they are fed
by parents, a period when mortality rates could
be high. Thus, the proportion of locally-born
males that survive to independence which even-
tually obtain territories within the study area is
probably much greater than 6%. The 127 of 143
locally-born males for which we knew exact natal
sites traversed an average of 1,420 + 1,350 m
(median = 1,000 m; range 20-7,200 m, Fig. 1).
25 £ 20 territories (median = 18; range 1-72,
Fig. 2), or 2.7 = 2.3 marsh units (median = 2;
range 0-8), between their natal and breeding ter-
ritories.

The proportion of locally-born males that bred
each year on the core area marshes varied be-
tween 8.8% and 32.0%, from 1980 through 1990
(annual x = 18.8 + 7.3; Fig. 3).

Table 2 shows the natal years of males of known
age that obtained territories on the core marshes.
The years 1978, 1979, 1981, 1983, and 1986
contributed large numbers of territory owners,
whereas 1980 and 1982 contributed relatively
few. The eruption of Mt. St. Helens on 18 May
1980, covered the study area with several cen-
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FIGURE 1. Distances (m) between natal and breeding territories of male Red-winged Blackbirds (n = 127).
Note that X-axis units between 1-500 m and 501-7,500 m are of different magnitudes.
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FIGURE 2. Number of intervening territories be-
tween natal and breeding territories of male Red-winged
Blackbirds (n = 127).

timeters of volcanic ash. Although many broods
fledged prior to the eruption and others fledged
from nests initiated afterwards, the very low
number of territory owners born in 1980 suggests
that the survival of fledglings was poor.

A distribution of the first egg dates of the
clutches from which territorial males came shows
that the birth dates of these males were not
weighted toward the early part of the breeding
season (Fig. 4). In fact, the mid-point of the
breeding period produced the highest proportion
of clutches that resulted in successful males. Fur-
thermore, males that were born during the first
half of breeding seasons (first egg dates before 10
May, the approximate midpoint of seasonal lay-
ing), did not tend to obtain territories on the
study area at a younger age than males born dur-
ing the latter half of breeding seasons (first egg
dates on or after 10 May). The mean number of
adult years spent as floaters for the former group
was 0.72 = 1.1 (n = 53) and for the latter, 0.76
+ 1.1 (n = 82; Mann-Whitney test, z = —0.33,
1-tailed P = 0.38). The prediction that males
which fledged during early portions of breeding
seasons were more likely to obtain territories was
therefore not supported. Similarly, the predic-
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FIGURE 3. Proportions of male Red-winged Blackbirds initially banded as nestlings (‘“locals’; circles), su-
badults (“second-year males”; triangles), and adults (“after-second-year males”; squares) holding territories on

core marshes each year (annual » given in Table 3).

tion that early-born males would obtain terri-
tories faster than those later-born was also re-
jected.

The majority of new breeders each year (except
1990) obtained territories during their first adult
year (Table 3). However, 35% of new owners
spent at least one nonterritorial adult year prior
to joining the breeding population, and about
10% floated for at least two years.

The proportions of two-year-old males and
three- and four-year-old males that obtained ter-

ritories on the more-productive pocket marshes
were not statistically distinguishable (38.5% [102/
265] and 46.3% [69/149], respectively, x> = 2.09,
P =0.15). Thus, two-year-old males did not ob-
tain territories more often on pocket marshes
than males that gained territories at later ages.
Moreover, males that acquired territories at age
two did not hold their territories longer than oth-
er males (average territory tenure for males that
first obtained territories at two, three and four
years of age = 2.6 + 1.9 years, 2.2 + 1.7 years,

TABLE 2. Natal years of all known-age* male Red-winged Blackbirds which obtained territories on core-area

marshes.
First year Number of males with natal year
on territory 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 Total
1977 5 7 12
1978 1 1 8 10
1979 1 4 5
1980 4 3 13 2 22
1981 3 9 20 32
1982 1 4 1 2 8
1983 1 4 1 13 1 20
1984 1 7 4 17
1985 1 1 4 11 17
1986 5 9
1987 3 7 11 1 22
1988 2 3 13 2 20
1989 6 10 1 17
1990 5 1 6
Total 6 8 13 10 25 31 2 23 9 22 14 15 20 17 2 217

¢ Includes males banded as nestlings or subadults.
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5 6 7 8 9

FIGURE 4. Percentages of Red-winged Blackbird clutches, 1977-1988 (total n = 5,536), by 10-day period,
that produced territorial males. First egg date periods: 1 = 1-10 April, 2 = 11-20 April, 3 = 21-30 April, 4 =
1-10 May, 5 = 11-20 May, 6 = 21-30 May, 7 = 31 May-9 June, 8 = 10-19 June, 9 = 20-29 June. Values

above bars are numbers of territorial males produced.

2.6 + 1.5 years, respectively; Kruskal-Wallis test,
x> = 3.60, P = 0.17).

DISCUSSION
DISPERSAL

Close monitoring over a 14-year period of a
banded population of Red-winged Blackbirds al-
lows us to characterize territorial males as to
their birth places, natal dispersal distances, and,
pre-territorial histories (i.e., number of years
floating). Our data indicate that territory owners
on the core study marshes were born either on
those marshes or on others probably no more
than 5 km (or 4 to 5 marsh units) away. We
conclude this because (1) the average measured
natal dispersal distance was 1,400 m, (2) an av-
erage of about 20% of males owning territories
each year in the core area were born there (i.e.,
they were banded as nestlings), and (3) there is
more than enough breeding habitat surrounding
our core marshes (approximately 200 territories
within a 2-km radius [Beletsky and Orians 1987]
and at least 400 territories within a 5-km radius)
to supply the remainder of our breeding males
(on average, the other 80%), if males from these
peripheral marshes disperse in all directions at
the same rates and distances as the ones we mon-
itored. In other words, although many adult males
that gain territories on our core marshes are ini-
tially unbanded, given the known dispersal dis-
tances of marked nestlings and the large pool of

males born on nearby surrounding marshes, we
have no reason to believe that more than a small
fraction of our territory-owners were born >3
km distant.

Two additional sources of evidence support
this belief: our annual surveys of the identities
of territorial males on all breeding marshes with-
in 4-5 km of the core study area center, and

TABLE 3. The number of years male Red-winged
Blackbirds which eventually owned territories spent as
adult floaters.

tg—g'{gf No. of adult years prior
owne;sy No. of to territory ownership
oncore  new 3or
Year marshes owners 0 " 2 more
1980 66 29 17
1981 82 37 23 1

1982 68 37 27
1983 80 36 23
1984 80 26 15
1985 84 36 26
1986 83 28 23
1987 79 31 18
1988 89 26 19
1989 75 22 15
1990 59 12 2

Total 320 208 75 28 9
% 65.0 234 88 28

* Includes known-age males which obtained territories at one or two
years of age and estimated-age males that were assumed to be two years
old the first year that they owned territories (see text).

" Includes males that initially owned territories as known-age three-
year-olds and estimated-age males that were at least three.
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USFWS recoveries of our banded males. Almost
all territory-owners at 4-5 km from our core
marshes are unbanded, whereas males we band-
ed as nestlings are often found breeding on nearer
marshes. This pattern indicates that locally-born
males rarely disperse farther than the most dis-
tant marshes we monitored.

Despite the large numbers of nestlings we
banded, very few USFWS recoveries were re-
ported from outside the study area and its im-
mediate surroundings. The most distant are one
locally-born male found dead at 6 km from his
natal marsh and one at about 10 km. Moreover,
these few long-distance dispersers were not nec-
essarily breeding where recovered. Given that
the great majority of males breeding on our core
marshes were born there or nearby, it is probable
that the same is true in other areas. Thus, some
males that move long distances after birth, say
10 km or more, may not be breeders, but “los-
ers,” i.e., males unable to obtain breeding ter-
ritories anywhere (Moore and Dolbeer, 1989).

It is also plausible that some males born on
our core marshes disperse long distances, out of
our range of detection. The corresponding cohort
born in distant areas that might immigrate to our
core marshes to breed would therefore comprise
a set of territory owners that are not locally-born.
However, even though our data suggest that long-
distance natal dispersal is rare, even small num-
bers of long-distance movers can be significant
from the point of view of population genetics
(Moore and Dolbeer 1989, Gavin et al. 1991).

Although the Red-winged Blackbird is among
the most studied of the songbirds, comparable
dispersal data for other populations is scanty.
Moore and Dolbeer (1989), estimating gene flow,
used USFWS banding recovery data collected
during breeding seasons and mathematical mod-
els to calculate Red-winged Blackbird dispersal
distances. Their average estimates, using a root-
mean-square method in which the distance dis-
persed is squared, ranged from 27 to 95 km.
However, their analysis is not comparable to ours
because (1) Moore and Dolbeer included all re-
coveries and not only territorial breeders; (2)
Moore and Dolbeer deal with all dispersal, while
our study is limited to natal dispersal; and (3)
Moore and Dolbeer use gross dispersal distance
categories of 20-km intervals. More than 80% of
all recoveries of adult males fell into the smallest
dispersal distance category, 0-20 km; and (4) our
study is limited by our lack of knowledge of
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whether some males dispersed long distances
from the study area. However, the average natal
dispersal distances of 1-2 km that we identified
are congruent with the average dispersal dis-
tances found in similar studies of other songbirds
(reviewed by Barrowclough 1980, Greenwood
and Harvey 1982).

Males are year-round residents at our study
area. In migratory populations of the same spe-
cies, average natal dispersal distances may be
greater, perhaps because the benefits of breeding
near natal sites are canceled by the costs of leav-
ing the natal area to migrate (Weatherhead and
Boak 1986). A study of migratory Red-winged
Blackbirds in Ontario supports this idea: banded
male floaters tended to leave the study area and
probably obtained territories elsewhere, i.e., there
was apparently weak site fidelity among floaters
(Shutler and Weatherhead 1992). Furthermore,
Gavin et al. (1991) reported higher genetic dis-
tinctness in non-migratory Red-winged Black-
bird populations than in migratory populations,
suggesting lower dispersal among residents.

TESTING HYPOTHESES OF TERRITORY
OWNERSHIP

If males that obtain territories when they are two
years old are, on average, of higher RHP than
males that obtain territories at later ages, and if
RHP is a prime determinant of males’ abilities
to establish and hold territories, then they should
obtain territories in better areas and hold them
for longer periods. Instead, our data demonstrate
that two-year-old males and older males estab-
lish territories in areas of equivalent quality and
hold them for approximately the same number
of years. One possible explanation for this pat-
tern is that age contributes to RHP such that
males who do not acquire territories at age two
are more likely to do so at age three, and so on.

Each year-cohort of locally-born males con-
tributed to the pool of males that eventually ob-
tained breeding territories, but some cohorts
contributed disproportionately. The most strik-
ing example, the dearth of 1980 natal year males
recruited to breeding, is easily traceable to a vol-
canic eruption that nearly eliminated an entire
year cohort. Thus, the fact that the natal year
cohorts 0f 1978, 1979, and 1981 contributed dis-
proportionately to the set of breeders is probably
attributable not to their robustness and superior
competitive qualities as groups, but rather to a
lack of competition from a missing cohort.
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Therefore, we found evidence that population
structure rather than RHP appears to affect which
males obtain territories. Similarly, we found no
evidence that the timing of birth affects the rel-
ative abilities of males to establish territories.
These results are consistent with other data. Re-
cent studies of morphology, contest behavior,
and territory acquisition methods among Red-
winged Blackbirds all cast doubt on the validity
of the RHP hypothesis as a likely explanation of
territorial dominance in this species (Eckert and
Weatherhead 1987a, 1987b; Beletsky and Orians
1989b; Shutler and Weatherhead 1991). Alter-
natively, there is empirical support for the role
of value asymmetries (Beletsky and Orians 1989b)
and VA has been advanced as a default option
when RHP is rejected (e.g., Shutler and Weath-
erhead 1991).

The hypothesis that males able to establish
territories are ones that are familiar with an area,
e.g., have better information about food sources,
shelter, and predators, is consistent with our re-
sults. However, because our data suggest that
probably nearly all territory owners were born
within a few km of their eventual settling sites,
they all potentially had knowledge of the study
site. We do not know if the individuals with
which they were in direct competition for terri-
tories had less current knowledge of the area.
Therefore, our data do not permit us to conduct
a strong test of the familiarity hypothesis.

Relative knowledge possessed by males can be
influenced by both a geographic dimension—
where males were born and spend their early
years, and a time dimension—how long males
accumulate information prior to becoming ter-
ritory owners. We found that the majority of
males that obtained territories did so during their
first adult year (at two years of age). These “fast
track” males spent one year as subadult, non-
territorial floaters, and actually had between 18
and 22 months between fledging and territory
acquisition to accumulate local knowledge. About
a third of territory owners also spent at least one
year as nonterritorial, adult floaters (“slow-track”
males), some for 2—4 years. “Floating” may allow
males to increase their store of knowledge of the
area and its inhabitants, and/or await chance
events, both of which may facilitate territory ac-
quisition. Although being an adult floater may
have these “advantages,” 30% to 40% (the av-
erage annual adult mortality [Orians and Belet-
sky 1989]) of these males will die before they
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have another opportunity to acquire a territory.
Also, territorial neighbors and not floaters con-
tribute sperm during the extra-pair copulations
of breeding Red-winged Blackbird females (Gibbs
et al. 1990); floaters, therefore do not sire off-
spring.

The number of years vertebrate animals per-
sist in an area before breeding and whether their
local familiarity enhances their abilities to enter
breeding populations is not generally known
(Stamps 1987). Yasukawa (1979) found that Red-
winged Blackbird floaters, adult and subadult,
that lived in an area were more likely to acquire
territories there in subsequent years than were
new individuals. At least three studies have found
high site fidelity for subadult male Red-winged
Blackbirds, i.e., they tend to obtain territories as
adults in places they resided in as one-year-olds
(Laux 1970, Yasukawa 1979, Orians and Belet-
sky 1989). Here we show that pronounced site
fidelity begins in our population at the natal stage.

Males that obtained territories at the earliest
opportunities, two-year-olds, potentially with
high RHP and/or great knowledge of or invest-
ment in the local area, did not then maintain
their holdings longer than males acquiring ter-
ritories at three or four years of age. This is the
pattern expected if mortality is independent of
adult age.

Our purpose here has been to bring to bear
long-term demographic information to evaluate
the contribution to territory acquisition of natal
site, age and population structure. Thus, we de-
fine the pool of individuals from among which
are drawn strong contenders for territory own-
ership. This study provided no support for Hy-
pothesis 1, that RHP is a prime determinant of
territory acquisition, and limited support for Hy-
pothesis 2, that familiarity with particular areas
contributes to territory ownership. We also
showed that chance events (Hypothesis 4), in this
case a volcanic eruption’s influence on popula-
tion structure, probably influence which males
obtain territories (see also Eckert and Weather-
head 1987a, Beletsky and Orians 1989b).
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