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Examinations of the relationship between culturally 
transmitted traits, like bird song, and ecological attri- 
butes are particularly important in the study of avian 
song dialects. Correlation between habitat and bird 
song is the foundation of the genetic adaptation hy- 
pothesis developed by Nottebohm (1972). In the ge- 
netic adaptation hypothesis, a dialect functions as a 
recognition signal among individuals of a local popu- 
lation which is adapted to a particular habitat and which 
is genetically distinct from neighboring populations in 
different habitats (Payne 198 1). Such ecological cor- 
relates may also reflect adaptation of song character- 
istics to acoustic properties of different habitats (the 
acoustic adaptation hypothesis, e.g., Wiley and Rich- 
ards 1982). There are a number of studies in which 
correlations between bird song andhabitat have been 
examined. For example Baker et al:’ (1982) found no 
relationship between four dialects in Zonotrichia leu- 

I Received 14 April 1989. Final acceptance 6 July 
1989. 

cophrys nutalli and the coastal scrub vegetation of their 
study area, although the dialect populations appeared 
to be genetically differentiated to some degree. Hunter 
and Krebs (1979) suggested that differences in terri- 
torial songs of Purus major, the Great Tit, between 
dense forest and open woodland were, in part, due to 
differences in acoustic characteristics oftheir respective 
habitats. 

The occurrence of vocal dialects in the Rufous-col- 
lared Sparrow, Zonotrichia capensis, has been well doc- 
umented (Nottebohm 1969, 1975; King 1972; Hand- 
ford and Nottebohm 1976). The typical song of Z. 
capensis consists of an introductory theme with be- 
tween one and five whistled notes, followed by a trill, 
a series of similar, briefnotes (Nottebohm 1975). Not- 
tebohm (1975) and Handford (198 1, 1988) have dem- 
onstrated a consistent association between the rate of 
the terminal trill (the dialect-discriminating variable) 
and vegetation over a large area in northwestern Ar- 
gentina. However, there have been few fine-grained 
analyses of dialect boundaries (Nottebohm 1975, 
Handford and Nottebohm 1976). In these studies, di- 
alect boundaries were usually sharply demarcated and 
located in areas where vegetation types changed rap- 
idly. 

Here we provide a detailed description of a dialect 
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FIGURE 1. Two representative sonograms of the two Z. cupensis dialects discussed in the text: (a) a rapid 
trill lowland chaco song and (b) a slower trill montane chaco song. 

boundary in different vegetation types than those de- 
scribed by Nottebohm (1975) and Handford and Not- 
tebohm (1976): lowland and montane chaco thorn- 
scrub (see Handford 1988 for a detailed description of 
the vegetation in this region). 

MATERIALS AND METHODS 

A total of 43 individuals was recorded along 26.4 km 
of provincial Route 2, southeastern Catamarca prov- 
ince, Argentina, between the outskirts of the villages 
of Icaiio (28”54’S, 65”19’W, altitude 400 m) and An- 
casti (28”49’S, 65”3O’W, altitude 810 m). The eastern 
edge of the study area, around Icaiio, is occupied by 
lowland chaco, a subtropical xeric to mesic thornscrub. 
Ascending westwards toward the village of Ancasti, the 
vegetation changes into montane chaco, with a more 
continuous and higher upper canopy. There is no sharp 
division between the two vegetation types, and much 
of the area has been disturbed by human activity and 
overgrazing by livestock. Twenty-one Z. capensis were 
recorded on 17 February 1988, 16 on 3 1 December 
1988, and six on 1 January 1989. Dialect boundaries 
have been shown to be temporally stable with respect 
to form and location (Handford 1988). Chaco breeding 
season (based on dates of fresh, complete egg clutches) 
lasts approximately 3 months, starting in late Decem- 
ber/early January lasting until March (Ring 1973). We 
have pooled the song data from two successive breed- 
ing seasons. Songs were recorded with a Sennheiser 
MKI-II 16 “shotgun” microphone and a Uher CR260 
AV tape recorder. Kilometer readings were taken by 
odometer (km zero at the western village limit of Icaiio) 
and altitudes were taken from a Thommen 2000 al- 
timeter-barometer at each site. Additionally, photos 
and notes were taken along the transect so that vege- 
tation correlates with song variation could be assessed. 
Other observed bird species were noted to determine 
whether the avifauna was typical of the vegetation un- 
der study. Recordings were analyzed using a Uniscan 
II spectrum analyzer (Multigon Industries) and trill 
intervals were calculated (see Fig. 1). Diurnal song of 
Z. capensis in an individual is highly stereotyped 
(Handford and Nottebohm 1976); thus, we used only 
one sonogram per individual for trill analyses. 

RESULTS AND DISCUSSION 

Observed avifaunal elements of this transect were con- 
sistent with, or typical of, chaco (this according to Olrog 
1979. Olrog and Capllonch 1986, Narosky and Yzurie- 
ta 1987): Ortalis canicollis, Columba maculosa, Ze- 
naida auriculata, Columbina pick, Campephilus leu- 
copogon, Xiphocolaptes major, Empidonomus 
aurantioatrocristatus, Todirostrum margaritaceiventer, 
Stigmatura budytoides, Turdus amaurochalinus, Cora- 
gyps atratus, and Cathartes aura. 

Along the transect, approximately 15 km west of 
IcaAo, the vegetation was sparse (due more to destruc- 
tive human activity than to natural characteristics of 
the vegetation). The area was dominated by cacti (pri- 
marily of the genus Opuntia) and numerous low scrub- 
by trees (Prosopis, Acacia, and Zizyphus). Over the 
next 3 or 4 km, the vegetation gradually changed. From 
about 20 km west of Icafio towards Ancasti the vege- 
tation assumed the character of montane chaco. In this 
zone the upper canopy was much more obvious. Nu- 
merous larger trees were in evidence including the palo 
borracho (Chorisiu) and horco quebracho (Schinopsis), 
as well as large arborescent cacti of the genus Cereus. 

Handford (1988) showed that in northwestern Ar- 
gentina trill interval in lowland chaco varied between 
approximately 60 and 80 msec, while that in montane 
chaco varied between 120 and approximately 220 msec. 
The present study results were consistent with these 
findings (near Icaiio: K = 57.6 msec, n = 18, SD = 7.6 
msec; near Ancasti village: .X = 143.9 msec, n = 17, 
SD = 19.3) (see Fig. 1). From the outskirts of Icafio to 
the site 19 km along Route 2, the songs were typical 
of lowland chaco. Similarly, along 5.1 km of Route 2 
east of Ancasti, the dialect was the typical slow trill 
found in montane chaco. The change from one trill 
type to the other takes place over a distance of 2.3 km 
(see Fig. 2) and this change is associated with the change 
in vegetation. 

Throughout much of the vast area of lowland chaco 
to the east, north, and south of the present study site, 
the trill rates of Z. cupensis remain remarkably con- 
sistent (Nottebohm 1975, Handford 198 1). Addition- 
ally, Handford (1988) has reported that in one broad 
ecotone between lowland chaco and Monte desert scrub 
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FIGURE 2. Trill interval profile (in the case of more than one individual for a site the line passes through the 
median) from Icatio to Ancasti in Catamarca province, northwestern Argentina (geographic coordinates in text) 
crossing a boundary between lowland and montane chaco (solid line). Dotted line represents altitude profile 
over the same transect. 

occurring over 100 km, 2. cupensis dialects change 
over a much smaller distance (maximum of 20 km). 
The present dialect frontier is not exactly coincident 
with an equally sharp change in vegetation; we do be- 
lieve, however, that this transect substantiates Hand- 
ford’s (1988) and Nottebohm’s (1975) general findings 
with regard to trill dialects and, moreover, provides a 
further illustration of the association between dialect 
boundaries in this species and borders between natural 
vegetation types. 

This work was supported by a Natural Sciences and 
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Intraspecific comparisons of ecology and behavior 
across habitat gradients are excellent sources of infor- 
mation concerning the adaptive significance of social 
traits. Here I report observations on (1) group size, (2) 
foraging behavior, and (3) acorn use in a Costa Rican 
population of Acorn Woodpeckers (Melanerpes for- 
micivorus). Acorn Woodpeckers, a species well-known 
at higher latitudes for acorn storage and cooperative 
breeding, range from Oregon to the Colombian Andes 
(Koenig and Mumme 1987). Throughout this area. these 
birds &e found in association 4th oak woodland. 
However, aspects of the ecology of this species vary 
considerably between the north temperate and equa- 
torial portions of its range. 

From 16 to 19 March 1988, I observed Acorn Wood- 
peckers (M.J: striatipectus) near the village of San Juan 
de Chicua (9”57’N, 83”5O’W) on the slopes of Volcan 
Irazu, Cartago Province, Costa Rica. The site was ap- 
proximately 2,800 m in elevation and was dominated 
by remnant oak forest and pasture. I made observa- 
tions on six different woodpecker groups in the area, 
concentrating on two groups and activities at a heavily 
visited fruiting oak. 

GROUP SIZE 
Throughout their range Acorn Woodpeckers live in 
groups of varying sizes; groups of five to 10 birds are 
found in both California and Colombia (Koenig and 
Mumme 1987, Kattan 1988). Several suites of obser- 
vations support the hypothesis that the birds at Volcan 
Irazu were group living: (1) I observed at least three 
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adult birds in all of the six territories that I found. (2) 
At one territory, five adult birds were seen sitting and 
foraging together without aggressive encounters. (3) I 
once observed at least 11 birds foraging in a single oak 
tree. Though all 11 probably did not form a single 
group (chasing and displacement were common), groups 
of up to four birds were commonly observed sitting 
together in surrounding trees. At one point I observed, 
after a single alarm note, a group of eight birds depart 
the fruiting oak tree simultaneously and in the same 
direction. (4) While roost watching at one of my focal 
groups I saw on one night six and on the second night 
five birds engage in preroost activities. On this latter 
night four, possibly five, birds roosted together in the 
same cavity. 

As all of these observations were made prior to the 
breeding season, these groups were unlikely to have 
consisted of parents and dependent young. Rather, 
Acorn Woodpeckers at Volcan Irazu appear to live in 
groups with an observed range of three to at least eight 
individuals. Across much of their range, Acorn Wood- 
pecker groups are comprised of multiple mate-sharing 
breeders and nonbreeding helpers, the latter being l- 
to 4-year-old nondispersing young of the breeders 
(Koenig and Mumme 1987). I did not ascertain wheth- 
er nonbreeding helpers, mate sharing, or both occur in 
the groups observed in Costa Rica. 

FORAGING BEHAVIOR 

The foraging behavior of this species varies across its 
range in expected and unexpected ways. In California, 
Acorn Woodpeckers eat both fresh and stored acorns, 
sap, buds, catkins and, especially, insects hawked from 
the air (MacRoberts and Mackoberts 1976, Koenig 
and Mumme 1987). Considering this catholic diet. it 
is not surprising that in the tropics individuals probe 
for insects in bromeliads, drink flower nectar, and are 
partially frugivorous (Leek 1972, Stacey 198 1, Kattan 
1988). I report here on a foraging mode often practiced 


