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Summary .  1. G e o g r a p h i c a l  va r i a t ion  in the song o f  
Zonotrichia capensis, the Ru fous -Co l l a r ed  Spar row,  
in nor thwes te rn  Argen t ina  is discussed.  Boundar ies  
between song ' d i a l e c t s '  appea r  to have been stable 
for  at  least  10 years.  2. The  pa t t e rn  o f  song change  
prev ious ly  descr ibed  on a t ransect  across  the  A c o n -  
qui ja  m o u n t a i n s  is shown to be dup l i ca ted  on s imilar  
t ransects  elsewhere in these mounta ins .  The  associa-  
t ion o f  song types  wi th  fea tures  o f  the env i ronment  
is suppor ted .  

Introduction 

I t  has  been r epor t ed  ( H a n d f o r d  and  N o t t e b o h m  1976; 
N o t t e b o h m  1969; 1975; N o t t e b o h m  and  Selander  
1972) tha t  the rate  o f  the tril l  in the song o f  Zonotri- 
chia capensis changes gradual ly ,  or  no t  at  all, in a reas  
o f  un i fo rm  habi ta t .  However ,  in regions  where hab i t a t  
var iables  change  rapidly ,  for  example  in m o u n t a i n  
ranges,  sharp  dia lec t  bounda r i e s  are of ten found,  and  
some env i ronmen ta l  corre la tes  o f  this va r i a t ion  have 
been cons idered  ( H a n d f o r d  and  N 0 t t e b o h m  1976; 
N o t t e b o h m  1975). The present  r epo r t  lends suppor t  
to the idea tha t  there are cons is ten t  assoc ia t ions  be- 
tween hab i t a t  and  dialect  type,  a t  least  in the nor th -  
west  o f  Argen t ina .  

Materials and Methods 

In Zonotrichia capensis, dialects are defined by abrupt changes 
in the rate of the trill, which is the latter portion of the complete 
song (see Handford and Nottebohm 1976; King 1972; or Notte- 
bohm 1969 for description of the structure of the song). 

The material derives from tape recordings and observations 
made between October 1972 and February 1974, from observations 
made in January and February 1979 and from the works of King 
(1972) and Nottebohm (1969, 1975). Recordings were made at 
9.5 cm/s with a Nagra III recorder and Sennheiser MKH 804 ' shot- 
gun' microphone. Observations utilized the field notation described 
by Nottebohm (1969) and King (1972). The song is very simple 
and, with experience, the major features of its frequency and tempo- 

ral structure may be rendered unambiguously. From earlier field- 
work, I am assured of the reliability of the notation through com- 
parison with sound spectrograms made later. In assessing trill rate, 
I agree with King's (1972) designation of 'able to count' and 
'too fast to count'. Also, my extensive listening experience with 
these birds in the field and with sound spectrograms has permitted 
me to assign songs to classes on a comparative basis (e.g. a song 
may be "very similar to those of Taft village" and therefore have 
a trill interval of approximately 60 ms). 

Sample size is very variable and often small, especially in 
the 1979 season. Samples are also irregularly distributed in space, 
since many collections were made whilst travelling, with a 10- 
30 min stop at various points on highways. However, trill rates 
are sufficiently consistent at a location to make small samples 
of value (see also Nottebohm 1975) especially when the localities 
are in a more or less continuous series, as are most of those 
considered here. Except in the areas studied in detail, all songs 
were observed well into the local nesting season, and I am therefore 
confident that birds were members of the local breeding population. 
The vegetation, geography and topography of northwestern Argen- 
tina is considered by Mares et al. (1981). 

Results 

The c l imate  and  vegeta t ion  o f  no r thwes te rn  A r g e n t i n a  
are  complex.  The flat  chaco  and  the agr icu l tu ra l  re- 
gion a r o u n d  Tucumfin abu t  p r e - A n d e a n  m o u n t a i n  
ranges whose  eastern f lanks  are  covered  by sub t rop i -  
cal ra in  forest  between 600 and  1,300 m, with a lder  
w o o d l a n d  above  to a p p r o x i m a t e l y  1,850 m. Highe r  
levels are  covered by grass land,  or  by  puna  vege ta t ion  
above  a p p r o x i m a t e l y  3,700 m. Between these f ront  
ranges and  the ma in  A n d e a n  mass i f  fur ther  west  is 
a series o f  deep basins  and  no r th - sou th  valleys, which 
are  of ten ext remely  ar id  and  suppor t  the  no r the rn -  
mos t  extents  o f  the M o n t e  phy toge og ra ph i c  province  
(More l lo  1958). This  a r id  zone  extends up  the western 
f lanks o f  the Sierra de Aconqu i j a ,  and  a long  the r idge 
o f  this f ront  range  one f inds an a b r u p t  t r ans i t ion  
f rom the dense grassy vege ta t ion  o f  the  eas tern  s lopes 
to the scat tered scrub and  cacti  o f  the western slopes. 
A s impl i f ied  m a p  o f  these ecological  zones is given 
in Fig. 1. Also  shown are  local i t ies  a t  which  record-  
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Fig. 1. Schematic map of northwestern Argentina, including parts 
of the provinces of Jujuy, Salta, Tucum~m and Catamarca, showing 
major vegetation types, numbered roads and numbered sampling 
localities. Some localities have been visited by Nottebohm (FN) 
and King (JK) and further information may be obtained fi'om 
their referenced publications. Those places at which tape recordings 
have been made are indicated by an asterisk. 1, 2 Outskirts of 
the cities of Jujuy and Salta in house gardens, roadside hedgerows 
and pastures. *3 Finca E1 Rey. In bushes and scrub bordering 
fields near National Park buildings. Natural vegetation is transition 
woodland/forest grading into rain forest at higher altitudes. 4-11 
Outskirts of: General Martin M. de Gtiemes (4), Metfin (5), Ro- 
sario de la Frontera (6), Trancas (7), E1 Cadiltal (8), Tucum~n 
city (9), Monteros (10) and Concepci6n (11). Along roadsides on 
the fringes of towns; in suburban gardens; at several roadside 
stops on the road between Tucum/in and Acheral (15). "12 Horco 
Molle (JK 1972). The lowest slopes skirting the Aconquija moun- 
tains to the west of Tucumgn city. King worked between the Uni- 
versity residences at Horco Molle, in partly cleared forest habitat, 
and Acher~,t (15). "13 Los Ralos (JK 1972). Chaco scrub with 
some cultivation. "14 Las Cejas (JK 1972). Chaco scrub in the 
main. "15-18 Transect A. Described in detail in Handford and 
Nottebohm (1976) and Nottebohm (1975). From Acheral (15) 
through Taft del Valle (16), and the pass of E1 Infiernillo (17) 
to Amaicha (18) in the arid Santa Maria valley. See text. 19-21 

ings or observat ions  on song have been made,  and  
the geographical  d is t r ibut ion  of song types is indi- 
cated. 

H a n d f o r d  and  N o t t e b o h m  (1976) and  N o t t e b o h m  
(1975) described trill var ia t ion  a long Transect  A (15- 
18) as follows: slow, easily countab le  trills (80- 
100 ms) in the well-watered agr icul tural  zone and  
lower foothil ls ;  very slow trills (120-180 ms) in the 
m o n t a n e  ra in  forest and  alder wood land  above;  mod-  
erate trills (40-60 ms) f rom the wood land  border  
through the environs  of  Taft village (16) to the bu rned  
and  grazed grassy hills above;  extremely rapid trills 
(20-25 ms) in the F e s t u c a  bunchgrass  f rom abou t  
2,800 m to Infierni l lo (17); extremely slow trills (300- 
480 ms) f rom Infierni l lo to the Santa Mar ia  valley 
(23-25). King  (1972) adds measures of approximate ly  
60 ms for trills f rom the chaco region east of  Tucumfin  
(13, 14). 

My  second transect  (Transect  B) passes th rough 
a very similar sequence of vegetat ion and  trill types. 
On enter ing the forest zone, the fairly slow trills of  
the agricul tural  flats give way to very slow trills, par- 
t icularly so in the alder woods. A t  1,700-1,800 m one 
issues into open scrub and  grassland. At  once the 
trills are moderately  rapid, most  only doubtful ly ,  or  
not,  countable .  This means  that  the trill interval  here 
is in the order of  40-50 ms, very similar to those 
of  the zone of  similar vegetat ion below the village 
of Taft (16). The land  cont inues  to rise gradual ly 
to the large, flat basin  of  Las Estancias (20) at abou t  
1,900 m. The vegetat ion is F e s t u c a  bunchgrass,  typical 
of  the levels abou t  1,000 m higher on Transect  A. 
Here, the trills are very rapid and,  at least on  the 
day in quest ion,  over half  of  the 23 birds heard were 
giving the double-tr i l l  songs commonly  heard between 
2,800 and  3,000 m on  Transect  A. Con t inu ing  west- 
wards, the terrain  becomes more  arid, and beg inn ing  

Transect B. From Concepcidn through rain forest and alder wood- 
land via the Cuesta del Clavillo (19) to grassland at Las Estancias 
(20), dropping via the Cuesta de la Chilca to Andalgal~t (21) on 
the northern fringes of the Bols6n de Pipanaco, which is dominated 
by monte vegetation. See text. 22 Minas Capillitas. A mine camp 
at about 3,000 m in dry rocky scrub and grasses. *23-27 Various 
points along RN 63 and RN 40 between Capillitas (22) and Ca- 
fayate (27): San Jos+ (23), Santa Maria (24), E1 Bafiado (25) and 
Colalao del Valle (26). The region is in monte scrub dominated 
by Larrea. FN has made tape recordings between E1 Bafiado (25) 
and Amaicha (18) (Nottebohm 1975). 28 Valles Calchaquies. Var- 
ious points along highway RN 68. Rising from Cafayate (27) to 
Salta (2) the road passes from monte vegetation into the more 
mesic chaco scrub forest. Also shown are representations of songs 
showing trill types typical of various areas: a montane forest and 
woodland: sites 3, 19, 15 to 16; b and c high mountain bunchgrass: 
sites 17 and 20; d monte scrub: sites 18, 22-28; e chaco, village 
and suburban: sites i, 2, 4-11, 13, 14, 16. Key to shading: unshaded 
chaco scrub; dense stipple montane forest and woodland ; v v v v v 
high mountain bunch-grass; ~ monte desert 



205 

the descent into the Pipanaco basin, xeric scrub gives 
way to bajada vegetation. During this descent, no 
Z. capensis were heard. 

In the village of Andalgalfi (21), in the surrounding 
agricultural fields, and along the thickly vegetated, 
permanent River Andalgal~, Z. capensis is abundant 
and gives songs with trills that are countable, or near- 
ly so. Their character is very much that of the songs 
of Tucumfin city gardens or of the village of Taft 
and environs (16), that is, a trill interval of 60-70 ms. 

In two days working in the monte desert outside 
Andalgal~ (21) (altitude approx. 1,000 m) no Z. ca- 
pensis were seen or heard, and they were next encoun- 
tered at about 3000 m in scrub and sparse grass near 
Minas Capillitas (22). During two days in this region, 
the birds were singing vigorously, yet the songs were 
very short, comprising a two-note theme and a two- 
or three-element very slow trill. Such extremely slow 
trill songs are found all along the road (RN 63) lead- 
ing north from Capillitas and from Santa Maria (24) 
to Cafayate (27). 

From Cafayate (27) to Salta (2) the terrain changes 
from sparsely vegetated, arid monte into the more 
mesic chaco scrub-forest zone. Here vegetation is 
quite tall and thick. Somewhere in this vegetational 
transition, between the villages of La Vifia and Ale- 
mania, the extremely slow trills of the monte return 
to trills which are countable or nearly so (approx. 
60 ms). Such trills are to be heard from here north 
through Coronel Moldes to Salta (2). I have found, 
between Salta and Tucumfin (via RN 34, 55 and 9), 
that Z. capensis songs, though they do show some 
variability, always appear close to the borderline be- 
tween countable and not countable (trill interval ap- 
prox. 60 ms). Similar trills are also to be heard on 
the southern outskirts of the city of Jujuy (1) to the 
north of Salta. I tentatively conclude that throughout 
this chaco and chaco-transition zone Z. capensis trills 
are of this type, and the conclusion is lent some weight 
by King's (1972) observations and recordings between 
Tucumfin and Las Cejas (14) (see above). A similar 
picture emerges from the few birds that I observed 
south of Tucumfin along the road leading through 
Simoca, La Madrid, and Frias. 

Discussion 

Within the Salta-Tucumfin region of northwest Ar- 
gentina there appears to be a clear association be- 
tween trill types and vegetational zones: chaco/vil- 
lage/suburban (approx. 60 ms), humid agricultural/ 
transition forest (approx. 100 ms), montane forest and 
woodland (120-180 ms), high Festuca grassland (20- 
25 ms), and arid monte (300-480 ms). It is probable 
that more detailed analysis will show the chaco group 
to be more heterogeneous than it appears at present. 

Indeed, in the chaco both south (personal observa- 
tion) and east (King 1972) of Tucum~n there are 
patches where birds show slow trills (90-100 ms) and 
Morello and Adfimoli (1968) have shown that the 
chaco vegetation consists of a complex mosaic of dis- 
tinct plant assemblages. But the forest, Festuca, and 
monte song types appear well-defined, fairly uniform 
and stable over at least 10 years. 

There is opportunity in this region for further 
testing of this association, as there are negotiable 
tracks and roadways that permit replicate transects 
to be made. For example, north of Transect A, one 
may cross the Aconquija from Trancas (7) via San 
Pedro de Colalao to Colalao del Valle (26), or one 
may travel from Villa Alberdi over the mountains 
to Andalgalfi. I would predict the same sequence of 
song types as that described here. 

It seems clear now that song type is associated 
with vegetation type rather than altitude per se, evi- 
denced by the occurrence of the very rapid trills, often 
a double trill, in Festuca grassland regardless of alti- 
tude on Transects A and B. Other transects could 
help establish the proposed association, and in this 
regard it is interesting to note that Nottebohm (1969, 
Fig. 11 :X, Y, Z) reports double-trill songs of very 
similar form in the grasslands at about 1,200 m in 
the Sierras Grandes de C6rdoba in central Argentina. 

It is clear then, as Nottebohm (1975) has observed, 
that dialects in Z. capensis are geographically non- 
random; indeed this is the only case in which it has 
been possible to associate specific dialect types with 
any aspect of the environment. Nevertheless, we are 
a long way from an understanding of the significance 
and rationale of these associations. Nottebohm (1975) 
has shown that one cannot account for all that we 
know about trill-rate by using arguments (e.g. Morton 
1975) from attenuation and distortion of vocal signal 
information in different habitats. For example, al- 
though frequency-modulated elements (whistles) do 
occur prominently in the songs of Z. capensis from 
closed woodland and forest habitats, such whistled 
trills are also typical of the arid monte, which is a 
habitat often as open as grassland, where rapid trills 
are the rule. 

Handford and Nottebohm (1976) suggested the 
possibility that, rather than dialects being related to 
the type or structure of the vegetation per se, they 
may be related to the avifauna of the vegetation zone, 
which often changes its composition more markedly 
than does the physical structure of the vegetation 
itself. They point out some very suggestive resem- 
blances between the songs of Z. capensis and other 
species of bird from the same areas and considered 
these similarities in a context of convergence under 
the stimulus of interspecific communication. 
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I feel tha t  the p r o p o s i t i o n  tha t  Z. capensis is 
ma tch ing  its tr i l l  to  some e lements  o f  the local  avi- 
f auna  deserves ser ious  a t t en t ion ,  since there  a p p e a r  
to  be no  m o r p h o l o g i c a l  or  genet ical  differences c lear ly  
assoc ia ted  with  d ia lec t  bounda r i e s  ( H a n d f o r d  a n d  
N o t t e b o h m  1976), since obse rva t ions  are  incons is ten t  
wi th  expec ta t ions  f rom hypo theses  der ived  f rom the 
physics  o f  sound  t ransmiss ion  a n d  since the s imilar i -  
ties in trills a re  of ten impressive,  especial ly  to the  
ear. A p r o g r a m  for the eva lua t ion  o f  this  suggest ion 
wou ld  include a ca t a logu ing  o f  the d i s t r ibu t ion  o f  
re levant  b i rd  species a long  a series o f  t ransects  such 
as descr ibed  and  a d v o c a t e d  here,  toge ther  wi th  an  
inves t iga t ion  o f  the fo rm (and poss ib le  var iabi l i ty)  
o f  the voca l i za t ions  o f  these species. C o m p a r i s o n  o f  
the song- fo rm and  d i s t r ibu t ion  o f  these b i rds  wi th  
the d i s t r ibu t ion  o f  Z. capensis dialects  wou ld  pe rmi t  
the iden t i f ica t ion  o f  species that ,  on  a song-conver -  
gence hypothes is ,  should  in terac t  (say, t h r o u g h  terr i -  
tor ia l i ty)  wi th  Z. capensis s ignif icant ly  more  than  the 
o ther  species do.  
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