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Himalayan Birds Face Uphill While Singing 
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Animal vocalizations are not omnidirectional. A 

few species such as bats are able to beam their trans- 
missions (Schnitzler and Grinnell 1977); in many 
species there is an acoustic shadow behind and beside 
the animal (Archibald 1974, Gerhardt 1975, Witkin 
1977), probably produced by sound wave interference 
patterns (Hunter et al. 1986). Laboratory experiments 
in which various sounds were broadcast from the 

mouth of a European Starling's (Sturnus vulgaris) body 
and rerecorded in three planes determined that the 
acoustic shadow effect was strongest behind and be- 
low the bird, i.e. in the direction of the tail (Hunter 
et al. 1986). I observed the orientations of birds sing- 
ing on steep slopes which imply that their choice of 
direction may be affected by the directionality of their 
vocalizations. 

In March and April 1980, four colleagues and I 
observed 40 different birds that sang on steep slopes 
in the Kulu and Ravi valleys of the Western Hima- 
layas, India (see Gaston et al. 1983 for a description 
of the study area). We recorded the orientation to 
slope (upslope, downslope, or parallel), beak level 
with respect to a horizontal plane (the bisector of the 
angle formed by the mandibles was within 15 ø of 
level, or up, or down), bird species, time, tree height, 
perch height, and tree height relative to forest can- 
opy. In March 1988, I made eight similar observations 
in the Langtang area of central Nepal. The observa- 
tions were made on 21 species of passerine (sample 
sizes > 1 are indicated in parentheses): Dicrurus leu- 
cophaeus, Hypsipetes rnadagascariensis, Pomatorhinus 
erythrogenys, Garrulax lineatus, Culicicapa ceylonensis, 
Seicercus xanthoschistos, Erithacus cyanurus, Phoenicurus 
frontalis (3), Saxicola ferrea (4), Monticola cinclorhynchus, 
Turdus boulboul, T. viscivorus, Parus monticolus (4), P. 
melanolophus (8), P. rubidiventris (2), P. dichrous, Sitta 
leucopsis (3), Anthus hodgsoni, Coccothraustes icterioides 
(8), C. affinis (3), and Pyrrhula erythrocephala. (Taxon- 
omy follows Ali and Ripley 1983.) Only initial ob- 
servations were recorded, not subsequent changes, 

and thus each observation represented a different in- 
dividual. 

Of the 48 observations, 37 were upslope, 9 parallel 
to the slope, and 2 were downslope. If birds were 
oriented without respect to slope, the distribution 
would presumably be 25% upslope, 50% parallel, and 
25% downslope. The observed distribution differs sig- 
nificantly from the expected (x 2 = 69.79, P << 0.005). 
Even with a very conservative interpretation in which 
50% of the observations were expected to be upslope 
and 50% parallel or downslope, the observed and ex- 
pected still differ (x 2 = 13.04, P << 0.005). Steepness 
of slope (range 35-70%), tree height (2-38 m), and 
perch height (2-38 m) had no detectable relationship 
with orientation. However, most of the perch heights 
recorded were quite high (œ = 92% of tree height); 
we probably undersampled birds that sang from low, 
inconspicuous perches, and these birds may have had 
a different orientation. 

The directionality of sounds emitted by birds will 
differ depending on whether they face upslope or 
downslope (Fig. 1). Sounds produced by birds that 
face upslope will carry relatively far in that direction 
because sound emission in front of a bird and above 

horizontal is relatively strong. For the same reason, 
the sounds produced by birds that face downslope 
will carry best up into the air and not be readily heard 
near the ground. Unless there is a need to commu- 
nicate with birds flying overhead, this may explain 
our observation that birds almost never sing facing 
downhill. It is probably not possible for birds to cor- 
rect for this effect by changing the orientation of their 
beak because the beak has virtually no effect on di- 
rectionality (Hunter et al. 1986). Other anatomical 
constraints may inhibit birds from leaning forward 
or lowering their beaks to sing. We recorded 28 cases 
in which the beak was held above the horizontal, 9 

in which it was level, and none in which it was point- 
ed down. 

There are some alternative explanations for the ob- 
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Upslope outlined above should be explored. Second, the con- 
sequences of singing upslope on other activities should 
be studied. For example, the effect on location and 
use of song perches within a territory, or the distri- 
bution of intrusions and boundary disputes, are es- 
sentially unexplored. (For an example of the conse- 
quences of song directionality, see Breitwisch and 
Whitesides 1987). Finally, it would be useful to doc- 
ument the generality of singing uphill. In the Hi- 
malayas almost all the land is steep and a majority of 
any bird population would experience this constraint, 
but in regions where most members of a population 
live on level ground, individuals living on isolated 
hillsides may not show a predilection for singing up- 
slope. 
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Fig. 1. The directionality of vocalizations pro- 
duced by a bird facing upslope or downslope. The 
envelope of sound around the bird represents the 
distance from the bird a sound could be heard at any 
given sound pressure level. The distance to X rep- 
resents a normalized reference value; all other values 

are expressed as linear proportions. This particular 
envelope was generated by broadcasting an 8-kHz 
pure tone from the back of a starling's mouth and 
rerecording it in an anechoic chamber (Hunter et al. 
1986). For lower frequencies the pattern is less pro- 
nounced. For example, in the acoustic shadow, 2- and 
4-kHz sounds are reduced to ca. 67% and 50%, re- 

spectively, of their normalized value. Sound direc- 
tionality in a dorsolatera! plane is indicated. Direc- 
tionality patterns of emission in the horizontal and 
transverse planes also are strongest in front of the 
bird and above horizontal. The dashed line on the 

upper figure represents sound absorbed by the ground. 
(Redrawn from Hunter et al. 1986.) 
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cause a raptor attack was more likely to come from 
this direction, or they were looking or listening for 
conspecifics. It is also possible that atmospheric struc- 
ture (e.g. wind direction or temperature profiles) could 
favor singing upslope. 

Birds that sing on slopes merit further research 
along three lines. First, the alternative explanations 
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