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THE ROLE OF OLFACTION IN FOOD LOCATION BY
THE TURKEY VULTURE (CATHARTES AURA)*

By KENNETH E. STAGER®

ABSTRACT: An experimental approach to the problem of
the olfactory ability of the turkey vulture, correlated with mor-
phological studies, has provided evidence of a well-developed
sense of smell in this species.

Information is presented concerning the ethology of cathar-
tine vultures. The flight, food- locating habits, agonistic and pred-
atory behavior of the five cathartine vultures are compared. The
king vulture (Sarcoramphus) of tropical America, although its
behavior is poorly known, appears, on the basis of present etho-
logical and morphological data, also to utilize olfaction in its
location of food. The need for a detailed study of the food-locat-
ing habits of Sarcoramphus is thus indicated. There is no evidence,
either ethological or morphological, to indicate that olfaction
plays more than a minor role, if any, in food location by Cora-
gyps, Gymnogyps, and Vultur. There likewise are no data to
indicate that the Old World vultures employ any sense other than
vision in the location of food.

INTRODUCTION

The subject of olfactory ability in vultures has been commented upon
since the time of Aristotle and Pliny ((Soudek, 1927) and debated pro and
con by zoologists in general and by ornithologists in particular since 1826
(Audubon, 1826).

The degree of olfactory acuity possessed by any particular group of
animals is a most difficult subject to investigate. Compared with our knowl-
edge of the visual and auditory senses of animals, we know practically nothing
with respect to the sense of olfaction. The subjective nature of olfaction
makes it one of the most difficult of the senses to measure in terms of degree
Or Nervous response.

Compared with the demonstrated macrosmatism of certain insects and
mammals, it can be safely stated that the Class Aves on the whole is micros-
matic, but to accept the belief that birds are anosmatic is comparable to
arguing that the Class Mammalia is incapable of flight, thus ignoring the
highly specialized mammalian Order Chiroptera.

The question of olfactory ability among vultures, or the lack thereof,
has been complicated by the tendency of early investigators to apply a too
generalized interpretation to their findings, both for and against, and their
failure to realize that they were dealing with two entirely different kinds of
vultures. In the past there has been a tendency for investigators of the be-

1This study was submitted to the Graduate School, University of Southern California
in partial fulfillment of the requirements for the degree of Doctor of Philosophy.

2Senior Curator of Ornithology, Los Angeles County Museum.
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Figure 1. Geographical distribution of Cathartes, Gymnogyps, and Sarcoramphus.
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Figure 2. Geographical distribution of Coragyps and Vultur.
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havior of aegypiine vultures of the Old World to include the cathartine vul-
tures of the New World in their conclusions. The inverse mistake has been
made by students of cathartine vulture behavior in the interpretation of their
data. The resultant confusion has greatly delayed the solution of the entire
problem.

The purpose of this study is to place the problem of olfaction in vultures
in its correct perspective and to consider morphological and behavioral evi-
dence to determine if there are, within the family Cathartidae, certain genera
that possess and utilize a well-developed sense of smell.

A. THE CATHARTINE VULTURES

The Suborder Cathartae includes but one living family, the Cathartidae,
although it contains two monotypic extinct families, the Teratornithidae and
the Neocathartidae. The living family Cathartidae, commonly referred to as
the New World vultures and sometimes known as the pseudo-vultures, resem-
bles superficially the true vultures, or Old World vultures of the Suborder Fal-
cones. The differences between the two groups, however, are profound. The
internal structure of the two involves differences not only in the skeletal frame-
work, but also in the musculature and other portions of the soft anatomy as
well. As pointed out by Friedmann (1950:6), the general resemblance is
adaptive, as both groups perform the same service as scavengers in the niche
they inhabit.

CATHARTES CORAGYPS SARCORAMPHUS ~ GYMNOGYPS VULTUR
RECENT Al ATRATUS PAPA CALIFORNIANUS GRYPHUS
CORAGYPS GYMNOGYPS  BREAGYPS
OCCIDENTALIS AMPLUS / CLARKI
PLEISTOCENE )
CATHARTIDARUM | ~*__——"
; g
,/ /" TERATORNIS MERRIAMI
/ /" CATHARIORNIS GRACILIS
\ / / /
\ ! / / /
\ [ SARCORAMPHUS / P //
PLIOCENE N | fEREEsRTL / ,
\ ] l ’
1 /
N ! / /
\TTPHASMAGYPS | PALAEOGYPS /
\ PARIUS PF/QODROMUS p
OLIGOCENE N : . /

’

\ | . /
\‘ PLESIOCATHARTES 0

\

Figure 3. Phylogenetic tree showing possible relationships of cathartine vultures.
After Fisher, 1944,
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The family Cathartidae is restricted to North and South America and
certain adjacent islands. The family comprises five living genera: the turkey
vulture (Cathartes); the black vulture (Coragyps); the king or royal vul-
ture (Sarcoramphus); the Andean condor (Vultur); and the nearly extinct
California condor (Gymnogyps). All references in this work to the genus
Cathartes refer to the species Cathartes aura and do not include the small, and
little-known, yellow-headed vulture Cathartes burrovianus.

B. PALEONTOLOGICAL RECORD

The earliest known representative of the cathartine line in North America
is Neocathartes, a long-legged vulture of the Upper Eocene (Wetmore, 1956).
At the same time a similar vulture (Plesiocathartes) appeared in France.
Plesiocathartes was indistinguishable from the cathartids and continued into
the Lower Oligocene. During this time the family Cathartidae was becoming
established in North America, being represenied by two genera, Paleogyps and
Phasmagyps. There is an absence of records of Miocene vultures throughout
the world, but according to Howard (1950:12), the cathartine vultures are
restricted to the New World from the Pliocene on. All cathartine genera of
the Pliocene and Pleistocene are represented by living forms today except for
the large condor-like vulture, Breagyps, which is known only from the late
Pleistocene of California and Nevada. Ancestral relationships of the Catharti-
dae are best shown by Fisher (1944:294), who presented them in the form
of a phylogenetic tree (Fig. 3). The rise and decline of cathartine species in
North America is well shown by Miller (1942:212), in his diagram indicating
abundance and the geologic history of the family (Fig. 4).

C. HISTORICAL REVIEW

The literature pertaining to olfaction in birds is relatively sparse before
1834, References to the sense of smell in vultures consist chiefly of scattered
notes relative to the remarkable powers of scent possessed by all vultures.

In 1826, however, John James Audubon, appearing before the Natural
History Society of Edinburgh, read his classic paper (Audubon, 1826) entitled:
“Account of the Habits of the Turkey Buzzard (Vultur aura), particularly
with the view of exploding the opinion generally entertained of its extra-
ordinary power of smelling”” Audubon was of the firm opinion that vultures
lacked a sense of smell and that they relied solely upon remarkable vision as
a means of locating their food. To substantiate his argument, Audubon con-
ducted a number of poorly contrived experiments which in reality tended to
test the visual acuity of vultures rather than their possible olfactory ability.

The experiments of Audubon (1826) were supposedly conducted with
the turkey vulture, but a critical examination of his remarks reveals that he
was concerned chiefly with the actions of the black vulture (Coragyps),
rather than the turkey vulture. The aggressive behavior of the birds used in
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his experiments are typical of Coragyps, and in sharp contrast to the shyness
so characteristic of Cathartes. Although Audubon believed that his experiments
had conclusively settled the question of olfaction in vultures, he was soon to
learn that his paper had initiated an argument among ornithologists—an argu-
ment that is still alive today. As criticism of the Audubon experiments mounted,
a friend of Audubon, John Bachman, came to his rescue. Bachman (1834)
repeated the experiments of Audubon in the presence of a learned group of
citizens. These observers then signed a document to the effect that they had
witnessed the tests and were thoroughly convinced that the vulture lacked a
sense of smell and was attracted to its prey entirely by vision. The Bachman
experiments also failed to quiet the critics of Audubon, the most vigorous of
whom was a Mr. Charles Waterton (1830; 1832; 1833; 1834; and 1870). In
his efforts to discredit Audubon, however, Waterton made several misleading
statements and presented arguments as confusing as those of his opponents.

Since Audubon’s time there has accumulated a rather extensive amount
of literature on the olfactory ability of birds in general and vultures in par-
ticular. Most of the early literature is anecdotal, being sight observations of
vultures in the wild, supported at best with simple uncontrolled tests.

Gurney (1922) was the first student of avian olfaction to indicate that
the cathartine vultures of the New World were unrelated to the aegypiine vul-
tures of the Old World and that the two groups should be studied independ-
ently. There are numerous observations on the lack of olfactory ability among
the vultures of the Old World (Adams, 1858; Chapman, 1921; Dresser, 1875;
Hadfield, 1875; Hill, 1905; Hunter, 1883; Hutton, 1837; Kirk, 1864; Lilford,
1893; Macgillivray, 1837; Meinertzhagen, 1959; Soudek, 1927; and Stewart,
1959). It is interesting to note, however, that all of these references pertain to
casual or accidental observations on the behavior of Old World vultures and
do not involve any controlled experimentation.

A review of the literature concerned with observations on the behavior of
cathartine vultures reveals that, in spite of the negative findings of Audubon
(1826) and Bachman (1834), the observations are singularly balanced in the
affirmative for a sense of smell, especially as they apply to observations on the
turkey vulture (Cathartes aura). Observations indicative of a sense of smell
and worthy of mention are those of Bent (1937); Bishop (1921); Dickey and
van Rossem (1938); Earl (1929); Forbush (1927); Gill (1904); Gosse
(1847); Grinnell (1913); Hall (1925); Hopkins (1887); Howell (1932);
Lewis (1928); Rhoads (1883); Sayles (1887); Schomburgk (1839); Sells
(1837); Taylor (1923); and Williams (1922). Observers who were of the
opinion that cathartine vultures lacked a sense of smell are as follows: Audu-
bon (1826); Bachman (1834); Barrows (1887); Bedichek (1960); Housse
(1949); Hoxie (1887); Lehmann (1940); and Leighton (1928).

Charles Darwin (1841), while in Valparaiso, Chile, during the cruise of
H.M.S. Beagle, made a crude olfactory experiment with captive Andean
condors (Vultur gryphus) that left him believing that this species lacked a





































































































































































