The habits of camelid
species that differ in
social patterns
suggest that
dungpiles play a
communication role

BY JULIE ANN MILLER

Even the stately llama, for all its appar-
ent serenity, must urinate and defecate,
just like anybody else. This less decorous
side of animal and human life, which was
long ignored by anthropologists, can
provide valuable clues to larger social
schemes. William Franklin of lowa State
University has found, for instance, that
differences in elimination behaviors be-
tween the two species of South American
wild camelids, relatives of the llama, re-
flect their differing social interactions.

In many type of animals urine and feces
have a significance beyond waste elimina-
tion. As intermediaries between an animal
and its environment, they are practical
media for communication. Deer, dogs and
rabbits mark their territories with sign-
posts of urine or feces. The smell of urine
can also serve as a trail. Urine odors indi-
cate sexual readiness in dogs and spider
monkeys. The odor of a male mouse’s
urine can bring out male mouse agression,
speed the sexual development of imma-
ture females, counteract suppression of an
adult female’s estrous cycle or block a
pregnancy created by another male.
Among foxes, urine is the ink for an elabo-
rate bookkeeping system informing late-
comers to a site whether or not food is still
available (SN: 11/19/77, p. 349).

Franklin suggests that wild camelids
also use excrement as a communication
scenf, most probably to identify family
territories. Observing camelids on the
mountains is more difficult than watching
mice in the laboratory, but Franklin’s data
indicate that camelids’ dungpile behavior
has communication value.

The vicuna, the smaller and more grace-
ful wild camelid, inhabits the highlands of
the Andes. The animals live in a tight
family group composed of a male, several
females and their offspring less than one
year old. The male defends two territories
for his group, a feeding area of about 20
hectares (50 acres) and, on higher ground,
a small sleeping area.

Unlike most hooved animals, vicuna
urinate and defecate at dungpiles. Males,
females and juveniles of the family group
all contribute to the piles. About 85 piles
are scattered throughout the feeding terri-
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Female vicunas, as well as the males, use the dungpiles.

tory, but only 15 to 20 are located at the
sleeping site. The size of the sleeping terri-
tory dungpiles, however, is quite impress-
ive. Franklin found some to be as large as
50 kilograms (135 pounds).

Use of the dungpile has aritual element,
Franklin said at the recent Symposium on
Chemical Signals in Vertebrates and Aqua-
tic Animals held in Syracuse. The vicuna
first sniffs the pile, then kneads it with its
forepaws, turns, positions itself and finally
eliminates. Franklin has tallied the fre-
quency of each behavioral subunit — an
animal almost always sniffs, kneads only
20 to 30 percent of the time and turns
around in 50 to 60 percent of the visits to
the dungpile. The kneading may be a
vicuna’s means of anointing its foot pads
with the smell of the home pile, Franklin
suggests. Defecation and urination are
most frequently observed just before the
animals leave their feeding territory or
their sleeping territory and while they
traverse the neutral zone between the ter-
ritories and the drinking spring.

A striking example of ritual is the
“defecation-urination display” that males
sometimes perform at the dungpile. A
male will interrupt a territorial defense to
perform a defecation-urination display.
Stopping at the dungpile may allow the
male to confirm that he is within his terri-
tory and to reinforce his ownership. The
pause also gives the invader a chance to
escape. Franklin suggests that the inter-
ruption allows the confrontation to be re-
solved without unnecessary injury.

The display is performed most often by
a dominant vicuna and is more often di-
rected at an animal that shares a territorial
boundary than at a more distant, but famil-
iar, neighbor. The display seldom includes
kneading, but involves more frequent
turning behavior than does a routine visit
to the dungpile. Franklin reports that in 40
percent of the displays the vicuna goes
through the preliminaries but does not
actually urinate or defecate.

The vicuna dungpiles have attracted
two quite distinct hypotheses. The first is
that the piles are a sanitation measure.
Localizing excrement could limit parasite
contamination of potential food. The sec-
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ond hypothesis is that the piles are a sign
for maintaining territory. Recently
Franklin has observed a second camelid
species. Their dungpile habits may help
distinguish between the hypotheses.

Wild guanacos are larger than vicunas
and inhabit a wider range of South Ameri-
can terrain. Guanacos have more flexible
social units than those of vicunas: A male
and several females share a feeding terri-
tory in the summers, but females may
spend the winters in all-female groups.

Guanacos, as well as vicunas, pile their
dung, but the behavior has quite different
characteristics. For example, the dung-
piles of a guanaco are much smaller than
those of the vicuna. Only the adult males
use the piles, and they do so for only about
half the times they urinate or defecate. A
male on a dungpile introduces his action
with sniffing, turning and tail wagging.
Females and males show less ceremoni-
ous behavior when they eliminate away
from a pile.

The observations of guanacos are evi-
dence against the hypothesis that camelid
dungpiles are a sanitary necessity, accord-

Vicuna yearling smells dungpile before
using it. Sniffing, kneading, and turning
behaviors often precede elimination.
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WHY A
PILE?

ing to Franklin. Female and immature
guanacos urinate and defecate in the feed-
ing areas without obvious health conse-
quences. In addition. Franklin has obser-
ved that vicunas are not fastidious; they
prefer feeding near their dungpiles.

Territory marking is the more likely ex-
planation of dungpiles, Franklin believes.
Like vicunas, the guanaco males defecate
and urinate most frequently when they are
about to leave or have just returned to the
territory. “Guanaco females don't use the
dungpiles because they have less perma-
nence with the territorial group,” Franklin
proposes. In addition, the females are not
as dependent as males on being oriented
to a territory.

On the mountain slopes where there are
few natural features to distinguish bound-
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aries, the piles may provide identifying
markers. Franklin has mapped territorial
boundaries of the animals and finds that
they vary little over the months.

Several observations seem to argue
against the piles being boundary markers.
Their almost uniform distribution within a
territory should be less effective than a
concentration of piles at the edges. (Bor-
der piles, however, would increase the
time the camelids spend ambling between
feeding areas and the dungpiles.) In addi-
tion, as the vicunas traverse the neutral
zone on their way to the spring, the ani-
mals contribute to seemingly public
dungpiles. Finally, if the inhabitants are
away from their territory, the dungpiles do
not keep out trespassing neighbors.

In higher mammals, however, scent sig-

nals are just signals, not commands. A dog

approaching a territorial border marked
with an odorous sign is cautioned that it is
about to trespass, but is not made incapa-
ble of crossing the line. If the animal sees,
hears and smells no inhabitants, it may
choose to cross the territory, dungpiles
notwithstanding. Franklin suggests dung-
piles may play a more important role in
keeping the insiders in, than in keeping
outsiders out.

The vicuna and guanaco studies, along
with those of deer and foxes and even of
free-living rodents, illustrate the increas-
ing tendency of behavioral scientists to
track animals and their scented signals
beyond the laboratory or zoo, to their
natural territories in the mountains and
forests. 0
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ALCOHOL AND THE DIET —Daphne A. Roe
—Avi, 1979,229 p., illus., $15. Focuses on the effects
of alcoholic beverages and the diet on alcoholism,
with special emphasis on alcohol-nutrient interrela-
tionships. Includes an historical account of alcohol
use.

CARE OF UNCOMMON PETS — William .
Weber — HR&W, 1979, 222 p., illus., $7.95. An
informative book by a veterinarian on how to care
for such pets as rabbits, guinea pigs, hamsters, mice,
gerbils, ducks, frogs, turtles, snakes and budgerigars.
Gives details on handling, housing, feeding, breeding
and diseases.

CLONING: A Biologist Reports — Robert
Gilmore McKinnell — U of Minn Pr, 1979, 130 p.,
illus., $8.95. A distorted view of what cloning is and
why biologists choose to clone has resulted, the
author feels, from recent publicity. This cell biologist
traces the historical background of cloning, de-
scribes modern procedures used in the cloning of
frogs, emphasizes the purpose of cloning—a tool in
biological research used to achieve greater un-
derstanding of cancer, aging, immunobiology and the
differentiation of cells. Discusses potential mamma-
lian clones and examines the social, ethical and
biological problems to be faced in consideration of
human cloning.
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DARWIN AND THE MYSTERIOUS MR. X:
New Light on the Evolutionists — Loren
Eiseley — Dutton, 1979, 278 p., illus., $12.95. A
collection of Eiseley's essays in which he points up
the contributions of Charles Darwin and the contri-
butions of others to the work of Darwin, especially
those of Edward Blyth, the mysterious Mr. X. Three
articles of Blyth's that appeared in THE MAGAZINE OF
NATURAL HISTORY between 1835 and 1837 are re-
printed here.

THE DEVELOPMENT OF MEMORY IN
CHILDREN —Robert Kail—WH Freeman, 1979,
168 p., charts and graphs, $12, paper, $6. Written to
provide an overview of our knowledge of memory
development for those who have had no more than
an introductory course in psychology.

THE DIAGNOSIS AND TREATMENT OF
ALCOHOLISM — Jack H. Mendelson and Nancy
K. Mello, Eds. — McGraw, 1979, 405 p., $17.50.
Provides current information on the alcoholic and
the problem drinker for the physician, psychologist,
social worker and all those responsible for the care
of persons with alcohol problems.
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Prey and Habitat in a Social Raptor —
Hartmut Walter — U of Chicago Pr, 1979, 410 p.,
illus., $35. A definitive study of this European falcon,
which breeds on small Mediterranean islands and
preys on more than 90 species of migrant birds.
Shows how this species’ health has become an im-
portant indicator of environmental decay.

THE FOREST — Roger Caras — HR&W, 1979,
179 p., drawings by Norman Arlott, $8.95. During
an eagle's three-week stay in a northwestern
American wilderness, the forest is described as a
total system. Tells in charming language of the plants
from the smallest to the stately Douglas fir and of
the animals and their struggles to survive.

HUMAN ANCESTORS: Readings from
SCIENTIFIC AMERICAN — with an Introduc-
tion by Glenn Isaac and Richard E. F Leakey —W H
Freeman, 1979, 130 p., illus., $12, paper, $5. This
collection of articles describes various aspects of the
search for evidence concerning human origins and
development. Deals both with the paleontological
record of successive changes in anatomic form and
with the archaeological record of early stages in the
development of technology, economy and culture.

THE HUMAN CONNECTION — Ashley
Montagu and Floyd Matson—McGraw, 1979, 211 p.,
$10.95. Without speaking, people constantly com-
municate their feelings, desires, hopes and frus-
trations. The many other “secret” languages used to
make contact in life and love, in public and private
are examined.

LIFE MANIPULATION: From Test-tube
Babies to Aging — David G. Lygre — Walker &
Co, 1979, 177 p., $9.95. Examines the present state
of biomedical engineering and explains for the gen-
eral reader the tools for manipulating life, their
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PROBLEM SOLVING: A Systems Approach
— Joseph E. Robertshaw et al — Petrocelli (Mc-
Graw), 1979, 272 p., charts and graphs, $17.50.
Intended to give the reader a basic understanding of
the total systems approach to problem solving and
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SCIENCE WITH POCKET CALCULA-
TORS —D. R. Green and J. Lewis— Crane-Russak
Co, 1978, 300 p., diagrams, $27.50. Discusses vari-
ous types of calculators that incorporate scientific
and mathematical functions. Many examples are
given to show how these calculators can be used to
best advantage.
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