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Several reports have shown that chewing leaves of Erythroxylon coca is
widely believed by users in South America to enhance their work capacity (Gutierrez-
Noriega and von Hagen; Martin; Fabrega and Manning; Goddard, Goddard, and
Whitehead; Hanna, 1970; Hanna, 1971), but the available evidence provides little or
no support for this indigenous interpretation (Hanna, 1970; Hanna, 1971; Verzar;
Zapata-Ortiz, 1952). Recently, while studying the typical energy expenditures of a
group of Machiguenga Indians working at everyday activities, we had the opportunity
to examine the relationship between work outputs and coca chewing. The
Machiguenga, who live in the tropical forest at an elevation of 2,300 feet on the
slopes of the Andes in southeastern Peru, subsist mainly on maize, manioc and other
root crops grown in their gardens, and by hunting and foraging in the surrounding
forest. We observed work rates and caloric expenditures both with and without the
use of coca in two typical work situations, one, weeding moderate to heavy weeds in
a hillside garden, and the other, walking a ground distance of 2,000 feet up a sloping
(approximately 15 degrees) forest trail commonly used for hunting and
collecting. The per minute caloric expenditures were obtained by measuring expired
gas volumes with a Max Planck Respiration Gas Meter (Model 59), by determining
oxygen concentrations in expired air samples with a Teledyne Oxygen Analyzer
(Model 331B) by Bradfield's method (Bradfield), and by calculating caloric values
with the convenient Weir formula (Durnin and Passmore, 18). Six Machiguenga men
cooperated with us as subjects.

When coca leaves were used, subjects prepared a wad of usually 20 to 40
sun dried coca leaves (about 1 to 3 gms), along with a pinch of ash from the burned
wood of either the chovangeriki or pwegoro trees, and a small piece (0.8-1.0 gms) of
bark from the chamuero vine which they chewed together thoroughly and then kept in
the mouth at one side against the cheek. On days when we measured work outputs
after coca chewing, subjects had chewed coca for at least 15 minutes but no longer
than 30 minutes before the start of the first measurement, and, when feasible, a
second observation of the same subject was made about 45 minutes after the start of
chewing. Each observation was of at least 10 and usually of 15 minutes' duration;
when the subjects wore the backpack respirometer, they consistently preferred to
remove the coca wads from their mouths as they found it difficult to maintain the wad
while breathing through the mouthpiece. We wish to emphasize that while our
subjects had become thoroughly accustomed to the equipment during a month of
research, they were disinterested to alter their typical activity patterns to work with us
on regular schedules. Thus, in this natural field setting repetitive observations were
most difficult to obtain. The observations we have we present in the following two
tables; since the samples are small, we present the results in full.



Table 1: Work Outputs in Weeding Hillside Garden

Subject  Height [Weight |Cocoa Time Unit Oxygen Energy
cms. kgs. Used Tptal Area secs./ expen- consumed output
Time Weeded } .
diture min.
Mins. Sq. Sq. kcals/sq. STPD kgals/
yards Yards |yds. min.
1 163 51.3 no 13:00 P22.2 35.1 2.7 0.92 4.5
" " " no 20:00 [25.5 47.1 4.2 1.08 5.3
" " " no 12:00  |------ 1.03 5.1
2 158 49.9 no 20:03 [25.0 48.1 3.9 0.98 4.8
" " " no 20:00 [25.0 48.0 4.3 1.09 5.4
3 162 49.4 no 23:10 |42.7 R I S T
1 163 51.3 yes 10:15 {10.0 61.2 4.5 0.90 4.4
" " " yes 15:00 [15.9 56.6 4.4 0.94 4.6
2 158 49.9 yes 10:00 |11.1 54.1 3.3 0.75 3.7
" " " yes 15:00 {10.0 90.0 5.6 0.75 3.7
3 162 49.4 yes 15:00 [13.4 67.2 4.1 0.74 3.7
" " " yes 15:00 [20.0 45.0 2.6 0.70 3.4
Table 2: Work Outputs in Walking Up 2000 Feet of Forest Trail
. Height |[Weight |Coca  [Total [Total Oxygen Energy
Subject . . consumed
cms. kgs. Used [Time expenditure nin Output
mins. kcals. STPD kgals/
min.

4 156 51.7 no 13:20 120.8 1.84 0.1

" " " no 13:04  [120.2 1.87 0.2

5 155 50.4 no 10:02 125.9 2.55 12.5

" " " no 13:53 102.5 1.5 7.4

6 159 53.1 no 12:11 105.4 1.76 8.7

1 163 51.3 no 12:04  98.5 1.66 8.2

2 158 49.9 no 14:44 122.9 1.70 8.3

1 163 51.3 yes 12:32 94.1 1.53 7.5

2 158 49.9 yes 15:53 111.1 1.42 7.0




These data show a clear trend that when coca is chewed the length of time
per unit of work invariably increases while the rate of energy output tends to
decrease. For weeding the mean per-minute caloric expenditure of the subjects not
chewing coca was 5.0, and the rate of weeding was 42.2 seconds per square yard; the
average caloric expenditure for those who did chew was 3.9, and the rate of weeding
was 62.4 seconds per square yard. On the forest trail subjects who did not chew
expended an average of 9.1 calories per minute and required 12.8 minutes to walk the
distance, while those who did chew coca expended 7.3 calories per minute and
required 14.2 minutes to walk the distance. Hypothetically, the continual use of coca
for several hours, as Machiguenga do in work situations, could effect substantial
reductions in their energy outputs. Certain other findings are consistent with this
view. It is known that a reduction of maximal oxygen consumption is associated with
coca use (Hanna, 1970). Further, lower dietary calorie intakes have been observed
for coca chewers (Zapata-Ortiz, 1970).

The Machiguenga who use coca believe that it helps them to work. The
rather limited data presented here suggest that their use of coca may reduce and/or
limit their oxygen consumption and caloric expenditure at least partially through a
slowing of work rates. Any physiological basis of such an effect remains
unexplained. We recognize that the practice of coca chewing is a complex and
highly variable behavior which occurs in the context of social, economic, and
psychological as well as ecological and energetics conditions, and that all of these
relevant conditions need to be considered in a satisfactory explanation of the
behavior. The present data on changes in work outputs are sufficiently suggestive to
emphasize the need for further research on this aspect of coca use.
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