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miles east of Phoenix, Arizona, where there is a splendid
display of Carnegiea gigantea on the rocky hillsides. Inci-
dentally, sahuaro is the state flower of Arizona (19:1I1, 165).

We are especially indebted to Shreve for detailed in-
formation regarding the biology of sahuaro. He (80:7)"
finds that the plant seldom attains a height greater than
twelve meters, and that it reaches a maximum age of 150 to
175 years. Flower formation begins when the plant is three
to four meters high and from fifty to seventy-five years of
age. The flowers appear in May and become densely formed
under the apical growing region on both the main stem and
the branches. The fleshy fruits ripen five to six weeks later.
It is common for the red-shafted flicker (Colaptes cafer col-
laris) to dig holes in the stem of this species for nests (48:

=N

R 1

AWREDRGN . WS

G,
i J,~ States. Thanks to a number of observers, particularly
F UNG S weg)! 73] Shreve (80:8; 19 11, 164-65), Spalding (84:59-66), and
' ,_‘, , ) MacDougal (58:132), we have detailed information regard-
'f*'-/ v L i “ing the range and ecology of this species. - .
?7’4;,,/4.6(4 — As may be seen fror.n t}.le ac?ompanymg map, its range
. % & extends from the Yaqui River in southern Sonora nort%l-
: il ward to the southern corner of the Colorado Plateau in
D 297, g central Arizona. To the east and north its occurrence is
{ “limited by the minimum temperature of the coldest winters
at an altitude of about twelve hundred meters. Westward
—  the area reaches to the Colorado River and extends beyond
O in only three places, where the boundary appears to be de-
termined as much by the fact that the rain falls only in the
j cold months as by the fact that the deserts of California, in
which the cacti seldom occur, are unusually dry. The plant
is much more abundant in the northern than in the southern
part of its range.

The species reaches its greatest display on rocky, eroded
slopes with coarse, stony soil, being only scantily distributed
on soils of finer composition, and lacking entirely on the
heavy diluvial type. Over its entire range it is widely dis-
tributed on mountain slopes facing southward. The region
of its optimum development lies between five hundred and

. one thousand meters, and above fifteen hundred meters only
a few specimens are to be found (80:8). It does occur in
Sonora, Mexico, at sea-level, but wherever found below two
hundred meters in altitude rarely attains the size and
strength necessary for forming branches.

In part of its distribution area in the United States sa-
huaro is associated with the related pitahaya or organ-pipe
cactus (Lemaireocereus Thurberi), and in Sonora is found
also with the garambullo (Lophocereus Schotti). Both of
these companions are more slender and smaller. In central
Sonora it grows with Pachycereus Pringlet, a plant of simi-
lar form but even larger size (80:7).

Papago Sahuaro, formerly one of the United States Na-
tional Monuments, is named for this plant and occupies more
than two thousand acres of desert land situated about nine

213; 19:11, 166; 65:11, 221) v~
* * *

Although sahuaro was_ not botanically described until
1848 (19:11, 164; 33:159){when Engelmann proposed for
the plant seen along the Gila River the name Cereus
giganteus, it was known to the early explorers and mis-
sionaries in the Southwest.

Until 1905, it was assumed that Carnegiea gigantea was
not known to civilized man before 1848, when it was de-
seribed in Emory’s report (33:159)" This was accepted by
Sargent (76:V, 54) and remained unchallenged until June,
1905, when attention was called to the fact that the plant
doubtless had been observed much e&lier. MacDougal (58:°
129) mentioned the Coronado expedétion but stated that the
earliest printed record of sahuaro was that rel\a}ing‘ to the
journey of Ofiate in 1604. Castafieda (93:515), chronicler
of the Coronado expedition of 1540-42, writing of the region
of Petatlan in Mexico (along the present Rio Sinaloa), said
“The nature of the country changes here very greatly, be-
cause from this point on there are no trees except the pine,
nor are there any fruits except a few tunas, mesquites, and
pitahayas.” He was undoubtedly, in the light of our knowl-
edge of the distribution of sahuaro, not referring to this
plant. However, on the following page (93:516}, writing
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of the Indians of the valley of Suya in Mexico (somewhere in
northern Sonora) he recorded: “They are great Sodomites.
They drink wine made of the pitahaya, which is the fruit
of a great thistle which opens like the pomegranate. The
wine made them stupid.” In the light of the distribution of
pitahaya and sahuaro the plant to which Castaileda re-
ferred might have been either species, but from his deserip-
tion of it as ““ a great thistle” the author is inclined to think
he had sahuaro in mind; Safﬁord (75:557)" is of the same
opinion. Jaramillo (93:585)%, who accompanied the Coro-
nado expedition, wrote of going from the present Arizpe, in
Sonora, through deserted country to a river where some In-
dians presented his party with pitahayas (may have been
either or both sahuaro and Lemaireocereus Thurberi), and
stalks of roasted maguey.

The next reference to any of these giant cacti is un{/

doubtedly that relating to the journey of Onate (4:155),
conqueror and governor of New Mexico, who, while on an
exploratory journey westward from his headquarters on the
Rio Grande in 1604, at length came to a small stream, named
San Andrés, where the “tierra caliente began to produce the
pitahaya’” and by going down it (the present Bill Williams
Fork) (25:1I, 477) found the large stream which they
sought—the present. Colorado River. As pointed out by
MacDougal (58:129)\ no other large arborescent cactus
which might be confused with sahuaro is to be found in this
region. Benavides (8:36)'wrote, in 1630, of New Mexico
abundantly yielding a number of specific crops among which
was the pitahaya. The limits of Benavides’ conception of
New Mexico were, of course, more extensive than the pres-
ent state boundaries, and his boundaries preclude the possi-
bility of the pitahaya being anything but Carnegiea gigantea.

Padre Kino, who explored southern Arizona and north-
ern Sonora as far west as the Colorado River, came to the
Papago Indians in 1687. In lette1y/to the Father Visitor
Oracio Polise in 1698 he wrote (5:73n; 11:1, 187) of the
Papagos of Sonora giving him foods among which were
“plentiful pitajayas.” Again, in 1700, he wrote of setting

ETHNOBIOLOGICAL STUDIES [ 11

out for San Luys Bertrando de Bacapa, a Papago village in
northern Sonora, and that on the way, as well as at San Luys
Bertrando, the Indians gave them many “viands and many
very good pitajayas which on this coast (Guif of California)
are abundant, and last until December” (11:I, 256) /(these
pitahayas might have been either or both C. gigantea and
Lemaireocereus Thurberi). He also recorded that the cow-
boys neglected their cattle in order to eat pitahayas (C. gigan-
tea) at San Xavier (11:T, 291) near present day Tuecson,
Arizona. In this same connection Velarde (94:128), writ-
ing of Pimeria Alta in 1716, observed that wild fruits were -
very few, only those of the tree cactus (undoubtedly C. gi-
gantea), tunas, wild nuts, and acorns being available.

Sahuaro fruit was referred to in the “Documentos para
la Historia de Mexico” (82:3rd ser. IV, 522)"as occurring in
Pimeria Alta and described-as little different from pitahaya
fruit. Anza (12:1, 78-9), on his expedition through Papago
land in 1774, traversed areas grown with sahuaro, pitahaya,
etc., where the Papago at certain seasons lived on these as
well as other desert fruits supplemented by small game.
Diaz (12:11, 260-61), in the same year, in his diary of a
journey made with Father Garcés and Anza in order to open
a road from Sonora to northern California by way of the
Gila and Colorado rivers, referred to the Papago as wander-
ing almost continually in several types of country in search
of wild animals and plants, among which were sahuaro’ and
pitahaya fruit. Similarly Font (12:IV, 505-06), accom-
panying Anza on the latter’s expedition to Monterey by way
of the Colorado River in 1775-76, referred in his diary to
having seen sahuaro near the ruined mission of Marcelo de
Sonéytac which was located between Arroyo del Carrizal and
Sondbita in southwestern Ariqu[a.

Pfefferkorn (67:1, 139),"writing in 1794 of the use of
sahuaro by the Indians of Sonora, compared the fruit with
that of pitahaya and observed that although it was inferior
to the latter in quality, a syrup was prepared from the fruit
which excelled that of pitahaya.
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Map showing the distribution of Carnegiea gigantea, as well as the limits of the
Adapted from the map in “Carnegiea gigantea Britton & Rose”

American Southwest.
by Forrest Shreve, Die Pflanzenareale 3 (1): 7-8, 1931." By permission of jauthor,
interpreted by the authors,

editor, and publisher. Limits of the Southwest, as
shown by the heavy dotted line.
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Pattie (90:104), an Indian trader and trapper, who
spent the period from 1824-29 in the interior part of the
continent, and during which time he passed several times up
and down the Gila River, described a plant which was un-

questionably sahuaro. However, Hardy (42:212), who"

passed through the southern portion of the region occupied
by sahuaro and visited Sonora in 1825-28, wrote that “Our
route lay over a plain, upon which immense quantities of
petahaya were growing”; also of a stick which was used
for “detaching the fruit from the top of the petahaya, a
- plant of the cylindrical cactus species, growing from eight
to twenty feet in height.” Although it may well be that
Hardy was describing sahuaro one cannot be certain that
such was the case. -

Emory (33:72, 75, 79), leading the advance guard of
the “Army of the West” from Fort Leavenworth to San
Diego during the Mexican War, saw, along the Gila River
in 1846, this plant, then botanically undescribed, and wrote
of it bearing ““a saccharine fruit much prized by the Indians
and Mexicans” (33:72). Bartlett (7*II, 188-193, 209, 248,
272, 290, 296) encountered it a few years later at a number
of points along the Gila River in Arizona, and described the
plant, flowers and fruit as he also did on the way from Santa
Cruz, Sonora, to Magdalena (7:I, 416). In this same con-
nection, Sitgreaves (83:20) saw this species along the Colo-
rado River below the Gila in 1853, while Bigelow (69:1V,
13), botanist of the United States Government Expedition
which explored a route near the thirty-fifth parallel for a
railroad from the Mississippi River to the Pacific Ocean,
writing of the desert flora, noted the occurrence of sahuaro.
It was also observed by Whipple and Ives (69:III, 101) of
the same expedition, and by Mallhausen (65:218-21), who
also found this same plant along the Bill Williams Fork in
Arizona. The international boundary commission, working
between 1891 and 1896 on the boundary between the United
States and Mexico, also observed sahuarp t a number of
places (70 :\50, 22, 23, 24). Bandelier (6) referred several
times to the common occurrence of sahuaro in southern Ari-
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V
zona and northern Mexico and recorded (6:484) that in the
valley of the Sonora River the sahuaro was supplanted by
the Piahaya.
* * *

From aboriginal times to the present day, the Papago of
outhern Arizona and northern Sonora more extensively util-
ized sahuaro fruit than did any other people. The Papago
country is part of the Sonoran Desert region, and broad
alluvium-floored valleys bordered by relatively small st?p-
sided mountains are characteristic of the region (20%1).

_Springs which furnished a permanent water supply were to

be found only in these hills and, therefore, to get even drink-
ing water these people had to lead a migratory life. Their
winter camp was known as the Well while the summer camp
was called the Fields. These Indians returned from the Well
in late June or early July to pick the ripe sahuaro fruit which
they carried to their summer villages for their great yearly
ceremony. This was held just before the rainy season and at
this time the fruit was fermented ar\;l/ drunk, accompanied
by dancing, singing, and oratory (21 74-5,9). Although the
Papago year contained numerous ceremonies, the most im-
portant was, and is, this great drinking ceremony which
brought the rain and initiated the Papago calendar year
(21:4-5,9, 20). There is little doubt that sahuaro fruit has
often served as a life-saver in ancient times when other
sources of food failed by reason of extended drought per-
iods. Thackery and Leding (89%407) observed a good crop
of the fruit in southern Arizona after an unusually dry
three-year period. The Papago depended upon this fruit to
amuch greater extent than did any other people of the South-
west, and some six hur&d,red families gathered about 600,000
pounds each year (89:410; 50:23).

Cactus camp, established to gather the fruit, was an
occasion of jollity. It meant almost the first fresh food of
the year, the first taste of anything sweet and, principally,
the preparation for the great drinking ceremony. The fruit,
which grew at the top of the plant, was hooked down with a
pole, as much as twenty-five feet long, made of two ribs
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Thurberi, and was gathered in large quantities by the
inhabitants.

The stems of the plant were often crus d and /thrown
into running streams to stupefy fish (87<904; 13,‘:’11, 117;
31*177-78). The wood was also used for fuel (814392).

. % * *

A few smaller species of the old Cereus alliance were
utilized as food in the Southwest but constituted only minor
sources of supply. Among these is Machaerocereus eruca
(T. Brandeg.) Britt. & Rose, the fruit of which resembles
that of M. gummosus but even more acid in flavor and there-
fore not so highly esteemed. So far as known, it extends from
San Gregorio, Baja California, to below Syta Margarita
Island along the coast in sandy areas (18%21). It occurs
sparingly on the sandy and silty Magdalena Plains, but is
not abundant enough to be of much importance from the
standpoint of food-supply. Also the slightly acid, red, globu-
lar, spineless fruit of Myrtillocactus cochal (Orcutt) Britt.
& Rose, found in Baja California, as far north as the

vicinity of San Vicente, and called cochal by the Indians, was’

eaten. The fruit is still greatly prized, and it is said that the
flesh of the small (two to three cm. in diameter) fruit, which
tastes like that of a stfawberry, remains cool even on hot
days. The natives prefer to pick it early in the morning,
however. The ste were used for fuel (87:911; 19711,
178). Shreve (82:263) found this desert species ranging on
the peninsula north to the central part of the transition be-
tween desert and chaparral and extending north of Ensenada
in close proximity to the ocean. Another plant utilized to
some extent was Wilcozia striata (T. S. Brandeg.) Britt. &
Rose, found in Baja California and Sonora, where it was
known to the Indians as pitahayita, sacamatraca, and jarra-
matraca. The insipid fruit was little used but the vine-like
plant was valued medicinally. A cloth saturated with juice of
the crushed roots was applied to the chest to relieve inflam-
mation of the lungs (87:903; 18:19). In this same connec-
tion a night-blooming Cereus, reina de noche or huevo de
venado (Peniocereus Greggii [Engelm.] Britt. & Rose),
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was sometimes utilized (45:158; 75:553; 31:220). This
plant, which reaches a height of one and one-half meters, is
never very common and is distributed in western Texas,
southern New Mexico, and Arizona to Sonora, Chihuahua,
and Zacatecas (19411, 112-13). Hrdli¢ka, in 1908, recorded
that the San Carlos Apache,of Arizona, ate the fruit as well
as the flowers (51:257),“and Castetter and Underhill (21:
16) observed that the shoots were, to some extent, eaten as
greens by the Papago, who also chewed the large root for
thirst, or sometimes baked the root whole in ashes, then
peeled and ate it (21:18) S/'/l‘hese Indians mixed the ground ’
pod with deer grease to make a salve for sores (21:65)."
Lumbholtz (56:1, 4-5) found the natives of northern Sonora
using the very large fleshy root of this plant as soap.
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