during the lunar night the thermal
wave can penetrate about 1 m. One
would therefore expect that rocks 1 m
or larger in size would be effectively
clamped after several days to the tem-
perature of the subsurface of the moon.
This temperature is believed to be
about 220°K, which is close to our
observed color temperatures of 200°
to 230°K. The decrease of 5 with in-
creasing cooling time may arise be-
cause the smaller rocks cool first.

D. A. ALLEN
The Observatories, Cambridge
University, Cambridge, England

E. P. NEY

School of Physics and Astronomy,
University of Minnesota,
Minneapolis 55455
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Olmec Cave Paintings: Discovery from Guerrero, Mexico

Abstract. A cave in Guerrero, Mexico, investigated in 1968, contained previ-
ously unreported Olmec paintings. These paintings, some of the oldest known in
Mesoamerica, are stylistically similar to Olmec art from the site of LaVenta, on
Mexico’s Gulf Coast, but contain several important glyphic motifs never previ-
ously known to have existed at this time level. The iconography of the paintings
confirms several important hypotheses concerning basic concepts of Olmec reli-
gion; the cave itself was probably a shrine to water and fertility. Several pre-
Hispanic textile fragments found in the cave are probably from a later culture

period.

A series of paintings in Juxtlahuaca
cave, Guerrero, Mexico (Fig. 1), re-
investigated in 1966, were identified as
belonging to the art style of the Olmec
culture (/), Mesoamerica’s first civili-
zation and first great art style. These
sophisticated paintings, acclaimed as the
“oldest paintings of the New World,”
are located on walls deep within the
cave and include representations of
several human figures, a jaguar, and a
serpent. Until the discovery of the
Juxtlahuaca paintings, Olmec art was
known in primarily three forms: (i)
large monumental stelae and colossal
stone heads, (ii) small portable carv-
ings in jade, jadeite, or serpentine, and
(iii) in various ceramic forms.

Today, archeological pieces in the
Olmec style are known from widely
dispersed areas of Mexico, Guatemala,
and even Central America, and the
identification of the Juxtlahuaca paint-
ings as Olmec has opened an entirely
new facet in the study of Olmec cul-
ture. The actual heartland of this cul-
ture seems to be Mexico’s Gulf Coast,
in particular the states of Veracruz and
Tabasco. Recent archeological work at
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two major Olmec sites in this region,
San Lorenzo and La Venta (Fig. 1),
has yielded a new series of radiocarbon
dates which places the Olmec culture
between 1200 and 600 B.C. (2, 3),
earlier than ever suspected (4). With
the exception of the site of Chalcat-
zingo (Fig. 1) (5) in Mexico’s central
highlands and a newly discovered stelae
near Arcelia, Guerrero, monumental
Olmec stone carvings are restricted to
the Gulf Coast sites. Olmec sites in the
central highlands also appear to lack
the ceremonial architecture of Gulf
Coast sites, but have yielded a greater
abundance of smaller archeological ob-
jects such as ceramics and jade carvings
6, 7).

In November 1968, as a continua-
tion of my studies of Olmec culture, a
cave near Chilapa, Guerrero, was in-
vestigated (8); it contained a number
of wall paintings of various types, most
of which are unquestionably Olmec.
The area in which the cave is located
is only about 20 miles (12.5 km) north
of Juxtlahuaca cave; because the in-
digenous villages of this area still re-
tain the Nahuatl language, the cave is

known locally as Oxtotitlan (Fig. 1).
The cave sits high on a hillside, over-
looking the valley of the Rio Atentli.
Unlike Juxtlahauca cave, the Oxtotitlan
paintings occur in the mouth of the
cave, in two large grottoes which open
widely onto a broad cliff face. The
largest of the paintings occurs on the
cliff face in front of the grottoes. Where-
as one of these is faded and virtually in-
distinguishable, the second is well pre-
served. This painting (Fig. 2) occurs
high on the cliff, above the mouth of
the south grotto (9); it represents a
human figure seated upon a large
jaguar-monster head. The figure wears
an owl headdress mask, a feathered
cloak, a jade pectoral, jade ornaments
on his arms, legs, and feet, and a
fringed skirt. The jaguar-monster head
is reminiscent of the large stone jaguar-
monster altars found at Olmec sites on
the Gulf Coast. These stone altars are
usually carved with a deep niche at
their base which represents the jaguar-
monster’s mouth and iconographically
probably also a cave. The jaguar-mon-
ster mouth-cave association has been
noted at Chalcatzingo (5, relief ix,
pp. 489-90) in connection with actual
caves; and it is interesting, therefore,
to note that the Oxtotitlan painting of
the jaguar monster occurs above the
mouth of the south grotto, which sug-
gests a similar association. The main
colors of this painting are red, ocher,
and blue and it is approximately 5 by
7 feet (1.5 by 2.1 m) in size.

Within the north grotto of Oxtotitlan
are a series of Olmec paintings executed
primarily in black. Among these paint-
ings are several profile faces with the
baby-face mouth, a characteristic of
Olmec art. Associated with one of these
faces is a glyphic motif common in
later Mesoamerican art, the speech
scroll; it antedates any other examples
by nearly 1000 years, and is the only
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example known in Olmec art. Two
other paintings depict reptilian creatures
quite similar to the cipactli which was
common in later religious iconography,

but various attributes of these paintings

suggest that they may represent very
early examples of the feathered serpent,
a highly important religious concept to
later Mesoamerican cultures. One of
these reptilian creatures, depicted by
the head only, is associated with a
motif of three circles which may rep-
resent a number glyph. The entire con-
text of this small painting could pos-
sibly be the earliest known date glyph
in Mesoamerica.

Although several other paintings oc-
cur, including a number of still uniden-
tified motifs, probably the most im-

portant of the north grotto paintings

is a. representation of a human figure
standing beside a snarling jaguar (Fig.
3). The human is painted nearly entire-
ly in black, with only his simple head-
dress, face, and pubic area in white.
The jaguar, with its front legs resting
upon an obscure motif, is in a semi-
standing position. Because the jaguar
is indistinct and portions of the painted
rock are missing, the illustration shown
was reconstructed from the original
painting. Traces of red paint occur in
the mouth area of the jaguar. The jag-
uar’s lower jaw appears disproportion-
ately large, but this can perhaps be
attributed to missing portions of the
-painted rock in this area.

Scenes representing humans in asso-
ciation with jaguars are rare in Olmec
art. Two such depictions occur at Gulf
Coast sites, and they suggest an impor-
tant and interesting relation between
the jaguar and human figures. Monu-
ment 1 at Rio Chiquito and monument
3 at Potrero Nuevo (10), while both
badly defaced, appear to represent
women participating in sexual inter-
course with jaguars. As Stirling noted
(11), this may relate to the mythical

origins of the human figures with jaguar

characteristics, so prevalent in Olmec
art. The Oxtotitlan painting of the jag-
uar and human confirms that this must

have been a basic and important Olmec-

religious concept, for the painting ap-
pears to depict a double sexual connec-
tion. The tail of the jaguar passes up
to the pubic area of the standing hu-
man, while what is apparently the phal-
lus of the human passes toward the
rear of the jaguar. Unfortunately, por-
tions of this area are difficult to discern
and may have once been intentionally
defaced.
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Fig. 2. Séated human figure on a jaguar-
monster head.

A completely different type of paint-
ing occurs in the south grotto. These
paintings, in red, are generally unso-
phisticated, usually only simple geo-
metric and linear designs. They appear
to be typical of the usual petroglyphic
art found throughout the Americas.
However, a few of the designs are more
elaborate, and one, a simple Tlaloc
(rain god) face, more highly evolved
than any known in Olmec art, suggests
that the south grotto paintings may be
from a later culture period. Other traits
among the various designs, however,
indicate that even these more unsophis-
ticated red paintings may be Olmec.

During the investigations in the cave,
small collections of surface potsherds
were made, but few were found within
the cave or on the hillside outside.
However, three ancient textile frag-

ments, apparently pre-Hispanic, were

INCHES

Fig. 3. Olmec human figure and jaguar.
The shaded and dashed areas indicate
obscure portions of the painting. Dotted
areas indicate missing portions of the
painting.

discovered. They had apparently been
cast aside by local treasure hunters.
All three of these textiles are probably
post-Classic {(about A.D. 900 to 1500)
in age (12).

The iconography of the Olmec paint-
ings at Oxtotitlan appears to be primar-
ily related to water, rain, and fertility.
The grottoes of the cave occasionally

"contain shallow lagoons of water dur-

ing the rainy season, and these occa-
sionally overflow into the fields below.
Therefore, Oxtotitlan probably held
the position of a sacred place, a shrine
to water, rain, and fertility. The icono-
graphic relation between caves, rain,
and fertility is clearly indicated in an

. Olmec bas-relief at Chalcatzingo (35,

relief I, pp. 486-7), and in post-Classic
central Mexican religion. The complete
connotations of all the paintings, in-
cluding that of the jaguar and human,
are beyond the scope of this report (13).

Although some scholars have re-
garded the presence of Olmec artifacts
in Guerrero as a possible indication of
early Olmec origins in this region (14),
the new data from Gulf Coast sites and
the central highlands suggest otherwise.
The Olmec art at Oxtotitlan is well de-
veloped and sophisticated, and not an
incipient style; its closest similarities are
to Olmec art from La Venta and not
the somewhat earlier style of San Lo-
renzo. Based on the revised dates for
La Venta (3), the Oxtotitlan Olmec
paintings date possibly about 800 to
700 B.C.

The spread of the Olmec from their
lowland Gulf Coast heartland into
Mexico’s central highland area and the
Pacific slopes of Guerrero can best be
attributed at the moment to their quest
for natural resources unavailable in the
tropical environment of Tabasco and
Veracruz. The patterning of Olmec
sites in the central highlands suggests
that they are located along trade routes
between the sources of the exploited
materials (usually stone) and the Gulf
Coast, Guerrero with its complex ig-
neous and metamorphic geology was
probably the major Olmec source of -
jade, jadeite, and serpentine (15). Ox-
totitlan and the neighboring site of
Juxtlahuaca lie almost directly south
of the Cuautla-Amecuzac river, which
may have been a major Olmec trade
route into Guerrero; Oxtotitlan and
Juxtlahuaca fit the trade-route site-
patterning hypothesis well. The fact
that Olmec cave shrines, such as Ox-
totitlan and Juxtlahuaca, were estab-
lished outside of the Olmec heartland
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indicates the strong' emphasis on re-
ligion in Olmec culture, and the dura-
bility of Olmec trade relations with
other areas (16).
: Davib C. GROVE
Department of Anthropology,
State University of New York,
Binghamton 13901
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Pheromone-Induced Changes in the Acidophil
Concentration of Mouse Pituitary Glands

Abstract. Pituitaries of female mice in anestrus resulting from colony housing
were characterized by a 58.0-percent acidophil content. Subsequent exposure to
restrained male mice for one and two nights failed to evoke significant acidophilic
degranulation and resulted in pituitary acidophil values of 57.4 and 55.1 percent
respectively. Exposure to released males on the third night produced marked
acidophilic degranulation resulting in a significant decline in pituitary acidophils
to 38.0 percent. These findings support the view that female pheromone sup-
presses and male pheromone favors the secretion of follicle-stimulating hormone
and indicate that luteotrophic hormone is secreted at its assigned time in the
sequence of cycli¢ ovarian events initiated by the secretion of follicle-stimulating

hormone.

The term pheromone, originally pro-
posed to describe chemical substances
used for animal communication (7),
has come to connote substances which
are passed to the exterior by an animal
to be received by and to evoke one
or more specific responses in others
of the same species (2).

Pheromones produce marked effects
on the mouse estrous cycle. One phero-
mone, secreted by grouped females,
results in pseudopregnancy when female
mice are housed in groups of four (3).
This effect is intensified and produces
overt anestrus when groups of 30 fe-
males are housed together (4). Another
pheromone, secreted by male mice, re-
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leases nonpregnant females from cyclic
inhibition and stimulates the attainment
of estrus. In addition, it blocks implan-
tation in recently bred female mice and
again stimulates the attainment of
estrus (5). Pairing of previously iso-
lated nonbred females with males re-
sults in a peak incidence of mating
on the third night thereafter with maxi-
mum mating occurring with females
previously housed in groups (6, 7).
Physical contact between the sexes is
not a requirement for this male-induced
estrus since confinement of the male
in a wire basket in the presence of fe-
males continues to evoke a maximum in-
cidence of estrus on the third night (6).

The female pheromone may act to
block the secretion of follicle-stimu-
lating hormone (FSH), whereas the
male pheromone acts to stimulate such
secretion (8). Blockage of implanta-
tion, however, has been attributed to
failure of luteotrophic hormone (LTH)
secretion (9), and pregnancy has been
maintained by injections of luteotrophin
(prolactin) on the first, second or third

“day after mating (/0). It has been

suggested that a reciprocal relation may
exist between the secretion of FSH and
LTH (11, 12) and that stimulation of
gonadotrophin secretion may in itself
inhibit release of LTH (11, 13).
Numerous studies have indicated that
hormone elaboration by the pituitary
gland may vary quantitatively with
numerical changes in the concentra-
tion of specific pituitary cell types in

" response to physiological or pathologi-

cal stimuli. The concept of FSH-LTH
reciprocity, if true, would call for
marked changes in the secretion of
luteotrophin in response to male and
female pheromones. We studied these
changes by comparing the concentra-
tion of pituitary acidophils in grouped
female mice with that in females ex-
posed to restrained male mice for the
first and second nights and to released
males on the third night after remov-
al from colony housing.

Randomly bred Swiss mice approxi-
mately 10 weeks of age were housed
in the central animal facility (24°C
and 55 percent relative humidity). They
were given free access to food and
water and kept on 12-hour nonreversed
periods of alternating light and dark.

Females were housed in colony cages
in groups of 25 for 10 days. At that
time, ten were selected at random, and
their pituitaries were collected. The
remaining females were then distribut-
ed in groups of three to cages contain-
ing one male restrained in a wire
basket. After the first night, one female
was removed from each cage, and her
pituitary gland was collected. Pitui-
taries were collected from a second
female in each cage after the second
night’s residence. The wire basket was
then removed, and males were released
to the females on the third night. These
females were examined the following
day for copulation plugs, and their
pituitary glands were removed.

Mice were routinely killed between
12 noon and 1 p.m. Pituitaries were
removed immediately, - fixed in Helly’s
solution for 90 minutes, embedded in
Paraplast, cut into 3-u sections, and
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