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FIG. 2. Detail of the same scoria pebble, showing 
natural groove. 

process described above, pointing to the grooves deline- 
ating the head and arms as hominid modifications. How- 
ever, in light of the geological evidence for the creation 
of various grooves during scoria production, it should be 
seriously considered that the grooves distinguishing the 
head and arms are the result of natural processes as well. 

The provenance of the object and the other artifacts 
excavated at Berekhat Ram is described by Goren-Inbar 
(i986) as under, among, and on top of basalt and scoria 
gravels and pebbles, and therefore (contra Schepartz 
I993: II7) it is not the only piece of scoria found at the 
site. No other scoria objects were examined, however, 
to confirm that the grooves found on the figurine were 
human modifications. Without an examination of the 
grooves found on the unworked scoria, Goren-Inbar's 
differentiation between worked and unworked seems to 
be based solely upon natural form. 

Other natural phenomena have fooled archaeologists 
into producing complicated explanations. For example, 
the suggestion of the cave bear cult was based upon the 
discovery of cave bear skulls in Drachenloch Cave 
(Chase i987). Further examination of other caves and 
study of the natural behavioral pattems of modem bears 
indicated that the cave bear skulls were in fact natural 
cave accumulations, not evidence of prehistoric ritual 
(Jequier I975). As in the case of the cave bear cult, fur- 
ther analysis in the context of naturally occurring pro- 
cesses leads to reevaluation of initial interpretations of 
the scoria pebble. When one considers that the figurine 
was excavated from a scoria bed, that there is a tendency 
for lapilli to form a skin with natural grooves, and that 
lapilli can take strange natural forms, it is not only con- 
ceivable but probable that the figurine is entirely of geo- 
logic origin. Microscopic examination of the grooves, 
particularly those that delineate the head and arms, 
compared with grooves on unworked pieces of scoria 
excavated from the bed would demonstrate whether 

there had been hominid modification of the scoria peb- 
ble in question. Until such a comparison is made, the 
symbolic nature of the scoria pebble from Berekhat Ram 
should not be cited as indisputable evidence either for or 
against the existence of symbolic art prior to the Upper 
Paleolithic. 
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Having conducted archaeological excavations at the 
early Nasca site of Cahuachi in 1952-53, Strong (I957: 
table i, fig. 3) concluded that the site was composed 
of temples, cemeteries, and house mounds. Subsequent 
scholars stressed the apparent presence of house struc- 
tures (for discussion, see Silverman i988a:422), and this 
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FIG. I. The Nazca Valley, showing the archaeological 
sites of Cahuachi (i) and Pacheco (2). 

and its size led to an interpretation of the site as an 
urban center (see, e.g., Rowe i963:Ii-i2; Lanning 
i967:Ii6-iI7; Lumbreras I974:I23-24). This interpre- 
tation remained dominant in Peruvian archaeology until 
very recently. 

The I98os constituted a new era in the archaeological 
investigation of the Nasca2 culture (circa IOO B.C.-A.D. 
550), which until then had been understood almost ex- 
clusively from the study of polychrome Nasca pottery. 
Little was known about Nasca society, and therefore 
new archaeological studies were needed. Archaeological 
excavations were carried out at various Nasca sites and 
in particular at Cahuachi. In the early I98os Silverman 
carried out archaeological excavations in unit i6 of Ca- 
huachi, and shortly thereafter G. Orefici conducted in- 
tensive and extensive archaeological excavations in sev- 
eral areas of this site, most of them in unit io, located 
east of what Strong identified as burial area 2 (I957:fig. 
4). This new archaeological research was oriented in 

general terms toward clarifying the character of the site 
and of Nasca society (see Silverman i988a:409). Because 
Cahuachi is completely different from any other Nasca 
site, the possibility was considered that it was built for 
purposes other than habitation. 

Cahuachi is unique in the south coastal region. It lies 
in the lower portion of the Nazca Valley (fig. i) and was 
initially occupied during the late Paracas phase (Strong 
I957:I3-I4). During the Nasca i phase it continued as 
a small farming village of little significance in the con- 
text of Nasca society. However, during the Nasca 2 
phase it experienced radical change, becoming a ceremo- 
nial center with probably only local (Nazca Valley) im- 
pact. During the Nasca 3 phase Cahuachi was apparently 
the main ceremonial center not only of the Nazca Valley 
but also of the whole south coastal region (Silverman 
I986:400; i987:7). As is apparent from the abundance 
of Nasca pottery belonging to this phase, this was the 
period when most of the building construction at this 
site was undertaken. The site was abandoned at the end 
of Nasca 3 or the beginning of the following phase (Men- 
zel I97I:64; Silverman i988a:440). Given these new 
data, it is arguable that by the close of Nasca 3 the num- 
ber of ceremonial activities carried out at Cahuachi had 
declined drastically. 

One of the first to argue against the urban-center in- 
terpretation of Cahuachi was Silverman (I986, i988a). 
During her excavations at Cahuachi, she found no evi- 
dence of a large population or remains of domestic and 
residential structures suggesting that it was an urban 
settlement. Thus, she argued that it was an empty cere- 
monial center to which people went periodically for reli- 
gious activities (Silverman I986, I988a, i990). For in- 
stance, she noted an "enormous amount of decorated 
pottery at Cahuachi" (I 986:228) and speculated that this 
was probably because "fancy pottery [was] brought to 
the site and used there (and in the course of such use 
broken accidentally and deliberately) and possibly ... 
redistributed" (P. 389). In fact, about 70% of the pottery 
pieces found at Cahuachi are polychrome (Silverman 
i988a:421). In addition, Silverman (i986:4I9-20) sug- 
gested that "pottery was made especially to be taken to 
the ceremonial center; it was used there and some bro- 
ken, some also deliberately broken as part of the activi- 
ties occurring at this site." Finally, Silverman indicated 
that "the vegetal and faunal remains suggest that food 
[was] brought to the site to be immediately consumed 
there" (P. 390). 

Most of this, however, was speculation (see Silverman 
i988a:425). Until recently the only facts were the abun- 
dance of fancy pottery and the absence of domestic fea- 
tures; there was no evidence of pottery's being broken 
during ceremonial activities or of the consumption of 
food. 

NEW DATA 

In I986 archaeological excavations were carried out near 
Strong's cut 9 (I957: fig. 4). Designated experiment 8, 

2. "Nasca" refers to the ancient Andean culture; "Nazca" is the 
spelling used for the river, the valley, the contemporary city, and 
the geographical region of the Peruvian south coast. 
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FIG. 2. Feature of experiment 8: association of oven 
with vessel. 

these excavations were composed of two 5 x 5-m exca- 
vation units (Qi and Q2) and a third 2 x 2.5--m unit (Q4). 
Between units Qi and Q2 the excavations uncovered an 
adobe wall with a north-south orientation. On the east 
side of the wall (Qi) there was a clean floor and a few 
archaeological remains; on the west side of the wall (Q2) 
were abundant food remains, vegetal and faunal, a large 
concentration of fancy early Nasca pottery, and the re- 
mains of algarrobo (Prosopis chilensis) seeds and San Pe- 
dro cactus (Trichocerius pachanoi). The plant remains 
included some complete plants. 

Unit Q4, however, proved even more significant for 
understanding the nature of this early Nasca site. Exca- 
vations in it uncovered a circular structure built of stone 
and mud and next to it a large vessel (fig. 2). Because 
Cahuachi was built almost entirely of adobes, the circu- 
lar structure is unique. Inside it were found food remains 
including corn (Zea mays), beans (Phaseolus lunatus, P. 
vulgaris, and Canavalia plagiosperma), sweet potatoes 
(Ipomoea batatas), manioc (Manihot esculenta), achira 
(Canna edulis), jicama (Pachyrrhizus tuberosus), chile 
(Capsicum sp.), and Andean camelid bones. In addition, 
there was an obsidian projectile point. Below this level 
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FIG. 3. Vertical sections of experiment 8 feature. 

there was an accumulation of intact achira leaves. Those 
on top showed evidence of food and fat, while those on 
the bottom appeared burned. Finally, below the accumu- 
lation of achira leaves there was a concentration of car- 
bon and some wood remains (fig. 3). The latter were 
recognized as belonging to the huarango tree (Acacia 
macracantha). Around the vessel and the circular struc- 
ture itself there were more food remains and, most inter- 
esting, fragments and whole pieces of painted Nasca pot- 
tery. Taken together, these new data strongly support 
most of Silverman's earlier claims. The feature just de- 
scribed represents an oven built and used to prepare the 
food for ceremonial activities, and the large ceramic ves- 
sel indicates the consumption of chicha (a fermented 
beverage) during the rituals. 

The presence of complete plant remains in association 
with the Q4 feature is critical for a better understanding 
of the nature of Cahuachi as a ceremonial center. Cur- 
rently, in the Nazca Valley there are two agricultural 
seasons, summer (November-March) and winter (June- 
October). If this information can be applied to the past, 
we can argue that the ceremonial activities carried out 
at Cahuachi took place at the end of each agricultural 
season and therefore at least twice a year. At the same 
time, it suggests that the rituals were closely related to 
agricultural fertility, considering that Nasca subsistence 
was mainly based on agriculture (Valdez I988). 

The presence of the bones of Andean camelids in asso- 
ciation with the oven and the vessel suggests that these 
animals were perhaps sacrificed. All anatomical parts 
are represented, indicating that the animals were 
brought alive to Cahuachi and slaughtered there. The 
projectile point, rare in a Nasca site, that was found in- 
side the oven may have been used to sacrifice the cam- 
elids. Most of the bones are those of adults, suggesting 
that these were domestic camelids; with wild species 
the representation of adults and young would be more 
equal. Of all the camelid bones from the other units of 
Cahuachi 3,382 belonged to adults and only 822 to 
young ones (Valdez I988), suggesting that during this 
period there was already control over domestic camelids 
and the preferential sacrifice of adults, leaving the young 
to maintain the herd. 
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The presence of the vessel near the oven suggests that 
the ritual activities that took place included the con- 
sumption of chicha and apparently hallucinogenic bev- 
erages. Excavations in Q2 uncovered remains of algar- 
robo seeds that were probably used in preparing chicha. 
In the same context in all the excavated areas of Cahua- 
chi there are corn remains, and because in the Andes 
corn is frequently used to prepare chicha (see Hastorf 
and Johannessen I993) it is likely that at Cahuachi corn 
was used for this purpose. Likewise, excavations in Q2 
uncovered remains of crushed San Pedro cactus, a hallu- 
cinogenic plant not typical of the Nazca Valley. This 
suggests that San Pedro cactus was brought to Cahuachi 
to be used as hallucinogen during the ceremonial activi- 
ties. The presence of San Pedro cactus in Nasca iconog- 
raphy (P. Carmichael, personal communication, I994) 
indicates that this plant was well known to the Nasca 
people. 

The fragments of fancy Nasca pottery found to the 
west of the oven, most of them belonging to whole pots, 
indicate that polychrome pottery, probably made and 
brought especially for the ritual occasion, was acciden- 
tally and/or deliberately broken near the oven. It is in- 
teresting that most of the pottery found near the oven 
belongs to Nasca 3, although there is also Nasca 2 pot- 
tery and some from Nasca 4. The prominence of Nasca 
3 pottery near the oven, perhaps representing an intensi- 
fication of ceremonial activities at Cahuachi at this 
time, accords with the evidence that the site reached 
the peak of its prestige during this phase (Silverman 
I987:7). The pottery found near the oven also includes 
fragments of panpipes, perhaps indicating that music 
was part of the rituals carried out at this Nasca center 
(see Silverman i988a:425). 

Finally, the oven itself, at a site that had no resident 
population, is evidence for the preparation of ceremonial 
food. A wide variety of plant foods were brought to Ca- 
huachi and then cooked and eaten. Meat from sacrificed 
camelids was probably also consumed. According to Sil- 
verman (i988a:42I), guinea pigs (Cavia porcellus) seem 
to have been sacrificed at the site as well. All these ac- 
tivities probably occurred as part of periodic rituals per- 
formed at the site at the end of each agricultural cycle. 

Summarizing, data from the excavations of experi- 
ment 8 at Cahuachi strongly support the initial claims 
of Silverman (i986). Indeed, there is concrete evidence 
of food and chicha consumption, probably as part of the 
ceremonial activities carried out at the site. Likewise, it 
is likely that polychrome pottery was brought to the 
site for ritual use and breakage. Finally, the ceremonial 
activities apparently also included the consumption of 
hallucinogenic beverages. 

DISCUSSION 

Although the data from Cahuachi are unique in Andean 
archaeology, there is ethnographic and archaeological 
information that closely resembles them. First, the in- 
habitants of Andamarka barrio in Huamanga (Ayacucho) 

carry plant offerings in pilgrimage during the celebration 
of the Holy Cross on May 3, coincidentally the end of 
the main agricultural season in the highland central An- 
des. The plant offerings are placed in a chapel where 
there is a portrait of Jesus Christ on the cross. Second, 
the Front Face Deity of Wari appears in association with 
a variety of plants, most of them from the highlands 
(Lumbreras I980:44). At the Wari site of Pacheco, a few 
kilometers east of Cahuachi in the Nazca Valley, offer- 
ing vessels were found on which the Front Face Deity 
is associated with plants and Andean camelids (Menzel 
i964:26-27). From this observation it seems possible 
that what the inhabitants of Andamarka practice is an 
old Andean tradition and that the presence of the por- 
trait of Jesus Christ and the celebration of the Holy 
Cross are late introductions, probably a product of the 
evangelization of the Andean peoples and the replace- 
ment of the Andean gods (see Millones i992). Wari 
iconography strongly supports this argument. In addi- 
tion, in the Mantaro Valley (Huancayo), also in the cen- 
tral highlands, the inhabitants prepare food (pacha- 
manka [pacha 'earth', manka 'pot']) in ovens like that 
found at Cahuachi. 

Two of the main questions that need to be answered 
here are why Cahuachi was converted into a ceremonial 
center during Nasca 2 and why it became more impor- 
tant during the following phase. If the Nasca 2 sherds 
found next to the oven and the vessel indicate when the 
oven was built, this is perfectly in accordance with the 
evidence that Cahuachi was converted into a ceremonial 
center during this phase. However, the abundance of 
pottery belonging to the following phase clearly shows 
that this was when this Nasca center gained regional 
prestige. It seems to indicate an intensification of cere- 
monial activities at Cahuachi in Nasca 3 times. Assum- 
ing that the rituals carried out at Cahuachi were related 
to fertility and thus to agricultural activities, the inten- 
sification of ceremonial activities may reflect environ- 
mental deterioration. Chronologically, Nasca 3 can be 
placed between A.D. 400 and 500 (see Silverman i988b: 
fig. io), a period for which Thompson et al. (I985; Shi- 
mada et al. I99I) suggest a severe drought in the central 
Andes. Because agricultural activities in the coastal val- 
leys are dependent on the rivers that flow from the high- 
lands, the effects of that drought were probably devasta- 
ting for most coastal populations, including the Nasca. 
Cahuachi was abandoned at the end of Nasca 3, and 
coincidentally several settlements were also unoccupied 
during this time in the adjacent Acari Valley (Rowe 
I963). For the case of the Nazca Valley it is argued that 
just after the abandonment of Cahuachi there was a ma- 
jor concern about water leading to the construction of 
the so-called pukios (Schreiber and Lancho I988, 
Clarkson and Dorn i99i). At the same time, the popula- 
tion was concentrated in certain portions of the valley 
where water was available (see Schreiber I989). If this 
is so, it seems likely that Cahuachi was also abandoned 
because of the drought. 

Cahuachi may have become important during a period 
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of environmental deterioration and then collapsed be- 
cause of that environmental deterioration. The ceremo- 
nial activities carried out at Cahuachi were probably re- 
lated to water, fertility, and agriculture. It is possible 
that during Nasca 3 the drought was severe and therefore 
rituals were intensified at Cahuachi. After its abandon- 
ment, this Nasca center apparently maintained its pres- 
tige, and the late establishment of the Wari site of Pa- 
checo near Cahuachi was probably an effort to capture 
its prestige while replacing it and its Nasca gods with 
Pacheco and the Wari gods. 
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The Origins of Weapon Systems' 
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As Stiner (I993:70) has recently pointed out, "Upper 
Palaeolithic and Late Stone Age assemblages of Eurasia 
and Africa . . . seem to be full of projectile weapons, 
along with shaft straighteners, wrenches, or throwing 
boards." Mousterian weapons included thrusting and 
throwing spears, the bola, throwing clubs, and perhaps 
others, but the Upper Palaeolithic produced the dart 
thrower, using flaked stone and bone points, and eventu- 
ally the bow-arrow complex. In the Mesolithic the bow 
and arrow ultimately dominated in Eurasia and Africa, 
remaining part of a mixed pattern elsewhere. Australia 
was a dart-thrower area, and the weapon may not have 
come into use there until about 5,000 years ago. The 
development of the dart thrower and the bow-arrow 
complex involved more complex mechanical systems 
than earlier weapons (although the bola was twirled 
about the upper body to confer maximum velocity on 
the missile), and parallels in their mechanical principles 
suggest a possible relationship between them. 

Few anthropologists have ventured consideration of 
the origin of the bow-arrow complex, and a comment by 
Birket-Smith (i965:I32) is typical: "The way the bow 
was invented is as puzzling as its age, for it is easy to 
see that furnishing a wooden stick with a cord in order 
to utilize the elasticity of the wood is not at all an obvi- 
ous thing to do." Archaeological evidence is not present 
until after the Magdalenian. In the Mesolithic it is found 
in western Eurasia (Clark I963, Pericot Garcia I942, 
Kehoe I988, Rust I943), northwestern Africa (Clark 
I970, Wendorf I968), and the Middle East (Belfer-Cohen 
I99I). This distribution hints at an early hearth in the 
Mediterranean Basin and diffusion as part of the Meso- 
lithic, ultimately into northeastern Eurasia (Aikens and 
Niguchi I98I:I77) and Southeast Asia. The bow appears 
to have been a late entry into North America, although 
the distribution in South America suggests that an ear- 
lier entry must be considered. The bow-arrow complex 
became dominant in the Neolithic (Rausing I967), and 
in interior Eurasia there was innovation of the self-bow, 
the sinew-backed bow, and later the true composite bow 
(Hamilton I970). A further innovation was the addition 
of the "ears" to the ends of the bow limbs, creating the 
fully recurved composite bow (McEwen, Miller, and 
Bergman I99I). 

The "puzzle" of the origins of the bow remained, and 
no adequate hypothesis was presented in spite of new 
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