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Abstract

A ground-breaking endeavor led by Richard MacNeish between 1966 and 1972
was the “Ayacucho Archaeological-Botanical Project” in south-central Peru.
For more than ten years, we have reviewed the lithics recovered in this field-
work. As part of this research, we carried out detailed reevaluations of the lithic
remains from the lower strata of three caves excavated in this project. Presented
here are the artifacts from the lower levels of Pikimachay, Jaywamachay, and
Puente. Careful laboratory analysis of the artifacts enabled the distinction be-
tween humanly modified and naturally formed items. This process identified
9760 anthropogenic pieces, including bifacial and unifacial points, scrapers,
and cores. Modified faunal bones, used as tools and displaying polishing and
cut marks, were also among the findings. We present an overview of the lithic
analysis performed, as well as a morpho-technological description of the ar-
chaeological remains witnessing the material culture of the hunter-gatherers
living in the Ayacucho basin during the terminal Pleistocene and early Holo-
cene.
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1. Introduction

Peru is situated in the Central Andes region of western South America and has an
extraordinary archaeological record representing a long cultural process of devel-
opment from hunter-gatherers to sedentary societies (Aldenderfer, 1998; Bonavia,
1982, 2007; Bricefo, 2011; Chauchat, 1982; Chauchat & Pelegrin, 1994; Chauchat
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etal., 2004; Dillehay, 2017; Lavallée et al., 1995; Lynch, 1980; MacNeish et al., 1980,
1981, 1983; Malpass, 1983; Rick, 1980; Sandweiss & Rademaker, 2011; Uceda,
1992; Yataco, 2011, 2020; Yataco & Nami, 2016; Yataco et al., 2021). It has been
known for a long time that, throughout the history of human evolution, the Cen-
tral Andean region was one of the global centers of agricultural development and
complex society development (Sauer, 1950). Through many years of research, ar-
chaeological evidence has demonstrated that this process started in several places
(Mann, 2005). It is for this reason that, between 1966 and 1972, an interdiscipli-
nary team of archaeologists led by Richard MacNeish conducted the “Ayacucho
Archaeological-Botanical Project” in highland Peru (MacNeish, 1969, 1971; Mac-
Neish et al., 1970a, 1970b, 1980, 1981, 1983). MacNeish conceived the research in
South America based on his previous work in Tehuacan, Mexico, reaching con-
clusions concerning the origins of agriculture and social complexity in Mesoam-
erica (MacNeish, 1967; MacNeish et al., 1967, 1972). In order to compare these
results, MacNeish searched for a nuclear area that shared similar socio-cultural
and ecological characteristics, with the primary goal of conducting paleo-botani-
cal investigations in order to refine the origin of agriculture in the Andean region
as the second center for the domestication of plants and animals in the Americas.
This project—which became seminal in American archaeological history (Dille-
hay, 1985)—allowed the excavation of many sites. They revealed a remarkable ar-
chaeological record spanning the Late Pleistocene to historical times.

MacNeish’s research significantly transformed New World archaeology through
innovative fieldwork, emphasizing interdisciplinary collaboration. His lasting
contributions to field archaeology included goal-oriented, large-scale projects,
meticulous excavation and recording, and the integration of specialists from di-
verse scientific fields. The extensive collections from his integrative research are a
significant legacy (King & Samford, 2019; St. Amand et al., 2020). After nearly
four decades of limited attention, for the past fifteen years an inventory, rear-
rangement, and research effort has been underway on the MacNeish collections,
primarily housed at the Archaeology and Anthropology Museum of San Marcos
National University in Lima, Peru, with some finds at the Peabody Museum in
Andover, Massachusetts. Extensive research on preserved field notebooks has fa-
cilitated the relocation of individual finds.

Despite the seminal importance of MacNeish’s project, it is crucial to recognize
that the primary goal was to find paleobotanical evidence, and as a result, the anal-
ysis of the lithic and bone tool collections received limited attention at the time.
The reassessment of these collections is therefore of great importance for the ar-
chaeology of the Central Andes, as they offer critical information on the earliest
hunter-gatherer occupations. Through these reanalysis efforts, we re-evaluate the
vestiges from various caves in the Ayacucho Basin. This paper presents an initial
reappraisal of the MacNeish legacy collections, highlighting results and updated
perspectives on materials attributed to the earliest occupations in the region
(Yataco, 2011, 2020; Yataco & Nami, 2016, 2022, 2023; Yataco et al., 2021; Nami
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Ayacucho basin 1

et al., 2023), as well as new materials from the lower levels of the Puente, Jay-

wamachay, and Pikimachay sites (Figure 1).

G b A
Ayacucho city [T} Archaeological sites

Figure 1. Location of Pikimachay, Jaywamachay, and Puente archaeological sites, Ayacucho basin, Pert (http://www.google.com/earth/).

2. General Background

As part of our efforts to re-evaluate and build on previous investigations, we care-
fully analyzed the remains collected by MacNeish and his team. In the Central
Andes, these sites are in the inter-Andean basin of Ayacucho, flanked by the Mar-
cahuillca Cordillera, which constitutes part of the Eastern Cordillera. The drain-
age is primarily comprised of the Cachi River, whose route is preferentially north-
ward. The temperature ranges between 13°C to 15°C, and the height of the moun-
tains ranges from 2500 to 4500 masl. In this region, the terrain is rugged, and the
geomorphology is the result of successive volcanic events that were then subjected
to fluvial erosion processes (Morche et al., 1995: pp. 7-8, 15-19). The landscape
modeled by glacial action shows moraine, erosive features, and glacio-fluvial de-
posits. It also presents several geotectonic and geodynamic processes (Figures
2(A)-(F)).

During the surveys, MacNeish and his team recorded open-air and cave sites.
Several caves showed sedimentary fills with interesting potential for archaeologi-
cal digs. The excavations were planned using one-square-meter grids and were
sensitively carried out mostly with trowels and brushes, leaving the materials in

the place of discovery, documenting the items by a variety of methods, and care-
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fully mapping and recording from datum (MacNeish, 1969; MacNeish et al.,
1970b; MacNeish et al., 1980, 1981, 1983). Finally, the sediments were carefully
screened. The excavators designated the stratigraphic layers as “zones” (MacNeish

et al., 1981: pp. 88-89). The locations, stratigraphy, and chronology of the study

sites are described below.

Figure 2. Geology and geomorphology of the Ayacucho basin. (A) Plateau with geomor-
phological features of ravines and canyons, products of glacial erosion. (B) Detail of glacial
striations. (C) Tectonic fault zones indicating rock displacement. (D) Vinchos River. (E)
Sediment layers modified by glacial action. (F) Presence of eroded volcanic cones.
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3. Chronological Remarks

The radiocarbon assays obtained during the course of the project were processed
with the standard methods used during the 1970s. They were never published in
detail; and, lacking calibration curves at the time, they were reported as calendar
years BC (MacNeish et al., 1981: pp. 51-54, 74-75, 104-106, 227). However, the
original dates have been published in the Andean Radiocarbon database available
on the Web by Zidlkowski and colleagues (1994). Table 1 depicts salient un-
published data regarding the samples and dates obtained at the three sites under
consideration. The radiocarbon results obtained from the sites described here
were then calibrated using the OxCal v4.4 program and the SHCal20 southern
hemisphere calibration curve (Hogg et al., 2020). Table 1 depicts the results of
eight radiocarbon assays on the processed samples. Since the + sigma of the sam-
ple came from layer 4 from Pikimachay, we rejected it for this study. The majority
of the dates (n = 7) span the ~8.9 - 10.3 kya period, and they agree with their
stratigraphic provenance. The sample I-5057 from Puente and the sample I-5277
from Jaywamachay clearly overlap (Figure 3). The early Holocene is represented
by one date from the Puente site and four from Jaywamachay; two from that site
belong to the Pleistocene-Holocene transition/initial Holocene, and the date from
the Pikimachay cave to the terminal Pleistocene (Yataco & Nami, 2016, 2022;
Yataco et al., 2021; Nami et al., 2023). The radiocarbon assays revealed that the
earliest hunter-gatherers lived in Ayacucho during the Late Pleistocene and early
Holocene.

Uncertainty remains regarding the human origin of material layer A4 from
Pikimachay. Debates, previously addressed, mainly revolve around the chronol-
ogy and nature of remains from Pikimachay’s oldest strata. Lynch (1974, 1983,
1990a, 1990b, 1992) and MacNeish (1979, 1992a, 1992b) engaged in fervent dis-
cussions on this topic. Rick (1987, 1988) provided a brief overview of lithic mate-
rials but did not delve into detail. Until new data emerge, a review and calibration
of MacNeish’s existing radiocarbon dates are necessary to establish a provisional
reference point for the stratum’s age. The estimated age range for Pikimachay’s
layer h (~9.0/10.0 to 14.0 kya) is a preliminary hypothesis derived from two lines
of evidence: the earlier boundary is set by the 14 kya radiocarbon dates previously
published by MacNeish et al. (1970a, 1970b)* for layer h. The more recent bound-
ary is based on stratigraphic superposition, as the overlying layer g contains diag-
nostic stone tools dated to approximately 9.0/10.0 kya, a range also suggested by
an obsidian end-scraper and side-scraper found in layer h itself (see below). While

MacNeish’s early dates have historically anchored the discussion, these recent ar-

'We note the historical context of the Science report (MacNeish et al. 1970a), specifically that R.
Protsch was a co-author. Subsequent academic reviews have raised concerns regarding the reliability
of certain C14 dates published by this co-author, who was later implicated in the systematic falsifica-
tion of radiocarbon dates in his research (Archaeology News, 2005: p. 15; Harding, 2005,

https://www.theguardian.com/science/2005/feb/19/science.sciencenews). This historical fact is neces-

sary to consider when assessing the dating of early assemblages presented in the 1970 report.
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tifactual observations hypothetically suggest the possibility of a more recent max-

imum age for the layer h occupation than previously assumed. Given the Byzan-

tine discussion surrounding the existing C14 dates—which were conducted using

older methods—it is crucial to secure new, reliable data. We have attempted to

date bone samples from layer h twice using modern methods but were unsuccess-

ful due to insufficient collagen. Consequently, continued efforts to obtain new,

high-quality C14 dates remain a critical priority for confirming the true antiquity

of the assemblage. Therefore, the current chronology should be treated as provi-

sional until new radiocarbon data are available (Yataco & Nami, 2022: p. 319).

Table 1. Radiocarbon dates obtained at the lower levels of Pikimachay, Jaywamachay and Puente sites. *Identification by R. Hoff-
stetter, **This date was processed at the UCLA facilities (Ziolkowski et al., 1994: p. 323), but mistakenly reported as I-1464 (Mac-

Neish, 1969: p. 23).

Calibrated
. . . Depth Date
Site Material Dated  Grid Layer Lab. Id. range (yr BP) Comments
(m) (yr BP)
(95.4%)
Sample take from a
Puente Charcoal S7 XITA - 1-5057 8860 + 125 10,190 -9553
hearth
Sample dug out of
the wall of square
Charcoal and ash  S5E6 H 5,6 1-5277 8980 + 140 10,377 - 9556 S5E6 above the
specimen from
zone |
Charcoal and ash ~ S3E3 I 56 1-5695 9560 + 170 11,240 - 10,305 -
Date not consistent
with the stratigraphy,
Charcoal and ash ~ S5E6 ] 5,6 1-5276 8645 +140 10,154 - 9306 sample probably
Jaywamachay contaminated?
(cf MacNeish, 1981).
Charcoal S6E7 J1 5;6 1-5275 9460 + 145 11,150 - 10,291 -
Charcoal S5E6 ]2 5;6 1-5683 9890 + 310 12,480 - 10,499 -
This is the earliest
date from this
Charcoal and ash  S5E6 ]3 5;6 1-5699 10280 £170 12,603 - 11,320 . .
site (cf MacNeish,
1981).
Bone Fragment
o of humerus of
Pikimachay . S19.1E3 h 2.67 I-1464** 14,150 + 180 17,781 - 16,633 -
Megatheridae or
Scelidotherium*
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OxCal vd 4.4 Brook Ramsey (2021); r:5 Atmospheric data from Hogg at al (2020)
R-Date I-5057 Puente
R-Date 1-5277 R
R-Date 1-5695
R-Date 1-5276

Jaywamachay
R-Date I-5275
R-Date 1-5683
R-Date 1-5699 - ]
R-Date I-1464 — |~ | | Pikimachay
2000018000160001400012000100008000

Calibrated date (calBP)

Figure 3. Plots of radiocarbon data calibrated by the OxCal v.4.4 program with the SHCal20 Southern Hemisphere calibration curve.

4. Analysis and Observations

Our research primarily focused on the analysis of lithic artifacts; however, we also
observed and documented osseous modified objects and bone remains as part of
our investigation. In this section, we present an overview of the surviving material
culture of the early hunter-gatherers inhabiting Ayacucho during the period un-
der consideration, including general information about newly documented pieces
not previously published. A comprehensive analysis of these new findings will be
provided in future publications.

The analyzed artifacts are curated in the Museum of Archeology of San Marcos
University (Lima, Peru). Also, there are a few objects in the Environmental Archae-
ology Program of the Florida Museum of Natural History (FLMNH), Gainesville,
Florida, USA. The study of field notes and some collections taken by MacNeish
and his team at the Robert S. Peabody Institute of Archaeology (formerly the Rob-
ert S. Peabody Foundation for Archaeology in Andover, Massachusetts, USA)
complemented this research. A total of 9,760 human-made artifacts were studied
and recorded, whose distribution by strata is described in previous literature; also,
detailed analyses, methods, documentation, and recent fieldwork in the area have
supplemented the legacy collection from the aforementioned project (Giesso et
al., 2020; Ledén & Yataco, 2008; Yataco, 2011, 2020; Yataco & Nami, 2016, 2022,
2023; Yataco et al., 2021; Nami et al., 2023). We based our study on the updated
approaches to lithic analysis now developed (e.g., Andrefsky, 2005; Odell, 2003).
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The lithic remains from three sites underwent detailed macro- and, when pos-
sible, microscopic morpho-technological analysis, guided by general (Andrefsky,
2005; Bordes, 1981; de Sonneville-Bordes & Perrot, 1956; Inizan et al., 1995; Me-
rino, 1994) and specific literature on prehistoric lithic technologies (Callahan,
1979; Nami, 1986). Special attention was paid to differentiating human-made ar-
tifacts from natural objects in Pikimachay cave (Ellen, 2011; Grayson, 1986; Pat-
terson, 1983; Peacock, 1991; Raynal et al., 1995). Materials were documented with
photographs and technical drawings (Yataco & Nami, 2022; Yataco et al., 2021).
Lithic categories and variables were previously described (Yataco & Nami, 2016,
2022; Yataco et al., 2021; Nami et al., 2023). Raw materials were macroscopically
examined (10 - 35 X magnification) and sometimes microscopically (up to 250x)
(Yataco, 2020; Yataco et al., 2021). Geologist C. Toledo provided a petrological
analysis of a Pikimachay sample (Ortiz & Toledo, 2022). A site-specific summary

of our study follows.

4.1. Puente Rockshelter

Particularly at Puente (Figure 4(A), Figure 4(B)), the deposit’s depth varied ac-
cording to its location in the site, and each stratum is labeled with Roman numer-
als I to XIV (Figure 4(C)). The analyzed material comes from strata XIIA to XIV,
located in the front part of the rock shelter talus and indicated with colors in Fig-
ure 4(C). XIIA is ~8 cm thick and formed of yellowish-brown sediment. Covering
a surface of ~87 square meters, layer XIII is light brown sediment with yellowish
spots ~15 cm thick. Finally, XIV is the deepest stratum, deposited over the bed-
rock. It is composed of light-yellow sediments mixed with volcanic ash. Archaeo-

logical finds primarily come from layers XIIA-XIII, while XIV yields the smallest
numbers from grids S4, S5, S4E1, S6E1, and S7E1.
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contour interval: . 5 meter

EAST - WEST PROFILES
~ C N zone matrix description
e [J1A  alloviam and humus IV gayash
B darkbrown soil VA dark sand
IC  graybrownsoil
D light brown soil

Y [E  brown charcoa-illed sol.
IE  rock-fled darkbrown sol

N1 [ Il guayssh
w3 16 darkbrown reddish refuse [ Vi dark gray ash
E=1IH light reddish brown dirt IX  lightgrayash
[ 151 paleyelowish il IXA. light brown sand
L [d 1H2 reddish-brown soil X darkgraysoll
w2 N yellowish root debris EE] X1 brownsoil
dark brown earth 1A light gray ash

B X1 brown to gray soil

1o charcoal-flled sand
B XUA yellow brown soil

Land Slide 1A dark brown soil
AL darkbrown o yellowsoil XII light brown ol
N B darkbrown soil [ X1V yellowish colluvium
? C charcoal-filled sand SCHlC — et

= 10 light brown soil

8860+125 “C yr BP

Figure 4. (A) General view of Puente site from the Wichqana creek. (B) Puente site floor
plan of excavations. (C) Detailed stratigraphic sequence recorded in the east-west section
of the Puente rock shelter (Figure 3(B), Figure 3(C), Redrawn from Garcia Cook and Mac-
Neish, 1981: p. 81, fig. 4-1, 4-10, 88-89).

Analysis

The analyzed sample (n = 4052) from El Puente, spanning levels XIIA to XIV
(XIV: n = 38, XIII: n = 1810, XIIA: n = 2204), is detailed by typological list, raw
materials, and average measurements in Yataco et al. (2021: Tables 1-3). Unifacial
tools are primarily end-scrapers (Figure 5(U), Figure 5(X), Figure 5(Y), Figure
5(C’)) and marginally retouched flakes (Figure 5(W), Figure 5(B’)), with fewer
side-scrapers and denticulates (Figure 5(V), Figure 5(Z), Figure 5(A’)). Records
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indicate unifaces were mainly crafted from tertiary flake blanks (Figures 5(U)-
(2), Figures 5(A’)-(C’)) with some use of primary and secondary flakes (Figure
5(D’)). Retouch was predominantly direct (Figures 5(U)-(D’)), with inverse re-
touch occurring less frequently. Rhomboidal points, along with three complete
lanceolate, bi-pointed examples with impact-fractured tips and bases (Figures
5(A)-(P)), originate from levels XITA-XIII. Some points retain evidence of the
flake blank due to short retouch (Figure 5(D)-(H)). Bifacial implements, typically
exhibiting resharpening and reworking (e.g., Ahler, 1971, Callahan, 1981; Nami,
2013), show significant rejuvenation in specimens displayed in (Figures 5(I)-(K),
Figure 5(M), and Figure 5(P)), a pattern observed in other Peruvian sites (e.g.,
Lynch, 1967: fig. 2a-h; Rick, 1983: fig. 44k-1 and n-o). Additionally, five bifacial
pieces from layer XIII were discarded due to flaking errors like hinges, steps, and
oblique fractures (Figures 5(Q)-(T); Callahan, 1979). It is important to note that
the majority of the sample consisted of sedimentary rocks, primarily sandstones
and calcareous materials; however, igneous rocks were predominant in layers
XIIA to XIV (Yataco et al., 2021: figures 9 and 11). These rocks can be found in
the ravines of a seasonal creek located approximately 50 meters from the site,
which serves as a secondary source (Luedtke, 1979). The creek contains pebbles
of quartzite, basalt, granodiorite, rhyolite, and volcanic tuff. Additionally, various
types of flint-like materials and cherts, derived from unknown sources, were iden-
tified. Concerning obsidian, four samples from layers XII-XIII were analyzed us-
ing XRF and NAA methods. The analysis revealed that two artifacts originated
from the known sources Quispisisa and two from Puzolana (Burger & Asaro,
1977, 1993: table 12; Burger & Glascock, 2000: pp. 293-293). From layer XIII, the
manuports and ecofacts included a hammerstone and pebbles obtained from the
nearby Wichqana Creek. The shapes of these pebbles varied, ranging from circular
to elliptical and oblong. The hammerstone shows percussion marks on one of its
sharp sides, while one of the pebbles has traces of soot, likely indicating some
combustion activity.

Twenty-six bone remains were identified from the analyzed strata, of which six
were modified by grinding and polishing, and twenty were altered by fire. Two
well-made awls from XIIA are shown in Figure 6(A), Figure 6(B), previously re-
ported as “Split and Conical awls” and a “Polished bone fragment and Tubular
bone bead” (Figure 6(G), Figure 6(L). From layer XIII come ten burned speci-
mens; seven are well-crafted objects, while the remainder are small bone frag-
ments (Figure 6(F), Figure 6(H), Figure 6(]), Figure 6(K)). Remarkable pieces
were classified as “Pierced base netting needles” (Figure 6(I)) and “Triangular
Pendants” (Figures 6(C)-(E)) (MacNeish et al., 1980: fig. 7-12, 8-14). The latter
were achieved by grinding on some abrasive material that left striae visible to the
naked eye; finally, polishing was employed to finish them. The materials are
promising and show the skill of the pre-Hispanic settler in making beads with the
remains of fauna. We continue to record other bone artifacts from the following
level XII (Figure 6(M)), which will be addressed in another report.
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Figure 5. Projectile points in different conditions recovered in stratum XIII (A)-(O) and XIIA (P) of the Puente site. Bifacial stages
of manufacture from layer XIII (Q)-(T). Examples of unifacial tools from layer XIIA (U)-(D’). The arrows in this figure point to the
close-up pictures of the edges depicted on the right of each specimen.
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5 cm

Figure 6. Bone specimens from level X//7in Puente: Triangular pendants (C)-(E), unclas-
sified fragment ((F), (H), (J), (K)), pierced base netting needles (I); X//A: Conical bone awls
(A), Split bone awl (B), Polished bone fragment (G), Tubular bone bead (L); X/F Tubular
bone bead (M).

4.2. Jaywamachay

The Jaywamachay rockshelter (13°18'55.96"S, 74°21'15.60"W, 3350 m.a.s.l) is lo-
cated on the lower side of a rocky mountain, 200 m from the Cachi river bridge.
It is situated on the side of the mountain, where a concavity was formed that is
~27 m wide and an average of 5 m deep (Figure 7(A)), covering a surface of ~72
square meters (MacNeish et al., 1981: pp. 57-79). The cave in question was exca-
vated by the Mexican archaeologist Angel Garcia Cook during two seasons, car-
ried out in 1969-1970 (Figure 7(B)). During the first intervention, three grids
were established (S2E1, S3E1, and S4E1) in which the archaeological potential was
evaluated (MacNeish, 1969: pp. 26-28). In 1970, the fieldwork included a larger
excavation (MacNeish et al., 1970b: pp. 23-28) in which a series of detailed records
were made of the finds, and the stratigraphy of the site was defined (Figure 7(C)).

At Jaywamachay, nineteen strata were identified, labeled A to N. The archaeo-
logical excavation showed that the site was inhabited by different occupations,

from early hunter-gatherers to agricultural societies (MacNeish et al., 1983: pp.
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188-218). This paper focuses on the earliest twelve layers: H, I, J, J1, J2, J3, K, K1,
L, L1, M, and N (Figure 7(D)). The archaeological sequence recovered there
spanned the Terminal Pleistocene to the Middle Holocene (MacNeish et al., 1981:
pp. 57-79, figure 3-10). Stratum H consisted of reddish-brown sandy sediment, 5
- 12 cm thick, covering ~23.8 - 27.35 m? Stratum I, light gray to dark brown,
covered ~32.4 - 36.8 m* with thickness varying from 5 - 14 cm. Stratum J, light
gray, was 12 cm thick, ranging from 7 - 18 cm towards the cave wall. Stratum J1
was 6 - 10 cm thick, covering 7.43 - 8.75 m?. J2, brown to dark gray with a thickness
of 9 - 22 cm, covered 9.95 m?. J3, light gray to brown, with a thin layer of charcoal,
was 10 - 15 cm thick, covering 8.3 - 10.05 m? Stratum K, brown sandy in nature,
covered ~36.7 m? with a width ranging from 25 - 54 cm. K1, yellowish sandy,
covered 18.2 m* with a thickness of 17 - 60 cm. Stratum L, yellowish and difficult
to define, covered ~40 m? 50 cm thick, with long fallen rocks. L1 had the same
characteristics and dimensions as L. Stratum M was 20 - 118 cm thick, composed
of fallen rocks surrounded by yellowish to gray sand. Finally, above the bedrock,
Stratum N was archaeologically sterile, composed of gravel and sand deposited by

water displacement.

area of 1969 excavation
area of 1970 excavation
back wall of cave
rock floor of cave
edge of dirt floor
drip line of cave
scale . 2 meters

contour interval: .5 meter
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Figure 7. (A) View of the mouth of the Jaywamachay shelter facing the Cachi River (Cop-
yright: Robert S. Peabody Institute of Archaeology, Phillips Academy). (B) Puente site floor
plan of excavations: In yellow, a detail of the first trench excavated at the site in 1969. In
sky blue, the excavated area during 1970 (MacNeish et al., 1981: p. 61). (C) Jaywamachay
stratigraphic sequence from profiles S4W1 to S4E6 (redrawn by Juan Yataco). (D) Richard
MacNeish and Bryan Vaugh collecting pollen samples at Jaywamachay cave from different
layers (photo by Bryan Vaugh).

Analysis

The remains studied and recovered from the twelve aforementioned strata
comprise a total of 4388 anthropic lithic pieces. Their stratigraphic distribution is
as follows: H (n = 1510), I (n = 1035), J (n = 860), J1 (n = 128), J2 (n = 33), J3 (n
=258),K (n=155), L (n=177),and M-N (n = 232). Detailed information regard-
ing artifact class and their discrimination by count and strata is provided else-
where (Yataco & Nami, 2023: p. 32, Table 2). Materials such as basalt, followed by
flint and obsidian, were the most frequently selected by prehistoric flakers
throughout the early occupational history of the site (strata H to M-N) (Figure
8(A), Figure 8(B), Figure 8(D), Figure 8(E), Figures 8(G)-(Q), Figures 8(U)-
(X)). According to our fieldwork, basalt is locally available in the ravines and sur-

roundings of Jaywamachay. Likewise, this raw material is transported by the Cachi
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River, which also contains boulders of quartzite, sandstone, volcanic tuff, andesite,
granodiorite, among others. The sources of this group of rocks are unknown with
certainty. However, with respect to obsidian, we know with precision of the exist-
ence of natural deposits in Pozzolana, Quispisisa, Vischongo, and Orco Punco, all
of these sources located at a distance that approximately ranges between 20 to 85
km in a straight line from Jaywamachay. A sample of obsidian artifacts (n = 31)
recovered from different strata of prehistoric sites within the Ayacucho basin was
subjected to X-ray fluorescence and neutron activation analysis by Burger and As-
aro (1993: pp. 189-231). Five specimens within this sample originated from Jay-
wamachay, specifically from layers N-M, K, J2, I, and H. Their analysis indicated
that the geological source of this obsidian is Quispisisa, located 85.4 km southeast
of Jaywamachay (Burger & Asaro, 1977; Burger & Asaro, 1993: p. 219, table 12;
Burger & Glascock, 2000; Matsumoto et al., 2018; Giesso et al., 2020).

The analysis of the shaped lithic artifacts allowed for the identification of two
distinct lithic assemblages characterized by different techno-morphological at-
tributes. Based on the similarities of the tools and their association with consistent
calibrated dates, we interpret the archaeological remains from strata H to J as hav-
ing been deposited by Early Holocene hunter-gatherers between ~>10.1 and 9.0
kya. These strata yielded biconvex bifacial artifacts exhibiting foliaceous and
rhomboidal forms with well-executed finishes achieved through pressure flaking
and occasional soft percussion (Figures 8(A)-(L)). There are fractured (Figure
8(A), Figure 8(C), Figure 8(G), Figure 8(I)) and complete specimens that were
highly resharpened (Figure 8(B), Figures 8(D)-(F), Figure 8(H), Figures 8(])-
(L)). Due to the characteristics of the flake scars, other bifacial pieces might have
been flaked using direct hard hammer percussion techniques. Also, the presence
of cortex in some specimens suggests that they are from early stages of bifacial
reduction. In addition, there is a significant number of debitage (n = 3010) indi-
cating different stages of bifacial and unifacial reduction from roughed out blanks
to the finished products (Yataco & Nami, 2023: tables 2 and 4). In these layers,
both the morpho-technology of bifacial points (n = 53) and a large amount of
flaking debris suggest the repair and modification of weapons used for hunting;
additionally, with the making of unifacial tools (n = 296). These specimens are
related to the documented unifacial artifacts; for example, a uniface on a pressure-
retouched basalt flake (Figure 8(V)), an obsidian perforator (Figure 8(U)), and
scrapers made of flint and quartz (Figures 8(R)-(S)). Basalt in these strata was the
most recurrent material (n = 2153), followed by silicified and sharp raw materials
such as flint (n = 392), obsidian (n = 310), quartz (n = 248), volcanic tuff (n =
113), and jasper (n = 88), among the favorites. Added to these lithic findings are
faunal remains with a total of 139 pieces, presenting in some cases obvious traces
of modification; some have been reported as “conical bone awl,” “abrasion modi-
fied bones,” “bone fragment,” “
ures 9(A)-(C), Figures 9(G)-(K); MacNeish et al., 1980: pp. 314, 317, 319, fig. 8-
7, 8-13, 8-16).

tubular bone beads,” and “sawed phalange” (Fig-
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Figure 8. Projectile points recovered from the strata / in Jaywamachay: (A)-(F); £ (G) (H); f (I)-(L); f2:
(M) (N); 3: (O) and K: (P) (Q). Unifacial artifacts from strata A: Scraper; I Perforator (U); J Unifacial tools
(S), (V); J3: Scraper (T); K: Knife (W); and M-N: flake with marginal retouch (X).

The next temporal moment defined by the radiocarbon dating and the charac-
ter of the remains consists of the findings from J1 to J3. They correspond to
hunter-gatherers who lived during the Pleistocene/Holocene transition between
~212.6 - 10.2 kya. At least in strata J2 and J3, three fishtail or Fell points of typical
shape made of obsidian were documented. Two of them were fractured in their
middle portion (Figure 8(M), Figure 8(0)), and there is one almost complete
piece that is missing only the meso-basal portion of the peduncle stem (Figure

8(N)). These were shaped by pressure with irregular parallel retouches on a blade
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whose edges have a convex form. Although there are three specimens, they are in
fact chronological markers that indicate human presence in the Pleistocene/Hol-
ocene transition, a phenomenon supported by radiocarbon dating (Yataco &
Nami, 2016).

The flaking debitage constitutes a numerically significant component in these
strata (n = 376), complementing the recorded manufacturing processes of uni-
facial and bifacial artifacts. Based on their dimensions and weights, these lithic
remains appear to be the products of manufacturing tools generally composed of
retouched flakes (n = 10), scrapers (n = 4), and a well-made uniface (n = 1). Ad-
ditionally, a series of geofacts and miscellaneous objects, including manuports,
pebbles, and tablets (n = 23), suggests their transport from the Cachi River bed.
The predominant raw material utilized was locally sourced basalt, followed by ob-
sidian, quartz, and flint of undetermined origin. Among the 21 animal bones re-
covered between strata J1 and ]2, stratum ]2 yielded three well-crafted tools ten-
tatively identified by MacNeish based on morphological similarities as a “long
bone flesher,” a “weaving sword fragment,” and a “cylindrical bone pin” (Figures
9(D)-(F); MacNeish et al., 1980: p. 316, figures 8-10, 8-11). The latter measures 5
mm in diameter and 42 mm in length, with a cylindrical cross-section and a par-
tially broken tip (Figure 9(F)). The possible flesher is a fragmented diaphysis (89
mm long, 20 mm wide, and 6 mm thick), exhibiting a flattened broken tip with
several striae, potentially from manufacturing (Figure 9(D)). The potential weav-
ing sword fragment measures 73 mm in length, 14 mm in width, and 5 mm in thick-
ness (Figure 9(E)). We consider a necessary future revision of these identifica-
tions.

A significant number of projectile points (n = 58) have been identified from
levels H to K (Figures 8(A)-(Q)). Points from strata H and I are rhomboidal to
lanceolate, shaped by soft direct percussion and finished by pressure flaking (Fig-
ures 8(A)-(H)). The symmetry of some specimens indicates well-configured
pieces, and their shapes, sizes, and weights suggest reshaping and reworking, re-
flecting careful material economy (Figures 8(C)-(E), Figure 8(H)). As observed
at the Puente site (Yataco et al., 2021), the retouches show a change in the original
flaking pattern, forming rounded or concave edges. This type of repair typically
occurs when the piece remains hafted (Callahan, 1981; Nami, 2013).

In the lower strata K to M-N, small unclassified bone fragments have been reg-
istered (n = 14), in association with a significant amount of debitage (n = 550),
along with unifacial (n = 11), core (n = 1), and bifacial (n = 2) artifacts. These
strata lack radiocarbon dates. Based on the shape of the projectile points, we spec-
ulate these are from a later period. Their presence suggests potential stratigraphic
alterations and material mixing not thoroughly documented. While it is possible
that these artifacts represent pre-Fell occupation, we are skeptical. Considering
findings from other rock shelters in the region (Yataco & Nami, 2016, 2023), it is
crucial to conduct specialized archaeological, geo-archaeological, and taphonomic

investigations to understand the complex burial processes and site formation.
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Figure 9. Bone objects from strata / at Jaywamachay: Conical bone awls (A), abrasion-
modified bones (B) (C), sawed phalanges (K); H-I tubular bone beads (H)-(]); / bone frag-
ment (G); 2: long bone fleshers (D), weaving sword fragment (E), cylindrical bone pins
(F) (MacNeish et al., 1980: pp. 316-319).

4.3. Pikimachay Cave

Flea Cave or Pikimachay is located at 2,925 masl on the eastern slope of Marca-
huilca Hill (13°02'18.93"S. Lat., 74°13'41.27"W. Long.), a volcanic cone ~2 kilo-
meters northwest of Paccaicasa town. Geologically, it is located in the Molinoyoc
formation, consisting of a sequence of dark lavas arising from several volcanic
cones, among which five stand out, made up of lava, slag, and ash spills reaching
altitudes of approximately 3400 meters above sea level (Giesso et al., 2020). In the
Paccaicasa surroundings, there is evidence of whitish breccias and tuffs, and col-
ored lava streams ranging from gray to dark gray, with plagioclase and lapilli
strata.

The cave measures 25 m long by 55 m wide, and 10 m in height at the entrance
(Figure 10(A)). For excavation purposes, the floor was divided into three sectors
called the north, central, and south “rooms” (MacNeish et al., 1970a: p. 10). From
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the cave’s mouth and the drip line, they are located from right to left respectively,
around and behind the large blocks mostly found in the north-central portion of
the entrance, and partially in the southern portion of the south sector (Figure
10(A), Figure 10(B)). In these “rooms”, three excavation sectors named as North,
Central, and South “trenches” were independently excavated, with different nota-
tion in record and stratigraphy (MacNeish, 1979; MacNeish et al., 1981: pp. 19-
56; MacNeish et al., 1983: pp. 133-170). During the first field season between June
and September 1969, the team excavated the central and northern sectors. The
main excavation was done in the southern portion during the second field season
in 1970 (Figure 10(B)). The grids were oriented along the north-south and east-
west axes, and labeled according to parallel lines of stakes; units south of this 0
axis were called E1, then E2, etc.; while those 1 m south were S1, S2. Thus, all were

crossed by axis lines and had a double number; for example, S14E10.

s 1

-El4 [
-E15 I

E16 L4 =
] 1969
-E17 1
18 1 e
E19 2> L
C South room excavations of Pikimachay cave

B9 B9 ) B £ st s s s s
1 i d 7 i B B B B B9 )

14,150+180 *“C yr BP
14,7001400 *“C yr BP
16,050+1200 “C yr BP
19,600£3000 *“C yr BP

20,200£1050 *“C yr BP-

3.8m

DOI: 10.4236/ad.2026.141001

19 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001

H. G. Nami, J. J. Y. Capcha

Figure 10. (A) R. MacNeish and a visitor at Pikimachay cave. Observe the large rockfalls
located at the entrance of the central room (photo by Bryan Vaugh). (B) Floor plan of the
site and locations of the excavated sectors: in yellow color the excavated grids in 1969 and
in sky-blue color the 1970 field-seasons. (C) Stratigraphic sequence of Pikimachay cave
from S12E9 to S23E9 and S23E5 to S12E5 (MacNeish et al., 1981: pp. 46-47). (D) Bryan
Vaugh collecting pollen samples at Pikimachay cave from layers h to k (photo courtesy of
Bryan Vaugh).

The remains discussed here come from the south room, so here we describe
only the strata from this area. There, the sedimentary deposit showed sixteen lay-
ers identified with the letters “a” to “k” (Figure 10(C)). Some remarkable features
are in the sequence. The blocks fallen in the collapse of the cave’s ceiling consti-
tuted a clear-cut layer in the stratigraphy (MacNeish et al., 1981: p. 49). Strata “g,”
about 1.5 m in thickness, is composed of rodent-deposited plant remains and
blocks of varying sizes. The blocks are mostly concentrated in the north-central
region, and partly in the southern sector (Figures 10(A)-(C)). Because they over-
lie an occupation level with projectile points dated at about 10,000 - 9000 uncali-
brated years (~10-9 kya, hereafter) (MacNeish, 1979: pp. 29-40; MacNeish et al.,
1981: pp. 51-54), these rock-falls were possibly caused by a catastrophic episode
that happened during the terminal Pleistocene/Early Holocene, and covered the
seven earliest strata (MacNeish, 1969: pp. 17-23). The stratigraphy overlying this
debris is confusing and showed disturbances and intrusions due to modern hu-
man action, such as looter holes, the construction of corrals, and animal activity
(MacNeish, 1979: pp. 4-8). Due to its thickness, some significant unconformities
may have occurred, mainly above the blocks (Yataco & Nami, 2022). However,
the underlying strata show a moderately uniform horizontal deposition forming
a deposit 21.5 m thick. We will describe these strata due to the goal of our inves-
tigation (Figure 10(C)).

Layer h, 20 cm thick, formed by dust and soft reddish-brown sediment, is the
last deposit before the cave’s ceiling collapses. It occupied a small triangular sur-

face of 21.75 m?, approximately 6 X 6 m, at the north end of the excavation. The
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most extensive stratum below the rock fall was h, formed by slightly compact red-
dish-orange sediment. Its thickness varies from 5 to 10 cm along the cave wall to
greater than 30 cm near the cave’s mouth and extends over 119.13 m? Below is
the h1 stratum, a highly compact yellowish deposit with a maximum thickness of
~40 - 50 cm, and an average ranging from 25 to 35 cm. It covers a surface of 122
m?, and only 104 m? was excavated. Covering a surface between 50 to 60 m?, i was
a dark brown layer reaching a maximum of ~30 cm in thickness. Measuring ~7 -
8 meters in an east-west direction, i1 was a compacted reddish-brown stratum of
~30 cm maximum thickness. The excavation consisted of an area of 20.5 m? and
the unexcavated surface was 3.13 m® Extending between 8 to 14 m from east to
west, stratum j is dark reddish-gray sediment which reached a maximum thick-
ness of 40 cm. It covered an approximate area of 50 to 65 m?, of which only 33.42
m* was exposed. Finally, overlaying the bedrock, k is a brownish-gray level with a
maximum thickness of 30 cm. It covered a surface of 10 by 4 meters long and wide,
with an excavated surface of 27.71 m?.

In summary, two features are crucial in the lower levels of the Pikimachay sed-
imentary deposit. They are the collapse of the cave’s roof, which in several places
sealed the oldest strata that showed a reasonably horizontal and uniform deposi-
tion, only disturbed by falling roof blocks in some places of 4 and A4 (MacNeish,
1979: pp. 33-41). The rockfalls from the cave walls and ceiling occurred in strata
related to tabular volcanic flows and weak areas associated with tectonics and seis-
mic activity (MacNeish et al., 1981: pp. 27-28, 49). Another notable feature is that
layers A to k (Figure 10(C), Figure 10(D)) show a highly compacted structure,
almost lithified, and practically reaching a cemented stage in the sedimentary rock
formation process (Blatt et al., 1980; Tarbuck & Lutgens, 1999; Yataco & Nami,
several personal observations). As the layers thickened, this part of the stratigra-
phy became harder (MacNeish, 1979: p. 18). For that reason, chisels were used for
excavation (Figure 10(D)), and their signatures are still visible in the remaining
sections. These sorts of hard layers seem to be present in other sites, such as the
Puente rockshelter. There, to excavate them, chisels were also used (MacNeish,
1969, fig. 37; Yataco et al., 2021, fig. 5 a-d). These kinds of highly compacted strata
might have acted as a matrix sealing the embedded artifacts.

Analysis

The re-study and analysis of the archaeological materials from layers h, h1, and
il at this site yielded a total of 67 anthropogenic artifacts. Because the field note-
books at the RSPIA help identify artifacts curated at the MAA-UNMSM (Yataco
& Nami, 2022), we added fifteen new pieces to the previously reported sample (n
=52, Yataco, 2011: pp. 257-265). The sample may be classified as follows: tools (n
= 33), bifaces (n = 2), lithic waste (n = 21), cores (n = 8), as well as manuports and
ecofacts (n = 3). The total and detailed data regarding each specimen’s location in
the stratigraphic sequence, catalog numbers, excavation squares, and their indi-
vidual figures are given in published and unpublished literature (Yataco, 2011,
2020; Yataco & Nami, 2022). In making the flaked artifacts, sedimentary, meta-
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morphic, and igneous rocks in various colors are used. The most used raw mate-
rials in the h and h1 layers were volcanic rocks, mainly tuff (n = 25), basalt (n =
5), minerals like quartz (n = 13), and chert (n = 13). Three waste flakes were de-
tected in layer h, made of basalt with a black coloration (Figure 12(E)), pebble
debris (Figure 12(M)), a chopper that exhibits a strongly rounded and ground
edge (Figure 11(K)), among others. Remarkable are nine shaped tools, among
which are two made from flake-blanks of volcanic rock (Figure 12(G), Figure
12(M)). Two multipurpose tools (Jodry, 1999; Nami, 2019) were probably used as
knives or side scrapers (Figure 11(B), Figure 11(L)); additionally, there is a den-
ticulate tool (Figure 12(K)). Five cores were made from chert and dacitic metavol-
canic material (Figure 11(O); Figure 12(A), Figure 12(H)); flake fragments, a
knife, and shatter (Figure 11(S)) are made of chert. All the described specimens
seem exhausted, and the flake-scars’ concavities and flake shapes indicate that
they were flaked by direct hard percussion. We also examined seven tools, includ-
ing a scraper that stands out by its shape (Figure 11(M)), two modified flakes
(Figure 11(E), Figure 11(F’)), and three denticulate tools (Figure 11(D), Figure
11(N), Figure 11(I)); finally, a perforator (Figure 11(A)). Remarkable is an end-
scraper manufactured on a small tertiary angular flake of smoky black obsidian
(Figure 11(H)). This example is significant because it shows the early presence of
obsidian use in Ayacucho. What is more, another scraper on volcanic tuff is from
the same context (Figure 11(J)). Two partially flaked bifaces (Figure 11(C), Fig-
ure 11(G)) were flaked on a moderately yellow-green andesitic volcanic tuff rock
with microfractures filled with milky quartz. Due to the raw material flaws and
the fracture patterns, both were possibly rejected during the reduction process
(Callahan, 1979; Nami, 1986, 1988, 2017; among others).

Most debitage consists of secondary and tertiary flakes of different materials (n
= 14). Two are primary flakes on basalt (Figure 11(P); Figure 12(C)), and four
pieces of shatter on volcanic tuff (Figure 11(Q) and Figure 12(B)). In at least six
of these pieces, the cortex suggests that they were removed from pebbles and result
from the initial stages of reduction chipped with hard percussion flaking (Figure
11(Q), Figure 11(T) and Figure 12(E), Figure 12(G), Figure 12(I), Figure
12(M)), and one, due to its morphology, was obtained using soft percussion (Fig-
ure 11(R)) (Callahan, 1979; Nami, 2017; Whittaker et al., 1998). This waste may
indicate that, on certain occasions, the flaking of volcanic tuff, flint-like material,
diabase, and basalt may have been carried out inside the cave, as suggested by
several archaeological and actualistic investigations (Ericson & Purdy, 1984; Cal-
lahan, 1979; Toth et al., 1992). It is important to note that a substantial portion of
the sample is waste (44%), which includes cores (11%) and debitage (33%). The
most used materials were basalt, diabase, volcanic tuff, and granodiorite, followed
by quartzite; also, sandstone, quartz, jasper, flint-like materials, and obsidian were
used to a lesser extent (Figure 11, Figure 12). Local sources for lithic materials
are possible; a small primary outcrop of silicified material was found near Moli-

noyoq volcano, ~300 meters from Pikimachay. However, regional landscape
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changes over millennia due to agriculture may have obscured some resources. Our
analysis showed a dominant use of volcanic rocks, mainly silicified tuff (n = 21),
with less basalt (n = 3) and diabase (n = 1). These rocks are still found in secondary
deposits near the cave or along the Cachi River, given the widespread volcanic
materials from at least three nearby volcanoes (Yataco et al., 2021). Due to past
controversies and the lack of detailed review (Dillehay, 1985; Lynch, 1983; Rick,
1988), the precise origin, descriptions, quantities, and context of these finds are
detailed in Yataco and Nami (2022: Table 3).

Figure 11. Stone tools from layers 4 (A)-(T); A1 ((U)-(Z), (A’)-(J’)) and j (K’) in Pikimachay.
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Five pieces of volcanic chipping waste were identified (Figure 11(U), Figure
11(V), Figure 11(C’), Figure 11(E’), Figure 11(G’)). Shaped artifacts include
tools (n = 8) and cores (n = 2), mostly in Figure 11(A), Figure 11(H). Two scrap-
ers (Figure 11(X), Figure 11(H’)) of bluish flint-like material and white quartz
exhibit short, irregular parallel retouches with an abrupt angle and a continuous
distribution on their distal or perimeter edges. Among shaped specimens on sec-
ondary flakes are three denticulate tools on flint (Figure 11(Y)), marbled quartz
(Figure 11(]’)), and quartzite (Figure 11(I)), with continuous abrupt to semi-ab-
rupt retouch, sometimes perimetric. Two of these were previously noted by Mac-
Neish (1979: fig. 22, 5, 6). A likely exhausted trapezoidal core of marbled volcanic
tuff with ~50% cortex and facets suggests selection of an angular nodule (Figure
11(A’)). MacNeish’s files also identified three waste flakes from layer h1 with pos-
sible soot stains, soot, or fire exposure, one cracked (Figure 11(V), Figure 11(B’))
(Purdy, 1975).

A

Figure 12. Lithic artifacts from layer A (A)-(M) at Pikimachay.
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The artifacts described above allow for some remarks regarding their reduction
sequence. The cortex of some nodules remains on the dorsal face, suggesting that
they were detached from pebbles (Figure 11(A’)), or even nodules with angular
surfaces (Figure 11(E’)). Because of the material’s workability, they may have
been detached by hard hammer percussion flaking (Callahan, 1979, 2016; Nami,
1986, 2000, 2015), among others. Also, several large flake-blanks on the ventral
face display flat or diffuse force cones (Figure 11(U), Figure 11(Y), Figure 11(C’),
Figure 11(H’)). Flaking experiments on similar South American materials showed
that this attribute results from using hard hammerstones (Nami, 2015). Due to
the features observed on the dorsal faces, percussion was randomly applied to dif-
ferent kinds of cores, including the bifacial and amorphous cores observed in the
collection (Figure 11(A’), Figure 11(E’)). The percussion was applied to unmod-
ified or previously flaked surfaces, which can be observed in the flakes as natural,
plain, and dihedral butts of striking platforms (Figure 11(W), Figure 11(D’)). It
is highly probable that after the blank was obtained, the final shaping was per-
formed by simply retouching its edges using the same technique, but with another
variant and/or holding position, and using hard, soft, or semi-soft hammer-stones
(e.g., Nami & Civalero, 2017; Civalero & Nami, 2020). In some circumstances
(Figure 11(X), Figure 11(Y), Figure 11(D’), Figures 11(H’)-(]J’)), the tools’ edges
were possibly shaped by pressure flaking or by percussion with a soft implement,
probably of an organic nature, with high-density osseous tissue, like deer antler
(Nami & Elkin, 1994). The retouch forms vary from short parallel (Figure 11(X),
Figure 11(Y), Figure 11(C’)) to scaliform (Figure 11(B’), Figure 11(F’), Figure
11(J’)), and when the dorsal and ventral faces are visible, most retouches are direct
(Figure 11(W), Figure 11(X), Figure 11(Y), Figure 11(B’), Figure 11(J’)), and
inverse in a few cases (Figure 11(U), Figure 11(C’), Figure 11(H’)).

MacNeish and colleagues (MacNeish et al., 1979: pp. 21-41; MacNeish et al.,
1983: pp. 141-143) also reported from layer i supposed activity areas containing
bones, burned sectors, and lithic artifacts. To determine their possible human
modification, each piece was reviewed with special care and detail (e.g., Figure
13(D), Figure 13(F), and Figure 13(G)); their edges were carefully examined for
striking platforms and impact points to assess their true human-made nature. Alt-
hough it was difficult to determine the cause of the fractures, we concluded that
the rocks fell down the cave walls and roof, and they are without intentional hu-
man modification. Some have natural fractures on the edges, thus constituting
nature artefacts or geofacts (Manninen, 2007; Preston, 2019). We consider them
to be rocks that exhibit a series of apparently morpho-technological features
whose origin is due to geological processes (Eren et al., 2023). During our case
study, we observed chunks and flake-like pieces detached from the cave outcrop
and chemically altered by natural agents, sometimes showing continuous, non-
continuous, or random flake scars. Thus, no evidence of human activity can be
seen in this stratum, and hence, we reject them as anthropogenic. One piece ex-
humed from layer il is curated at the MAA-UNMSM and described as a core on
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quartzite with angular surfaces (Figure 11(K”)); it is an artifact showing flake de-
tachments from hard hammer-stones. As we previously discussed, this core may
come from the upper levels (Yataco & Nami, 2022: p. 315; Yataco, 2011: p. 258),
and there is no human activity. About layers j and k (MacNeish, 1979: pp. 21-25.
fig. 21; MacNeish et al., 1980: fig. 3-1, 5-3). MacNeish reports a possible stone tool
as a “tufa flake chopper,” “large denticulate,” and “a tufa slab spokeshave” (Fig-
ures 13(A)-(C) and Figure 13(E)). After reviewing these pieces, we concluded

that they were natural rocks.

Figure 13. Chunks and geofacts from south room layers & ((A), (B)); j ((C), (E)); i (D),
(F), (G)); A1 ((H), (1), (N); A ((K), (L)); g (M), (N)); e(0); d(P); b(R); al (Q).

Remarkably, MacNeish also unearthed similar apparent pseudo-artifacts in the
same south section across late Pleistocene, Middle, and Late Holocene contexts
(layers h1, h, g, e, d, b, and al; Figures 13(H)-(R)). Our meticulous examination
of the cave and its debris-strewn surroundings, searching for pseudo-artifacts
akin to those in Pikimachay’s lower levels, yielded several pieces published as
“tufa slab spokeshaves” (Figure 13(H), Figure 13(I), Figure 13(K)), “large den-
ticulate” (Figure 13(])), “pebble side scraper” (Figure 13(L)), and other unde-
termined items from later levels (Figures 13(M)-(R)) (MacNeish, 1979: pp. 21-
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25; MacNeish et al., 1980: fig. 5-1, 5-3). As Figure 13 illustrates, these exhibit di-
mensional and shape similarities to those from the lower layers. Furthermore, our
recent visit to the cave resulted in the recovery of comparable items among the
fallen debris. Based on these observations, we strongly reiterate our interpretation
that certain stones from layers h, h1l (Figures 13(H)-(L)) and others from i, il, j,
and k, classified by MacNeish as “artifacts” (Figures 13(A)-(G)), are of natural

origin and not humanly modified.

5. Results and Discussion

At the Puente site, the raw materials utilized to make lithic artifacts indicate that
the groups living there exploited a variety of local sources. However, the presence
of obsidian from Quispisisa indicates that, since the terminal Pleistocene, Andean
societies have made long-distance interregional movements or exchanges (Burger
& Asaro, 1993; Matsumoto et al., 2018). Similarly, its use for making stone tools
in the early hunter-gatherer occupations at Ayacucho was also recorded in the
Pikimachay cave, and the Jaywamachay rock shelter (MacNeish et al., 1981, 1982,
1983; Yataco, 2011; Yataco & Nami, 2016, 2022, 2023). Shaped tools in layers
XIIA-XIII of Puente show morpho-technological similarities, and belong to an
Early Holocene hunter-gatherer population living at 10.3-9.5 calibrated kya. The
low frequency of lithic artifacts in layer XIV suggests that they may have been
derived from the upper layer. They may also testify to an older occupation, prob-
ably of Paleoindian origin.

In the analysis of shaped artefacts from the three sites, we found small sizes and
standardized shapes. At Puente, the highly resharpened points suggest significant
behavior regarding the curation of some artifacts (Binford, 1983: pp. 227-254;
Nami, 2013: pp. 5-9; Nami, 2014a: pp. 279-336). The lithic inventory displays fea-
tures in common with several sites of the Central and Southern Andes, and the
projectile point morphology and unifacial tools agree with those registered at early
Holocene sites: for example, Lauricocha (Cardich, 1958: Fig. 11: a-f, fig. 12, fig.
25-27; Cardich, 1964: fig. 79-86); Quisqui Puncu (Lynch, 1967), Guitarrero
(Lynch, 1980: pp. 178-225, Fig. 9.1: c-d, h-j, Fig. 9.2: o, Fig. 9.3: a, h, j); Pa-
chamachay (Rick, 1980: pp. 107-189, Fig. 6.13-6.14, Fig. 7.2-7.11; Rick, 1983: pp.
156-161, Fig. 44a-o, Fig. 45g-h); Uchkumachay (Kaulicke, 1999: pp. 307-324, fig.
3-12); Telarmachay and Quebrada de los Burros (Lavallée et al., 1995, 127-129;
Lavallée et al., 2012, 223-224); Tres Ventanas, Kiqche sites (Chauchat, 1972: pp.
126-132, fig. 4-5); Toquepala (Ravines, 1972: pp. 133-184), and Paijan with the
unifacial instruments (Chauchat, 1982: pp. 178-182; Chauchat, 2022: pp. 2-11) as
well as other Andean countries (e.g., Sandweiss & Rademaker, 2011); Chile (Osorio
et al., 2011), Bolivia (Aldenderfer, 1998; Lizarraga-Mehringer, 2000: pp. 124-138,
156-161; Rivera Casanovas & Calla Maldonado, 2011: p. 449, fig. 8a-p), and Ar-
gentina (Gonzalez, 1960; Gradin, 1984; Fernandez, 1990). Based on the lithic
waste’s dimensions, these are the results of manufacturing tools, suggesting that

toolmaking was an active activity at the sites. They are mainly by-products of bi-
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facial thinning, final shaping, and uni- or bifacial rejuvenation. In this endeavor,
the knappers may have used hard-percussion flaking and soft precursors accord-
ing to the reduction technique (Flenniken, 1984: p. 191) and steps in the process
(Callahan, 1979; Nami, 2017). Some of the smallest flakes were produced by pres-
sure flaking as judged by their size and punctiform striking platforms (Andrefsky,
2005; Nami, 2017). The most used materials were local basalt, followed by chert
and jasper, but the quarries are still unknown. Obsidian comes from the Quispisisa
and Puzolana sources. The former is located at a distance of ~120 km, while the
latter is located nearby at a distance of ~10-15 km (Burger & Glascock, 2000
Giesso et al., 2020). In Ayacucho, diverse projectile point types were defined based
on their morphological variations (MacNeish et al., 1983: pp. 50-57). Several re-
flect different shapes with little or no resharpening (MacNeish et al., 1980: pp. 53-
64). However, some of these might result from the rejuvenation of the same spec-
imens, and the points from layers XITA-XIII at Puente reflect this case. It is worth
mentioning that in the lower levels of Guitarrero Cave, Jaywamachay rockshelter,
and Pikimachay cave, with a similar chronology, the case of Guitarrero Cave is
special, because the lithic artefacts were associated with well-preserved remains of
wood, bone, antler, twine, and vegetable fibre textiles (Lynch & Kennedy, 1970: pp.
1307-1309; Lynch, 1980: pp. 233-290). Like other hunter-gatherers in the world
(Schier & Pollock, 2020), these elements suggest an early textile development in
the Central Andes, almost coincident with the oldest evidence of Andean agricul-
ture and the origin of the well-known socio-cultural complexification in the Cen-
tral Andes (Dillehay et al., 2007).

At Puente, weaponry repair was an activity performed in layers XITA-XIII to
replace worn and broken points with brand-new ones. Although there are entire
specimens, most are rejuvenated and fractured pieces, either tips or basal portions.
The finding of extremely resharpened points, fractured bases, and early bifacial
stages of reduction suggests this fact. In addition to waste, there is a profusion of
debris that evidences final shaping by pressure flaking. Under the actualistic base-
line generated by replicative experiments on materials similar to those recovered
at Puente—especially basalt—and other rocks (Callahan, 1979; Nami, 1986, 2015,
2017), it is possible to suggest that the waste flakes resulted from hard and soft
percussion flaking. These results are consistent with those of early bifaces, which
have flake-scars with sharp ridges and deeply concave initiations due to pro-
nounced percussion bulbs (Figures 5(A)-(F), Figures 5(I)-(K)). Others show flat
initiations resulting from flake detachment from diffuse bulbs (Crabtree, 1972;
Callahan, 1979; Nami, 1986, 2017). A great deal of debris exhibits thin, angular
flakes with multidirectional ridges and a curved longitudinal cross section. In ad-
dition, the flakes show narrow and abraded faceted—or filiform—platforms, and
sometimes lips. Experiments made with similar lanceolate pieces (Nami, 1990)
suggest that the rejected bifacial specimens are early manufacturing stages and
preforms. On these bases, their flake-scar features indicate that they were probably
flaked with hammer-stones (Figure 5(G), Figure 5(H), Figure 5(L)) and organic
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precursors, possibly antler or bone (Figures 5(i)-(K)). Flakes from layer XIV at
Puente are predominantly represented by diverse small tertiary flakes. By their
characteristics, they may result from bifacial thinning stages and final shaping
(Callahan, 1979; Nami, 1986, 2017; Whittaker & Kaldahl, 2001; Purtill, 2012).
Random multidirectional flakes significantly reduced the cores, suggesting mate-
rial maximization. Traditional technologies use pebbles and cobbles as multipur-
pose implements (De Beaune, 1989). One was used as a hammer-stone, while the
other ecofacts were probably employed in diverse ways. Those with soot traces
may have been caused by combustion or culinary action.

Artifacts from Jaywamachay layers H-]J resemble the Puente lithic assemblage.
Their foliaceous and rhomboidal bifaces, finished with pressure and soft percus-
sion (Figures 8(A)-(L)), include fragmented (Figure 8(A), Figure 8(B), Figure
8(G)) and resharpened complete specimens (Figure 8(B), Figures 8(C)-(F), Fig-
ure 8s(H)-(L)), similar to Puente layers XIII and XIIA. Abundant primary/sec-
ondary flakes and small waste (n = 3010) indicate in situ bifacial and unifacial
flaking. These layers show evidence of hunting weapon repair/modification (n =
53 bifacial points) and unifacial tool production (n = 318), including pressure-
retouched flakes, knives, denticulates, perforators (Figure 8(U)), scrapers (Figure
8(H)), and unifaces (limances) on flakes reminiscent of Paijan and Telarmachay
(Figure 8(S) and Figure 8(V); Chauchat, 2022: pp. 2-12, figures: 4 A-B and 7-8;
Lavallée et al., 1995) manuports (Yataco & Nami, 2023: p. 32, table 2).

Finds from ]2-J3 at Jawaymachay include late Pleistocene Fell points (Nami,
2014a), with obsidian “Fishtail Points” (Yataco & Nami, 2016; MacNeish et al.,
1980: p. 51, fig. 2-3): two fractured medially (Figure 8(M), Figure 8(0O)) and one
nearly complete narrow-bladed lanceolate variant lacking the stem base (Figure
8(N)), similar to finds across Central and South America (Nami, 2021). It is well
known that some Fell points were fluted (Nami, 2014b); therefore, the flute on the
preform is another clue confirming that the artifacts from layers J2 and J3 of Jay-
wamachay represent Paleoindian hunter—gatherers. Fishtail fluted points and pre-
forms have been identified in several places across Peru as well as in other loca-
tions in South America (Yataco & Nami, 2016, Nami, 2021 and references cited
there). The piece Ac335 46-6 aal6, illustrated by MacNeish and colleagues (Mac-
Neish et al., 1980: p. 51, figure 2-3, left) cannot be found in the collection; however,
by virtue of the illustration, it is consistent with the Fell points variation named
“El Inga broad stemmed” identified in Ecuador and other places in South America
(Mayer-Oakes, 1986; Nami, 2014a, 2014b; Nami, 2021: p. 53: fig. 7-9; Nami &
Yataco, 2020: p. 5, figure 2). The above-described lithic and bone artifacts support
the conclusion of MacNeish and colleagues (1980) that the remains from levels J2
and J3 at Jaywamachay belong to the “fishtail point” makers. Similar diagnostic
remains were found from the north in Chiapas state in southern Mexico (Garcia-
Barcena, 1980) and Belize (Pearson & Bostrom, 1998) south to the southern tip of
South America (Bird, 1946; Massone, 1987). Moreover, the dates from both layers

are consistent with those obtained at Fell point sites along the Andean Cordillera
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(e.g., Jackson et al., 2007; Maggard & Dillehay, 2011; Nami & Stanford, 2016;
Nurfiez et al., 1994; Nami, 2021) and other places in South America (Nami, 2007).
In addition, there are unifacial tools accompanying the aforementioned weapon
tip. In general, they are similar to lithic assemblages observed in other areas of
South America (Nami, 2019). In addition, the well-made bone tools from Jay-
wamachay reinforce the assertion that these early foragers also had well-developed
bone technology (Nami, 2010; Yataco & Nami, 2023). In summary, this study pro-
vides further data about human groups living in western South America during
the last millennium of the Pleistocene. Excavating in a period with scarce evidence
on the subject, we have confirmed that Jaywamachay is one of the few dated sites
that provide evidence of hunter-gatherers who used fishtail points in highland
Peru during those times.

Our analysis confirms the anthropogenic origin of lithic objects from Pikimachay
cave layers h and hl, indicating both production and consumption through the
presence of cores, blanks, tools, and debitage. While the site’s precise function
remains unclear, it was not solely a workshop, as evidenced by multi-scarred
blanks detached from cores, unambiguously shaped tools, and bifacial flaking.
Notably, ancient knappers selectively sourced raw materials. The morpho-tech-
nological homogeneity observed in both layers suggests repeated cave re-occupa-
tions over time, which are indistinguishable from each other. Alongside these lith-
ics were Late Pleistocene fossil bones; taphonomic analysis (Nami et al., 2023) re-
vealed human modifications on some bones from layer h, reinforcing the anthro-
pogenic nature of the lithic assemblage (Yataco & Nami, 2022). Having estab-
lished the morpho-technological characteristics of the Pikimachay stone tools, a
comparison with the Puente lithic assemblage in the Ayacucho Basin reveals in-
itial similarities. For instance, both early hunter-gatherer assemblages relied on
similar fine-grained rocks. Scrapers from Puente (Figure 5(V), Figure 5(X), Fig-
ure 5(Z), Figure 5(A’); layers XIII and XITA) show a close morpho-technological
relationship to those from Pikimachay (e.g., Figure 11(H), Figure 11(Y); layers
h and h1). Furthermore, obsidian and chert were selectively used at both sites,
and quartz was also significant, with retouched flakes forming sharp edges (Fig-
ure 5(Y), Figure 5(B’), layer XIIA, Puente; Figure 11(D’) and Figure 11(M),
Pikimachay). Nodules of the same raw materials from Pikimachay (Figure 11(X),
Figure 11(A’) and Figure 12(H)) clearly indicate the use of hard or semi-hard
hammer-stones. In contrast, the lithics from layers i through k are fractured stones
coming from the underlying layers, which are simple chunks and naturefacts or
geofacts. In other words, they were the product of natural actions (Peacock, 1991;
Raynal et al., 1995), mainly chunks coming from the cave’s walls and roof. Most
of these objects show no flaking, and only some may have apparent flake-scars.
They are isolated, however, lacking attributes that could indicate their human
origin, including distinct patterns or continuity in their flaking distribution.
Hence, we consider these pieces geofacts or naturefacts. Hence, they do not rep-

resent evidence of an earlier human occupation. As previously mentioned, similar
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natural pieces were registered in the upper layers and on the cave’s surface.
In summary, the Puente, Jaywamachay, and Pikimachay sites are significant be-
cause they contain archaeological material from hunter-gatherers living in the

Ayacucho Basin during the terminal Pleistocene to the early Holocene.

6. Conclusion

In light of the fact that these legacy collections have never been re-evaluated after
they were acquired, and only after our interventions and publications, we feel it is
our responsibility to report on the reevaluation we are undertaking until we have
new data addressing excavations and obtaining modern radiocarbon dates. Mac-
Neish’s investigations were remarkable for the sheer volume of data collected, but
this prolific output and the varying accounts in his subsequent publications also
created a degree of ambiguity and a lack of credibility. The original analyses, es-
pecially those on stone tools, were often brief and lacked the detailed, systematic
approaches used in modern archaeology. As a result, many questions about the
earliest occupations in the Ayacucho Basin remain unanswered. This re-evalua-
tion not only clarifies the record from three of the most prominent sites excavated
by MacNeish but also opens the door for future research by providing a modern,
systematic analysis of the collections. Specifically, our morpho-technological anal-
yses of the lithic assemblages and bone implement studies provide a refined un-
derstanding of the hunter-gatherer occupations in the region. Our work demon-
strates the value of revisiting these legacy collections to address new questions and
refine our understanding of this critical period in Andean prehistory.

When the Ayacucho Basin project was carried out, the prevalent archaeological
paradigm responded to a cultural history perspective. Hence, MacNeish and as-
sociates proposed a long regional sequence segmented into several “phases.” They
were mostly named after traditional Quechua names, including “Huanta,”
“Jaywa,” “Piki,” “Chihua,” and “Cachi,” among others. The archaeological ves-
tiges of layers XITA-XIII and XIV from the Puente site were attributed to some of
the oldest phases called “Jaywa” and “Puente” (MacNeish et al., 1981: pp. 87-94;
MacNeish et al., 1983: pp. 50-55). From our viewpoint, levels XIIA-XIII at Puente
belong to Early Holocene hunter-gatherers who shared similar technological fea-
tures in the Southern Andes (Yataco et al., 2021), despite the projectile points be-
ing called by different names (e.g., Capriles et al., 2010; Santoro et al., 2011). Those
from layer XIV may come from the upper layer, or they may also testify to a short
occupation event by an older Paleoindian group living at ~11.0 - 10.0 uncalibrated
kya. The low number of remains is consistent with the characteristics of some
early South American records (e.g., Politis & Prates, 2019). A similar conclusion
can be drawn from the remains of layers J to J2 and J3 of the Jaywamachay rock
shelter. The Fell projectile points recorded at this site are significant, as are similar
findings in other Peruvian locales (e.g., MacNeish et al., 1981; Rademaker et al.,
2014; Maggard, 2015; Yataco & Nami, 2016). This iconic Paleoindian artifact is

widely distributed from southern Mexico to southernmost South America and re-
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veals the Andean/Pacific route taken by foragers involved in South American col-
onization (Nami, 2021).

With the exception of some pieces, we concluded that the specimens from h-h1
of Pikimachay were artifacts made by humans. However, our opinion is that more
research needs to be done regarding chronology and geoarchaeology to verify the
true antiquity of the assemblages (Haynes, 2015; Borrero, 2016). However, leaving
open the possibility that the artifacts correspond to Late Glacial occupations, in a
previous report we compared the lithics from h-h1 with other lithic remains from
other early postglacial sites in the Southern Andes (Yataco & Nami, 2022). They
are characterized by simple comparable lithic artifacts, but virtually all of the old-
est lithic assemblages lacked clearly identifiable stone projectile points. Maybe
they have not been found yet, or perhaps weapon points were made of perishable
materials in that early era. The widespread appearance of distinctive styles of stone
projectile points in the later postglacial is likely due to the expansion of networks
within the increased population of hunter/gatherer groups throughout the conti-
nent as the climate ameliorated (Eriksson et al., 2012). On the other hand, we
concluded that the claimed “artifacts” from layers j to k are naturally fractured
rocks due to diverse natural processes (Eren et al., 2023), mainly chunks falling

down the cave’s wall.

Acknowledgements

We would like to express our gratitude to Ryan Wheeler, director of the Robert S.
Peabody Institute of Archaeology, and Marla Taylor (curator of collections at the
same institute). Our heartfelt thanks go to Bryan Vaughn for his photographs and
insights regarding the pollen samples he analyzed for the Ayacucho ethnobotani-
cal project. We also appreciate Treder Jauregui for his assistance in accessing bib-

liographic materials.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

(2005). Archaeology NEWS. Archaeology, 58, 10-15. http://www.jstor.org/stable/41781386

Abhler, S. (1971). Projectile Point Form and Function at Rodgers Shelter, Missouri.
Aldenderfer, M. (1998). Montane Foragers. Asana and the South-Central Andean Archaic.

University of Iowa.

Andrefsky, J. W. (2005). Lithics: Macroscopic Approaches to Analysis. Cambridge Univer-
sity Press. https://doi.org/10.1017/cbo9780511810244

Binford, L. R. (1983). In Pursuit of the Past: Decoding the Archaeological Record. Thames
and Hudson.

Bird J. (1946). The Archaeology of Patagonia. In J. H. Steward (Ed.), Handbook of South

American Indians (pp. 17-24). Smithsonian Institution Bureau of American Ethnology.

Blatt, H., Middleton, G., & Murray, R. (1980). Origin of Sedimentary Rocks. Prentice-Hall.

DOI: 10.4236/ad.2026.141001

32 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
http://www.jstor.org/stable/41781386
https://doi.org/10.1017/cbo9780511810244

H. G. Nami, J. J. Y. Capcha

Bonavia, D. (1982). Precerdmico Peruano. Los Gavilanes. Mar, desierto y oasis en la historia
del hombre. Corporacion Financiera de Desarrollo, S.A. COFIDE, Instituto Arque-
ologico Aleman.

Bonavia, D. (2007). De la caza-recoleccion a la agricultura: Una perspectiva local. In E.
Vergara (Ed.) and Instituto Frances de Estudios Andinos (IFEA), Arqueologia y vida:
Duccio Bonavia (pp. 97-118). Institut francais d’études andines.
https://doi.org/10.4000/books.ifea.5666

Bordes, F. (1981). Tyoplogie du Paleolitique Ancien et Moyen. Delmas. Publications de
PInstitut de Préhistoire de I'université de Bourdeux-CNRS.

Borrero, L. A. (2016). Ambiguity and Debates on the Early Peopling of South America.
PaleoAmerica, 2, 11-21. https://doi.org/10.1080/20555563.2015.1136498

Bricefio, J. (2011). Ultimos descubrimientos del Paijanense en la parte alta de los valles de
Chicama, Moche y Virt, norte del Pert: Nuevas perspectivas sobre los primeros caza-

dores-recolectores en los Andes de Sudamérica. Boletin de Arqueologia PUCP, No. 15,
165-203. https://doi.org/10.18800/boletindearqueologiapucp.201101.007

Burger, R. L., & Asaro, F. (1977). Analisis de rasgos significativos en la obsidiana de los
Andes Centrales. Revista del Museo Nacional, XLIII, 281-325.

Burger, R. L., & Glascock, M. D. (2000). Locating the Quispisisa Obsidian Source in the
Department of Ayacucho, Peru. Latin American Antiquity, 11, 258-268.
https://doi.org/10.2307/972177

Burger, R., & Asaro, F. (1993). La distribucién y procedencia de artefactos de obsidiana
durante el Periodo Inicial y Horizonte Temprano. In R. L. Burger (Ed.), Emergencia de
la civilizacion en los Andes ensayos de interpretacion. Universidad Nacional Mayor de
San Marcos.
https://escholarship.org/content/qt27w7x7zw/qt27w7x7zw_no-

Splash 97d8cc2a42ea33bbef130ce4007e3cdf.pdf

Callahan, E. (1981). Pamunkey Housebuilding: An Experimental Study of Late Woodland
Construction Technology in the Powhatan Confederacy. Ph.D. Thesis, Catholic Univer-
sity of America.

Callahan, E. (2016). Neolithic Danish Daggers. Volume 2. A Manual for Flintknappers and
Lithic Analysts. Piltdown Productions.

Callahan, E. H. (1979). The Basics of Biface Knapping in the Eastern Fluted Point Tradi-
tion. A Manual for Flintknappers and Lithic Analysts (pp. 1-180). Archaeology of East-
ern North America.

Capriles, J. M., Calla Maldonado, S., & Albarracin-Jordan, J. (2010). Tecnologia litica y
estrategias de subsistencia durante los periodos arcaico y formativo en el altiplano cen-
tral, Bolivia. Chungard (Arica), 43, 455-468.
https://doi.org/10.4067/s0717-73562011000300008

Cardich, A. (1958). Los Yacimientos de Lauricocha. Nuevas interpretaciones de la Prehis-
toria Peruana. In Centro Argentino de Estudios Prehistoéricos, Estudia Praehistorica I (p.
65). Centro Argentino de Estudios Prehistdricos.

Cardich A. (1964). Lauricocha. Fundamentos para una prehistoria de los Andes Centrales.
In Estudia Prehistorica III. Centro Argentino de Estudios Prehistéricos.

Chauchat, C. (1972). Ensayo de Tipologia Litica del Preceramico Peruano. Revista del
Museo Nacional, XXVIII, 125-132.

Chauchat, C. (1982). Le Paijanien du désert Cupisnique. Recherches sur I'occupation pré-
historique de la cote nord du Pérou au début de ’'Holocéne. Master’s Thesis, Université
de Bordeaux.

DOI: 10.4236/ad.2026.141001

33 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.4000/books.ifea.5666
https://doi.org/10.1080/20555563.2015.1136498
https://doi.org/10.18800/boletindearqueologiapucp.201101.007
https://doi.org/10.2307/972177
https://escholarship.org/content/qt27w7x7zw/qt27w7x7zw_noSplash_97d8cc2a42ea33bbef130ce4007e3cdf.pdf
https://escholarship.org/content/qt27w7x7zw/qt27w7x7zw_noSplash_97d8cc2a42ea33bbef130ce4007e3cdf.pdf
https://doi.org/10.4067/s0717-73562011000300008

H. G. Nami, J. J. Y. Capcha

Chauchat, C. (2022). Limaces and Unifaces in the Paijan Industry, Peru, and the Early Pre-
history of America. Lithic Technology, 47, 231-242.
https://doi.org/10.1080/01977261.2022.2029286

Chauchat, C., & Pélegrin, J. (1994). Le premier peuplement de la cote désertique du Pérou.
Bulletin de la Société préhistorique frangaise, 91, 275-280.
https://doi.org/10.3406/bspf.1994.9736

Chauchat, C., Pelegrin, J., Galvez, C., Becerra, R., & Esquerre, R. (2004). Projectile Point
Technology and Economy. A Case Study from Paijdn, North Coastal Perii. Texas A and

M University Press.

Civalero, M. T., & Nami, H. G. (2020). Experimentos y esquemas diacriticos para explorar
técnicas de talla unifacial del Holoceno temprano en el noroeste de Santa Cruz. Revista
del Museo de Antropologia, 13, 147-154.
https://doi.org/10.31048/1852.4826.v13.n1.24096

Crabtree, D. (1972). An Introduction to Flintworking. Pocatello, Occasional Papers of the
Idaho State University Museum.

de Beaune, S. A. (1989). Exemple ethnographique de I'usage pluri-fonctionnel d’un galet
de quartz. Bulletin de la Société préhistorique frangaise, 86, 61-64.
https://doi.org/10.3406/bspf.1989.9363

de Sonneville-Bordes, D., & Perrot, J. (1956). Lexique typologique du Paléolithique supéri-
eur. Bulletin de la Société préhistorique de France, 53, 547-559.
https://doi.org/10.3406/bspf.1956.3374

Dillehay, T. (2017). Where the Land Meets the Sea: Fourteen Millennia of Human History
at Huaca Prieta, Peru. University of Texas Press.

Dillehay, T. D. (1985). A Regional Perspective of Preceramic Times in the Central Andes.
Reviews in Anthropology, 12, 193-205. https://doi.org/10.1080/00988157.1985.9977731

Dillehay, T. D., Rossen, J., Andres, T. C., & Williams, D. E. (2007). Preceramic Adoption
of Peanut, Squash, and Cotton in Northern Peru. Science, 316, 1890-1893.
https://doi.org/10.1126/science.1141395

Ellen, R. F. (2011). The Eolith Debate, Evolutionist Anthropology and the Oxford Connec-
tion between 1880 and 1940. History and Anthropology, 22, 277-306.
https://doi.org/10.1080/02757206.2011.595007

Eren, M. L, Bebber, M. R,, Buchanan, B., Grunow, A., Key, A., Lycett, S. J. et al. (2023).
Antarctica as a ‘Natural Laboratory’ for the Critical Assessment of the Archaeological
Validity of Early Stone Tool Sites. Antiquity, 97, 472-482.
https://doi.org/10.15184/aqy.2023.4

Ericson, J. A., & Purdy, B. (1984). Toward the Analysis of Lithic Production Systems. In J.
Ericson, & B. Purdy (Eds.), Prehistoric Quarries and Lithic Production (pp. 1-10). Cam-
bridge University Press. https://doi.org/10.1017/cb09780511753244.002

Eriksson, A., Betti, L., Friend, A. D., Lycett, S. J., Singarayer, J. S., von Cramon-Taubadel,
N. et al. (2012). Late Pleistocene Climate Change and the Global Expansion of Anatom-
ically Modern Humans. Proceedings of the National Academy of Sciences of the United
States of America, 109, 16089-16094. https://doi.org/10.1073/pnas.1209494109

Fernandez, J. (1990). La cueva de Haichol: Arqueologia de los pinares cordilleranos del
Neuquen. Anales de Arqueologia y Etnologia, Volume 1, Number 43-45, 1-292.

Flenniken, J. J. (1984). The Past, Present, and Future of Flintknapping: An Anthropological
Perspective. Annual Review of Anthropology, 13, 187-203.
https://doi.org/10.1146/annurev.an.13.100184.001155

Garcia-Bércena, J. (1980). Una Punta Acanalada de la Cueva de Los Grifos, Ocozocoautlia,

DOI: 10.4236/ad.2026.141001

34 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.1080/01977261.2022.2029286
https://doi.org/10.3406/bspf.1994.9736
https://doi.org/10.31048/1852.4826.v13.n1.24096
https://doi.org/10.3406/bspf.1989.9363
https://doi.org/10.3406/bspf.1956.3374
https://doi.org/10.1080/00988157.1985.9977731
https://doi.org/10.1126/science.1141395
https://doi.org/10.1080/02757206.2011.595007
https://doi.org/10.15184/aqy.2023.4
https://doi.org/10.1017/cbo9780511753244.002
https://doi.org/10.1073/pnas.1209494109
https://doi.org/10.1146/annurev.an.13.100184.001155

H. G. Nami, J. J. Y. Capcha

Chiapas. Cuaderno de Trabajo del Departamento de Prehistoria No. 17, México DF: In-
stituto Nacional de Antropologia e Historia, México.

Giesso, M., Nami, H. G., Capcha, J.J. Y., Glascock, M. D., & Macdonald, B. L. (2020). XRF
Obsidian Analysis from Ayacucho Basin in Huamanga Province, South-Eastern Peru.
Archaeometry, 62,215-231. https://doi.org/10.1111/arcm.12529

Gonzalez, A. R. (1960). La estratigrafia de la gruta de Intihuasi, (Prov. de San Luis, RA) y
sus relaciones con otros sitios preceramicos de Sudameérica. Revista del Instituto de An-
tropologia, 1, 5-296.

Gradin, C. J. (1984). Investigaciones Arqueologicas en Casa de Piedra. Direcciéon General
y Ente Ejecutivo Casa de Piedra.

Grayson, D. K. (1986). Eoliths, Archaeological Ambiguity, and the Generation of ‘Middle
Range’ Research. In D. J. Meltzer, D. D. Fowler, & J. A. Sabloff (Eds.), American Archae-
ology Past and Future (pp. 71-133). Smithsonian Institution Press.

Harding, L. (2005). History of Modern Man Unravels as German Scholar Is Exposed as
Fraud. Flamboyant Anthropologist Falsified Dating of Key Discoveries. The Guardian.
https://www.theguardian.com/science/2005/feb/19/science.sciencenews

Haynes, G. (2015). The Millennium before Clovis. PaleoAmerica, 1, 134-162.
https://doi.org/10.1179/20555563152.00000000016

Hogg, A. G., Heaton, T. J., Hua, Q., Palmer, J. G., Turney, C. S., Southon, J. et al. (2020).
SHCal20 Southern Hemisphere Calibration, 0-55,000 Years Cal Bp. Radiocarbon, 62,
759-778. https://doi.org/10.1017/rdc.2020.59

Inizan, M. L., Reduron, M., Roche, H., & Tixier, J. (1995). Technologie de la Pierre Taillée.
Centre de Recherches et d’Etudes Préhistoriques.

Jackson, D., Méndez, C., Seguel, R., Maldonado, A., & Vargas, G. (2007). Initial Occupation
of the Pacific Coast of Chile during Late Pleistocene Times. Current Anthropology, 48,
725-731. https://doi.org/10.1086/520965

Jodry, M. A. (1999). Folsom Technological and Socioeconomic Strategies: Views from

Stewart’s Cattle Guard and the Upper Rio Grande Basin, Colorado. Ph.D. Thesis, Amer-
ican University.

Kaulicke, P. (1999). Contribuciones hacia la cronologia del Periodo Arcaico en las punas
de Junin. Boletin de Arqueologia PUCP, 3, 307-324.
https://doi.org/10.18800/boletindearqueologiapucp.199901.015

King, J. A., & Samford, P. (2019). Making Archaeological Collections Available for Re-
search: Recommendations for Repositories. Advances in Archaeological Practice, 7,311-
316. https://doi.org/10.1017/aap.2019.27

Lavallee, D., & Julien, M. (2012). Prehistoria de la Costa Extremo-Sur del Peru. Los pesca-
dores arcaicos de la Quebrada de los Burros (10,000-7,000 a.P.). Instituto Francés de
Estudios Andinos y Fondo Editorial de la Pontificia Universidad Catdlica del Peru.
https://doi.org/10.4000/books.ifea.7519

Lavallee, D., Julien, M., Wheeler, J., & Karlin, C. (1995). Telarmachay: Cazadores y Pastores
Prehistdricos de los Andes. Institut francais d’études andines.
https://doi.org/10.4000/books.ifea.10363

Leon, E., & Yataco Capcha, J. J. (2008). New Analysis of Lithic Artifacts from Ayacucho
Complex, Peru. Current Research in the Pleistocene, 25, 34-37.

Lizarraga-Mehringer, Y. (2000). Viscachani y el Precerdmico de Bolivia. PhD Thesis, Uni-
versitit zu Koln.

Luedtke, B. E. (1979). The Identification of Sources of Chert Artifacts. American Antiquity,

DOI: 10.4236/ad.2026.141001

35 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.1111/arcm.12529
https://www.theguardian.com/science/2005/feb/19/science.sciencenews
https://doi.org/10.1179/2055556315z.00000000016
https://doi.org/10.1017/rdc.2020.59
https://doi.org/10.1086/520965
https://doi.org/10.18800/boletindearqueologiapucp.199901.015
https://doi.org/10.1017/aap.2019.27
https://doi.org/10.4000/books.ifea.7519
https://doi.org/10.4000/books.ifea.10363

H. G. Nami, J. J. Y. Capcha

44, 744-757. https://doi.org/10.2307/279116

Lynch, T. (1980). Guitarrero Cave: Early Man in the Andes. Cornell University Press.

Lynch, T. (1983). The Paleo-Indians. In J. D. Jennings (Ed.). Ancient South Americans (pp.
87-137). W. H. Freeman.

Lynch, T. (1990b). El hombre de la edad glaciar en Suramérica: Una perspectiva europea.
Revista de Arqueologia Americana, No. I, 141-185.

Lynch, T. (1992). La realidad del concepto paleoindio en contra de las protestas de Mac-
Neish, Bryan y Gruhn. Revista de Arqueologia Americana, 5, 249-261.

Lynch, T. F. (1967). Quishqui Puncu: A Preceramic Site in Highland Peru. Science, 158,
780-783. https://doi.org/10.1126/science.158.3802.780

Lynch, T. F. (1974). The Antiquity of Man in South America. Quaternary Research, 4, 356-
377. https://doi.org/10.1016/0033-5894(74)90022-2

Lynch, T. F. (1990a). Glacial-Age Man in South America? A Critical Review. American
Antiquity, 55, 12-36. https://doi.org/10.2307/281490

Lynch, T. F.,, & Kennedy, K. A. R. (1970). Early Human Cultural and Skeletal Remains from
Guitarrero Cave, Northern Peru. Science, 169, 1307-1309.
https://doi.org/10.1126/science.169.3952.1307

MacNeish, R. (1967). The Prehistory of the Tehuacan Valley. University of Texas Press.

MacNeish, R. (1969). First Annual Report of the Ayacucho Archaeological-Botanical Pro-
Ject. A Robert S. Peabody Foundation for Archaeology Project. Phillips Academy.

MacNeish, R. (1979). The Early Man Remains from Pikimachay Cave, Ayacucho Basin,
Highland Pert. In R. L. Humphrey, & D. Stanford (Eds.), Pre-Llano Cultures of the
Americas: Paradoxes and Possibilities (pp. 1-47). The Anthropological Society of Wash-
ington.

MacNeish, R. (1992a). The Origins of Agriculture and Settled Life. University of Oklahoma

Press.

MacNeish, R. (1992b). Pikimachay, Pert: Algunas correcciones al andlisis de Lynch. Revista
de Arqueologia Americana, 5, 241-247.

MacNeish, R. S. (1971). Early Man in the Andes. Scientific American, 224, 36-46.
https://doi.org/10.1038/scientificamerican0471-36

MacNeish, R. S., Berger, R., & Protscha, R. (1970a). Megafauna and Man from Ayacucho,
Highland Peru. Science, 168, 975-977. https://doi.org/10.1126/science.168.3934.975

MacNeish, R. S., Cook, A., Lumbreras, L.; Vierra, R., & Nelken-Terner, A. (1981). Excava-
tions and Chronology. Prehistory of the Ayacucho Basin, Peru. Vol. II. Robert S. Pea-

body Foundation for Archaeology and the University of Michigan Press.

MacNeish, R. S., Johnson, F., Wittfogel, K. A., Woodbury, R. B., Neely, J. A, Huerta, G. H.,
& Hunt, E. (1972). The Prehistory of the Tehuacan Valley Vol. IV-V. University of Texas
Press.

MacNeish, R. S., Vierra, R. K., Nelken-Terner, A., & Garcia Cook, A. (1970b). Second An-
nual Report of the Ayacucho Archaeological-Botanical Project. Robert S. Peabody Found
for Archaeology.

MacNeish, R. S., Vierra, R. K., Nelken-Terner, A., & Phagan, C. J. (1980). Nonceramic Ar-
tifacts. Prehistory of the Ayacucho Basin, Peru. Vol. III. Robert S. Peabody Foundation
for Archaeology and the University of Michigan Press.

MacNeish, R. S., Vierra, R., Nelken-Terner, A., Lurie, R., & Cook, A. A. (1983). The Prece-
ramic Way of Life. Prehistory of the Ayacucho Basin, Peru. Vol. IV. Robert S. Peabody

DOI: 10.4236/ad.2026.141001

36 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.2307/279116
https://doi.org/10.1126/science.158.3802.780
https://doi.org/10.1016/0033-5894(74)90022-2
https://doi.org/10.2307/281490
https://doi.org/10.1126/science.169.3952.1307
https://doi.org/10.1038/scientificamerican0471-36
https://doi.org/10.1126/science.168.3934.975

H. G. Nami, J. J. Y. Capcha

Foundation for Archaeology and the University of Michigan Press.

MacNeish, R., Nelken-Terner, A., & Wietlander de Johnson I. (1967). The Prehistory of the
Tehuacdn Valley Vol. II, Edited by D. S. Byers for the Robert S. Peabody Foundation,
Phillips Academy, Andover. University of Texas Press.

Maggard, G. J. (2015). The el palto phase of northern pert: Cultural diversity in the late
pleistocene-early holocene. Chungard (Arica), 47, 25-40.
https://doi.org/10.4067/s0717-73562015005000009

Maggard, G., & Dillehay, T. D. (2011). El Palto Phase (13800-9800 BP). In T. Dillehay (Ed.),
From Foraging to Farming in the Andes (pp. 77-94). Cambridge University Press.
https://doi.org/10.1017/cb09780511793790.005

Malpass, M. (1983). The Preceramic Occupation of the Casma Valley. Ph.D. Thesis, Uni-
versity of Wisconsin.

Mann, C. C. (2005). Oldest Civilization in the Americas Revealed. Science, 307, 34-35.
https://doi.org/10.1126/science.307.5706.34

Manninen, M. K. (2007). Non-Flint Pseudo-Lithics: Some Considerations. Fennoscandia
Archaeologica, XXIV, 76-83.
https://journal.fi/fennoscandiaarchaeologica/article/view/126436/76254

Massone, M. (1987). Los cazadores paleoindios de Tres Arroyos (Tierra del Fuego). Anales
del Instituto de la Patagonia, Serie Ciencias Sociales, 17, 47-60.

Matsumoto, Y., Nesbitt, J., Glascock, M. D., Cavero Palomino, Y. I., & Burger, R. L. (2018).
Interregional Obsidian Exchange during the Late Initial Period and Early Horizon: New
Perspectives from Campanayuq Rumi, Peru. Latin American Antiquity, 29, 44-63.

https://doi.org/10.1017/1aq.2017.64

Mayer-Oakes, W. J. (1986). El Inga: A Paleo-Indian Site in the Sierra of Northern Ecuador.
Transactions of the American Philosophical Society, 76, 1.

https://doi.org/10.2307/1006466
Merino, J. (1994). Tipologia Litica. Centro de Estudios Aranzadi.

Morche, W, C., Albén, J. De la Cruz., & Cerron, F. (1995). Geologia del Cuadringulo de
Ayacucho, Hojas 27-5, escala 1: 100.000. Carta Geoldgica Nacional, Boletin 61, 1-120,
Serie A. Instituto Geoldgico Minero y Metalurgico.

Nami, H. G. (1986). Experimentos para el estudio de la tecnologia bifacial de las ocu-
paciones tardias en el extremo sur de la Patagonia Continental. Programa de Estudios
Prehistoricos: Informes de Investigacion 5. Consejo Nacional de Investigaciones
Cientificas y Técnicas.

Nami, H. G. (1988). Arqueologia experimental, tecnologia, artefactos bifaciales y modelos.
Estado actual del conocimiento en Patagonia y Tierra del Fuego. Anales del Instituto de
la Patagonia, 18, 157-176.

Nami, H. G. (1990). Simulacién y réplica de las puntas de proyectil. La Cueva de Haichol.
Arqueologia de los pinares cordilleranos del Neuquén. Anales de Arqueologia y
Etnologia, Vol. 1, No. 43-45, 227-241.

Nami, H. G. (2000). Investigaciones actualisticas y piedra tallada. I) Criterios experi-
mentales para identificar lascas de talla bipolar: Su aplicacion en la interpretacién de
artefactos arqueoldgicos de los extremos norte y sur de la Patagonia. /I7 Congreso Ar-
gentino de Americanistas, 3, 229-270.

Nami, H. G. (2007). Research in the Middle Negro River Basin (Uruguay) and the Paleoin-
dian Occupation of the Southern Cone. Current Anthropology, 48, 164-174.
https://doi.org/10.1086/510465

Nami, H. G. (2010). Late Pleistocene Technology in the New World: Bone Artifacts from

DOI: 10.4236/ad.2026.141001

37 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.4067/s0717-73562015005000009
https://doi.org/10.1017/cbo9780511793790.005
https://doi.org/10.1126/science.307.5706.34
https://journal.fi/fennoscandiaarchaeologica/article/view/126436/76254
https://doi.org/10.1017/laq.2017.64
https://doi.org/10.2307/1006466
https://doi.org/10.1086/510465

H. G. Nami, J. J. Y. Capcha

Cueva del Medio and Other Sites in the Southern Cone of South America. In A. Legrand-
Pineau, I. Sidéra, N. Buc, E. David, & V. Scheinsohn (Eds.), Ancient and Modern Bone
Artefacts from America to Russia. Cultural, Technological and Functional Signature (pp.
279-286). BAR International Series.

Nami, H. G. (2013). Archaelogy, Paleoindian Research and Lithic Technology in the Mid-
dle Negro River, Central Uruguay. Archaeological Discovery, 1, 1-22.

https://doi.org/10.4236/ad.2013.11001

Nami, H. G. (2014a). Arqueologia del ultimo milenio del Pleistoceno en el Cono Sur de
Sudamérica, puntas de proyectil y observaciones sobre tecnologia Paleoindia en el Nuevo
Mundo. In M. Farias, & A. Lourdeau (Eds.), Peuplement et Modalités d’Occupation de
I’Amérique du Sud: I’Apport de la Technologie Lithique (pp. 279-336). Copy-Média.

Nami, H. G. (2014b). Secuencias de reduccién bifaciales Paleoindias y puntas Fell en el
Valle del Ilalé (Ecuador): Observaciones para comprender la tecnologia litica pleis-
tocénica en Sudamérica. In M. Farias, & A. Lourdeau (Eds.), Peuplement et Modalités
d’Occupation de ’Amérique du Sud: L’Apport de la Technologie Lithique (pp. 179-220).
Copy-Média.

Nami, H. G. (2015). Experimental Observations on Some Non-Optimal Materials from
Southern South America. Lithic Technology, 40, 128-146.
https://doi.org/10.1179/2051618515y.0000000004

Nami, H. G. (2017). Exploring the Manufacture of Bifacial Stone Tools from the Middle
Rio Negro Basin, Uruguay: An Experimental Approach. Ethnoarchaeology; 9, 53-80.
https://doi.org/10.1080/19442890.2017.1286757

Nami, H. G. (2019). Paleoamerican Occupation, Stone Tools from the Cueva Del Medio,
and Considerations for the Late Pleistocene Archaeology in Southern South America.
Quaternary, 2, Article 28. https://doi.org/10.3390/quat2030028

Nami, H. G. (2021). Fishtailed Projectile Points in the Americas: Remarks and Hypotheses
on the Peopling of Northern South America and Beyond. Quaternary International, 578,
47-72. https://doi.org/10.1016/j.quaint.2020.06.004

Nami, H. G., & Civalero, M. T. (2017). Distinctive Unifacial Technology during the Early
Holocene in Southern South America. Archaeological Discovery, 5, 101-115.
https://doi.org/10.4236/ad.2017.53007

Nami, H. G., & Elkin, D. (1994). Aportes para la categorizacion de instrumentos de talla en
base a su densidad. Revista de Estudios Regionales, 12, 7-18.

Nami, H. G., & Stanford, D. J. (2016). Dating the Peopling of Northwestern South America:
An AMS Date from El Inga Site, Highland Ecuador. PaleoAmerica, 2, 60-63.
https://doi.org/10.1080/20555563.2016.1139793

Nami, H. G., & Yataco Capcha, J. (2020). Further Data on Fell Points from the Southern
Cone of South America. PaleoAmerica, 6, 379-386.
https://doi.org/10.1080/20555563.2020.1763721

Nami, H. G., Chichkoyan, K. V., Yataco Capcha, J., & Lanata, J. L. (2023). New Tapho-
nomic Approach Applied to the Late Pleistocene Bone Remains from Pikimachay Cave,

Ayacucho Basin, Peru: Possible Implications for the Debate on Human Colonisation of
Western South America. Bulletins et mémoires de la société d’anthropologie de Paris,
35, 4-24. https://doi.org/10.4000/bmsap.12018

Nuiiez, L., Casamiquela, R., Schiappacasse, V., Niemeyer, H., & Villagrdn, C. (1994).
Cuenca de Taguatagua en Chile: El ambiente del Pleistoceno y ocupaciones humanas.
Revista Chilena de Historia Natural, 67, 503-519.

Odell, G. H. (2003). Lithic Analysis. Springer. https://doi.org/10.1007/978-1-4419-9009-9

DOI: 10.4236/ad.2026.141001

38 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.4236/ad.2013.11001
https://doi.org/10.1179/2051618515y.0000000004
https://doi.org/10.1080/19442890.2017.1286757
https://doi.org/10.3390/quat2030028
https://doi.org/10.1016/j.quaint.2020.06.004
https://doi.org/10.4236/ad.2017.53007
https://doi.org/10.1080/20555563.2016.1139793
https://doi.org/10.1080/20555563.2020.1763721
https://doi.org/10.4000/bmsap.12018
https://doi.org/10.1007/978-1-4419-9009-9

H. G. Nami, J. J. Y. Capcha

Ortiz, V., & Toledo, C. (2022). Analisis Petrografico y Tecno-Tipologico de artefactos liti-
cos de la cueva de Pikimachay (Fases Pacaicasa y Ayacucho). Arqueologicas, 31, 19-44.

Osorio, D., Jackson, D., Ugalde, P. C,, Latorre, C., De Pol-Holz, R., & Santoro, C. M. (2011).
Hakenasa Cave and Its Relevance for the Peopling of the Southern Andean Altiplano.
Antiquity, 85, 1194-1208. https://doi.org/10.1017/s0003598x00062001

Patterson, L. w. (1983). Criteria for Determining the Attributes of Man-Made Lithics. Jour-
nal of Field Archaeology, 10, 297-307. https://doi.org/10.1179/009346983791504336

Peacock, E. (1991). Distinguishing between Artifacts and Geofacts: A Test Case from East-
ern England. Journal of Field Archaeology; 18, 345-361.
https://doi.org/10.1179/009346991791548645

Pearson, G. A., & Bostrom, P. (1998). A New Fluted Stemmed Point from Belize and Its
Implications for a Circum-Caribbean Paleoindian Culture Area. Current Research in the
Pleistocene, 15, 34-37.

Politis, G. G., & Prates, L. (2019). The Pre-Clovis Peopling of South America. The SAA
Archaeological Record, 19, 40-44.

Preston, B. (2019). Artifact. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy.
https://plato.stanford.edu/archives/sum2019/entries/artifact/

Purdy, B. A. (1975). Fractures for the Archaeologist. In E. H. Swanson (Ed.), Lithic Tech-
nology (133-142). De Gruyter Mouton. https://doi.org/10.1515/9783111390376.133

Purtill, M. (2012). A Persistent Place: A Landscape Approach to the Prehistoric Archaeol-
ogy of the Greenlee Tract. Southern Ohio Gray and Pape, Inc.

Rademaker, K., Hodgins, G., Moore, K., Zarrillo, S., Miller, C., Bromley, G. R. M. et al.
(2014). Paleoindian Settlement of the High-Altitude Peruvian Andes. Science, 346, 466-
469. https://doi.org/10.1126/science.1258260

Ravines, R. (1972). Secuencia y cambios en los artefactos liticos del sur del Peru. Revista

del Museo Nacional, XXVIII, 133-184.

Raynal, J. P., Magoga, L., & Bindon, P. (1995). Tephrofacts and the First Occupation of the
French Massif Central. In W. Roebroeks, & T. van Kolfschoten (Eds.), The Earliest Oc-
cupation of Europe. Proceedings of the European Science Foundation workshop at Tau-
tavel (France) 1993 (pp. 129-146). University Press.

Rick J. (1983). Cronologia, clima y subsistencia en El Precerdmico Peruano. Ediciones IN-
DEA. Instituto Andino de Estudios Arqueoldgicos.

Rick, J. W. (1980). Prehistoric Hunters of the High Andes. Academic Press.

Rick, J. W. (1987). Dates as Data: An Examination of the Peruvian Preceramic Radiocarbon
Record. American Antiquity, 52, 55-73. https://doi.org/10.2307/281060

Rick, J. W. (1988). The Character and context of Highland Preceramic Society. In W.
Keting (Ed.), Peruvian Prehistory: An Overview of Pre-Inca Society (pp. 3-40). Cam-
bridge University Press.

Rivera Casanovas, C., & Calla Maldonado, S. (2011). Cazadores recolectores del periodo
arcaico en los valles y serranias de la region de san lucas, chuquisaca, bolivia. Chungard
(Arica), 43, 433-454. https://doi.org/10.4067/s0717-73562011000300007

Sandweiss, D. H., & Rademaker, K. M. (2011). El poblamiento del sur peruano: Costa y
sierra. Boletin de Arqueologia PUCP, 15,275-293.
https://doi.org/10.18800/boletindearqueologiapucp.201101.010

Santoro, C. M., Ugalde, P. C., Latorre, C,, Salas, C., Osorio, D., Jackson, D. et al. (2011).
Ocupacion humana pleistocénica en el desierto de atacama: primeros resultados de la
aplicaciéon de un modelo predictivo de investigacion interdisciplinaria. Chungard

DOI: 10.4236/ad.2026.141001

39 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.1017/s0003598x00062001
https://doi.org/10.1179/009346983791504336
https://doi.org/10.1179/009346991791548645
https://plato.stanford.edu/archives/sum2019/entries/artifact/
https://doi.org/10.1515/9783111390376.133
https://doi.org/10.1126/science.1258260
https://doi.org/10.2307/281060
https://doi.org/10.4067/s0717-73562011000300007
https://doi.org/10.18800/boletindearqueologiapucp.201101.010

H. G. Nami, J. J. Y. Capcha

(Arica), 43, 353-366. https://doi.org/10.4067/s0717-73562011000300003

Sauer, C. D. (1950). Cultivated Plants of South and Central America. In J. H. Steward (Ed.),
Handbook of South American Indians (pp. 487-543). Smithsonian Institution.

Schier, W., & Pollock, S. (2020). Introduction. In W. Schier, & S. Pollock (Eds.), The Com-
petition of Fibres (pp. 1-4). Oxbow Books. https://doi.org/10.2307/j.ctv13pk7d6.7

St. Amand, F., Childs, S. T., Reitz, E. J., Heller, S., Newsom, B., Rick, T. C. et al. (2020).
Leveraging Legacy Archaeological Collections as Proxies for Climate and Environmental

Research. Proceedings of the National Academy of Sciences of the United States of
America, 117, 8287-8294. https://doi.org/10.1073/pnas.1914154117

Tarbuck, E. J., & Lutgens, F. K. (1999). Earth: An Introduction to Physical Geology (6th
ed.). Prentice Hall.

Toth, N., Clark, D., & Ligabue, G. (1992). The Last Stone Ax Makers. Scientific American,
267, 88-93. https://doi.org/10.1038/scientificamerican0792-88

Uceda, C. (1992). Industrias liticas preceramicas en Casma. In D. Bonavia (Ed.), Estudios
de Arqueologia Peruana (pp. 45-67). FOMCIENCIAS.

Whittaker, J. C., & Kaldahl, E. J. (2001). Where the Waste Went: A Knapper’s Dump at
Grassopper Pueblo. In W. Andrefsky Jr. (Ed.), Debitage: Context, Form and Meaning
(pp. 32-60). University of Utah Press.

Whittaker, J. C., Caulkins, D., & Kamp, K. A. (1998). Evaluating Consistency in Typology
and Classification. Journal of Archaeological Method and Theory, 5, 129-164.
https://doi.org/10.1007/bf02427967

Yataco C. J. J. & Nami, H. G. (2016). A Reevaluation of Paleoamerican Artifacts from Jay-
wamachay Rockshelter, Ayacucho Valley, Peru. PaleoAmerica, 2, 368-372.
https://doi.org/10.1080/20555563.2016.1199198

Yataco C. J. J. & Nami, H. G. (2023). Cazadores-recolectores de la transicion Pleisto-
ceno/Holoceno Temprano de Jaywamachay, Ayacucho. Arqueologia y Sociedad, No. 23,
23-51. https://doi.org/10.15381/arqueolsoc.2023n39.e26163

Yataco C.J.J. (2020). Reevaluacion de la seccion sur de la cueva de Pikimachay, Ayacucho,
Perii: Aporte de la morfotecnologia litica desde el Precerdmico hasta el Horizonte Tar-
dio. Master’s Thesis, Yamagata University.

Yataco C. J. J., Nami, H. G., & Huiza, W. (2021). A Reassessment on the Lithic Artefacts
from the Earliest Human Occupations at Puente Rock Shelter, Ayacucho Valley, Peru.
Archaeological Discovery, 9, 91-112. https://doi.org/10.4236/ad.2021.92005

Yataco, C.J.J. (2011). Revision de las evidencias de Pikimachay, Ayacucho, ocupacién del
Pleistoceno Final en los Andes Centrales. Boletin de Arqueologia PUCP, No. 15, 247-
274. https://doi.org/10.18800/boletindearqueologiapucp.201101.009

Yataco, C. J.J., & Nami, H. G. (2022). A New View on the Late Pleistocene Lithic Remains
from Pikimachay Cave, South Central Peru. Archaeological Discovery, 10, 282-334.
https://doi.org/10.4236/2d.2022.104010

Zidlkowski, M. S., Pazdur Mieczyslaw, F., Krzanowski, A., & Michczynski, A. (1994). An-
des: Radiocarbon Database for Bolivia, Ecuador, and Peru. Andean Archaeological Mis-
sion of the Institute for Archaeology, Warsaw University; Gliwice Radiocarbon Labora-
tory, Institute of Physics, Silesian Technical University.

DOI: 10.4236/ad.2026.141001

40 Archaeological Discovery


https://doi.org/10.4236/ad.2026.141001
https://doi.org/10.4067/s0717-73562011000300003
https://doi.org/10.2307/j.ctv13pk7d6.7
https://doi.org/10.1073/pnas.1914154117
https://doi.org/10.1038/scientificamerican0792-88
https://doi.org/10.1007/bf02427967
https://doi.org/10.1080/20555563.2016.1199198
https://doi.org/10.15381/arqueolsoc.2023n39.e26163
https://doi.org/10.4236/ad.2021.92005
https://doi.org/10.18800/boletindearqueologiapucp.201101.009
https://doi.org/10.4236/ad.2022.104010

	Reevaluating the MacNeish Legacy Collections: Late Pleistocene/Early Holocene Archaeology from the Ayacucho Basin, Peru
	Abstract
	Keywords
	1. Introduction
	2. General Background 
	3. Chronological Remarks 
	4. Analysis and Observations 
	4.1. Puente Rockshelter 
	4.2. Jaywamachay 
	4.3. Pikimachay Cave 

	5. Results and Discussion 
	6. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

