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Abstract: The excavations at the Loma Atahualpa site (Atahualpa-66) in the Santa Elena Province of
Ecuador were conducted by Russian, Ecuadorian, and Japanese archaeologists in 2017 and 2018.
Three human burials were discovered approximately 100 cm below the ground surface, indicating
that they probably originated from the Late Las Vegas culture of the preceramic period. This study
aims to understand the technological and functional features of stone tools from the preceramic
period at the Loma Atahualpa site. In addition, technological and functional changes between the
Early-Middle Las Vegas and Early Valdivia cultures were examined in comparison to the materials

already analyzed.

1. Introduction

Since the late 1950s, the earliest pottery has been
attributed to the materials of the Early Formative Valdivia
culture in coastal Ecuador. The Real Alto site, one of the
most significant sites of the Valdivia culture, was excavated
in the 1970s and 1980s. A series of field studies provided
extensive and precise information on the evolution of
small sites of early agriculturalists into huge settlements
with artificial mounds and plazas and, later, into one of
the earliest regional ceremonial centers in South America
(Marcos 1988). Unfortunately, intensive expeditions of
Valdivia culture sites were interrupted after the mid-1980s.
Consequently, several important archaeological questions
have remained unanswered for approximately 30 years.

In 2014, 2015, and 2017, new excavations of the Real Alto
site were conducted by Russian, Ecuadorian, and Japanese
archeologists (Popov et al. 2017). The main goal of their
research was to discover the oldest cultural layer containing
Valdivia | and San Pedro pottery in the early ceramic
period. At last, the authors discovered the oldest non-
ceramic culture at the Real Alto site, dated around 5,800 BP
(6655-6563calBP). In addition, numerous lithic artifacts were
unearthed and analyzed based on techno-typology and use-
wear (Tabarev and Kanomata 2015, Kanomata et al. 2019b).
The authors proposed the original model of the “Tropical
package” for the transitional period from hunter-gatherers to

early agriculturalists in coastal Ecuador. Moreover, the new
radiocarbon dates of Valdivia | and San Pedro potteries (n
=5) could be attributed to 4640 to 4450BP (5470-4880calBP)
(Tabarev et al. 2016, Kanomata et al. 2019b). In the case of
the Santa Elena Peninsula, we suggest the existence of pre-
Valdivia without pottery as well as Las Vegas with pottery.
The next target was to understand the dates and features of
the Late Las Vegas culture.

2. New Excavation at the Loma Atahualpa Site

A small test pit was excavated at the Loma Atahualpa
site (Atahualpa-66) in Santa Elena Province in October
2017, in which a human burial was discovered 95cm
below the ground surface. The burial was attributed to the
preceramic period because this cultural level contains no
pottery. Accelerator Mass Spectrometry (AMS) dates were
obtained from the charcoal samples situated 80—-100 cm
below the ground surface (Table 1). A radiocarbon date
near the burial indicated a preceramic age (5,340+30BP)
and another, farther away from burial, yielded a younger
age (3,280+30BP). Based upon these results, the burial can
be attributed to the Late Las Vegas culture, and this site is
deemed the most suitable target to achieve our research
goal.

In 2018, the second excavation was directed by J. G.
Marcos, A. N. Popov, and A. V. Tabarev. This project was
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Tab.1 Radiocarbon dates at the Loma Atahualpa site. *OxCal v.4.4.2 (Bronk Ramsey 2020) and Intcal 20

. Carbon Data with 8"°C Correction
M aterial Pre- 13 -
Lab Number | Sample Sample Provenance recovery | 6 C (%o) (AMS)| Conventional
Type treatment o pMC (%)
(%) 'C Age (yrBP)
TAAA- 1 level 5, burial 1, 80- | Charred | =\ 66 2544 + 024 | 5340 = 30 | 51.44 + 0.18
181070 100cm material
TAAA- Charred
2 level 5, 80-100cm ATEC T AaA 70 | 2693 = 029 | 3,280 = 30 | 66.48 + 0.23
181071 material
N103/E105, dark spot
11‘9"00”9‘; 3 lunder shell mound Ch*t‘“?dl AaA 68 | 2643 = 027 | 2,950 + 30 | 69.31 = 0.22
burial 3, 100-120cm fateria
. 13 . . .
Lab Number Data without § "C Correction Age for Calibration Calibrated Age ( 15) Calibrated Age (20)
Age (yrBP) | pMC (%) (yrBP)
6196calBP - 6172calBP (13.9%)* | 6268calBP - 6245¢calBP (6.1%)*
TAAA- 6149calBP - 6113calBP (22.0%)* | 6205calBP - 6105calBP ( 47.5%)*
5350 = 30 | 5139 = 018 | 5340 = 27 e calBP (22.0%) e calBP (47.5%)
181070 6078calBP - 6058calBP (10.3%)* | 6089calBP - 6001calBP (41.9%)*
6050calBP - 6011calBP (22.1%)*
TAAA- 3556calBP - 3530calBP ( 21.3%)*
3310 + 30 | 6621 £ 022 | 3279 + 27 e calBP (21.3%)% | o alBP - 3447calBP (95.4%)*
181071 3494calBP - 3454calBP (46.9%)*
TAAA- 3205calBP - 3196calBP (1.3%
2070 + 20 | 69.1 = 021 | 2945 £ 25 3160calBP - 3069calBP (68.2%) c calBP (1.3%)
190093 3176calBP - 3000calBP (94.1%)

*OxCal v.4.4.2: Bronk Ramsey (2020) ; r5; Atomospheric data from Reimer et al. (2020)

conducted with the cooperation of Russian-Ecuadorian and
Japanese archeologists. The area of the main unit (no.1)
was 28 m® and accompanied by a trench (no.1, 4 m?) and
five test pits (no.1-5, each 2 m?). The basic stratigraphy in
the main unit comprised six layers as follows:

1% Solid grayish sand (10-40cm depth).

2" Sandy loam of dark brown-greyish color (40-60cm

depth).

3": Sandy loam of dark brown-greyish color with Anadara

shells (60-80cm depth).

4" Sandy loam of dark brown-greyish color (80-100cm

depth).

5" Sandy loam of dark brown-greyish color with Anadara

shells (100-120cm depth).

6" Solid yellow-brownish sand (deeper than 120cm) —

sterile horizon.

Three burials were discovered in the lower levels of the
main unit, situated approximately 100 cm below the ground
surface. Burial no.2 was contained in the layer with shells
(5th layer), which covered burials no.1 and 3. Burial no. 1
was discovered in the test pit in 2017. The closest charcoal
of burial no. 3 was selected as a sample for radiocarbon
determination. Unfortunately, the date measured by the
AMS method, 2,950+30BP, was more recent than two dates
attributed to the upper level (5" level). This suggests that
the 6" layer was contaminated from the upper layers due
to elements such as animal burrows or dry cracks under

the ground. Soil cracks identified on the sterile horizon at
the bottom of the main unit may have contributed to this
contamination.

A number of pottery fragments were recovered from the
main unit. More than 95 % of the potteries were unearthed
from a depth of 0-80 cm (levels 1-3). These are typologically
attributed to the Late Valdivia, Machallila, and Guangala-
Mantefia cultures. Therefore, the artifacts situated greater
than 80 cm in depth can be attributed to the preceramic
culture.

Because precise analysis of ceramics and lithic tools is
in progress, the authors explain the characteristics of lithic
tools in preceramic culture from the viewpoint of technology
and function.

3. Technology

The authors selected 30 lithic tools from more than
3,000 materials (99% is represented by the by-products
of percussion) and created the illustrations presented in
Fig. 1, 2 and 3. These tools included denticulates (8), an
end scraper (1), flakes (3), flakes with microflaking (3),
notches (2), a notched scraper (1), retouched flakes (9), and
scrapers (2) (Tab. 2) made from chalcedony (10), chert (16),
jasper (2), and quartzite (2). The raw material composition
indicates that artisans intentionally selected hard and
silicified stones for manufacturing flake tools. The average
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size of the flake tools was 37.4 mm long, 26.6 mm wide, and
12.1 mm thick. The average striking angle was 109.3°. Blank
flakes were removed by direct knapping using hard stone
hammers. The existence of a bipolar technique is unclear.
Secondary retouch flake removals were performed using

23

the same method. Multiple circular cracks formed by hitting
were observed on the surface of three flake tools (Fig. 13—4,
11, and 14—-13 ). These traces indicate failures in knapping
during secondary removals.

Tab.2 Attributes and use-wear of lithic tools at the Loma Atahualpa site in 2018

length | width | thick raw striking " polish worked - )
no. | square |depth| tool type . used position ; striation| operation
(mm) [(mm)|ness| material angle type material
1 retouched | 47 5| 5 1 | 8.7 | chalcedony| 120 | dorsaliieftiiow [B? or D22 V°°%  |barallel| cutisaw
flake bone/antler
N104- retouched .
2 106 flake 278 136.2 11 jasper 119 - - - -
[E104 retouched | 49 | 196 | 27| chert ; ventralleft - vertical| whittle
flake middle
denticulate | 24.7 | 29.6 [10.3 chert - - - - -
retg:ﬁged 49.2 | 34.3| 97| jasper 94 | both/bothflow | D2? bO”e/f'”“er parallel| cut/saw
flake with dorsal/right/low, ., .| Wwood,
6 N102- microflaking 46 54 | 9.5 | chalcedony 91 ventrallleftlow D27? or B~ bone/antler parallel| cut/saw
106 notched
JE105 scraper 66.9 | 27.8 |120.7 chert 117 - - - -
notch 28.6 [ 20.6 |10.1 chert - - - - -
snapped | 336 1244 (99| chert - - - - -
flake
10 retouched | o5 4 | 417 7 chert - - - - -
N102- | s0- flake
11 denticulate | 20 | 24.5[15.2 chert - - - - -
106 100 ventral/notched bone/antler
12 /E101 cm | denticulate | 31 24.7 | 17.4 | chalcedony - edge D1? N vertical| whittle
13 denticulate | 26.4 | 17.5 [ 12.4| chalcedony [ 127 - - - -
13(2) end scraper| 42 |25.7|15.1| chert 126 Ve””i'(’j’;‘:c"ed 2 vertical| whittle
14 | N102- notch | 405 | 405 |12.1|chalcedony| 93 |ventralnotched g, o pool  WOOd, 1 liel| cut/saw
106 edge bone/antler
15 | /E103 scraper 60.7 | 30.5]21.6| quartite - - - - -
16 flake 48 [ 174 7.7 quartite 108 - - - -
17 flake 41.8 | 30.5|15.9| chalcedony| 120 - - - -
snapped
18 flake with | 24.2 | 204 8 chert - - - - -
retouch
19 N11862' retg:ﬁzed 25.1 | 37.2| 9.5 |chalcedony| - | ventrallbase | D17 bO”e/f'”“er ? y
20 /E102 denticulate | 36.8 | 33.1 | 12.9| chalcedony - ventra;Zthched D1, D2 | bone/antler |vertical| whittle
21 flake with | 36 5 1 16.5[12.7|  chert 133 - - - -
microflaking
22 flake with | 50 4 | 69| 9.9| chert 105 | dorsalfeft, D2 | bone/antler |parallel| cut/saw
microflaking ventral/right
23 | N102 denticulate | 45.7 | 42.7 | 24 |chalcedony| 90 dorsal/right, D2 | bone/antler |parallel| cut/saw
JE106 ventral/left
24 denticulate | 39.2 [ 29.219.2 chert - - - - -
25 100- | denticulate | 43.3 | 24.7 [17.9|  chert 100 Ve”"ae'(’j’;‘:d‘e‘j D1, D2 | bone/antler |vertical| whittie
110
dorsal/left wood
S PN o ,
26 cm scraper 33.5(20.2]| 8.7 chert 103 ventralfright B? or D27 bone/antler parallel| cut/saw
27 | N102 retouched | 555 | 481 | 67| chert - - - - -
JE105 flake
28 flake 55.2 | 17.4 | 3.1 [chalcedony|[ 103 - - - -
29 retouched | 399 | 472 (132| chert - - - - -
flake
30 |burial no.2 axe 762 | 52.3 [31.5 9N - - - - -
madstone
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1~12: 80-100 cm in depth
Scale=75%

Fig.1 Lithic artifacts at the Loma Atahualpa site in 2018.

Based upon research conducted by the authors, these  From a techno-typological point of view, it is difficult to
technological characteristics are common to the Las Vegas  distinguish which culture these lithic tools belong to.
and Early Valdivia cultures (Tabarev and Kanomata 2015).
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22~23: 100- 110 cm in depth
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Fig.2 Lithic artifacts at the Loma Atahualpa site in 2018.
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Fig.3 Lithic artifacts at the Loma Atahualpa site in 2018.

4. Function

1)Object

Object materials for use-wear analysis were unearthed
from 80 to 100 cm (level 4) and 100 to 110 cm (level 5)
below the ground surface. The vertical distribution of pottery
and characteristics of lithic technology indicate that a cultural
layer deeper than 80 cm from the surface would belong to
the Late Las Vegas or Post Las Vegas period. Therefore,
the objective of the use-wear analysis is to understand the
function of stone tools in this period.

2)Method
Use wear analyses were carried out by one of the authors

24~26: 100 - 110 cm in depth,
27:burial no.2, 100 - 110 cm in depth
Scale=75%

(Kanomata) at the Real Alto site from 2014 to 2017. The
raw materials of the lithic tools recovered from the Real
Alto and Loma Atahualpa sites included chalcedony, chert,
and quartzite. Thus, the same methodology was applied in
this analysis. As the authors excavated all of the materials
in 2018, specific items were intentionally selected just after
discovery and carefully washed. The authors observed lithic
artifacts from 80 to 110 cm below the surface (levels 4 and 5)
with the naked eye and tried to find stone tools that exhibited
retouch, micro-flaking, and abrasion. Next, these materials
were carefully examined under a metallurgical microscope
(OLYMPUS BH). Microscopic photos were taken using a
digital USB camera, and some of them were processed
using image-composing software (Helicon Focus). Although
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most lithic artifacts exhibited no apparent use-wear, four was used to classify micro-wear polishes. Systematic use-
lithic tools with relatively obvious use-wear polishes and  wear analysis was conducted using the “Keely method” (or
seven tools with unapparent use-wear were identified (Tab.  the “high power approach”) to identify worked material and
2). A microscope with magnification between 100x and 400%x  operation (Keely 1980, Akoshima 1989).

Scale=75%

3 bone/antler polish and vertical striation (x200)

4 bone/antler polish and vertical striation (x200) 5 bone/antler polish and vertical striation (x200)

Fig.4 Use-wear on lithic artifacts at the Loma Atahualpa site in 2018.
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Scale=75%

1 bone/antler polish and vertical striation (x200)

4 bone/antler polish and vertical striation (x200)

2 bone/antler polish and vertical striation (x200)

Fig.5 Use-wear on lithic artifacts at the Loma Atahualpa site in 2018.
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1 bone/antler polish and parallel striation (x200)

Scale=75%

3 bone/antler polish and vertical striation (x200)

2 bone/antler polish and parellel striation (x200)

4 bone/antler polish and vertical striation (x200)

Fig.6 Use-wear on lithic artifacts at the Loma Atahualpa site in 2018.

3) Result

Denticulate no. 25 exhibited the most apparent use-
wear pattern. This tool has three notched edges, with
use-wear polishes formed at the central part of all edges
(Fig.4). Polished surfaces with vertical striations exhibited
characteristics of bone/antler use-wear pattern— a bright/flat
surface, narrow/highly dense striations, and rounded edges.
This means three independent use zones (IUZ: defined by
Vaughan [1985a,]) for whittling bone/antler were recognized

on a lithic tool.

Notching and denticulate are related to whittling bone/
antler. No. 20 exhibits a use-related polish with vertical
striations on the center of the notched edge (Fig. 5-1 and 2).
No. 12 shows the same traces on the notched edge at the
distal end (Fig. 7-1 and 2).

The other tools were utilized for cutting/sawing activities.
Edges that were not retouched were sharp enough to cut
and saw relatively hard materials. The polished surface
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Scale=75%

A e

2 bone/antler polish and vertical striation (x200)

4 bone/antler polish and parallel striation (x200)

Fig.7 Use-wear on lithic artifacts at the Loma Atahualpa site in 2018.

exhibits characteristics of cutting/sawing relatively hard  antler, the most probable worked material is bone/antler
materials such as wood and bone/antler (Fig. 5-3, 4, 6-3, because there is no developed polish typical of working
4, 7-3, 4, and 8 ). Although the development of the polish is  wood in this industry.

not sufficient to classify worked material into wood or bone/
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5. Polishing technology of the axe

Because an axe was discovered with burial no.2, it is
important to know whether this axe was used. The axe was
made of green mudstone with pecking, flaking, and polishing
techniques. The author examined all the surfaces and edges
of the axe not only to recognize use-wear but also to classify
polishing technologies.

Scale=75%

2 bone/antler polish and vertical striation (x200)

Removal of the face by knapping exhibits no striation in
the area except for the ridge that contacted the polishing
tool (Fig. 9-1 ). Pecking traces show overlapping pits
without striation and polishing (Fig. 9-2). The polishing
area indicates apparent and parallel striations with polish
(Fig. 9-3 -6, 10—-1 —6). The development of polish differs
according to the degree of polishing activity. The brightest
polish is shown in the central area of the axe. According

, # R By D .
3 bone/antler polish and parallel striation (x200)

Fig.8 Use-wear on lithic artifacts at the Loma Atahualpa site in 2018.
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Scale=50%

Fig.9 Polished surface and striations on the axe at the Loma Atahualpa site in 2018.

(x100)
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Fig.10 Polished surface and striations on the axe at the Loma Atahualpa site in 2018.

(x100)

33



34

Anatoly M. Kuznetsov, Yoshitaka Kanomata and Yosuke Aoki

. R
n, dry, 1 min.

e > el s
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4. sandstone B, dry, 1

Fig.11 Polished surface and striations formed by experimentations.

(x100)
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Composition of worked material

35

[craft activities)
s by cultural layer

bone
antler hide
Las Vegas 2 24 I
(10,800-6,600BP) v
Atahualpa 11 20
(older than 5,340BP)
shell
Real Alto-L3 2 2 5
(5,8008P) preceramic pottery
early ceramic wood
Real Alto-L2 3 |1 1- 24 !
(4,500BP) stone
meat
Real Alto-L1 2 1 3 . 9
0% 20% 40% 60% 80% 100%
EBone/Antler @EShell EWood BEStone BHide B Meat DOunused

Fig. 12 Changes of lithic usage between Las Vegas a

to the experimentations, these traces are similar to those
created by repetitive contact with sandstone under wet
conditions (Fig.11-2 and 5). The supposed edge does not
exhibit any polish despite the existence of apparent striations
(Fig. 9-7 and 10-7). In general, soft materials, such as
wood and hide, will produce a bright and rounded polish with
narrow/sharp striations (Fig. 11-6, 7, and 8). In summary, it
is highly probable that an unused or resharpened axe was
buried with human body no. 2. The hafting trace is also
unclear.

6. Summary and Further Prospects

Technological and functional research results were
gradually accomplished by the authors at the Las Vegas
OGSE-80 (Kanomata et al. 2014), Real Alto (Kanomata
et al. 2014, Tabarev and Kanomata 2015, Kanomata et al.
2019a), and Loma Atahualpa sites. Because these materials
belonged to the Early-Middle Las Vegas and Early Valdivia
cultures, technological and functional changes could be
examined chronologically. Twenty-seven lithic artifacts were
analyzed using a microscope and three tools exhibiting use-

nd Early Valdivia cultures

wear were identified at the OGSE-80 Las Vegas type site
(Fig. 12). It was determined that two of them were used for
bone/antler processing and the third for hide scraping. In
the lower level of the Loma Atahualpa site, attributed to
the Late Las Vegas culture, lithic tools were used for basic
bone/antler processing. Tools recovered from the lowest
level of the Real Alto site, also attributed to the Late Las
Vegas culture, were used primarily for bone/antler and shell
processing. These sites and cultural layers were commonly
attributed to the preceramic period. In the Early Valdivia
culture, various processing activities were identified at levels
2 and 1 at the Real Alto site. Wood and stone processing
were identified in addition to bone/antler and shell workings.
In addition, extensive use wear traces were created by the
larger number of lithic tools. Thus, it can be inferred that
various natural resources have been utilized for processing
activities since the emergence of pottery. Such changes in
lithic tool usage reflect developments in the social-economic
structure, including a transition in subsistence from mobile
hunter-gatherers to early agriculturists.
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e RIS R = FEA D 4640-4450BP (5470-4880calBP) & 12
TSz (Tabarev et al 2016, Kanomata et al. 2019b), H >
ATL—FHETlE. £88% D T ANA AL EFEKRIC,
TEEEEVE/NLT 4 ET7 U AR CE . Lich o
T ROEMNIHBIAS ARNH AL DIEEEER S SHE
BT BeHIGRIEN T,

2.AX7 207 IVINEHC BT B EF T HRIE

201710 B, 2T L—FMoax 7297 \&
B (7207 )bN66) T NELGFEERNMES N, R
T OSemHSIBEAE 1 AR SNz, MLBICIE LSRN
BENGVDT, TOBEIFLELRERICBELEEA D,
AMS FEAIFHIZE T 80 ~ 100cmicfiIBE T Db pstlih 518
SNz (Tab. 1), BERL D 1 SDOMEEREERIZ AL LS
B DELL (5,340430BP) iR L. BEHLNSD LENIZEHD
I & LR (3,280+30BP) R Lce CNBDFERIC
ENIE BEFSZARNHRLICE L. TDEBH I A D
HZEEMICRBEDER CH BT EAERL TS,

2018 . J.G.<JVARE AN KRRTAV. Z/INLTICLD
T B2XFEAEHNEE SN, TD7OV 7 ME. O
DT7ETUT RV, BRDELHFEDHAICK > THBURE
Tz, PREEX (no.1) DEREL 28m* THY . —2D +
L>F (nol,4m?) & 5 DDOFEKX (no.1-5. & 2m’) &S,
hREFEOEABFIE. LUTD6 DDOETHER NS,

18 IREHLD DBV (RE 10-40cm)

28 [ BBBeHLoiBEDOWERT (FRE 40-60cm)

3B T AAA ZHEOBEELSBINEDOMER T (B
60-80cm)

CEEBEH SEREOMWER T (Y 80-100cm)
THIA ZHESEEEHLH SBREOWERLT (FRE
100-120cm)

CEELD O EEBOEVK GFEE 120cm UTF) #&

BYOELE

418
58

6E

3EDBEABHDPRRAEXDOFNEHSEKE SN, TN
SIEHIERT 100miBICMIE T 5, 2 5EEEIE, 13 518%
EESBRBICEENT W, 1 SH8EIL 2017 FEIGRERL
SRON 26D TH S, 3 BEEICRE IV R/ = hgt
MREEROY Y IV E LTERY Eiffe, FEICEH. AMS
ETREENCERIL 2,950430BP ThH Y. LW EMD2 =
DERELVEFLH ol EVEANIE. BSEREER
BAEDERIE. MERTOEYORNDPEHZNGE, LEHS
DAVEZIDFEEERLTWVWS, TRABEXESBOER
BICRESHOSNDTEERIE. IV 2 ZDFEAREBERT I
EUVEO,
RRFEXTlE, e TADEBAPEE LT, ZD
95%LL Eld. #HIERT 0~ 80mhr oLz, INnsid, B
AENICEH NIV T ET7DRF Y- TUHT-X
VT v XbICBY B, LIeh 2T 80emLL RDEM L.
HITBFRICBITHEEZASNS,

RWE. LB PARICEATIFEEOTHNEDSN TS
DT, LUFTIE, FifTEErEDBE AL S bDAES
D EBIERT 5.

3. ARl

E£E 5133000 L EDEF (Z D 99% H\RIBERFDEIEYD)
DD S 30 mDASEEHME L. Figl ~3 IR d RARE
TV RRY
v
Fo2E. SYFOBEBATLAIN—18. ZXNLH 5
FOm. RULAIN—=2ATH5 (Tab. 2), Thold. EBE
(M0R).Fr—h 6. IYvR/\— Q). A% 272)
HBSESND, COAMERIE. RAABEOEEDHIC.
BWEENBEMNICES TTr 1 BOICEARREAZRIRL
CEERLTWA, HIFAEROFENGEZSIE. R E 374 mm,
g 26.6mn. EE 12,1 TH 5, HBEADFEIE 1093° T
BB, EMBPIFOREIE. N— RN\ —ICLDHEETE
K> TiThn. B BEDFEILRBBE CTh 5, —INTIL.
ERRGHBEETITON S, FTETELIEZDOHEFED T Z Y
IHFEERORECERINS (Fig. 13-4, 11, 14-13), T
NEDEE. ZXINTREOHBEOERRERL TV 5,

SESOHEICEDIFIE. ThSDORMIEHIE. X
NI EIH/NIV T « E7 XX & HEBY B (Tabarev
and Kanomata 2015), B FHGEIClE. 5D
BB T AN AL EBTER/NIVT « ET7 LD LTI
BIAH0EXBTHT EIFHELL,

4. B DHEEE

1) ¥f&R
ERAEDHTOMRER I #EKT 80~ 100cm& 100 ~
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TO0mA 5 HEL TV D, LHROEBEDT & As DRI
Hid. #HERT 80mUTHELBEFHATHE I LZR L. &
HAZ ANHADE S ANAZICB T 2125 5. LTch o
T FRESNOENIE. COREOARDIEEZRS D
ICT2HTETHB,

2) A&

EED—AN (BX) IC&>7T. 2014~ 2017 FElc LTIV
7))V M EBOBERESTORBE NI, L7ILT IV MERS
DaEHREMIE. BEXANICERHEFv— b AETHY. O
R T7RITIVINERERKETCHD, LIeh>T. BLHZE
DA CEREIN, 2TDEME. HAXEFDFT
2018 FITEBEINZD T, WRERIEBBRITEHRMNIC
BIREN, FEREFRIN . £EES51E. IR T80~
110mDASFZRETHRER L. XTI \HBEE. Bl
o2 EHREZRDTFLD LI c. TDER, TNSDER
H & BB EE (OLYMPUS BH) %= {6 > CEHlllCERER TN,
BEMIEEEIF USB AT EME> TiHREIN. TD—E0ILE
%RE/Y 7 b (Helicon Focus) [CK>TIMI SNz, ZEA
EDERICISBEZERENER CELRD oI HER
G ERREARNER SN AR 4 R s, RBEEGHS
EREMESR S NIcAER 7 RHERMNITHE Tz (Tab.2).
MBS 100 ~ 400 BEHELN. HUNEFERENR
HERETHEHICEVNON ., BT CRIESAZHET
THEDIC. YATIT AV IBRERRESHD [F—1—
AV R TBEEE] #BUV TN (Keely 1980,
Akoshima 1989),

3) R
ROPEZERRE/ 22—V iEREAss (no.25) CFR
HoNTze TORSRITIEIDFID ./ v FIROIILHERD S
N FERENRIECNSETOIBOFRICEREN T
% (Fig4), BEXDFIRERZ S DICRmAIE. BB FEAER
HC, i EBREMPRESAVIZEEEL S, § - ADEE
RINZ— DO DD, DEY. BAEIVICAL SN 3
DORITFEABERNAL (IUZ (Vaughan 1985a)) B 1 mDAEZRITER
Ho5NB, /vTFLiEEEASEISEARNICEARY LBR
T %, NoO20 IFERDEREZE DR v ah/ vFIK
DIERDHRICATET B (Fig.5-1,2)o No. 12 [FEATED / v
FIROFEICEROEIZ LD (Fig.7-1, 2)o

D ABRIE. TIITAICBVS Nz, ZRIITDEUME
FRAAEIE. LLEHENEZ YIRS 5 DI ICHFITH
%o BRAEBEMRIIRPEADK D GUERNEEDERDY]
KO TRY (Fig. 5-3, 4, 6-3, 4, 7-3, 4, fig. 8)s K1 w1
DFEEE. WNIMHARDBADLZXAT ZICIE D TIE
HOH AARBEICEFEELLEARDERENZWVH. &
Z5 < WNITEBAETHA S,

5. BF O ERAT

AFE 1 RPN 25BEICH O THREINZDT. TOARF
MEBEINEDEDLZHD T EISEETH S, AFILERE
R TET B, AEBEOEMICE > TR FEN, &
EISERBEERRT ORI TR HERMEHE
Afelc. AFEDOFREE I EEHE LT,

FTRICK AR, EBE L ER L EBIRERE. £
DEFITIRIRENZ L (Fig.9-1), BFTRIFIPIREPIRDE
WEETAEY FEELTWVWA (Figo-2), METNEHH
& JORE M S THBRGFTOFRENRD 5N 5 (Figo-
3~6, 10-1~6), FERDFEIL. HIBETADREEICL>TEKE
%, ROADVIERIE. BFEDHFREBICERD 5N D, KB
ICRNIE. TS DRI EREG & DRENGEAIC
KZEBNIT NS (Fig.11-2,5), HEEITNZHEBICIE. BB
BEEREDH 2 ICEEH 5T, £ {FRHEL (Fig. 9-7,
10-7)s —fRIT. KRPED LS GIRSHUVIMEIEL. < EHL
IRBEEMESTZRZ < AHFDHZIRZEE LS (Fig. 11-6, 7,
8), fEame LT, REAXIEHAMLBEINICAFEHIEE
AB no2 EHICEBENTZETEENAT L, AFITIEERE
LA TCH o,

6. IR L BE

Fifi & MeEICBB T 2MRBRISEESICEDTANS
R OGSE-80 1& B (Kanomata et al 2014) ® L 7 JL 77 JU b
B Bf (Kanomata et al. 2014, Tabarev and Kanomata 2015,
Kanomata et al. 2019a). Z L {A#®mOOX 7277 ))&
B CHRAICBERBINTE T, INSDOERILEI~BEZ X
NRAAAREHE/ VT 1 ET7XUBICB T B Tzsh. HiffTs
HREDZILAMRENICHIETE S, T AN AL DIZH,
BECdh B OGSE-80 BN Cld. 728 27 ahBEHMEEE>
TR EIN. 553 R[UHERAEINER TN (Fig. 12, %
D2BE2RUIEAMIIC. £ 1 R2HAEESHLICELNSN
TWB, BEAZ ANARLICE T 50X 72707 )1 E
HOTE T, ASEHEANICEANIIEREIN TS,
BEAS ANRNHAMLICET B L7 IV IV M EBDR BT
& EICEBELBDOMIICAVLLONTWVS, TS DED
ESUEBIEHE L ChREBRRICBT %, sifi/NibT a2
T TIE. LT7IVT7 IV SMEBEBFD LNV 1 & 2 THRRA 7500
TEEHRHENS, READMINEBEBDIEZEICH
ABbN5, 5. BEZFERENKLVZDAERDLEIC
FLCTWVW3B, LIeh> T TRBOHIRLIE. KL ERE
BEATEMEBICHAINS L DICE 2Tz, ZDXO%G5A
SEROZbIF HREEEDR L R L TS, T,
BENEHEERD STHEMENDEEDBTZ LR
BRL T B,
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burial 2

80-100cmbelow
S=75%

Fig.13 Lithic artifacts at the Loma Atahualpa site in 2018.
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80-100cm below

100-110cm below

5=75%

Fig.14 Lithic artifacts at Loma Atahualpa site in 2018.



