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Introduction

The tropical forest environment sustained ancient
occupants in coastal Ecuador in South America. Called
“Las Vegas,” the first such culture has been thoroughly
studied based on archaeological artifacts, natural remains,
and features such as burials and shell mounds. Based on
radiocarbon dating from Las Vegas site OGSE-80 on the
Santa Elena Peninsula, the culture first developed around
10,800 BP (un-calibrated) and ended around 6,600 BP
(Stothert et al. 2003). The local subsistence system was
efficiently adapted to an ecologically complex environment
along the tropical coast after occupants transitioned to a
sedentary lifestyle. A nearby preceramic midden contained
shells, animal bones, artifacts, charcoal, phytoliths, and
pollen. This indicates that subsistence was generally based
on hunting, gathering, and fishing with later developments
exhibiting experimental plant domestication. Stothert (1985)
concluded that early Las Vegas inhabitants concentrated on
finding land animals such as deer before later integrating
fishing activities. Locals were also using bottle gourds
(Lagebaria siceraria) as early as 10,000 BP. The bony
remains of fish and mammals from the early and late Las
Vegas periods found at Site 80 indicate that occupants
consumed both large and small mammals (e.g., deer,
rodents, and opossum) in addition to fish during the early
phase, but later consumed more fish (Stothert et al. 2003).
Further, the composition of molluscan remains provides
evidence of an increase in the use rock-subsisting species
and a decrease in the gathering of estuarine and mangrove
species. These strategic changes were likely adaptations
based on environmental changes during the Terminal
Pleistocene and Early Holocene.

The earliest known ceramic culture, Valdivia, was
discovered at one of the most famous sites in Formative

Ecuador (Estrada 1956). B. J. Meggers and C. Evans
conducted extensive scientific investigations in this area.
They determined that the Valdivia culture existed from
approximately 5,000 to 3,500 BP. There thus appears to
be a period of inactivity in the archaeological sequence
between the Las Vegas and Valdivia settlements. The
Valdivian people have been interpreted as agriculturalists
that arranged a larger village with an open central plaza,
monumental architecture on a mound, and peripheral
domestic dwellings. Drastic village developments occurred
during phase Il of the Valdivia pottery chronology. We thus
posit that there were several epochs in the Early Formative
period in coastal Ecuador.

This paper precisely compares lithic tool functions from
the preceramic and early ceramic periods according to
changes in settlement and subsistence strategies at the
Real Alto site. The authors excavated many lithic materials
at Real Alto from 2014 to 2017. These were dated to the
preceramic and early ceramic periods. This collection was
therefore the most suitable for use in this study.

Background to the Preceramic and Early Ceramic
Periods in Coastal Ecuador

Practical investigations at the Valdivia, Loma Alta, and
Real Alto sites have revealed physical evidence about
the settlement and subsistence processes of the Valdivia
culture. Starch and phytolith analyses on stone grinding
tools and potteries at the Real Alto and Loma Alta sites
revealed a high relative frequency of plant foods (e.g.,
maize, jack beans, and chili peppers), thus indicating the
common domestic use of cultivated plants during the early
Valdivia phase (Pearsall et al. 2004, Zarillo et al. 2008). This
is sufficient information for interpreting the functions of local
potteries and stone grinding tools.
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Although archaeological investigations have found
significant evidence of numerous fruits in prehistoric coastal
Ecuador, there are several problems concerning the related
settlement and subsistence strategies. The first is the gap
between the Las Vegas and Valdivia periods. The authors
also discovered an earlier settlement at the Real Alto
site in 2014 (Tabarev et al. 2016). Preceramic sediment
was recognized below the early Valdivia cultural layer
containing Valdivia I-Il potteries. Charcoal from this layer
was radiocarbon dated to 5800 +/-30 BP (Table 1). We must
therefore reconsider whether items older than 5,000 BP at
the Real Alto site can be attributed to preceramic sediments
or if pottery was introduced at Real Alto later than at other
sites.

The second problem is the lack of a precise date for the
emergence of pottery in Ecuador. Three radiocarbon dates
were determined based on charred ceramic residues at
Loma Alta from 4470 +/-40 to 4460 +/-40 BP (Zarillo et al.
2008), while three dates were determined from a charcoal
and two charred inner-ceramic residues at Real Alto from
4620 +/-30 to 4450 +/-30 BP (Tabarev et al. 2016). Thus,
there are no known dates from charred ceramic residue
older than 5,000 BP. This makes it necessary to determine a
precise date for the emergence of pottery in Ecuador.

The third problem is related to pottery function. That is,
starch analyses from potteries contradict stable isotope
measurements from food residues (the "*C/'’C ratios of
charred inner-ceramic residues containing maize starch at
Loma Alta range from -24.8 to -25.0). These values indicate
that residues were basically composed of C3 plants other
than maize and/or land animals (Hart et al. 2007). Any
evaluations must be based on starch and phytolith analyses
as well as stable isotopic measurements of pottery residues.

The fourth problem involves stone tool function. Starch/
phytolith analyses of stone grinding tools (i.e., metate and
mano) were conducted at the Valdivia, Real Alto, and Loma
Alta sites. Results indicated that the systematic cultivation
of maize emerged around 5300 — 4950 cal BP. However, the
functional analysis of local flake tools was insufficient. The

authors analyzed lithic function using a high power approach
(Keely 1980) and presented primary results (Kanomata et
al. 2014, Tabarev and Kanomata 2016). In this paper, we
provide new information based on a use-wear analysis of
flake tools excavated from the Real Alto site in 2015 and
2017 and summarize the functional tendencies of the early
ceramic period.

Archaeological Research from 2014 to 2017
at the Real Alto site

New excavations were conducted at the Real Alto site
by Russian, Ecuadorian, and Japanese archaeologists in
2014, 2015, and 2017. The first goal was to discover the
oldest cultural layer from the early ceramic period. New
trenches were thus established near trench C, where the
oldest radiocarbon dates were recorded and the earliest
potteries were unearthed (Figure 1). The investigations
involved a multidimensional approach that included GIS
mapping, paleogeography and landscape modeling, geo-
radar scanning, physical anthropology and DNA analyses,
lithic functional analyses, experimental archaeology, AMS
dating, and paleofaunal analyses. A preceramic cultural layer
was recognized for the first time at Real Alto in 2014. Two
elongated trenches were established in the north and east in
2015. Since there were no traces of preceramic sediments
(level 4), it was evident that the stratigraphy of the section
most distant to the central unit was quite different from
that of the central unit itself, which was enlarged in 2017.
Finally, more than 5,000 pottery fragments were unearthed
from a 104 square-meter section. Artifacts from Valdivia |-l
comprised more than 80% of the total (Popov et al. 2017).
However, pottery fragments from the fourth cultural level
comprised less than 5% of the total. This implies that the
fourth cultural level belonged to the preceramic period, but
was contaminated by pottery fragments. In addition, more
than 50% of the San Pedro pottery was found in the upper
part of the fourth cultural level, while only 0.5% of the total
pottery was found in the lower part. More than 16,000 lithic

Tab.1 Radiocarbon datermination of charcoal in preceramic layer at the Real Alto

Lab [Sample Sample Provenance Material | Pre- Carbon 55C (%) (AMS Data with $13C Correction
Number | Code P Type |treatment| recovery (%0) ( ) Libby Age pMC (%)
IAAA Real Alto site, Unit 1, N291-

15136; no.2 |W145 grid, Cleaning 3, Depth -| charcoal | AAA 69 -24.54 + 0.56 | 5,800 + 30 | 48.58 + 0.18
95cm 3rd layer
Lab Number ;am (W‘gl;‘)“ 913 Cl\fgrrif;‘()m Age fc(’ryr%ﬂ‘;’ramn Calibrated Age ( 16) Calibrated Age (26)
g6 _(yr p o
6655calBP - 6563calBP | 6668calBP - 6504calBP
TAAA-151361| 5,790 + 30 | 48.63 + 0.17 5,798 + 29
(68.2%) (95.4%)
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tools were also unearthed from these trenches (the
preceramic level contained more than 4,000).

Our excavations also found reamers made
of sand stone (Figure 2) next to the Valdivia I-II
potteries. Such tools had previously been referred to
as “reamers for the manufacture of shell fishhooks”
in previous studies at the Valdivia site (Meggers
et al. 1965). Shell fishhooks were unearthed with
reamers at this site, and were thus assumed to
have a functional relationship. The reamers found
in our excavation pits ranged from 74.2 to 42.6 mm
in length and were between 25.6 and 25 mm wide.
Since the diameters of the areas that contacted
the worked material ranged from 24 to 31 mm,
the diameters of all worked material holes were
smaller. These items were manufactured by flaking/
knocking with a hummer stone before grinding was
performed with a sanding stone. They were likely
used with handles. There are now known items
with morphologically similar characteristics to the
reamers (i.e., stone rotary bearings from Neolithic
Asia) (Tang eds. 2015). Rotary bearings were used
to make nephrite rings beginning around 7,500 -
7,000 cal BP in northern China. Such tools spread
to the south between 7,000 - 5,000 cal BP. They
were then distributed more widely to the south and
east between 4,000 - 2,500 cal BP. Rotary bearings
are thought to have been used on the axes pipes of
turn-tables with liquid lubricant. Such morphological
similarities muse be examined from a functional
perspective.

The authors also found four stone figurines
that could be reconstructed to original size and
forms (Figure 3). These figures were made from
rectangular siltstone and mudstone before slits
were placed on their shorter sides. There was no
evidence of facial or female elements despite the
existence of elaborate surface polishing. Sizes
varied greatly, ranging from 72.5 to 15.5 mm in
length (as if to reflect family members). While the
morphological characteristics are known, precise
manufacturing techniques must be determined using
a microscope.

Although we found many important materials,
this paper focuses on use-wear analyses of the
flake tools excavated between 2015 and 2017
at the Real Alto site. This study was based on a
functional investigation conducted by Kanomata at
the Archaeological Museum of Real Alto (Museo
Arquelogico Real Alto) from October to November of
2017.

Ecuador,

Santa Elena Province,| Y
Real Alto Site .

ﬁ Areas of previous works

‘ Cleaned areas

Units, pits, trenches
[E Unit and trenches 2014-15

- Areas scanned with
georadar

Vegetation
N\

Territory of protected

Ijﬂ part of the site
4| Museum buildings

Electric line

E Excursion trails

culturel le

[]-2014/15
[ ]-2015
B 2017
[@- Burial

N292 N291

vel
26.00

N290 N289 N288 N287

I

g

101 3

1V

25,00 L

Fig.1 Excavation treches, glids and stratigraphy at the Real Alto site.



14 Yoshitaka Kanomata, Andrey V. Tabarev, Alexander N. Popov, Boris V. Lazin and Jorge G. Marcos

Scale=2/3

Fig.2 “Reamer for the manufacture of shell fishhooks” at the Real Alto site.

Scale=2/3

Fig.3 Stone figurines at the Real Alto site .
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Use-Wear Analysis of Lithic Tools at Real Alto in 2017

1) Methods

Since all materials were excavated by the authors in
2014, 2015, and 2017, the items of study were carefully
selected just after discovery and cleaning (fig. 4, 5 and 6).
The lithic flake tools found at the Real Alto site were made of
chalcedony, chert, and quartzite. The authors examined these
lithic artifacts for evidence of retouching, micro-flaking, and
abrasion. The materials (N=46, Table 2) were then carefully
examined under a metallurgical microscope (OLYMPUS BH).
Smaller sections of the selected materials were excluded
from functional analyses because of unsuitable conditions.
Because most lithic artifacts showed no apparent traces
of wear, only seven flake tools with relatively distinct and
diagnostic signs of use-wear polish were found (Table 4). A
polished tool and two stone figurines were also subjected to
use-wear analyses. Micro-wear polishing was determined
based on a standard microscopic investigation using 100,
200 and 400X magnification power. Systematic analyses of
lithic function were then conducted using the Keely method
or the high power approach to identify worked materials and
operations (Keely 1980, Akoshima 1989).

2) Results

Morphological reamers for the manufacture of shell
fishhooks were made of rough sand stones except for
one instance of basalt (no.1). Since sand stone tools are
unsuitable for use-wear analysis, the basalt reamer was
observed under a microscope. Flat polishing marks with
parallel striations were identified on both sides of the
reamer. Although the parallel striations were detectable with
the naked eye, the polished zones were limited (Figure 8,
no.1). The polished areas were characterized by limited
distributions at higher elevations, flat/smooth reflections,
clear borders, and apparent striations (fig.8-1, 2, 3 and 4).
These characteristics indicate that these areas were worked
with harder materials such as shell, bone, antler, or wood. A
relatively curved and domed polish was present as seen in
Figure 8-3. In contrast, flatter surfaces were in areas such
as those seen in Figure 8-4. The material of the former is
assumed to have been wood, while the latter seems to have
been bone, antler, or shell. Shell polishing is typically flatter
than bone or antler polishing and produces many severe
striations and occasionally results in surface cracking. Such
cracking is absent from the polish seen on this tool. Harder
materials (e.g., stone) would have resulted in flatter and
wider polished areas. My experiments indicate that a very
similar type of polish can be produced using hard wood
in wet conditions. If these artifacts were used for wood
workings, then it is inaccurate to refer to them as “reamers
for the manufacture of shell fishhooks.” Rather, rotated tools

of this type would make continuous contact with wooden
objects in 20 mm diameter holes. However, it is impossible
to precisely classify this polish on unusual raw material
based on such experimentation.

The stone figurines exhibited abraded surfaces with linear
striations (Figure 8-5, 6, and 7). Although the striations were
observed in random formations, those on the inner legs of
the figurines were in parallel configurations because of the
carved slit (Figure 8-8).

Unretouched flake no. 23 exhibited traces of use such
as those seen in Figure 9-1 and 2. It contained a polish
characterized by a bright, smooth, curved, and domed
surface. We classified this as a B-type polish, which is
strongly connected with woodworking. A wider polishing was
distributed on the edge of the dorsal surface. The dorsal
face of this flake tool was thus in continuous contact with
wood during use. Vertical striations and polishing were
produced by whittling or scraping in a transverse motion.
Wear can easily be seen on this flake tool because a higher
quality of chert was used.

Flake no. 38 has extremely rounded and abrasive edges
on both sides (Figure 9-3, 4, 5, and 6). The used surface
is relatively rough due to micropitting that appears to have
resulted from sandstone/siltstone cutting/sawing activities in
longitudinal motions. This flake thus appears to have been
used to make the slit in the stone figurine shown in Figure 3.
The raw material is very hard chalcedony that was suitable
for cutting hard materials such as siltstone.

Typological end scraper no. 22 contains three independent
use zones on its distal end. Each polished area is situated
independently at the center of a concave edge formed by
a removal stroke. Three concave edges thus constitutes a
denticulate edge. Such polishing is characterized by bright/
smooth/flat/pitted surfaces and limited distributions on the
higher relative elevations (Figure 9-7 and 8). This typological
end scraper is thus regarded as denticulate from a functional
viewpoint.

Perforator no. 50 exhibits a bright, flat, and smoothly
polished tip. The manufacturer retouched the tool to form a
drilling tip, which was efficiently simplified using the original
flake form. A polished area is distributed along the ridges
between removal faces (Figure 10-1, 2, 3, and 4). The
polished surfaces were very flat and smooth except for
occasional cracking and intense striations. These elements
indicate that a hard working material was applied, such as
ivory, shell, or stone. The nature of the polishing implies that
it was conducted in wet conditions.

B-type wood polishing was recognized on two flake tools
(nos. 58 and 31) (Figure 10-5, 6, 7, and 8). Primitive use-
wear formations reflect a lower degree of usage. No. 31 was
likely used for cutting/sawing, while no. 58 was likely used
for scraping/whittling.
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Tab.2 Object of use-wear analysis

Trench | No. Grid Layer Tool type Length (mm) | Width (mm) | Thickness (mm) | Raw material
1 | N305/W146 1 reamer 5 2.5 2.24 basalt
8 | N302/W146 1 retouched flake 4.25 2.6 1.32 chert
10 | N293/W146 1 drill 4.45 1.41 0.79| charcedony
14 | N294/W146 2 retouched flake 3.25 2.04 0.64| charcedony
15 | N308/W146 [ 2 | retouched flake 3.56 2.84 1.11] charcedony
16 | N308/W146 2 retouched flake 1.81 1.85 0.85| charcedony
17 | N308/W146 2 flake 3.38 1.9 0.98| charcedony
18 | N295/W146 2 flake 4.06 3.54 1| charcedony
North | 19 | N298/W146 2 flake 4.14 3.04 1.58| charcedony
21 | N305/W146 2 core 4.11 3.73 2.87| charcedony
22 | N296/W146 | 2 end scraper 4.29 3.09 1.14| charcedony
23 | N298/W146 | 2 flake 5.88 2.99 1.47 chert
24 | N309/W146 2 flake 3.33 5.3 0.85| charcedony
25 | N299/W146 2 | retouched flake 3.05 2.93 0.82| charcedony
27 | N307/W146 | 3 flake 3 2.33 1.33| charcedony
28 | W299/W 146 3 flake 3.06 2.43 0.98| charcedony
29 | W309/W146| 3 flake 3.17 3.47 0.78 chert
30 | N288/W127 1 retouched flake 3.96 3.06 1.29| charcedony
31 | N288/W127 1 flake 3.76 2.93 1.18| charcedony
32 | N288/W132 1 drill 4.67 2.43 0.97| charcedony
33 | N288/W132 1 flake 2.75 1.73 0.88 chert
34 | N288/W129 | bankl flake 2.39 2.87 0.56 chert
35 | N288/W124 1 drill 3.1 1.61 0.81] charcedony
36 | N288/W124 1 piece esquie 4.73 4.01 1.93| charcedony
37 | N288/W134 1 hummer stone 4.65 2.54 1.8 charcedony
38 | N288/W126 2 flake 4.53 3.32 0.86] charcedony
39 | N288/WI126 | 2 notch 2.22 2.38 1.69 chert
40 | N288/W126 2 piece esquie 2.63 1.33 0.53| charcedony
41 | N288/W133 2 drill 2.41 0.75 0.53| charcedony
42 | N289/W133 2 drill 2.28 0.78 0.45| charcedony
Fast 43 | N288/W135 2 axe 4.83 4.26 1.45 diorite
44 | N288/W135 2 grinding stone 2.1 5.36 0.68| sand stone
45 | N288/W140 2 flake 2.17 2.26 0.77| charcedony
46 | N289/W132 2 drill 2.92 0.87 0.5 charcedony
47 | N289/W132 2 drill 2.44 0.75 0.37| charcedony
49 | N288/W140 2 denticulate 3.86 3.43 1.75| charcedony
50 | N288/W132 2 drill 4.03 2.54 1.15| charcedony
52 | N288/W127| 2 end scraper 2.17 2.24 0.79 chert
53 | N288/W125 2 scraper 3.13 2.27 1.25 chert
54 | N288/W132 2 piece esquie 3.17 1.36 0.46| charcedony
55 | N288/W133 2 flake 4.93 4.04 1.28| charcedony
56 | N288/W133 2 flake 3.87 3.1 1.38 chert
57 | N288/W137 2 hummer stone 6.4 5.91 2.86| charcedony
58 | N288/WI138 [ 2 drill 4.18 1.7 0.46| charcedony
59 | N288/W140 3 flake 4.39 4.15 0.95| charcedony
2017unit [ 60 | N294/W195 | bank3 flake 4.39 3.81 1.06| charcedony
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Tab.3 Other artifacts analyzed from technological aspect.

Trench | No Grid Layer Tool type Length (mm) | Width (mm) | Thickness (mm) | Raw material
2 | N304/W146 | bank2 reamer 7.42 3.4 3.11] sand stone
3 | N289/W132 1 flake 3.72 1.53 0.62| charcedony
4 | N300/W146 1 flake 2.87 4.94 0.72| charcedony
5 | N300/W146 1 piece esquie 1.95 1.39 0.68| charcedony
6 | N300/W146 1 drill 2.82 1.42 0.78| charcedony
North 7 | N294/W146 1 notch 2.75 1.81 1.03| charcedony
9 | N298/W146 1 flake 4.4 2.75 1.24| charcedony
11 | N308/W146 1 peble 2.77 2.36 1.56| sand stone
12 | N292/W146 2 flake 1.98 1.25 0.64| charcedony
13 | N310/W146 2 drill 2.26 1.22 0.45| charcedony
20 | N294/W146 | 2 flake 3 4.14 1.26 chert
26 | N299/W146 [ bank2 reamer 6.53 3.56 1.89] sand stone
East 48 | N289/W132 2 piece esquie 2.25 0.75 0.5] charcedony
51 | N288/W132 2 retouched flake 3.28 2 0.85| charcedony
2017unit | 61 | N295/W195 [ bank3 reamer 4.26 2.55 2.06| sand stone

Tab. 4 Use traces on lithic tools at the Real Alto site in 2015 and 2017.

Lithi Material k
Layer [ No. e ateria position polish type wor f,:d Striation [identification Usage
type type material degree
1 | reamer | fine stone both tips B (or D1) wood vertical | perforating | heavy
t ight . .
| 31 | flake [charcedony ven rlil;vrlg ’ B wood parallel cutting middle
wood or
il h i B or D1 ical forati ligh
35 drill | charcedony tip or bone/horn vertical | perforating ight
end notched areas . e .
22 charcedony . DI shell vertical | whittling light
scraper on distal end
dorsal, right . scraping/
23 | flak hert B d rtical hy
C 1| edge, middie Wooe | VETHCAT | ittling | Y
24 | flake |charcedony - not used
) 25 | flake [ charcedony - not used
38 | flake [charcedony| both sides stone soft stone | parallel cutting heavy
. . wory/shell . .
50 drill harced t D1 rtical forat h
charcedony pi or stone | YeTtical | perforating | - heavy
55 | flake |[charcedony - not used
flat edge on wood or scraping/ .
ki h: Bor D1 ? light
58 | flake | charcedony distal end of bone/horn whittling ght
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Fig.4 Lithic artifacts from the 1st layer at the Real Alto site in 2015. Trench E:1-10, trench N: 30-37
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Fig.5 Lithic artifacts from the 2nd layer at the Real Alto site in 2015. Trench N: 12-26
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Fig.6 Lithic artifacts from the 2nd layer at the Real Alto site in 2015. Trench E: 38-58
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Fig.7 Lithic artifacts at the Real Alto site.

Scale=2/3
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1 wood polish and parallel striation
(x200)

3 wood polish and parallel striation
(x200)

5 abrasion and parallel striation
(x200)

SF. 1
Scale=50%

7 abrasion and vertical striation
(x200)

Fig.8 Use-wear on lithic artifacts at the Real Alto site in 2015 and 2017.

2 wood polish and parallel striation
(x200)

4 wood polish and parallel striation
(x200)

6 abrasion and parallel striation
(x200)

8 abrasion and parallel striation
(x200)



Flake Tool Functions in Early Ceramic Culture at the Real Alto Site in Coastal Ecuador

1 wood polish and vertical striation

5 abrasion and parallel striation 6 abrasion and parallel striation
(x200) (x100)

Scale=50%
7 abrasion and vertical striation 8 abrasion and vertical striation
(x200) (x200)

Fig.9 Use-wear on lithic artifacts at the Real Alto site in 2015.

23
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3 Polish and vertical striation (x200) 4 Polish and vertical striation (x200)

5 wood polish and parallel striation
(x200) (x200)

Scale=50%
7 wood polish and parallel striation 8 wood polish and parallel striation
(x200) (x200)

Fig.10 Use-wear on lithic artifacts at the Real Alto site in 2015.
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Summary and Further Prospects

The authors previously discussed functional analysis
results from the Las Vegas (Kanomata et al. 2014) and Real
Alto (Tabarev and Kanomata 2015) sites. The lithic materials
at the Las Vegas and fourth-level Real Alto sites can be
attributed to the preceramic period based on non-apparent
use-wear caused by light activities involving bone/antler,
hide, and shell. On the other hand, apparent wear patterns
were observed on the early ceramic period lithic tools at
the Real Alto site. Developed use-wear was observed on
50% of all utilized stone tools. Furthermore, worked material
diversity was formed due to the additions of wood and stone.

Since this timing is parallel to the emergence/actual
existence of pottery in coastal Ecuador, these aspects
likely indicate that many craftworks were simultaneously
developed according to changes in economic/social systems
during the formation of bigger settlement villages in the area.
We therefore reemphasize the efficient technology of the
“Tropical Package” (Tabarev and Kanomata 2016). Although
lithic manufacturing technology was not very developed
despite the social and economic changes seen during the
Las Vegas and Valdivia cultures, the produced lithic tools
were sufficient for coping with increasing applications and
use. They were manufactured for a short time using direct
percussion. This was due to a lack of complex flaking
strategies. Several tools without elaborate secondary
retouching were used to produce a variety of distinct
craftworks (e.g., wood, shell, bone, antler, and stone works)
over a long-term working cycle during the early ceramic
period at Real Alto. This evidence implies that a wide range
of materials were used as raw materials to create practical
tools in the early Valdivia culture.
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