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INTRODUCTION

During September 2013 a joint Russian-Japanese team
of archaeologists studied lithic collections in the Cautivo
Field Laboratory, in La Libertad, Ecuador. Some team
members had previously cooperated on studying various
lithic collections from Eurasia (Gunchinsuren et al. 2013).
The project in 2013 was carried out with full support by
specialists in Ecuadorian archaeology, Ecuadorian scientific
centers, and the National Institute of Cultural Patrimony
(Guayaquil).

The present paper aims at understanding the functions of
lithic tools excavated in coastal Ecuador. This is the first time
that Russian and Japanese archaeologists have focused
on technological and traceological analysis in Ecuador. Our
main objective was the study of use-wear on lithic tools from
the Las Vegas type site (OGSE-80) where the Las Vegas
preceramic culture was first recognized (fig.1). This culture
dates between 10,800 and 6,600 radiocarbon years BP (not
calibrated) (Stothert 1985, 2011; Stothert et al. 2003). Las
Vegas culture is the oldest known archaeological complex
on the coast of Ecuador.

Intensive research on phytoliths from Las Vegas sites
has revealed the use of domesticated food plants (squash,
bottle gourd and a tropical root crop known as leren) more
than 9,000 BP. More plants were added later, and Vegas
subsistence practices continued to include hunting and
fishing as the Vegas people sucessfully developed an
enduring adaptation to the coastal beaches, mangroves, wet
lands, savannas and tropical forests. Site 80 is characterized
by a large number of primary and secondary human burials
dating primarily to the Late Las Vegas phase (8,000 and
6,600 BP). One of the most famous burials is called “the
Lovers of Sumpa” because a young man and woman were
carefully buried together in an apparent embrace. The study
of human skeletal remains indicates that Late Vegas people
were healthy and well fed. In the Late Las Vegas period
mangrove swamps may have shrunk in size while the variety
of cultivated plants increased (with the addition of maize),

resulting in a mixed fishing/farming economy (Stothert
2003).

Bifacially worked stone projectile points have not been
found among the expediently flaked tools in Las Vegas sites,
but pebble choppers and small grinding tools are common.
Based on comparisons with the habits of ethnographic
tropical forest peoples, it is likely that some of the choppers
and flake tools were used to make other tools of wood and
bamboo (Feldman and Moseley 1983). Other stone tools
would have been used in food preparation. The Las Vegas
lithic assemblage is composed of choppers and cobble tools,
simple grinding tools, and flaked tools including notched
scrapers, snapped flake tools and a few retouched tools.

It is important to understand lithic tool functions using the
techniques of traceology (use-wear analysis) because these
methods can demonstrate if choppers and flake tools were
employed in the manufacture of other tools from wood and
bamboo. Because lithic projectile points were not found, we
suspect that wood or bamboo spears were used for hunting,
but we are careful to examine lithic tools for impact fractures
since their presence or absence is a factor in interpreting
hunting methods. It is important to understand lithic function
because it is a key to inferring how the Vegas people, the
first known settlers of the tropical coast of Ecuador, adapted
culturally to that environment.

FUNCTIONAL ANALYSIS OF LAS VEGAS TOOLS

Systematic functional analysis was conducted using what
we call the ‘Keely method’ or the “high power approach” to
identifying microwear (Keely 1980, Serizawa et al. 1982,
Akoshima 1989). A metallurgical microscope (OLYMPUS
BH) was used to classify micro-wear polishes. Observation
was carried out by magnification between 100 x and 400
x. Finally 24 lithic artifacts from Las Vegas Site 80 were
observed under the microscope (tab.1).

Scattered polishes were recognized all around the edges
of some lithic artifacts that were collected by screening at
the Vegas site. Those traces are not use-wear, but rather
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Fig.1 Map of known Las Vegas preceramic sites including Site 80.

the result of damage from the use of a wire mesh screen by
archaeologists. These traces make it difficult to recognize
faint use-wear on some artifacts.

Although most tool types showed no apparent use-
wear, three snapped flake tools present relatively obvious
use-wear polishes. Their straight edges were employed
to scrape or scratch in a vertical direction. Bone/antler
polishes were recognized on the edges of two snapped
flake tools (fig.2.1, 2.2, 2.7 and 2.8). Moreover, a snapped
flake tool showed dry hide polish on the used edge (fig.2.5
and 2.6). It is thought to have been utilized to scrape dry
hide. In total, snapped flake tools were mainly employed
for processing animal resources. Since Vegas people didn’t
have lithic projectile points, they may have used lithic tools
for processing wood, bamboo and fiber into spears, nets and
traps for catching animal food.

FUNCTIONAL ANALYSIS OF DRILLS FROM
VALDIVIA SITE 46D

In the earliest ceramic period, people of the Valdivia
culture (5,000-3,500 uncalibrated years BP) cultivated a
wide range of plants including root crops and they also
grew maize. At the site of Real Alto there were ceremonial
structures, one named the Fiesta House and the other,
Charnel House (Marcos 1988). Numerous burials were
found within the latter. Valdivia culture is famous for the
controversial suggestion of Estrada that pottery was
introduced into the New World from Middle Jomon culture
(Estrada 1956, Estrada et al. 1962). Later Meggers and
Evans of the Smithsonian Institution published an influential

description and definition of Valdivia culture that has been
refined over the years, and Meggers championed the idea of
Trans-Pacific contacts (Meggers et al. 1965, Meggers and
Evans 1966).

The Real Alto site is one of the most famous sites of
the Valdivia culture, excavated originally by Lathrap and
Marcos (1988) and their associates. They identified a plaza
surrounded by a roughly circular mound containing the
remains of house floors and ritual structures. Archaeological
artifacts were contained in this mound of the site. Ceramic
pottery was abundant and it is well polished like Jomon
pottery. The earliest Valdivia figurines were made of stone,
but later ceramic figurines became popular. Valdivia sites
are characterized by ceremonial pits containing food
offerings, red paint, grinding stones, and ceramics, including
decorated bowls with four short legs.

Maize cultivation became increasingly important in
Valdivia subsistence, and certainly affected Valdivia stone
tools. Communities prospered and innovative craft activities
were developed and curated stone tools were employed in
making a more elaborate material culture: archaeologists
have recovered numerous stone and shell beads and
ornaments. Three lithic tools excavated from Site 46D
(a Middle Valdivia site in La Libertad) were subjected to
traceological analysis. These were drills made from flakes
and shaped by retouch: they also showed use-wear. Similar
drills from Valdivia sites had been examined previously
using a binocular microscope (Meggers et.al.1965). These
were classified as “Jaketown perforators,” and according to
the report two drills had circular polish striations on their tips.
Because this study was carried out before the establishment
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artifact No. tool type utilized edge pt(;};ih striation information
- notched scraper
- scraper
451 scraper
97 notched scraper -
- notched scraper scattered polishes
- scraper
super f drill - scattered polishes
D_E111605145_ snapped flake tool | linear edge D1 vertical bone/antler/ ivory
334 burin scattered polishes
D-E110 125 retouched flake -
145
509 retouched flake -
Dﬁii:ﬁgg scraper scattered polishes
- snapped flake tool | linear edge E2 vertical dry hide
357 retouched flake -
75 retouched flake -
360 flake - scattered polishes
G-H 4-5 70-80 flake scattered polishes
- snapped flake tool | linear edge D1 vertical bone/antler/ ivory
D-F 112 165- .
185 scraper abrasion on an edge
67 retouched flake -
SA-SB 90-100 | retouched flake scattered polishes
- retouched flake scattered polishes
D-E6 97-110 notched scraper -
D-3-4100-110 | retouched flake abrasion on an edge

Tab.1 Use-wear on lithic artifacts from Las Vegas Site 80.

of more high-powered approaches (Keely 1980) it became
desirable to reanalyze Valdivia drills using today’s improved
methods.

According to our study, under high power magnification
the drill tips from Site 46D show polished surfaces consistent
with the use of the tool for perforating (drilling) hard stone
under wet conditions. Severe abrasion caused flat surfaces
on the lithic artifacts (fig.3). Vertical striations were identified
on the polishes.

Further experiments are required because any differences
between Ecuadorian and Japanese chalcedony may
affect the formation of use-wear polishes. We recovered a
chalcedony pebble from a riverbed near an ancient Valdivia
site and we plan to carry out experiments such as perforating

various raw materials (shell, soft stone, hard stone, and
wood) with drills made from Ecuadorian chalcedony.
Different types of polished surfaces on experimental lithic
drills are shown in fig.4. Drilling hard stone formed traces
that are most similar to the wear on the ancient artifacts. So
it is highly possible that drills were used to perforate stone
beads or other stone tools.

FUNCTIONAL ANALYSIS OF GUANGALA TOOLS

People of the Guangala culture (2,200-1,150 uncalibrated
years BP) developed a subsistence system based on the
cultivation of maize, root crops, and other plants, but they
also hunted, fished, and kept domesticated ducks and
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1: D1 type polish with vertical
striation (x200)

2: D1 type polish with vertical
striation (x200)
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3: Un-used edge (x200) 4: E2 type polish with vertical

striation (x200)

5: E2 type polish with vertical 6: Un-used edge (x200)
striation (x200)
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Fig.2 Use-wear on lithic artifacts from Las Vegas Site 80.
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1: Polished surface (x100) 2: Polished surface (x100)

7: Polished surface (x100)

8: Polished surface (x100)

3: Un-used ridge (x100)

6: Un-used ridge (x100)

Scale=75%

Fig.3 Use-wear on lithic artifacts from Site 46D (Middle Valdivia phase).

guinea pigs. They worked metal in order to make needles,
nose rings and fishhooks. Guangala craftsmen utilized alloys
of copper and also worked gold, a technology they inherited
from earlier people of the Chorrera/Engoroy culture. Gold
was more abundant in Guangala contexts than ever before.
Artisans worked shell into personal ornaments and tools,
and local stone and clay were transformed into beautifully

crafted tools and magnificently decorated ceramics.

While obsidian first appeared on the coast of Ecuador in
Late Valdivia times, the peak of the flow of obsidian from
the highlands into coastal villages was during the Middle
Guangala period. The most common Guangala obsidian
tools are blades removed from a plane platform after retouch
on the tip of the removal face of the blade core. After that,
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Fig.4 Experimental use-wear polish types on lithic drills made of Ecuadorian chalcedony

artisans removed blades by blows from an organic hammer.

One blade studied had obvious striations on the edges
(fig.5.1, 5.3, 5.6 and 5.7). On the left side of the dorsal
face the direction of the striations is parallel to the edge.
On the ridges of the opposite side severe abrasion and
vertical striations were recognized (fig.5.12, 5.4 and 5.5).
These striations on the ridges of the dorsal face are wider
than those produced by general use: rather, this evidence
shows damaging contact with the shaft (haft) made of hard
material. We can infer that the blade was mounted in a haft
and utilized for cutting and sawing.

Other blades have faint striations (fig.5.8, 5.9 and 5.10).
Un-hafted tools must have been used expediently for
executing a wide variety of tasks.

Curiously the only bifacially flaked stone projectile points
known from archaeological contexts on the southwest
coast of Ecuador are found in sites with Early Guangala
pottery: specifically chert projectile points were associated

exclusively with the ceramics of Phase 2 that lasted a
few hundred years at most. The impact fractures that we
observed on some points could be evidence of hunting/
thrusting activities (fig.6.1, 6.2 and 6.3). The lengths of
the impact fractures were equal to those created on the
arrow heads shot by a bow (Sano et al. 2012). Some
archaeologists think that these were dart or spear points
manufactured for use in warfare.

FUTURE PROSPECTS

The results of this first microwear analysis conducted
by Japanese and Russian scientists in Ecuador have
illuminated the relationships between the form and function
of ancient tools from archaeological sites in coastal Ecuador.
This paper summarizes the results of our typological,
technological, and functional analysis of artifacts from
several archaeological cultures. With respect to the stone
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1: Parallel striation (x100)  2: Vertical striation (x100) 3: Vertical striation (x100)
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8: Parallel striation (x100) 9: Parallel striation (x100)

10: Parallel and vertical striation (x100)

Fig.5 Use-wear on lithic artifacts of the Guangala culture
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1: Impact fracture

2: Impact fracture

Scale=100%

3: Impact fracture

Fig.6 Impact fractures on projectile points of the Guangala culture.

tools of the preceramic Las Vegas culture, our observations
were limited to a small part of the industry, but we hope to
analyze other artifacts in the future. We intend to discuss in
detail the function of prehistoric stone tools from Ecuador,
based not only on high-powered microscopy but also
replicative experiments. Furthermore, stone tools must be
considered in relation to the range of raw materials available
to and used by ancient people: although plant tissue is
rarely preserved in coastal Ecuador, it is clear that many
kinds of organic artifacts were fashioned and used in tropical
regions, and worked shell objects have been recovered from
archaeological midden dating to every prehistoric period in
coastal Ecuador. Our data have and will have implications
for reconstructing prehistoric activities and adaptations
to the tropical coastal environment. We hope to apply
the theoretical concept of “technological organizations”
(Binford 1979) to the ancient coastal cultures by focusing
on microwear, site structure and other collateral evidence.
Functional study will provide insight into spatial utilization
and site formation process at sites in coastal Ecuador.
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