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PREFACE

In late 1962 Halet gambel, head of the Prehistory
Section of Istanbul University, and Robert J. Braidwood,
of the Oriental Institute and the Department of Anthropol-
ogy of the University of Chicago, completed plans - on be-
half of their respective Universities - for the formation
of the Joint Istanbul-Chicago Universities' Prehistoric
Project. Actual field work began in the autumn of 1963
with surface surveys in the vilayets (provinces) of Siirt,
Diyarbakir and Urfa in southeastern Turkey.

The results of the surveys indicated several sites
with surface yields that suggested assemblages of very
early village farmerse One of the most promising of these
was the mound called gaydnu Tepesi, near Ergani in the
northern part of the Diyarbakir vilayet.

Since the first season of excavation at gayodni in the
spring of 1964, there have been seven further autumn cam-
paigns. We have had financial support not only from our
two Universities but also from the Directorate General of
Museums and Antiquities of the Turkish Ministry of Culture
and in the form of grants from friends of the Oriental In-
stitute, from the National Science Foundation, the Wenner
Gren Foundation, the American Schools of Oriental Research,
the National Geographic Society and - in the form of student
training fellowships - from the Ford Foundation.

A considerable portion of this financial support was
committed to having colleagues from the natural sciences
on our actual field staffs. This had already proved to be
a valuable aspect of the earlier Oriental Institute Pre-
historic Project efforts in Iraq and Iran in the 1950s.

Beginning with the 1978 field season, we were joined
by Wulf Schirmer, director of the Institut fiir Baugesch-
ichte of Karlsruhe University, and his assistants and stu-
dents. The Karlsruhe team has been with us each succeed-
ing season bringing its own independent financing. With-
out its enthusiastic interest and aid - given the surpris-
ing amount of architectural evidence which gayoni has
yielded - we could never have accomplished what Karlsruhe
has made possible.

What follows here is first an overview concerning our
work at §ayonii, including our general conclusions as of
the end of the 1981 autumn campaign. Next come three re-
ports. The first of these, chapter 2y is that gf Chgrles
L. Redman (Department of Anthropology, Statg UnlverS}ty
of New York at Binghamton) covering in detail the ch}pped
stone artifacts recovered during the 1968 and 1970 field
seasons. While Redman's report was essentially completed



in 1974, it will certainly stand as a broad comprehensive
descriplion of the flint and obsidian inventory of the
main prehistoric phase of gayonu. As mentioned below
(ps9 and note, p.49) Redman's references to contexts re-
flect our chronological and stratigraphic understandings
through the time of our 1972 field season: these under-~
standings are no longer current.

The second report, chapter 3 (ppe73-174) by Michael
K. Davis (permanent field assistant to the Prehistoric
Project since 1970), is concerned with the heavier ground
stone inventory for each season, from the beginning through
1980. Davis's chronological and stratigraphic treatment
reflect our understandings as of the end of the 1980 field
season. Davis uses only four contextual sub-divisions
(one less than does Redman), these being the four sub-
phases of building remains identified within the main pre-~
historic phase by 1980: the earliest available levels
sub-phase, the grill plan sub-phase, the cell plan sub-
phase, and the uppermost levels sub-phase (see p.7)

The third report, chapter 4 (pp.175ff.) by Barbara
Lawrence (Museum of Comparative Zoology, Harvard University)
deals with the faunal material recovered at gayoni through
the 1978 field season. In this report, Lawrence is mainly
concerned with the problem of the appearance of domestic
animalse. Her evidence for domesticated sheep and goats
- through 1978 - comes from certain findspots within what
we all call the uppermost levels sub-phase (it being im=-
portant to note that we camnnot yet specify just how this
sub~-phase began or how the cell plan sub-phase ended,
Ppe7~9. Lawrence has opted to designate the animal bones
- all wild - coming from contexts in the earlier three
sub-phases (earliest available, grill plan and cell plan)
as of one general horizon which she calls the "earlier
levels'*,

We anticipate further seasons of fieldwork at gayonu
and therefore there will certainly be further emendations
of some of the generalities we offer here. So far, in
southwestern Asia, no other site of the same general time
range and cultural level has yet been exposed in so broad
an area. As exposed areas increase, however, the com-
plexity of a settlement becomes increasingly manifest.

It is not surprising, therefore, that there are difficul-
ties in arriving at precise understandings. Unfortunately
for us, the original inhabitants of ¢ayonld did not arrange
either their settlement or their activities for the con=-
venience of future archeologistse

Iinda Se. Braidwood
Robert J. Braidwood

*The word "earlier" in Lawrence's usage, will be itali-
cized to emphasize that it includes all three earlier sub-
phases, and to distinguish it from our more specific
"earliest available levels'" sub-phase. (see note, p.192).



CHAPTER 1

THE GAYONU EXCAVATIONS:
Overview Through 1981

by Robert J. Braidwood and Halet gambel

THE GENERAL BACKGROUND

Although the idea was not completely original with
him, it was V. Gordon Childe who - during the 1930s -
actively focused attention on what he called the '"neo-
lithic" or "food-producing revolution" (Childe 1935;
Trigger 1980). Implicit in Childe's interest and enthu-~
siasm for the idea was the matter of how the very begin-
nings of food-production came about and of how an effec-
tive village-farming community way of life was achieved.
There was also little question in Childe's mind that one
very likely region in which evidence for his "revolution"
might be sought was southwestern Asia. Nevertheless,
field research that was pointed directly toward the re-
covery of such evidence did not begin until after World
War IT.

During its first (1947-48) field season in the Zagros
hill country in northeastern Iraq, the University of
Chicago Oriental Institute's Prehistoric Project began
work at the early village site of Jarmo. The explicit
intention of the Project was the investigation of an early
village-farming way of life. In the 1950-51 field season,
excavations at Jarmo were expanded and an even earlier
settlement, Karim Shahir, was also examined (Braildwood
and Howe, et al. 1960).

Soon, the attention of various archeologists turned
to the same research focus in the Levant region and here,
too, important evidence on early village beginnings began
to be recovered. At Tell es-Sultan = Jericho, where
excavations on later levels were being resumed, tentative
pre~war probings that had exposed an early village horizon
were now, also, successfully expanded. Mallaha, an
impressive open air site with an assemblage of epipaleo-
lithic Natufian materials, also yielded stone founded
house remains that were round. The Natufian had hitherto
been known only from cave sites (Perrot 1968). In more
recent years, much has been learned of the various aspects
of both the Natufian and of the still earlier Kebaran
epipaleolithic assemblages that preceded it. 1In addition,
various sites with post Natufian materials have also been
examined (Bar-Yosef 1980).



In brief, both in the Levant and in the Zagros regions,
it appears that - following an earlier level of upper paleo-
lithic manifestations that are regionally variant - an epi-
paleolithic (or "mesolithic', cf. Clark 1980) or incipient-
ly village-like level of activities can be roughly demon-
strated. Perhaps the best understood of the materials of
this incipient level are those of the various aspects of
the Natufian. They occur from the Levant coast eastwards
possibly to the middle courses of the REuphrates river
valley (Cauvin 1978). The general Natufian inventory, as
now available, suggests a sort of inchoate approach to
settled village 1life., However, save that they had the
domesticated dog, there is no firm evidence as yet that
the Natufian people were actual producers of domesticated
foodse.

The apparent equivalent of the general Natufian level,
east of the Euphrates, is the evidently incipient village
assemblage first seen by the Prehistoric Project at Karim
Shahir in 1951 and presently encountered at Zawi Chemi
Shanidar (Solecki 1981) and in brief tests at Asiab in the
Zagros and at M'lefaat on the piedmont near Mosul. As a
generalization, the inventory is roughly analogous to that
of the Natufian although the artifactual details are
different. Again, round house remains occur. There are
indications that sheep, and possibly goats, were herded
(or manipulated in some way)e. On the whole, however, the
incipient range along the Zagros is unfortunately not so
well understood as its counterpart in the Levant, where
the Natufian exposures are far more numerous.

A next and probably intermediate step is even less
clear., We still lack detailed understanding of the prob-
able transitions from the above mentioned incipient
village assemblages to those of effective village-farming
communities -~ the next general level. At the moment,
there are probably somewhat better hints from the Levant
in the so-called PPNA materials (Bar-Yosef ope.cite.) and
perhaps from the Damascene Aswad (de Contenson 1979; also
van Zeist and Bakker-Heeres 1979), than in anything now
available from the Zagros region.

However, with the onset of the effective village-
farming community range of activity (say following about
7500 BeCe, in Libby, uncalibrated terms), our understand-
ings may well be better for the Zagros region than is yet
the case for the Levant. There are roughly comparable
inventories not only from the Zagros flanks sites, such
as Jarmo, Sarab, Guran, and Ganj Dareh - with Ganj Dareh
probably the earliest available example - but also from
sites on the piedmont such as Ali Kosh and the yet un-
excavated Tamarkhan, as well as one or more new but yet
unpublished occurrences in the Hamrin salvage area.
Furthermore, Magzalia and the somewhat later sites, Tell
Sotto (Bader 1979; Munchaev and Merpert 1981), and Umm
Dabaghiyah (Kirkbride 1975) show that the same general
type of early village assemblage was present west of the
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Tigris in the Mosul region. Several-roomed rectilinear
house remains are characteristic. There is clear evidence
of domesticated wheat, barley, and some pulses, and of
sheep, goats and, presently, pigs being kept. As time
went on, portable pottery vessels were added to the in-
ventory and obsidian tools (very rare in the incipient
range sites) came into common usage.

A roughly similar inventory, but different in detail,
also occurs in the Levant and in regions (now semi-arid)
reaching eastwards to the middle Euphrates. While at
first, in the Levantine area, there seems still to have
been considerable dependence upon hunting, both domesti-
cated animals and plants soon appeared. House remains
show rectilinear several-roomed plans. The over-all area
of the settlement sizes increased. As in the Zagros
region, obsidian brought down from the Anatolian sources
becomes common and portable pottery vessels presently
appeared (Bar-Yosef opecit.). One further characteristic
of the Levantine early village assemblage is the appear-
ance of an apparent cultic attention to human skulls,
which were plastered over and often given inset eyes of
shell.

It remains to note that we have, as yet, far less
evidence for really early village-farming communities on
the Iranian or Anatolian plateaus. The site of Zaghe,
near Qazvin, Iran, may represent a late aspect of the
general early village level. For Anatolia, we know far
too 1little of basal Hacilar. In addition, Agikli, another
so=-called protoneolithic site in Anatolia, has never
actually been excavated, while Suberde (the "hunter's
village in neolithic Turkey") has no direct evidence of
domestication of either plants or animals (Bordaz 1973).
Furthermore, as of the early 1960s, the whole upper drain-
age region of the Tigris and Euphrates river systems in
southeastern Turkey was still a virtual terra incognita
archeologically, especially as regards its late prehistory.

The general time span for all of the early village-
farming community range of activities, both in the Levant
and in the Zagros, covers about a millenium and a half
(cae. 7500-6000 B.C., in Libby, uncalibrated terms). Pre-
sumably the incipient range lasted until about 7500 B.C.
Just how early it began and which different aspects it
had are still reasonable questionse.

GAYONU AND ITS PREHISTORIC OCCUPATION

The Joint Istanbul-Chicago Universities' Prehistoric
Project was formed, in 1962, in full consciousness of the
archeological terra incognita in the upper Tigris -
Euphrates drainage basins. We reasoned that this region
ought to yield useful evidence of the beginnings of a
food-producing way of life (gambel and Braidwood 1980:36).
As the result of our surface surveys in the autumn of
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1963, the site called gaydonu was selected for excavatione.

¢ayonli, now a smoothly shaped low mound of somewhat

over three hectares in area, rises almost five meters
above the surrounding plain. It lies just north of a
perennial stream (a tributary of the upper Tigris) that
drains the small plain of Ergani. This plain spreads out
southward from the foot of the first slopes of the eastern
Tauros mountains. To the south of the stream itself (and
of gayonii) there is a low limestone ridge beyond which
stretches the broad Diyarbakir plaine The general environ-
mental situation at the time of the site's occupation must

| 'have been quite favorable for both a hunting-collecting

" 'and a simple food-producing economy (Ering 1980).

From our first 1964 exposures onward, it has been
clear that the main occupation at gaydnu was indeed that
of a very early village-farming communitye. The occur-
rence of pottery, apparently restricted to one or two
minor later occupations, mainly on the northeast quadrant
of the mound -~ generally substantiated by our intensive
surface survey (Redman and Watson 1970) - became evident
in our 1968 season. No building remains pertaining to
the pottery have yet been excavated.

Otherwise, what we have recovered belongs to the
site's main prehistoric occupatione.

This main prehistoric occupation of gayonl has yielded
a group of radiocarbon age determinations, of which the
seven most reliable samples so far assayed cluster about
the half millenium, 7250 to 6750 B.C. (Libby, uncalibra-
ted; see gambel and Braidwood ope.cite: 50—513.*

THE STRATIGRAPHY AND BUILDING REMAINS AT GAYONT

So far, almost ten percent of the area of the mound
(ie€ey the area which in all probability contains build-
ing remains but excluding the yet untested lower talus
slopes) has been exposed in the nearer surface and middle
depthse. There are, however, so far only three very re-
stricted probes which go down into sterile soil itself,.
As our field seasons have progressed, it has become in-
creasingly clear that in spite of the smoothly sloped
present profile of the mound, as seen from the plain, the
stratigraphy within gay6énii is far from being a series of
orderly horizontal levels.

*In late September, 1981, the Groningen laboratory
informed us of four more assays: GrN-10358, KE 6-1, 7230
BeC.+80; GrN-10359, KE 6-5, 7100 B.C.+140; GrN-10360, KW
8-1, 7350 BeCexl40; GrN-10361, KW 6-5, 7340 B.C.+110 (all
Libby, uncalibrated). All four samples were of charcoal
and came from reliable contexts within the so-called
earliest available levels sub-phase.
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Our excavations have been concentrated in two main
arcass One of these stretches from the center of the
mound southward toward the slope to the stream; the other
area lies toward the west-southwest (Pl. 1.I).

By the end of our 1970 field season it seemed that
we were merely dealing with an orderly sequence of the
remains of five distinct building plan)types (Braidwood,
gambel, et al. 1971). As the 1972 season ended, we
believed that we might have a hint of one more plan type,
but it is worth quoting from our preliminary report on
that season's excavations (Braidwood, gambel, et al. 1974:
568) to the point that -

eeeesome 0f our earlier generalizations and
interpretations were overly simplistic.

An example of this, which followed our
1970 season, was our assumption of a five-
part stratigraphic succession in the major
prehistoric occupation of gayonii. The ex-
panded 1972 exposures indicate that these
five "phases" (which we shall henceforth
refer to as sub-phases of the major pre-
historic phase of occupation) were in fact
an apparent succession of architectural
plan typese In no case, however, have we
yet encountered this apparent succession
in one complete stratigraphically conform-
able series, all superimposed in one single
exposures There is also, now, a hint of
still another plan type, but we have no
proof as yet that the major prehistoric
phase was made up of six such sub-phases v
over the whole mound's area. We do feel
assured that the sequential order we suggest
is essentially correct.s This sequence runs
(from earliest to latest): (a) basal pits
(b) curved wall, (c) grill plam, (d) broad
pavement plan, (e) cell plan ex "burned-
brick phase" , and (f) large-room plan.
Nevertheless, since these were not all ex~
posed in sequential stratigraphic order
in one single trench, but in different
trenches and at different depths, the
exact correlations are yet to be worked
out by interlinking the trenches. It is -
for example - possible that the basal pits
may have been due to outdoor activity
adjacent to the curved-wall or grill-plan
buildings and also possible that one or
another of the broad-pavement buildings
may have been continued in use during the
cel ~plan sub-phase. Hence we are increas-
ingly reluctant to number the sub-phases
consecutively.



Pl, 1.1 Gayﬁnﬁ, air view to the southwest. Foreground - main area; right

background - western area; left background - perennial stream. Courtesy
the Turkish Army, November, 1981.



The same sense of caution regarding our "stratigra-
phic and chronological" understandings, as of about 1974,
appears in the introduction to our first Istanbul Univer-
sity volume of general reports (gambel and Braidwood 1980:
45-47), with a further down-playing of the term '"sub-
phase". An even more marked retraction from our earlier
simple five or six part scheme appears in the preliminary
report on the work of the 1978-79 seasons (Braidwood,
gambel, Schirmer, et al. 198l). This report takes no
account of the problematical "basal pits" and the ''curved
wall sub-phases'" and stresses (loce.cit.:251) that "Within
Phase I, the main prehistoric phase of ¢ayoni, there are
- in terms of construction - at least four sub-phases of
building activity" (our italics here). The building re-
mains considered in the report on the 1978-79 fieldwork
are those of

(a) what we now call the uppermost levels sub-
phase, consisting so far of the apparently more-or-
less complete foundations of two or three buildings,
in near surface contexts, having rather large single
or two roomed plans - which we first called the
"large-room sub-phase',

(b) the cell plan sub-phase
(c) the grill plan sub-phase, and

(d) what we now call the earliest available levels
sub-phase, which includes the quite fragmentary re-
mains of several different types of plans, one being
of a round or ovoid building with a wattle-and-daubd
wall (not the ephemeral "curved wall" of 1972).

The "broad-pavement'" plan type had been considered
in our earlier reports as representing a sub-phase in it-
self, in both a stratigraphic and chronological sense.
By 1981, however, it had become clear that the flagstone
floored example of a broad pavement plan came at least
with the earliest grill plan remains while the terrazzo
floored example of the same broad pavement plan type over-
bedded grill plan remains. We are now convinced that the
remains of the broad pavement plan type represent buildings
of some very special non-domestic purpose - whether sacred
or secular in intent - and that this plan type persisted
over several sub-phases.

Detailed descriptions of the above mentioned various
types of building remains, so far recovered at gayonu,
are in the process of being made by our Karlsruhe
colleagues. Brief accounts and illustrations of the plan
types are available in our 1978-79 seasons' report and in
the first Istanbul University volume. We offer here only
very brief descriptions of selected examples of the cell
and grill plan types (which we think were structures of
domestic purpose), and also a brief description of the
broad pavement plan type.



The cell plan remains consist of rather high stone
foundations for rectangular buildings (ca. 5.0 m wide by
8.0 m long). Normally, the long axis of these cell plans
runs north-northeast. The interiors were divided into a
number of small cell-like rooms, usually too small to be
considered as anything but storage bins. We believe that
the tops of the stone foundations bore the mud brick upper
and outer walls of the buildings and also bore beams upon
which was constructed the main living floor of the cell
plan buildingse Especially in the western area, cell type
plans appear immediately under the surface and some of the
uppermost of these examples do not conform exactly - in
orientation or detail - to the standard just described.

This presents a problem: are various of the now
available building traces, from what we are calling the
uppermost levels sub-phase, simply degenerations of the
earlier standard cell type plan?

The grill plan remains have stone foundations which
are less high than those of the cell plamns: the founda-
tions indicate long rectangular buildings (ca. 5.0 m by
12.5 m) with the long axis to the north-northwest. The
northern half of this plan type - the grill portion it-
self - has a series of closely set cross walls, that we
assume served as joists upon which floors were built. The
openings between the cross walls would thus have served
to aereate the floorse The southern portion of the over-
all plan consists of a pebble pavement beyond which - din
some of the better preserved examples - are the foundation
remains of two or three small cell-like rooms at the
southernmost end of the plan.

There are several clear instances in which grill plans
are overbedded by cell plans. It is noteworthy, however,
that cell plan remains have not, so far, been encountered
much to the south of the general east-west central axis
of the mounde On the otherhand, wherever sufficient depths
of exposure have been made, both in the mound center and
toward the south - even as far as the slope toward the
stream - grill plan remains have been encountered. We
feel quite positive that the cell remains were those of
houses and also tend to think such was the case with the
grill plan remains. We are, however, puzzled by the
relatively small yield of artifacts in the grill remains.

The more impressive example of the two broad pavement
plan building remains was the later and larger example,
which was provided with a fine reddish-orange terrazzo
floor, about 7.5 m by 10.0 m in size. The pavement of
the earlier and smaller example was of carefully set flag-
stones. The long axes of these two examples run roughly
east-west, with the buildings' original openings undoubted-
ly to the south (unfortunately, in both cases, the southern
portions of the plans are incomplete). Pilasters were used
on the interior wall faces. In the terrazzo floored exam-
ple, pairs of white lines (composed of white marble tesse-



rae) in the floor accented the positioning of the north-
south pilasters.

As of the 1980 and 1981 field seasons, at least two
more individual instances of distinct building plan remains
appeared, but neither of these is fully cleared, nor can
these remains yet be fitted into our four part sub-phase
scheme given in the 1978-79 report. The first of these
new building remains had small rooms with exceptionally
heavy stone walls that rose to a considerable height.
Portions of these walls had a plaster facing and in two
of the small rooms there were clusters of human skulls.
The presence of the skulls (which totaled at least forty)
and certain details of the still incomplete plan suggest
that this also may not simply have been a domestic struc-
ture. (While they are not plaster covered, the disem-
bodied skulls recall the attention given to skulls at this
same general time in the Levant).

The other plan, suggested by building remains only
partially exposed at the end of the 1981 season, appeared
to be of a rectangular building with rounded corners and
with its long axis lying in an east-west direction. 1In
all probability it represents a domestic structure. The
remains appear to be an example of earlier building activity
on a high portion of the original mound core; their abso-
lute elevation is essentially that of nearby cell plan
remainse.

The situation thus described, complicated as it may
be, clearly adds up to the fact that our earlier sugges-
tions of an orderly succession of five or six strati-~
graphically and chronologically ordered sub-phases do not
correspond to the presently available evidence. It becomes
increasingly clear that the stratification at gayoniu is
indeed far from being one of layer-cake horizontality.
This must be born in mind when the reports which follow
are used., Redman's report (pp.l7-71) on the 1968 and 1970
seasons' chipped stone materials is cast within the under-
standings we had at the end of the 1970 season. Davis's
(ppe73-174)treatment of the ground stone was finished in
1980 and conforms to our thinking as given in the 1978-79
seasons' report. Lawrence's (pp.l175ff.)report, utilizing
the faunal materials available through the 1978 season,
underlines our difficulty in understanding the relation-
ship of the end of the cell plan sub-phase to the upper-
most levels sub-phase. We still face the problem of
whether the uppermost levels sub-phase is a distinct
stratigraphic and chronological entity.

THE CAYdNﬁ ASSEMBLAGE OF THE MAIN PREHISTORIC PHASE

At first glance, the apparent difference between the
grill plan type of building remains and those of the cell
plan type might suggest a fair degree of change. On the
otherhand, the general artifactual inventory seems to



show a fairly high degree of stability throughout the main
prehistoric phase. There were, in the normally accepted

. sense, no portable pottery vessels although we did recover
'several heavy platter-like or basin-like examples of very

<

coarse and lightly baked clay (when the house where they
were in use was burned?). There were also examples of
lightly baked clay figurines of animals and of humans -
usually pregnant females - although in no such numbers as
is usual from the Zagros sites.

The overwhelming bulk of artifacts fall within the
chipped and heavier ground stone categories, both reported
on in detail in this volume by Redman and Davise. Linda
Braidwood (1979) has considered the possible linkages
which the gaydnii flint and obsidian artifacts have with
the chipped stone of other sitese Of particular use, in
her opinion, are backed obsidian blade tools with stria-
tions along the edge (p.42 and Figse. 2.14;2.15), seen at
Shimshara (Mortensen 1970) and to a small degree at Jarmo
in the Zagros. The same obsidian implement was recovered
in a surface survey at Boy Tepe, a site in the Keban sal-
vage region north of gayoni (Whallon 1979:246) and subse-
quently in the Karakaya salvage region near Malatya at a
site called Cafer Huyuk (Ozdofan 1977:57), now being ex-
cavated by Jacques Cauvine Also noteworthy in the gaydnu
chipped stone industry are the tanged implements: rare
(and questionable) projectile points, tanged end scrapers
and perforators. Some tanged implements were also
reported from Shimshara. The same obsidian backed blades
and tanged chert implements -~ rare projectile points,
tanged end scrapers, burins and perforators - were found
at Fakhariyah in north Syria.

As to the heavier ground stone category - a group of
artifacts rarely given adequate attention - we know of no
study so far that is as exhaustive as is Davis's. How=~
ever, since a comparable amount of detail is not other-
wise available from other Near Eastern sites, he has
little opportunity to establish linkages. It might be
noticed, for example, that gayonu, while it has a variety
of ground stone pestles, is almost without stone mortars,
an artifact quite normal to the Jarmo assemblage.

It is within the variety of smaller objects of fine=-
grained stone, such as "bracelets", stone bowls, smoothed
balls, and grooved stones, that gayonii shows its closest
correspondences with the Jarmo assemblage. The same
generality could be made for the gayoni bone tools, save
for certain long ovoid plaques of bone, pierced and show-
ing signs of string wear (cf. gambel and Braidwood 1980:

jpl.46:l9). P.E.L. Smith (personal communication) has

recovered the same type of bone artifact at Ganj Dareh.

Since Gaygnu lies barely twenty kilometers downslope
f;om thg Eyganl Maden copper lode, which is still being
mlped, it is not too surprising that we have recovered a
fair number of both malachite and even of native copper
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fragments. The malachite encountered, most often as form-.
less fragments, usually appears as beads or pendants when
it is in the form of artifacts. The native copper pieces
themselves - which we have recovered at the rate of about
five to ten pieces per season - show a marked proportion
of attempts to beat the pieces into the form of simple
rins, hooks, reamers and small flat sheets. There are
also, however, simple unworked small hunks of the metal.

The hard gumbo-like consistency of the gaydnli matrix
makes the clearance of human skeletal material very diffi-
cult, and the badly preserved condition of the bones also
tends to make precise age and sex determination very
difficulte There is, however, no question but that - un-
like Jarmo - burial within the site and actually within
the cells or in the small southern cell-like divisions of
the grill plans was quite normal. The bodies were flexed
but in no fixed orientation. In several cases, there
were remains of strings of beads; in other cases neatly
sawed-off tines of deer antlers and teeth of large artio-
dactyls were part of the burials.

THE NON-ARTIFACTUAL EVIDENCE

Here we face something of a surprise. Lawrence's
section underlines the fact that the appearance of domes~
ticated animals came rather late within the span of tThe
main prehistoric phase of §ayond. The evidence she
treats runs only through the 1978 season, however, and
there may well be some qualification in the future when
the faunal remains of the 1980 and 1981 seasons are fully
analyzed and when our understandings of the exact nature
of the transition from the standard cell plan type of
building remains to those of our so-called uppermost levels
sub-phase becomes more clear.s As of now, however, Lawrence
asserts firmly that all her evidence is for a sudden appear-
ance of domestic sheep in certain units of the upper lev-
els (pe. )e There was, as her following report shows in
detail, an adequate supply of the bones of wild artio-
dactyls and of wild pig, from the beginning of the main
prehistoric phase until towards the end, when the shift
to domesticated caprines set in. Hence, it appears that
for much of the site's duration, the people of gayonu de-
pended on hunting for their amimal protein supply, for
hides, and the raw material for bone tools. A general
point sometimes has been made, regarding the appearance
of animal domestication, of the possibility that some de-
gree of manipulation of gregarius wild amimals may have
taken place. (In such a case, it is reasoned, the bones
would not yet exhibit the osteological traits identifiable
as those of domesticated animals.) In the instance of the
gayonii faunal material, however, Lawrence is convinced
that such was not the case. The marked rise in the pro-
portion of caprine bones in the upper levels negates the
possibility. The story of precisely how domesticated
animals came into use at gaydnu is not yet finished.
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' As for domesticated plants, both the wheats (einkorn
and emmer) and certain pulses were available from the
beginning (Stewart 1976, 1981; van Zeist 1972) but, curi=-
ously, domesticated barley is not evidencede In his part
of our 1978-79 report (Braidwood, gambel, Schirmer, et

al. 1981:256) Stewart makes a particular point of this
lack and alsoc wonders whether a possible decline in the
supply of hunted meat may have accelerated crop production.

As well as the evidence pertinent to matters of ani-
mal and plant domestication and of hunting, there are
significant traces of food-collection. Finds of fish
bones (very fragile in any case) are relatively rare but
some quantity of river clams and the bones of turtles
have been recovereds There are also the remains of col-
lected plant foods, especially of nuts such as wild
almonds and pistachios (which Stewart notes to have been
the primary oil seed used), and also the remains of hack-
berry and the pips of grapes.

Unfortunately we are not yet well off as to the
identification of the possible source areas of the various
stones and minerals of which the gaydnii artifacts were
made. To our minds, even the current suggestions as to
the various possible sources of Anatolian obsidian (Gale
1981) depend on still very incomplete surveys of only
some of the possible source areas and of the exact nature
of individual obsidian flows. Ideally, for the obsidian,
a wide ranging survey across various national frontiers,
undertaken by experienced vulcanologists, is what is
needed but may hardly be a realistic hope. Also, for
other minerals utilized at gayoni, the matter of positive
identifications and of sources still remain unfinished
businesse

CONCLUSION

In sum, the gayonu assemblage - as a gross general-
ity - conforms to those of other early village-farming
community occurrences of both the Zagros and the Levantine
regionse In detail, however, the gaydonii assemblage has =
in the main - a complexion of its owne

Our 1963 surface surveys in the southeastern vilayets
did not yield traces of a preceding incipient level which,
as we suggested above, is available in both the Zagros
and the Levantine regions. We have speculated (gambel
and Braidwood 1980:37) that the traces of this earlier
level may well be found at lower elevations, further
south, perhaps in the Mardin region. Whatever may prove
to be the case in this matter we do not yet know the more
specific antecedents of the §aydnll assemblage and of the
culture it represents. Given the surprising variety and
complexity of the gaytnu architectural forms and of the
level of social organization they must imply - at the
time of the very threshold of effective food-production -
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the identification of gayonl's antecedents presents a
real challenge in culture history. So, too, will the re-
sults of a careful analysis and interpretation of the
evidence which gaydnu itself has and will, hopefully,
continue to yield.
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INTRODUCTION

The Joint Prehistoric Project of Istanbul University's
Prehistory Section and the University of Chicago's Oriental
Institute has conducted three seasons of excavations in the
Diyarbakir province of southeastern Turkey. This research
is concerned with collecting date and testing hypotheses
relevant to the origins of settled village life and the
domestication of plants and animals in the Near East
During 1964, 1968, and 1970 the Joint Prehistoric project
centered its excavations and intensiye surface_ survey on
the early village site of gayonit (38° 16'N, 29° 43'E), a
low oval mound of about 250 m by 150 m adjacent to a trib-
utary of the upper Tigris River (gambel and Braidwood 1980;
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Braidwood, gambel, and Watson 1969; Braidwood, gambel,
Redman, and Watson 1971; Braidwood, gambel, Lawrence,
Redman, and Stewart 1974). The following interim report
is a description of the chipped stone industry recovered
during the 1968 and 1970 seasons of excavation

The locations of excavations on the mound of gaydnu
were determined with respect to several different goals,
During the first season, two major areas were opened near
the highest point on the mound. One was on the slope of
the mound that had been steeply eroded by the adjacent
stream (Fige 2.1:K 11-16)s. A larger exposure was made at
the summit of the mound to uncover prehistoric structures
(Fig. 2.1:K2-9).
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Fig. 2.1 Plot plan for ¢ayonii indicating
excavation units for the 1964, 1968 and 1970
field seasons.

An intensive systematic surface collection was carried
out at the beginning of the 1968 season in an attempt to
discover different areas of the site that would aid in the
location of future excavations (Redman and Watson 1970).
One area was selected in order to expose lower levels of
the site (Fige 2.1:WCl and QC5). The analysis of the sur-
face collection showed that by excavating in this area we
would not have to remove the overburden of later levels
which occurs at the center of the site. Another excava-
tion unit was placed in an area where the results of the
controlled surface collection implied that there would be
deposits of a proto-historic ceramic occupation (Fige 2.1:
LB4)s. Other excavations were located adjacent to the
earlier exposure near the summit of the mound (Fige 2.1:
SBl and SAl.)

During the 1970 season the area of excavation was con-
siderably extended. A large area adjacent to the previous
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work on the summit was opened to expose more architectural
remains of the later preceramic levels (Fig. 2.1:P, T, U,
X, and Z). Portions of the previous season's exposures
were continued down to lower levels (Fige 2.1:R and S),
and in one six-by-six meter square (R), sterile soil was
reached. Another large area was uncovered adjacent to the
1968 exposure on the western edge of the mound in an
attempt to uncover more architecture from the early levels
of gayonu (Fige. 2.1l:By Cy Dy Ey F, and G)s In two of
these squares sterile soil was reached (C and E).

Over the course of these three seasons approximately
900 square meters of gayténil have been exposed, which is
about 3% of the mound's area. During these excavations,
over 1300 cubic meters of earth have been moved, which is
about 1.5% of the estimated volume of the mound. On the
basis of the soundings that reached sterile soil (C, E,
and R), it is estimated that the maximum depth of cultural
deposit on gayonii is about 4 to 5 meters. By integrating
evidence from the intensive systematic surface collection
and the three seasons of excavation, it is possible to
approximately outline the location and extent of the
occupation areas of each of the ancient communities of
gayonii.

When practical, the basic units of recording and analy-
sis were architectural features. This reflects our assump-
tion that prehistoric activities took place with respect to
location of existing architectural features. Thus, when
possible, recording by architecture replaces the prelimi-
nary grid system of arbitrary units. A flexible system of
recording and excavation techniques was used, during the
digging in 1970, adjusting the size and margins of the ex-
posure area of the excavation unit to the type of deposit
being unearthed. .

Our labeling system reflects this procedure by includ-
ing more precise notation for more detailed observations,
while enabling the majority of the pieces to be labelled
precisely with only three digits. The excavation units
were named somewhat differently each season (single letter
and number, two letters and one number, or only a single
letter), but the systems are interchangeable. The first
letter(s) represents the major horizontal excavation unit
(5 by 5 meters square), the first number is the strati-
graphic level within that square, and the number after the
dash is the horizontal locus within the units from which
the artifacts came. By using a dash to set off the two
notations (level and locus) a minimum number of figures
can be used. This saved time in labeling, an important
consideration because we had fifty thousand pieces of
chipped stone to label from the 1970 season alone. If
material was found on a floor or in another situation
where the exact context seemed important, then an extra
digit after a slash was added to give each artifact a
unique number that could be used in describing it, identi-
fying it in a photo, or in placing it on a map.
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SYSTEM OF ARTIFACT ANALYSIS AND CLASSIFICATION

The goal of the artifact analysis is to produce infore
mation related to patterns of prehistoric behavior. We
are attempting to record the morphological attributes and
spatial distribution of artifacts that reflect the differ-
ent activities of the prehistoric occupants of Gayoni.
Fundamental to this approach is the discovery of the use
or uses of each kind of toole. Therefore, the two primary
aspects of analysis are first, determining the function of
the recovered artifacts, and second, hypothesizing what
activities were being performed. This artifact analysis
incorporates the results of preliminary classification to
help direct later stages of the researche In addition,
the results of the later stages of research are used to
refine the initial categories that had been utilized.
This constant interplay between previous concepts on the
one sidey and the on-going resulis of research on the
other, demands an efficient program of analysise. The
organizational effort required is worthwhile because of
the potentially productive nature of this type of inte=
grated research strategye.

This interim report on the gaySnﬁ chipped stone indus-
try is a primary stage in the total research designe What
is reported here already involves aspects of the original
classification system plus innovations discovered during
the course of researche More important, future analyses
will incorporate additional information produced during
the preparation of this report, and subsequent artifact
analysis will begin with the improved system as the initial
stages Consequently one should not expect the following
to be the ultimate, definitive report on the nature of the
gayonil chipped stone artifact inventory, This article is
a description of my best current understanding Ofafhe uses
and the nature of the gayonu chipped stone materi 9tEUt
it is only the present stage in an on-going pgocesg : at
hopefully will yield greater understanding g; ’;’grc g?“'
rate representation as the fieldwork and analys ontinue.

20



In the analysis of the chipped stone pieces from
gayoni I utilized a modification of a typological system
developed by Linda Se Braidwood and Bruce Howe on the
basis of their work with similar sites in the Near East,
The types are based on shape and edge use variations that
are divided into separate categories according to a series
of attributes determined through experience with chipped
stone artifactse These types form the basis for later
observations and analysise. Because these types are based
on decisions made by the researcher it is important to de-
fine their essential attributes objectively. To improve
the consistency of classification it is best to have one
researcher make all final decisionse

QUANTITATIVE ANALYSIS OF THE INDUSTRY

The exact nature of the statistical and gquantitative
procedures that one uses in analyzing data depends on the
goals of the research and the assumptions made about the
data. Quantitative analysis serves three basic functions:
description, inference, and hypothesis testinge In the
artifactual analysis of the gayonil material I am interested
in all three aspects of quantitative analysis and have ini-
tiated a broad statistical programe The preliminary form
of analysis is the recording of the artifacts excavated and
an analysis of their distribution in the sitees The infor-
mation for these descriptive analyses should include counts
of artifact types (Tables 1 and 2), diagnostic ratios of
types (Table 3), and for special purposes, measures of indi-
vidual attributes (eege, weights in Table 4; lengths in Fig.
2¢3; or cross sections in Fige 2¢5)s These three forms of
data were used for different aspects of the gayoni distri-
butional analysese The recordings have been made accord-
ing to _the division of the excavated levels into five sub=-
phases® which apparently run in stratigraphic succession
(Fige 2¢2)e This division is the background against which
the differences in the proportions of artifacts that were
utilized during each sub=-phase of the prehistoric occupa=-
tion of gayonii are recognized and measureds

Photographs and drawings of objects in the gayonii
chipped stone industry are included to add a visual dimen=-
sion to the verbal and metric descriptionse Equally impor=-
tant are the tables and graphs that present the quantitative
distribution of artifacts as they occurred in the five sub-
phases of the gayonl sequencee This involves detailed tables

*The major prehistoric phase of occupation at gayonu has
been divided into five sub-phasese It is not certain that
there are not more thamn five sub-phases, but the relative
order of the ones thus far discovered is generally agreed
upon. The sub-phase designations are abbreviatiogs of the
major feature found in these levels and from earliest tg
latest are: 1 or Be.P. for basal pits, 2 or GePe for grill
plan, 3 or BePeP. for broad pavement plan, L or C,P. for
cell plan, 5 or LeRePe for large room plan, see Figure 2e2.
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of the quantity of each type of artifact, divided according
to its place in the stratigraphic sequence of sub-phasese.
In addition, numbers of artifacts are recorded that were
found in several culturally significant unitse. (Tables 1
and 2).

Despite problems with a quantitative approach, I believe
that it is a necessary step in archeological analysise The
identification and description of individual pieces is an
important part of any archeological analysis, especially in
terms of datinge However, research left at the stage of
listing diagnostic artifacts is inadequate. It is not
acceptable to describe a site by a few characteristic
pieces, as though everything could be understood in terms
of these "typical" objectse Instead, it is necessary to
observe and to record all of the artifactses The changing
statistical patterns of common as well as of distinctive
artifacts produce information about the prehistoric behav-
ioral systemse Quantification is a necessary part of arche
eological analysise Quantification does not replace the
study of distinctive pieces, but is complementary to it.
Each type of analysis adds its own form of information from
which can be learned a much fuller picture of the lifeways
of the people who inhabited the archeological site tham is
possible with only one technique or the other.

Counting is particularly relevant when one is concerned
with distinct toolse The utility of counting is diminished
when analyzing pieces that were not used as distinct tools,
Chipped stone debris can shatter in any number of ways and
it may not be particularly important how many fragments were
broken off a coree In order to record these pieces accu~-
rately it would be useful to employ weighing as an additione
al means of measuremente Weight is a more relevant feature
than numbers when one is :calculating the amount of material
such as obsidian brought to a site, or the amount of material
wasted in a manufacturing processe Measuring the weight of
pieces is also valuable in providing data for assessing
changes in the size of individual pieces and in the relative
weights of different types of artifactse Weight is also a
crucial feature of any implement that relies on momentum
for its cutting functions such as an axe or an adze.

The basic goal of this report is not to offer a defini=-
tive statement about the past communities at gayonily, but to
present a clear and complete description of the chipped
stone industry as I understand it, and of some of the ways
it has been analyzede An effort has been made to present
the data so that it cam be utilized by other researchers
who want to check our conclusions or to incorporate the
data into their own researche Later revisions and even
substitutions, are expected, but it would be wrong to allow
this anticipation to prevent us from communlcgtlng our find-
%ngg until all of the work is comple%ed onrigiﬁegeig %ﬁ§°r'

ant sitees This Interim Report has been prepe
hope that others will find the early ?ublicatlog of our
material worthwhile and useful in their own WOTXe
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CHIPPED STONE PIECES

Chipped stone pieces are the most common type of arti-
fact found at gaydnil. Two raw materials are used for the
fabrication of these implements: obsidian and flinte A
wide variety of tools are made from these materials and are
utilized in many different wayse We study their form and
distribution because artifacts give an indication of the
prehistoric behavior of their users. A morphological sys-
tem of classification has been useds Shape, size, utilized
edges, and raw material are the basic attributes of the
classificatory scheme,s It is believed that the recording
of these attributes and their distribution across the site
are accurate reflections of changes in the activities and
technology of the prehistoric community. All the material
recovered from the 1968 and 1970 seasons that came from
unambiguous excavation contexts has been classified and
talliede Levels were not tabulated if there was a possi-
biility of mixture. These were eliminated because the re-
sults might obscure the patterns discovered by analyzing
data from uncontaminated excavation contextse. Following
this guideliney three~fourths of the total excavated mate-
rial was analyzed and tallied as presented in Tables 1 and
2¢ Retouched tools and special pieces from the unanalyzed
levels were sorted and subjected to the same detailed meas-
urements and observations as the tools from the tallied
levels.

Tables 1 and 2 represent the results of the classifi-
cation of approximately 46,000 chipped stone pieces accorde-
ing to the typological system described aboves The chipped
stone pieces were initially divided into two groups: obsid-
ian or siliceous stone (flint, etce.) piecess The obsidian
is not available locallye There is trace-element evidence
that some of the obsidian was brought from sources near Lake
Van, about 200 kme to the northeast (G. Wright 1969). Dur=-
ing the occupation of gayonu, trading networks involving
obsidian were widespread in the Near East (Renfrew, Cann,
and Dixon 1966; Ge Wright 1969)e The flint was supposedly
available in the immediate vicinitye. Most of the flint
used for making artifacts was a high quality, light brown
material that may have come from deposits in the nearby
mountains, stream cobbles found in the adjacent, now sea-
sonal, stream, or from nodules in the limestone outcrops
across the streame These limestone outcrops are cur;ently
being quarried for gravel and flinte. The basic quality of
the flint from these outcrops seems too poor to have been
the source for the gayonu inhabitants, but they may have
removed most of the easily reachable high quality material.

The next step of the analysis is to divide all of the
chipped stone pieces according to size. Pieces over ten
millimeters wide are considered '"mormal" size, and those
less than ten millimeters are '"microlithic". This is an
arbitrary measure determined in part by the form of the
piece and its state of preservation. Other measures of
size are also influenced by form and preservation, hence,
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this dimension was considered adequate as a first approxi-
matione

In order to determine which dimension would be most
appropriate for dividing the artifacts by size, numerous
measurements were made on a large sample of the piecese
On the basis of this study it appears that any universal
division by size such as we used is only useful in a pre-
liminary analysise Since major variations exist between
the range of sizes of different artifact types it would be
best to measure the dimensions of every piece and then sep=-
arate them according to the natural groupings observed.

When dealing with a large assemblage of chipped stone
pieces (46,000), it is clear that detailed measurements on
all of the pieces is impractical considering the normal
limits of time and personnel. It is possible to discover
the parameters of a large population by making measurements
on only a sample of ite Statisticians have carefully worked
out the limits of accuracy and reliability for certain sam=-
pling procedures, such as random sampling (Redman 1974:22),
If there are over 1,000 pieces in a category then measure-
ments on 10% of the total will yield reasonably accurate
resultse If the number of pieces is smaller than 1,000
pieces the proportion of the population measured must be
largere To gain sufficient statistical reliability concern-
ing tool types that occur in limited numbers (less tham 100
pieces), most, if not all, of the pieces must be measured
(at least 50% sampled)e On the other hand, with types such
as utilized blades, it is possible to measure a small pro-
portion (under 10%5 of them and still have a very accurate
knowledge of their size distribution and other character-
isticse

To demonstrate the utility of sampling, measurements
were made on all of the obsidian blades and blade fragments
from many of the levels in the units excavated during the
1970 seasone These measurements and observations on blade
shapes were made on 1853 piecese Two samples, the first
of 10% of the blades and the second of 20% of the blades,
were taken by means of a random start and a regular inter-
val among the recorded obsidian bladess The results of
both samples were extremely close to the values derived
from measuring every piece. The distribution of values in
the 10% sample (mean = 25.6 mm; standard deviation = 10.3)
is not statistically different from that in the entire popu-
lation (mean = 25,2 mm; stde deve = 1047)e The 20% sample
is even closer (mean = 25¢3; stde deve = 10e4)s

Figure 2.3 is a graph of the distribution of.obsidian
blade and blade fragment lengths from the 1853 pieces meas-
ured (shaded bars), and from a 20% sample (hatched bars)e.
In addition to the similarity demonstrated by the mean
values, the visual comparison is quite closee I suggest
that it would be better to measure only a sample of the
pieces in more numerous categories and to utilize the time
saved to make additional observationse
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After division by raw material and size, the chipped
stone pieces are classified into various categories based
on form, technology, and utilization. The classificatory
system takes into account other characteristics, such as
pieces with sheen, flakes and blades with traces of cortex,
and cores and core fragments that have been utilized in ways
other than as coress Altogether the chipped stone pieces
were divided into over three hundred categories.

The counts of artifacts in each of these categories are
presented in the framework of the five stratigraphic seg-
ments and related time sub-phases identified during excava-
tions (see Fige 2+2)e The usefulness of the sub-phase divi-
sions does not rely on whether or not they reflect distinct
cultural complexese The hypothesis that the sub-phases
represent chronological units is a reasonable one that can
be tested by the data that has been assembled in this reporte.
In addition to the tabulation of pieces in each sub-phase,
counts are given for several cultural complexes identified
during excavatione R 20-2 is a cache of flint pieces found
in the sub-phase BePe depositse EF 2 is the best preserved
of the grill building foundations from sub-phase GePe U 9
is a multi-cell burnt structure from the sub=phase CePe
levelse U 4 is a single room structure attributed to sub-
phase LeRePe I suggest that total counts for each sub-
phase are more accurate representations of the relative fre-
quencies of artifact types throughout the excavation tham
are counts of individual cultural complexes in each sub=-
phase.

* * X ¥ X *

gayonu's chipped stone industry was produced by skilled
stone workerse In the.earlier levels, flint was the primary
material used for making implements; in the later levels,
obsidian became equally commone. The overall focus of the
chipped stone industry was on blades and blade fragments
that were utilized or retouched into distinct toolse Re-
touched pieces account for about 10% of the flint in each
of the sub-phases of occupation (see Fige 2e4)s Of that
10%, less than half can be identified as distinct tool types.
The vast majority of implements were blades modified only by
utilization. Utilized blades and flakesdmust haﬁedsergigﬁ
many purposese The manufacturing of blades reached a hig
level ofpefficiency with the use of pyramidal and parallel=-
sided blade cores, both microlithic and normal sizee. Blades
‘with evidence of a lustrous sheen are increasingly common in
the later sub-phases, but account for only 11% of the flint
blades found in these 18T6T sub-phases, while in the earlier
_sub-phases they total 6% or 7% of the bladese Flint and
obsidian pieces, with attention to their tips as the main
feature were present in all sub-phases, but were most abun-
dant during sub-phase GePe (2¢5% of total pieces including
a single cache of 150 pieces) and diminished in the later
sub-phases (sub~-phase LeRePe~=0e5% of total Pleces).
Scrapers were an important element in the chlpped stone
industry with their proportion increasing during the later
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sub-phases, going from O.6% of total pieces in sub-phase
BePse to 1.5% of total pieces in sub-phase LeRePes

The obsidian assemblage is predominantly a blade indus=-
try. There are obsidian scrapers made in forms similar to
the flint scraperse There are some obsidian pieces with tip
attention as their main feature, but they are proportionally
not as common as their flint counterpartse By far the most
abundant distinct tool made at gaydni is the backed blade,
This backed blade, often steeply backed on both edges, is
distinguished by linear striations on the ventral surface
and is described in detail in the section of this report
on obsidian toolse

The relative importance of obsidian as a raw material
for the gayonii chipped stone industry has been the subject
of detailed investigationse The ratio of the number of
obsidian pieces to flint pieces has been calculated for each
surface collection and excavated level (Redman 1973)s The
value of this ratio varies with each excavation unit; in
addition, the total ratio for each sub-phase changes signif-
icantlye It is clear that the value of the ratio of obsid-
ian to flint pieces increases with each successive strati-
graphic sub-phases The ratio for the artifacts from the
sub=phase BePe is 0¢05; the sub-phase GePse 0020; the sub-
phase BePePe 0452; the sub-phase CePe 0698; and the sub-
phase LeRePe 1402 The increasing proportion of obsidian
found in the remains from each successive sub-phase of the
site's occupation could be related to its availability in
a trading network (Renfrew, Dixon, Cann 1966; G. Wright
1969), or to its changing utilization by the prehistoric
inhabitants of ¢ayonli, or to both factors.

* K X ¥ X *

The proportion of microlithic pieces in each excavation
level varies and may be related to the activities bheing
performed there. Our excavations show that during the
jearliest sub-=phase at gayonu the proportion of microliths
was the lowest (6%--sub-phase BeP.), while during most of
the occupation it had an intermediate value (ce 15%~=sub=
phases GePey BePePey & CoePs)y and during the final occupa-
tion it had the highest of any time during the prehistoric
sequence (24%-~sub~phase LeRePe)e The average weight of
different types of pieces from each of the stratigraphic
segments varies widely at gayonu (Table 4). The variations
in average weight and ranges of individual weights could be
related to types of raw material availabley, technigues of
manufacture, or modes of utilization.

Blade Cores (Fige 247:1=6; Ple 2¢I1:1=9)

The blade cores used by the gayonil inhabitants were
usually made with care. The most characteristic types, the
pyramidal and parallel-sided cores, are found in approxi-
mately equal numbers (Tables 1 and 2). The gng;dlrﬁgtlgfal
variety is somewhat more numerous than the bi-direction
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types Multidirectional, amorphous shaped cores of both
flint and obsidian are also found. Micro blade cores of
flint were infrequently found in comparison with the great
number of larger flint cores (c.9%). As regards obsidian
cores, however, which were much rarer, the micro cores
formed a greater proportion (c.25%)s. Pressure or possibly
indirect percussion techniques were used for detaching
blades from microlithic and most macrolithic size cores.
Many of the cores and core fragments were utilized also in
cutting and scraping activities. The number of artifacts
obviously re-utilized in this manner varies in the different
levels, with the highest proportion being re-used during
sub-phase LeRePe (cCe30%)e

One=directional pyramidal: This type of core seems to
be the single most characteristic core of the gayonu flint
assemblage, and to a lesser degree, of the obsidian assem=-
blage. Figure 2.7:6 is a classic example of this type of
cores On most macrolithic size cores only a fraction of
the perimeter was used for striking blades, while consider-
able effort was put into the preparation of the core's
crested back and periodic removal of the striking platform.
On the microlithic examples (Fige 2¢7:1,2; Pl. 24I:1,3=6)

a greater portion of the perimeter was used for detaching
blades.s In some cases the entire perimeter was utilized,
which gives the core a "bullet" shape. The angle of the
striking platform and the side of the blade core is re-
lated to the manner of detaching blades. This angle varies,
but is generally greater on microlithic cores (500 -80° than
on macrolithic sized cores (40°-70°),

Bi~directional pyramidal: There were far fewer examples
of this type of core than of the one-directional variety
(about one~-fifth as many)e A greater proportion of the
perimeter of the strikimg platform was used for detaching
blades and less attention was given to preparation of the
crested back (Ple 2.I:2)s In flint, this type of core was
almost completely restricted to sub-phases BePe and CePs,
with only two examples from later context.

One-directional parallel-sided: Fingly executed parallel-
sided cores also characterize the gayonu flint and obsidian
industries. These parallel-sided cores are one-directional
and bi-directional in approximately equal numbers. Some of
these have a triangular shape when seen from the side (Fige
2e7:l; Ple 241:748)e The angle of the striking platform for
most of these cores ranges between 60°-90°,

Bi-directional parallel-sided: The bi-directional
parallel-sided cores often exhibit a "barrel" shape which
characterizes both the normal size variety and the less fre-
quent microlithic cores (Fige 207:3,5; Pl. 2.1:9).

Multidirectional: This generalized category includes
many kinds of amorphous shaped cores. Some of these are re-
used one-directional or bi-directional cores from which the
worker attempted to take blades off in one or more directionse
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Blade Core fragments (Fig. 2.7:7-10; Pl. 2.1:10)

These were frequent in both flint and obsidian. Con-
siderable care was put into the preparation and maintenance
of the cores while they were still useable, and hence the
debitage from shaping is abundant. High concentrations of
blade core fragments in the debris help to outline areas of
ancient blade manufacturing. Often the fragments themselves
were re-utilized as cutting and scraping tools.

Core tablets and platforms: Core tablets are faceted

flakes of blade cores roughly rectangular in cross section,
removed from the striking platform of cores to revive them
(Fige 2.7:8). Core platforms are often removed after it
becomes too difficult to strike any more blades from that
position (Fige 2.7:7)e

Crested blades: These blades are shaped during the
initial trimming of a blade core. The two dorsal faces
are covered with scars from flakes struck from the central
ridge. The crested blade has a triangular cross section
(Fige 247:9; Pl. 2.1:10). Seen in profile the blade has
more arch than normal blades. On some crested blades only
one of the dorsal faces is covered by flaking scars. It
has been suggested (Mortenson 1971:18), that these are pro-
duced through widening the flaking perimeter of the blade
core (Fige. 2.7:10).

Flake Cores (Fige 2.8:1; Pl. 2.I:11,12)

Flake cores are not as diagnostic of the ¢ayonii indus-
try as are blade cores because most retouched tools were
fashioned on blades, and hence less effort and care was
exercised in the manufacturing of flakes. Pyramidal flake
cores made of flint occur in some numbers, but may be
partially the result of failures in the preparation of
blade cores. The discoidal shaped flake core is distinc-
tive but very rare. Figure 2.8:1 and Plate 2,I:12 illus-
trate an example of a one-directional type in coarse flint,
while Plate 2,I:11 portrays a fine multidirectional dis-
coidal core in lavender flint that has had flakes removed
in two directions.

Multidirectional and spheroidal cores are the most
common flake cores in both flint and obsidian. Very little
preparation went into the production of these cores. Often
fragments of the old blade cores would be re-used in this
fashione.

Unmodified (waste) Pieces

Over 25% of the pieces of chipped stone found at Caydnu
do not seem to be modified by human use or purposeful fabri-
cation (see Fige 2.4). These pieces are probably the waste
from the manufacturing of the flint and obsidian implements,
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More than 25% of the flint pieces recovered at gaydni show

no obvious signs of use compared with less than 20% of the
9bsidian pieces. Not only was a higher proportion of obsid-
ian than flint pieces utilized, but also in general, each
ob;idian piece shows more evidence of use than does each
f}lnt pieces In many situations it is difficult to deter-
mine whether any single piece has been modified by use or
was scarred during manufacture, deposition, or recovery

(see Tringham et al., 1974). In order to minimize the sub-
jective element in deciding what constitutes an unmodified
piece, final divisions were made only by me to insure that

thetclassification was consistent from one level to the
nexte

Most of the unmodified pieces were either flakes or
chips, as would be expected with manufacturing debris.
About 12% of the total number of unmodified flint pieces
were in the form of blades, which implies that these pieces
may have been intended for use, but never were used. If
one assumes that this proportion is also applicable to flakes,
then it can be inferred that of the unmodified pieces about
25% were actually meant to be used, while the other 75% were
the debitage from the process of manufacturing flint imple-
ments. The proportion of unmodified blades made of obsid-
ian to those made of flint is somewhat higher (c. 20%) just
as the proportion of blades in the total obsidian industry
is higher than in the total flint industry.

The proportion of unmodified microlithic pieces of flint
to all unmodified flint pieces is roughly the same as the
proportion of microliths in the total flint industry, varying
between 5-20% for each sub-phases However, the proportion
of obgidian unmodified pieces that are microlithic in the
total obsidian industry is considerably higher (c. 33% of
unmodified pieces are microlithic while slightly over 20%
of the total obsidian pieces are microlithic)e This is
reasonable if one assumes that there was a greater tendency
to utilize every available obsidian piece, hence only the
small and otherwise unusable pieces were left unmodified.

The primary step in the manufacturing of flint blades
is chipping the cortex off the core. These decortification
flakes are common at gayoni, accounting for about 10-20% of
the unmodified pieces in most levels.

Use Modified Blades (Figse 2¢8:2; 2¢9:1,2)

Use modified blades and blade fragments arg the single
most-common category of implements found at gayonu in both
f1int and obsidian (Fige 2:4). The gayonii chipped stone is
predominantly a utilized blade industry (Figs. 2.8;2; 2.9:
1,2)e These blades and blade fragments have a variety of
sizes ranging from 83 mm to 5 mm in length, 39 mm to 5 mm
in width, and 15 mm to 2 mm in thickness (sample of 504
measured blades)s The average size of a utilized blade
from Gaydni is 31 mm long, by 15 mm wide, by 4 mm thicke
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The general cross-section of these blades is most frequently
triangular or trapezoidal. Often the core preparation is
slightly skewed which produces a scalene triangle or irregu-
lar trapezoid shaped cross-section. Among flint blades, the
most common type of cross-section is an irregular trapezoid
(32%), followed by isosceles triangle (28%), scalene triangle
(23%), trapezoid (10%), and multiple (7%).

Obsidian blades exhibit a similar pattern; the irregular
trapezoid cross-section is most common (35%), the scalene
triangle next (25%), the regular trapezoid third (21%), and
the triangle or multiple cross-section is least frequent
(10% each). Whereas the most common cross-section in sub-
phase B.P. is the trapezoid, and in the sub-phase G.P. the
scalene triangle, in sub-phase Be.P.P. the irregular trape-
zoid becomes dominant and remains dominant in sub-phase C.P,
and LeRePe (Fige 2+5)s This may reflect a shift in the
technology which would encourage the procedure of pressing
off blades from a position on the core, directly under where
a previous blade had been detached.

Very few of the obsidian blades were found in an unbroken
state (less than 1%)e This could be due to any one of several
causes: breakage while striking the blades off of the core,
preparation of the blade for use, the activities they were
being utilized for, or as a result of some incident connected
with their deposition or recovery. The majority of pieces
(64%) were middle fragments that had been broken at both ends.
I suggest that this proportion is too great to be explained
solely by accidental reasons, and infer that some of the
activities these blades were utilized for required middle
segments of sections of a predetermined length. The propor-
tion of total obsidian blades that are middle fragments in-
creases significantly from the earlier levels (sub-phases
BePs through BePsPs = 57%) to the later levels (sub-phases
CePs and LeRePa = 77%). This is additional evidence that
points to increasing specialization of tools and attention
to the form of tools.

Over 75% of both the flint and the obsidian blades found
at gayonu are use modifieds Only 12% to 13% of the blades
have been retouched into more specialized tools. The formal
division made within the rather large category of use modi-
fied blades was based on the relative intensity of the use
to which each blade had been subjecteds As of yet, no objec-
tive measures of utilization have been developed and widely
accepteds It is also beyond practical time limits to do a
detailed quantitative microscopic study of each of the tens
of thousands of blades. As a means of making some division,
all of the utilized blades (and flakes) were divided into
"intensely utilized", "moderately utilized", or "slightly
utilized" on the basis of macroscopic observation (naked eye
or 3X hand lens). Subsequently, I have studied the nature
of utilization on a sample of the flint blades. It is hoped
that this study and the research of others will lead to a
useable, objective system of classification.

30



According to the definition used here there are three
categories of utilization based on edge wear. Those which
haye only a few scattered shallow scars are taken to be
slightly utilized, while those with many deep scars, to the
point of being jagged are considered intemnsely utilized. The
blades with edges that fall in between are categorized as
moderately utilized. Clearly, this is a continuum of increas-
ing wear (and implied utilization) of pieces, whose scars were
caused by a series of different kinds of activities; it is
only a first step in any meaningful analysis of these imple-
mgn@s. Because of the relatively subjective nature of this
division, it is necessary to have one person make the final
decisions to keep the results reasonably consistent.

The proportionate balance between "intensely utilized",
"moderately utilized", and "slightly utilized" flint blades
remains relatively constant from sub-phase to sub-phase with
about 14e3% of the blades being categorized as intensely
utilized. This proportion jumps to over 23% of the flint
blades showing intense use during sub-phase Le.Re.P. The pro-
portion of intensely utjlized flakes also increases during
this final preceramic sub-phase. There could be a number of
reasons for thHis increase in the degree of utilization of
each pieces. One explanation is that there was a shift in
the function of these pieces. Another possible explanation
is that it is related to a decrease in stone procurement and
primary tool manufacturing during this final sub~-phase which
may,have been a difficult period for the last inhabitants of
gayonu (the site was apparently abandoned and resettled one
or two thousand years later).

The proportion of obsidian utilized blades is relatively
constant over the total period of occupation at gayonu. A
higher proportion of obsidian blades have evidence of inten-
sive use than is exhibtted by the flint blades. Over 20% of
the total blades examined were classified as intensely util-
ized blades.

Further data were collected on a sample of flint blades
from many of the excavation plots. These data include the
length and position of the utilized edge(s)s The nature of
the modification, and which surface(s) was scarred was also
recorded. An evaluation was made of the motion that would
have produced this modification. The different types of
motion include slicing, sawing, scraping, steep scraping,
notched scraping, graving, rotary motion, anq piercing.
These are empirical judgments based on egpgrlments, and on
the morphology and the traces of use exhibited by the imple-
ment.

Use Modified Flakes

Almost as abundant as use modified blades are use modi-
fied flakes. These pieces have a variety of forms and sizes
and probably were not as carefully made as the blades. The
flakes are divided into four general shapes. Para;lel sided
flakes are broader and less even than blades, but in a few
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cases the difference is minor. Some flakes have a basically
round shape with a convex edge for use. Many of the flakes
are broadest at the bulb of percussion and tapered toward

the opposite end; these are referred to as contracting flakes.
The most common category is expanding flakes, which are
broadest at the end opposite the bulb of percussion. Thesg
offer a flat to convex edgesat the distal end for utilization.

Less than 20% of the retouched tools found at §ayonu were
made on flakes. This contrasts sharply with the almost equal
number of modified blades and flakes (c. 55% blades, 45%
flakes)e One could infer that while many of the utilized
blades were initially intended to be made into tools or were
used as substitutes for these retouched pieces, most of the
flakes were probably intended for use without retouch or for
different activities than their retouched counterparts. These
utilized flakes may have served a generalized function so that
almost any shaped piece would have been adequate.

It is interesting to note (Table 1) that for the first
four sub-phases there are more use modified flint blades than
flakes, but for sub-phase LeR.P. the utilized flakes out-
number blades 5 to 4e This is another reflection of the shift
in the composition of the chipped stone inventory in the final
prehistoric sub-phase.s The proportion of utilized obsidian
blades and flakes shows the opposite tendency (Table 2), the
ratio of blades to flakes being about 3 to 1 for the four
early sub-phases and increasing to 7 to 1 for sub-phase L.R.P.
The relative proportion of intensely utilized flint flakes
is similar to the distribution of intensely utilized flint
bladese During sub-phase L.R.Ps a significantly higher pro-
portion of these intensively utilized pieces were used than
during earlier sub-phases.

Retouched Blades and Flakes (Fige 2.9:6; Ple 2.III:4)

Most of the retouched pieces do not fit into established
categories of distinct tool typess Depending on their shape,
these artifacts are classified as retouched blades or re-
touched flakess Retouched blades are far more numerous than
retouched flakes in both flint and obsidian. In both raw
materials there are about five times as many retouched blades
as retouched flakes. This ratio shows some minor patterning
with the flint pieces; during sub-phases B.P. and G.P. blades
accounted for about 86% of these pieces, while during sub-
phases BaPePey CoPs, and L.R.P. blades accounted for 79%.
This decreasing proportion of retouched blades is counter-
balanced by a slight increase in the total proportion of
these retouched pieces. During all of the sub-phases, re-
touched blades and flakes composed a greater proportion of
?he6%?sidian industry (c. 10%) than the flint industry

Ce .

These pieces have been divided into categories on the
basis of four kinds of retouch. The first variety, flat
retouch, is made up of long, sometimes wide, scars which
usually form an acute angle with the surface from which they
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were struck. This type of retouch is not common, making up
about 6% of both retouched blades and retouched flakes of
flln?, and about 10% of those of obsidiam. Steep retouch
consists of long scars, sometimes over-lapping, that form

an angle greater.than 459 with the surface from which they
were‘strugk. This type of retouch is frequently used for
backing pieces or Preparing edges to be used as scrapers.

Qf the retouched flint and obsidian blades and flakes, approx-
imately 20% have steep retouche The most common type of re-
togch for both flint and obsidian pieces is nibbled retouch.
This retouch consists of short narrow scars usually on an
edge that had been sharp. This dulls the edge and strengthens
it for cutting or for a form of scraping. Over 66% of both
flint and obsidian retouched blades and flakes exhibited this
type of worke As with the preceding types of retouch, it is
possible that some of the pieces on which it is found were
not retouched before they were employed for work, but that
the retouch is the result of the activity for which they
were usede The fourth category of retouch, denticulated and
notched, is common on flint blades, but less common on flint
flakes and obsidian pieces. Denticulated retouch consists

of deep scars flaked off the edge of a blade with an interval
of blade edge left in between (Fige 2.9:6; Ple 2.III:L4).

This "serrated'" edge is effective in cutting and scraping,
and seems to have been used often in activities that resulted
in a sheen on the blades This is the only category of re-
touch in which the majority of blades evidence sheen. About
10% of the retouched flint blades exhibit denticulated or
notched retouch while for flint flakes, and obsidian blades
and flakes, the proportion is about 5%.

The proportion of blades that have retouch is almost the
same for obsidian and flint, ranging between 12% and 19% for
each of the five sub-phases.s In both flint and obsidian this
proportion increases from the lower to the upper levels.

Also the proportion of the total number of pieces that are
retouched blades or flakes increases for the later sub-phases.,
With flint the proportion of retouched pieces ranges from 5%
for sub-phase GeP., to 9% for sub-phase C.P., while in ob-
sidian this measure goes from 8% for sub-phases BsPs and GeP.,
to 13% for sub-phase BeP.P., and 12% for sub-phase LeRe.P.
These implements clearly make up an important element in the
gayonii chipped stone industry, as they require careful prepa~-
ration by their makers and are more numerous for all sub-
phases than artifacts identified as distinct tool types.

Blades With Sheen (Fige 2¢9:3-6; Plse 2o II:1h4; 2.1II:4,5)

Approximately 7% of all the flint blades found at gayonu
have traces of a lustrous deposit on one or more of their
edges. The most reasonable explanation for this phenomena
is that these pieces were used in the cutting of plant
material, either for harvesting or some other form of cut-
ting or scraping. Because this function is widely acknowl-
edged, these pieces are often refer?ed to a5081ckle blades
and the luster as sickle sheen. This sheen is found almost
‘exclusively on blades (869 pieces) with only three flakes
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exhibiting sheen. There is great diversity in the size of
the blades. The number of blades exhibiting sheen are evenly
divided between pieces that have been modified by use and
those with retouch. Within the category of use modified
blades, the highest proportion of blades that have sheen

are the intensely utilized pieces while the most numerous
are the moderately utilized blades (Fige 2.9:445; Pl. 2.III:5)%
The most common type of retouched blades exhibiting sheen

are the nibbled pieces, although only 33% to 25% of the total
number of nibbled pieces have sheen. Therefore, even though
this type of blade was often employed in activities result-
ing in sheen, these were not its only uses. Unlike the pro-
portion of nibbled retouch pieces with sheen, over half of
the blades with denticulate retouch are found to have sheen.
It is possible to infer that one of the primary uses, if not
the sole use, of these denticulated pieces was as sickle
blades (Figs 249:6; Pl. 2.III:4)s A significant number of
sickle blades are steeply backed (36). These form only a
small. proportion of the total number of blades with steep
retouch, most of which we can assume were designed for pur-
poses other than sickle blade use.

Often the sheen is not obvious, especially since less
than perfect lighting makes it difficult to observe. Conse-
quently, the number of blades with sheen may be greater than
is reported in Tables 1 and 3, but hopefully this underesti-
mation is consistant for all levels. In some cases the sheen
is very distinct and it is possible to record very precisely
the extent of the luster (Fige 249:3; Plse 2¢I11:1L4; 2.III:5).

Two hundred and sixty blades with sheen have been sub-
jected to a series of detailed measurements and observations.
The mean size of these blades is 34 mm long, 12 mm wide, and
3 mm thicke On the average, blades with sheen are longer,
narrower, and thinner than blades without sheen. Their most
common cross section is trapezoidal (32%) followed by tri-
angular (26%), scalene (20%), irregular trapezoidal (19%),
and multiple (3%). In most cases blades have sheen primarily
on one of their surfaces, occurring equally on the ventral
surface (46%) or dorsal surface (41%). About 13% of the
blades have significant sheen on both surfaces. This supports
the inference that these blades were employed usually in a
scraping or pulling motion rather than a sawing or slicing
motion. The extent of the sheen on most blades is distin-
guishable and covers only a portion of the surface. On the
average, the length of the sheen is 75% of the length of the
blade and the depth is less than 25% of the width of the
blade (2 mm on the ventral surface; 3 mm on the dorsal sur-
face)s Another distinctive feature is that on most blades
there is significant sheen along only one edge (88.5%). This
implies that the blades were not rehafted on the reverse edge
after the first edge was exhausted.

. The proportion of blades used in activities that resulted
in ghgen increased throughout the period of occupation at
¢aybnil, going from 6% of the blades during sub-phase GeP.,

to 11% of the flint blades during sub-phase LeReP. This
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increase probably reflects the growing importance of activ-
ities such as cutting and harvesting plant material during
the later sub-phases of the site's occupation.

Scrapers (Figse 249:7-10; 2,10:1=8; Pl. 2.1:13=18)

. Flint and obsidian pieces that were purposefully shaped
into scrapers are a specialized type of tool. These scrapers
occur on blades, flakes, and cores. Although the proportions
vary from level to level, approximately equal numbers of
scrapers were made on blades, flakes, and cores. Based on
their form, they can be classified as end scrapers, side
scrapers, circular, or steep scrapers. The most common type
of scraper, especially in the flint assemblage is an end
scraper on a blade (Fige 2¢10:1,24447,8; Ple 2.1:13=17).
There are about as many end scrapers as there are all other
types togethers 1In the excavated levels that were analyzed,
107 flint end scrapers on blades, and 39 made of obsidian,
were founde. End scrapers on blades manifest several varia-
tionse Six of the pieces had scraping edges on both ends
(Fige 2410:1; Ple 241:16)s This modification may have been
done when one end was exhausted, or to aid in hafting, or

for a special type of activity. Other end scrapers on blades
have had their butt ends workeds The pieces in Figure 2.,10:
2 and Plate 2.I1:15 were probably fashioned in the latter way
to aid in hafting or holding.

The shape of the edge that was used for scraping would
have a significant effect on what the implement could be
used for. These edges have a variety of shapes and I have
categorized them using a system devised for Upper Paleo-
lithic scrapers (Movius, David, Bricker, and Clay 1968).

[ a

Asymmetric Pointed Flattened Irregular
Straight Concave Convex

(After Movius, David, Bricker and Clay 1968)

The working edge on end scrapers on blades is gsymmetric
(27% of flint, 33% of obsidian), pointed (0% of flint, 3%
of obsidian), flattened (33% of flint, 30% of.obs1d1an),
irregular (7% of flint, 5% of obsidian), s@ralght (15% of
flint, 14% of obsidians, concave (3% of flint, 2% of obsid-
ian) or convex (15% of- flint and 9% of obsidian).
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On the basis of scars from use it seems that the primary
motion to which end scrapers on blades and most of the other
types of scrapers were subjected was not like a push plane.
The long axis of the piece probably would be held at an acute
angle (approaching the perpendicular) to the surface of the
material being scraped, and the piece moved with the ventral
surface of the scraper forward and with the retouched scrap-
ing edge in contact with the material. It has been suggested
that this type of implement could be effectively employed to
scrape and soften hides and skins in this manner (Semenov
1964). Scars of varying sizes on the dorsal surface of most
scrapers attest to this type of motion, although they suggest
a diversity of materials on which they might have heen used.
In almost every case the ventral surface of the blade near
the working edge is free from any scarring, which implies
that these pieces were used with a motion drawing them in
the diregtion of their long axis.

On the flint scrapers, even under the microscope (low
magnification, c. 30 power), no rounding of the scraping edge
could be observed. However, on several obsidian pieces very
pronounced rounding was observed at the extremities of the
working edge and sometimes along the side of the pieces It
is unclear whether this rounding was the result of the util-
ization of the piece or was a means of preparing the edge
for subsequent retouch or to aid in holding the tool.

Convergent Semi-convergent Non-convergent
Retouch Retouch Retouch

(after Movius, David, Bricker, and Clay 1968)

The retouch on the working edge can be divided into
three different types (Movius et ale., ibid). These are:
convergent, semi-convergent, or non-convergent. Of these
three types, semi-convergent retouch is the most common on
both flint (44%) and obsidian (48%) end scrapers on blades.
Non-convergent was second in frequency in obsidian (32%)
with convergent retouch being used on only 20% of the obsid-
lan pleces. Convergent and non-convergent retouch were used
?qually on the flint pieces. Much of the retouch on the work-
ing edge is probably the result of the utilization of the
biece and not of purposeful retouch before the implement was
u§ed. Consequently, in the classification system one can
differentiate between scrapers which were shaped primarily
by purposeful retouch and those which were shaped largely
by their use.
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A number of pieces that have been classified as side
scrapers on blades, are formed by either use or retouch.
These are pieces, on steeply retouched thick blades, that
seem to have been fashioned into a distinct scraping tool.
There is a continuum between this category and what is
classified as steeply retouched blades. Separation is based
on whether the form of the blade lends itself to scraping;

if not, the tool is designated as being steeply retouched or
backed.

About 35% of the scrapers found at §ayonli were manufac-
tured on flakes (Fige 2.9:7=10; Ple. 2.I:18). These flakes
have different shapes, depending on how they were struck off
of their cores. Some flakes are narrow at the bulb. of per-
cussion and expand towards the distal end (21%); while others
are broadest at the bulbar end and contract from there (20%).
Another shape of equal frequency (21%) is rectangular flakes,
while round flake scrapers are more common (38%) than rectan-
gular flakes. These flake scrapers are primarily end scrap-
ers; less than 33% of them are side scrapers. The shape of
the end varies and - in the sense of Movius et al. (ope.cite,
DPel3) - the degrees of arc of the rounded utilized edge range
from 50° to 2000, If the degree of arc of the retouched edge
covers more than 200° of the circumference of a round flake,
then the piece is categorized as a circular scraper (Fig.
2.9:8)s In general, the working edge of a flake scraper is
far more convex than the relatively flat edge of a blade
scraper. This would suggest that their functions may have
differed. The flake scraper is more effective in scraping
out grooves, or in working with very pliable material, yet
has the disadvantage of having less leverage and being more
difficult to hold. Consequently, many of the flake scrapers,
as well as some of the blade scrapers, were probably hafted.

In the manufacturing of many of the scrapers, the basic
technique was to shape the working edge with wide deep scars
and to finish the preparation with smaller secondary flaking
that actually forms the working edge (Pl. 2.1:18). Scars
from use or from re-sharpening are of this secondary nature
or more often of a tertiary type, smaller, less regular than
the secondary type, and appearing as battering along the
edgee.

Steep scrapers were rare at Caanﬁ but occurred in bgth
flint and obsidian (Fige 2.10:5). These pieces are dlst;n-
guished by the height and narrowness of the scraper and its
very steep retouch. A significant number of pieces were
classified as core scrapers (59 flint, 16 obsidian). These
are predominantly blade cores that have been re-used as
scrapers (Fige 2.10:3,6)e The working edge may be at the
edge of the striking platform or it may be along the crested
ridge. Many of the cores found at gayonu have been re-
utilized after they ceased to function as cores. The dis-
tinction between re-utilized cores and core scrapers 1s
based on the amount of purposeful re-shaping and the type
of working edge that is formed.
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Scrapers are the only kind of distinct tool type fabri-
cated on flakes. During the first four sub-phases of occu-
pation at gay®nil, blade scrapers were more frequent than
flake scrapers, but this relationship is reversed during the
fifth sub-phase. Almost equal numbers of obsidian blade and
flake scrapers are found in each of the occupation levels.
The proportion of obsidian scrapers to total pieces of obsid-
ian does not change significantly from the earlier to the
later levels as does the proportion of flint scrapers. Where-
‘as during sub-phases BePe and G.sPs, flint scrapers made up
only 0.7% of the flint assemblage, they accounted for 1.9%
of the assemblage during sub-phases CePe and LeReP. The
kinds of activities that flint scrapers were associated with,
clearly increased from the earlier to the later sub-phases,
This may be associated in some way with the introduction of
domesticated sheep and goats and an increasing use of hides.

Burins (Fige 2e12:1~=l4; Plse 2.1:19=23; 2.III:6)

Burin-like implements are another type of tool found at
gayBni. Almost all of these are flint (51 out of 55) and
all occur on blades. Burins are made by taking off long
thin flakes (spalls) from one or more of the edges of the
blades I have categorized the burins according to the
manner in which the striking platform was prepared and the
burin flake taken off (Movius et ale, ibid).

Burin Edge

VAR

Dihedral Break
(after Movius, David, Bricker, and Clay 1968)

The most common type of burin found at gayonii was the "break
burin" in which the striking platform for the spall removal

is.the unmodified broken or snapped end of a blade fragment

(Fige 2,12:3,4; Pl. 2.1:20,22,23)s. The second type of burin
found at gayonu results from two diagonal blows which form

a dihedral angle toward the center of the blade (Fige 2.12:

1,2; Pl, 2.1:21)s On these pieces the burin angle may be

as little as 459 Consequently they were probably used for
pgr%osgs somewhat different from those of the other types

of burins.

Burins may have been used for a variety of functions.
They.haye been closely studied in context of Upper Paleo-
lithic industries and are not as frequent in early village
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assemblages such as gayoni. The firm, sharp edge which is
produced by the burin blow makes an effective engraver.
‘These incisions could be for decorative purposes or they
might be a method of making grooves for more functional
purposes such as cutting. The direction of pressure is
commonly thought to result from moving the burin with the
spall side forward. However, the use scarring on some of
the gaydnii break burins implies that the snapped edge was
%nlggeegorward position (cf. scarring on spalled side, Pl.
. . .

It is interesting to note that the distribution of
burins for the different sub-phases of the site's occupa-
tion is clearly limiteds TFifty-two of the burins were found
in deposits of sub-phases BePsey, GePs, oI BePePey while only
three burins were found in deposits of sub-phases C.P. and
L.RePe. This sharp decline suggests that whatever burins
were being used for during the earlier sub-phases, this
function was either eliminated or was performed by a tool

her than a burin. If it is assumed that engraving, espe-
cially of bone, was the primary function of burins, then
the distribution of incised bones is somewhat problematical.
All eight of the pieces classified as incised are from de-
posits of sub~phases BePePey, CePey and L.ReP., with five of
the pieces being found in sub-phase CeP. and L.R.P. deposits.
The mutually exclusive nature of the temporal distribution of
burins and incised bones suggests that they were not associ-
ated in a manufacturing activity. The distribution of bone
needles is much more like that of burinse.e If one examines
the eyes of these needles closely, it is clear that some sort
of sharp stone implement would have been necessary to "incise"
these holes. The burins might have been used with bone and
finely ground stone pieces, such as bracelets whose sub-
phase distribution is similar to that of the burins.

Perforators
5 2el3:1l-L; Plse 2.11:1-12;

Attention as Main Feature
;3 2el1:1=15; 2.12:

Figse 2e
2.1I:1-3)

Implements with a wide range of work on their tip as_
the major feature of their modification are grouped 1n}tlally
into one large category, perforatorse This includes pieces
that were utilized as drills, punches, projectile points or
even knives. As a part of the preliminary tally (Tables 1
and 2), these pieces are divided on the bas@s of size and
degree of modification. This broad classification is fur-
ther subdivided into ten categories based on the nature of
the retouch and morphology of the tip (Fige 2.6). Exten-
sive measurements and observations were recordeq for a
large sample of the pieces. Flint pieces of this typg are
far more common than obsidian pieces (10 to 1), even in
deposits where obsidian is relatively abundant.

The most common type of obsidian piece with tip atten-
tion as its main feature is one with flat retouch on eltper
or both ventral and dorsal surfaces (Fig. 2.13:3,4). This
category accounts for half of the obsidian pieces with tip
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attention found at ¢ayOni. Some of the artifacts classified
as having flat retouch could also be thought of as fitting
into the category. projectile points, but were not so classi-
fied because their morphology suggested that they were more
like knives or perforators than projectile points.

Another common type of flint and obsidian piece with
tip attention is pointed in shape and retouched only on the
ventral surface (Fige 2.11:7 is an example of this type in
flint). The ventrally retouched pointed pieces could be
effective as small projectile or perforator pointss Other
pieces have retouch along one edge on the ventral surface
and along the other edge on the dorsal surface so that if
the piece were turned in a rotary fashion a sharp edge
would be forward all the time (Fige 2.11:6 is an example
of this type in flint). These pieces with alternate re-
touch could function as reamers or drills used in a single
directional rotary motion.

Accounting for about 30% of the abundant flint pieces
with tip attention is a category referred to as drills.
The long cylindrical points, formed by retouch on these
pieces, could be used for perforating a hole with either
direct pressure or rotary motion (Fig. 2¢11:144,5; Pl. 2.11:
8,10-12). About 85% of these drills were found in sub-
phase Ge.P. deposits and about 66% of those in a single
cache of flint pieces adjacent to the foundations of a
grill building (QC5, Level 3). These drills are made on
blades or blade-like splinters (see Fig. 2.11:2,3 for use-
modified examples), and over half of the pieces found are
of a microlithic size. Many of these tiny drills are very
fragile and demonstrate quality craftmanship both in their
manufacture and in their use. These pieces were probably
used for drilling holes or depressions into bone or wood
piecesy, and perhaps to perforate or to ream the holes in
some of the stone beads or pendants. Many of these drills
must have been hafted in order to use them. From the nature
of their retouch and wear marks it appears that these tools
were used with either direct pressure two-directional rotary
motion, or a single directional rotary motione The rotary
motion may have involved some kind of bow drill or other
mechanical devices The alternate retouch and traces of wear
on a few of the pieces confirm the use of single directional
motion (Pl. 2,II:10 which is also Pl. III:2).

The second most common flint perforator category, as in
obsidian, is that of artifacts with pointed tip and ventral
retouch (Fige 2.11:7,8,14). Many of these pieces are of a
small triangular shape (Fige 2.11:7) and could have func-
tioned as projectile pointse Others are made on longer blades
and have retouch far down the side and often at the base; here
other uses are implied. The next most frequent category also
consists of pointed pieces, but in this case with dorsal re-
touch (Fige 2.11:9,15). These pieces have a steeper angle
of retouch near the point than do pieces with ventral retouch.
Another common category are pieces with retouch on the ventral
surface along one edge and dorsal surface on the other (Fig.
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2¢11:6)s These alternate retouched pieces could be util-
ized effectively in a rotary manner.

. Artifacts that fit the classic notion of projectile
points are relatively scarce at gaydnii. These are long
narrow pieces that have been worked at one end for attach-
megt to a shaft and retouched at the other into a point
(Figse 2e12:6; 2413:1,2; Ple 2.II:1-6)e These pieces may
have functioned more effectively as heads for hand-held
lances rather than as parts of projectiles. Of the arti-
facts classified as '"tanged pieces" from gaybnu, some may
not have been used as projectiles or lance heads, but rather
as perforators (Fige 2.13:2; Pl. 2.I1I:2,3) while others may
have served as knives (Figse 2.12:6; 2.13:1; Pl. 2.II:1,6).
In so far as one would expect to find projectile points de-
posited in a settlement, they are uncommon at gayoni. If
projectile points were common, they were composed of other
types of chipped stone, perhaps used in a composite fashion
or were made in a shape not directly identifiable as a pro-
jectile pointe

Other categories of flint pieces with tip attention in-
clude those with flat retouch and two types of pieces with
rounded tips, one with ventral retouch and the other with
dorsal retouche These round tipped artifacts would not
have been used as normal perforators or projectile points,
s0 their function is somewhat different from the other pieces
in this general categorye. The artifacts with dorsal re-
touch (Fige 2.11:12) make good scrapers because of the steep
angle of their retouchs Some of the examples classified
under tip attention are very similar to what might be called
steep scrapers, although they are not as thick as steep
scraperss The rounded, ventrally retouched pieces are not
similar to any other type of tool at gayonu (Fige 2.11:13;
Ple 2¢III:3)e From the morphology of the tool, it seems
that some sort of scraping function, especially in grooves,
would be the most efficient use of this tool (see Fige 2.10:5
and pe for discussion of similar pieces considered as
scrapers)e.

In only one case was the perforator point formed other
than by chippinge This example on a flint blade-=found in
building U4 of sub-phase LeRePe--was finely ground to create
a dull point (Ple 24III:1)s This piece could haye seryed
as a reamer. In general, the technique of grinding flint
was almost non-existent at gayonu and it is possible that
this ground implement was brought in from elsewhere.

The relative frequency of the types of tip attention
is similar for each of the different sub-phases except for
the abundance of drills and microdrills for sub-phase G.P.
deposits (Table 1 and Fige 2.6)e The most common types of
perforators are the same for flint and obsidianm, except
that pieces with flat retouch are the most numerous cate=-
gory of obsidian and drills are the largest fl;nt categorye.
Tip attention is not a major category of obsidian toolse
Only during sub-phase B.P.P. does it account for as much
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as 10% of the total retouched obsidian pieceses For all sub-
phases there are many more pieces with tip attention made
from flint; only for sub-phase CsPs do the obsidian pieces
account for as much as 33% of the total number of pieces
with tip attention. Contrary to this pattern, pieces with
tip attention are the most common type of tool in the flint
inventory. The proportion of retouched flint pieces that
have tip attention as their main feature falls below 10%
only for sub-phase LeRePe For the other sub-phases it is
15% or higher, and for sub-phase G.P., perforators account
for 33% of the retouched piecese Activities which involve
piercing, drilling, and specialized forms of cutting and
scraping are important during all sub-phases of the gaydni
occupation and it appears that flint served as a better raw
material for implements to perform these particular tasks
than obsidian.

Backed Blades (Figse 2614:1,2; 2415:1-3; Ple 2.1I1:15-18)

Backed blades are very rare in the flint industry, but
comprise the most frequent type of obsidian tool at gay®nii.
This tool type has several unique attributes which make it
a distinctive implement that may have been used for one or
more taskse These pleces are obsidian blades that have been
steeply retouched along one or both edges on the dorsal sur-
faces This retouch is usually very regular, the scars ex-
tending up the full thickness of the blade, transforming
the blade's trapezoidal cross section into a nearly rectan-
gular cross sectione The retouch does not extend along the
edges all the way to either the bulbar or distal end so the
piece maintains its original blade width at those points
(Fige 2.15:1). Because of the brittle nature of obsidian,
many of the pieces are broken before recovery (Fige 2.15:3;
Pl. 2. II:18).

The most distinctive attribute of these obsidian backed
blades is obvious traces of wear on their ventral surface
(Ple 2.1I:15)s These wear striations are finely ground into
the surface and are oriented parallel to the long axis of
the blade. The striations vary in intensity from a few
lightly incised scratches to heavy grinding over much of
the surfaces In most cases it is possible to differentiate
the individual striations, while sometimes the tool has been
used so often that all of the striations have overlapped to
the point of seeming like an area of constant abrasion. In
about 33% of the examples discovered only one edge has been
retoucheds These blades exhibit the wear striations on the
ventral surface below the edge that is retouched, but there
are no striations on the ventral surface adjacent to the un~
retouched edge. Clearly there is a relationship between the
steep retouch and the linear striations. In almost every
case the striations are parallel to the retouched edge, but
some pieces do have striations that are somewhat diagonal to
the retouched edge. The striations seldom cover the entire
ventral surface of the piece, normally extending about 5 mm
in from the retouched edge. Hence, most pieces have an area
running down the center of the ventral surface that has no
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striations. Often the striations are heavier on one sid
than the other which implies 'a certain independence i:ltge
use of the two edges. Occasionally there are backed blades
with striations transverse to the long axis of the piece,
and'usually on the bulbar end of the ventral surface. These
striations may have been made during the use of the piece or
may have been an attempt to flatten out the bulbar end.

Obsidian backed blades and fragments are common in all
of the occupation levels at gayonu except for sub-phase BeP.,
where only one example was recovereds. They occur in a wide
range of sizes from 200 mm to 9 mm long and all sizes in
between (average 33 mm long). This somewhat enigmatic tool
type merits more extensive investigation than other unex-
plained pieces, because of its great abundance. Four hun-
dred forty-five of these pieces have been found at gayonu
in the tallied levels, which makes it by far the most common
tool type made of obsidiane Its ubiquitous presence in all
but the lowest levels of the site implies that it was an
integral element in the technological inventory of these
early village people. In some ways the great abundance of
these backed blades is an aid to their explanation because
there are many examples to study, but it is a disadvantage
to any single explanation because there is always an excep-
tion to any functional hypothesis that has been set up. One
explanation for this situation is that these backed blades
were probably used for a variety of functions in severaly,
different activities.

If the steeply retouched edge had been used for scrap-
ing, then the use striations would have been perpendicular
to the edge. Since the direction of the striations is
parallel to the edge, it would seem to imply that the re-
touch was for a different purpose, perhaps for firming the
working edge so that it could be used for grinding or cut-
ting. The striations seem to have been produced by some
fine grained hard substance that came repeatedly in contact
with thé obsidian in a linear motion. This motion could
involve cutting or grinding. The substance causing the
striations must have been at least as hard as the obsidian
itself. This could have been some form of stone, impurities
such as sand in a softer medium, a grinding compound added
to aid in the abrasion, or fragments of the obsidian glass
itself. Experiments should be conducted to determine the
abrasive effect of these different materials on obsidian.
Judging by the parallel alignment and even nature of the
striations, I infer that the backed blade was the mobile
element in the grinding or cutting process and thap its
motion may have been restricted by some sort of guide.

One of the possible uses for these implements could be
in the shaping of finely ground stone objects such as brace-
lets. By moving the backed blade up and back across the in-
side of a rough bracelet the blade would come in contact W}th
the stone along its two edges and not down the center. This
agrees with evidence of manufacturing technlques.obgerved on
several of the limestone bracelets. Although this is a
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possible use, it clearly was not the sole use in that pieces
with wear striation on only one edge could not have been
used in the manner suggested.

Backed blades could also have ‘been used for cutting
objects by abrading a groove. The blade would be held at
an angle so that the edge at the juncture of the steep re-
touch and the ventral surface with the striations would
serve as the cutting edgee This could be used for making
deep grooves in materials such as bone, wood, or stone.

The groove enables the craftsman to neatly break the piece
by forcee. A grinding compound might be added to aid in the
cutting of harder substances. Utilization of the above
methods for cutting is possibley, but one would expect to
find some striations along the ridges of the steep retouch
on the backed blades if they were so used, which is not the
cases Also, pieces with irregular edges such as the one in
Figure 2.14:2 would not have been effective for cutting in
this manner. Cutting or fine grinding of small stone objects
like beads is another possible use, but is one not clearly
supported by the evidences /

On the basis of a detailed microscopic examination I
am not able to offer any single interpretation for the use
of obsidian backed bladess Rather, I view them as multi-
purpose implements that were used in a number of different
ways for general grinding and cutting activities. The wide
range of sizes of backed blades reinforces the notion of
several different functions for this tool type.

The obsidian backed blade is only introduced in quantity
during the second sub-phase of occupation at §aydni and in-
creases in relative frequency during each of the successive
sub-phases (sub-phase GePse, 2.9% 0f obsidian; sub-phase
LeRePey 5¢3% of obsidian)s This shows a general tendency
toward wider use of these implements during later sub-phases.

Miscellancous (Figs 2.12:5; Plse 24I1I1:7413; 2.,III:7)

There are a number of other types of chipped stone tools
that do not fit into the categories already discussed, but
none of the types have many examples. Unlike many of the
terminal Pleistocene cultures of the Near East, the gayonu
industry does not include large numbers of small geometrics.
The only distinctive geometric found at ¢ay®nu comes from
the protohistoric levels and is not microlithic in size.
These are flint blades that were steeply backed into the
shape of a crescent with a straight blade edge. These
pieces are usually 20-30 mm long and have been found only
in the levels that follow the main prehistoric phase (not
included in Tables 1 and 2). Similar pieces were found
nearby in the top levels of Gerikihaciyan (see gambel and
Braidwood, 1980).

There are a series of pieces with tangs that are not
classified as projectile points because they are not pointed.
These items could have been used as blunt projectile points
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or as hafted blades.

There is one obsidian piece from deposits of sib-phase
B.?.P. ?hat deserXQ§ a special note (Pl? 2:II:7)e Itpis
unique in the gayonii assemblage, both as to morphology and
the technology of manufacture. This artifact probably
served_as a knife or perhaps as a projectile pointe. Its
most distinctive feature is the long flat retouch on one
surfaces The "ripple flaking" on this piece is the only
example from gayond of its kind. Considering that this
klpd of work required special skill, it is possible that
this piece was brought to gaydnl from elsewhere, or that
there is a major aspect of the ¢aydnil obsidian industry
that is still unknown to us.

A dark gray flint artifact from a sub-phase C.P deposit
is another unique gayoni artifact (Fig. 2.12:5; Pl. 2.1I:13),
This is a large blade with retouch on both ends forming
pointse. The edges of the blade have been slightly scarred,
implying some use. The pointed ends are more appropriate
for being fitted into handles than for use as drills or
pointse Thus, this artifact may have functioned as a two-
handled draw-knife.

There are a number of pieces in both flint and obsidian
that have definite evidence of severe burning. The most
striking examples are a series of long obsidian blades re-
covered from one of the burnt structures of sub-phase C.P.
These pieces turned molten, bubbled, and bent because of
the heat and pressure from the collapsing building (Pl. 2.
III:7) It is perhaps possible, because an inordinate pro-
portion of the burnt pieces are very long obsidian blades,
that the burning was purposefuls In this case the twisting
might not have been accidental, but the intent of the burner.
In either case, these long blades covered with burned mud-
brick are spectacular artifactse

SUMMARY

On the basis of the distribution of chipped stone arti-
fact types found in the deposits of the different sub-phases
of occupation during the 1968 and 1970 field seasons, it
would be unwise to speak of a single gayonu chipped stone
industrye. Clearly, there are major differences between the
sub-phases in terms of types present and changing propor-
tions of toolse In some cases a tool type seems to have
been introduced during the sequence of occupation, such as
obsidian backed blades during sub-phase G.P., and in other
cases some seem to have gone out of use, such as bgr@ns
during sub-phases BeP.P. to C.P. Despite the significant
differences between the chipped stone inventory from one
level to another, the overwhelming impression is of conti-
nuity, at least within general bounds.. Although the pro-
portions of types may have changed during the occupation
(such as scrapers increasing in number from only 0.6% of
the assemblage for sub-phase Be.P., to }.5% for sub-phase
LeRePoy or the ratio of obsidian to flint pieces changing

45



from .06 to 1,02 during the prehistoric period of occupa-
tion), the breaks in sequence do not seem sufficiently
xabrup% to suggest a cultural or population discontinuity.
Rather, I interpret these changes as normal in the func-
tioning and development of an active community that is
successful in its adaptation, and that interacts with
groups around it and with those at great distances. 1In
order to document a distinctive change, such as one that
might accompany a Iong hiatus or a reoccupation of the
site by different peoples, one would expect to find signi-
ficant differences in many aspects of the remains of the
community, all changing at one time. This is not the case
with the various quantitative and qualitative measures
made of the gaydnill chipped stone inventory. Differences
did existy to a certain degree between the sub-phases, but
these differences were spread out over each of the four
possible transitions between the sub-phases. The vast
majority of the assemblage remained the same over each
transition, strong evidence for the general continuity of
occupation during the main prehistoric phase at gaydnii.
This overall picture of diversity and change within a gen-
erally similar complex of tools is prbbably an accurate
reflection of the developmental situation that the gayonu
people were experiencinge
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ILLUSTRATED ARTIFACTS: MATERTIALS AND FINDSPOTS'

Fig. 2.7 Blade cores (1-6) and blade core fragments (7-10):
1. flint B 3=-0/2, 2. flint QC5 2=-0/10, 3. flint WCl 1-0/2,
4. flint QC5 2-0/9, 5. flint R 5-8/1, 6. flint QC5 1-0/1,
7. flint R 1l-k4, 8. flint K6 4-5, 9. obsidian D 2-1/1,

10. flint QC5 4-0/8

Fige 2.8 Flake core and large blade: 1. flint G 3-1/1,
2. obgidian R 2-10/4

Fige 2.9 Use modified blades, blades with sheen, and
scrapers: le. flint QC5 41, 2. flint U 3-3/1, 3. flint
R 19~0, 4« flint P 1-2, 5. flint F 3~0/1, 6. flint R 2-5,
7. obsidian QC5 4~0/1, 8. obsidian SAl 1-0/1, 9. obsidian
G 3-0/1, 10. flint U 3-3%/1 ©Note: dotted lines on nos.
3-6 indicate extent of sheen.

Fige 2.10 Scrapers: l. flint F 3-0/1, 2. flint C 2-2/1,
2, flint QC5 3a, he obsidian R 6-5/1, 5. flint C 1-0/1,
6. Obsidian R 5-8/1, 7. obsidian D 3-0/1, 8. obsidian
SAl 3~0/4

Fige 2.11 Pieces with tip attention as their main feature:
1. flint QC5 3-0/19, 2. flint QC5 3-1, 3. flint QC5 3-1,
4o flint F 5-0/2, 5. flint B 3-0/1, 6. flint B 4-0,

7o flint R 7=4, 8. f1int K9 2, 9. flint R 11-0/1,
10, flint R 12-1/1, 11, flint EF 1-2, 12, flint C 1-0/2,
13. flint R 9-5, 1l4e flint R 20-2, 15. flint R 14-0/1

Fige 2.12 Burins, and pieces with tip attention as their
main feature: 1. flint QC5 4-0/60, 2. flint R 20-9,
2. flint P 5-18, 4. flint U 3~4, 5. flint S 0-0/3,
6. flint B 4~0/1

Fige 2,13 Pieces that might be projectile points:
l. obsidian S 0-1/1, 2. flint T 1-1/1, 3. obsidian
S 0-0/1, h. obsidian S 0-0/2

Fige 2414 Large double backed obsidian blades: 1.
R 3-0/2, 2. R 3~0/1

Fige 2.15 Backed obsidian blades: l. R 6-5/1, 2. E 3-0/1,
3e U 4=7/1

Pl, 2.1 Cores (1-9, 11, 12), crested blade (10), scrapers
(13-18), and burin-like pieces (19-23): l. flint QC5 2-0,
2. flint U 5-48, 3, flint B 1-0, 4. flint U 4-23, 5. flint
QC5 2-0/10, 6. flint P 5-18, 7. flint WCl 1-0/3, 8. flint
QC5 2-0/9, 9. obsidian R 5-8/1, 10. obsidian D 2-1/1,

11, flint E 4-0/1, 12, flint G 3-1/1, 13, flint R 18-0,
14, flint U 5-24, 15. flint WC1 1-0/7, 16. flint F 3-0/1,
17. obsidian R 6-5/1, 18. flint U 3-3/1, 19. flint P 5-18,
20, flint F 2-0, 21. flint R 20-9, 22. flint R 16-0,

23. flint P 8-16
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ILLUSTRATED ARTIFACTS, CONTINUED

Ple 2.II Pieces with tip attention (1-12), miscellaneous
tools (13-14), and backed blades (15-18): 1. flint B 4-0/1,
2. flint R 12-1, 3., flint T 1-1/1, 4e flint U 5-48/1,
5e¢ flint P 1-8/1, 6. obsidian S 0-1/1, 7. obsidian R 5-8,
8« flint B 3-0, 9. flint B 3-0/1, 10. flint U 5=49,

1l. flint B 5-0, 12. flint QC5 3-1, 13. flint S 0-0/3,
14, flint R 19-0, 15. obsidian R 4-0/5 (magnified),
%6L g?fidian R 6~-5/1, 17. obsidian R 6-7/1, 18. obsidian

Ple 2.IITI Microphotographs (1-6: magnification about 10
power) of pieces with tip attention (1-3), blades with
sheen (4-5), and a burin (6): 1. flint U 5-2h4y 2. flint
U 5-49, 3, flint R 9-5, L. flint R 2-5, 5. flint P 1-2,
6. flint R 14-3, 7. burned obsidian blade from R 2-10/1,
scale 1:1
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Fige 2.2 Chart of tentative correlations of levels in
gifferent excavation units from the 1964, 1968, and
1970 field seasons. (See note, pe 9; however, the
correlations suggested here are no longer current. Edse)
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Fige 2.7 Blade cores (1-6); blade core fragments (7-10)
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Fige 2.8 Flake core and large blade
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Fige. 210 Scrapers

57



Fig. 2
« 2411 Pie
ces with ti
tip attention as m
ain featu
re

58



»6)

i i as main
2¢12 Burins (1-4); pieces with tip attention

feature (5

Fige

59



2,13 Projectile points (?)

Fige
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Fige 2.14 Large double backed obsidian blades

61



‘Elg'
2'15 Bac}:ed ObSldlan blades

62



Pl, 2.1 Cores (1-9,11,12); crested blade (10); scrapers
(13-18); burin-like pieces (19-23)
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Pl. 2.II Pieces with tip attention (1-12); miscellaneous
tools (13,14); backed blades (15-18)
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Ple 2.III Microphotographs (1-6: magnification about 10
power); burned obsidian blade (7)
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EXPLANATION OF THE TABLES

Table 1 Flint pieces by types; over 34,000 pieces
(cas 75% of the 1968 and 1970 inventory) divided
into stratigraphic sub-phases and listed by morpho-
logical typese. Various sub-totals have been included
to aid in comparisonse. Four culturally meaningful
contexts have been included separately but their
contents are also included in the sub-phase tallies
(cache R 20-2 in the sub-phase B.P.; building EF 2 in
sub-phase GeP.; building U 9 in sub-phase C.P.; and
building U 4 in sub-phase L.R.P.)

Table 2 Obsidian pieces by types: over 11,000 pieces
(cas 75% of the 1968 and 1970 inventory) divided into
stratigraphic sub-phases and listed by morphological
types. Various sub-totals have been included to aid
in comparisonse

Table 3a Diagnostic ratios of types of flint pieces:
selected comparisons are made to facilitate interpre-
tation of changes between the five sub-phases and/or
the four cultural units.

Table 3b Diagnostic ratios of obsidian pieces: selected
comparisons are made to facilitate interpretation of
changes between the five sub-phases and/or the four
cultural units.

Table 3¢ Diagnostic ratios of types of flint and obsid-
ian pieces combined: selected comparisons.

Table L4 Average weight for flint and obsidian pieces:
weights for total number of flint and obsidian pieces
(ieeey items 8, 16, and 17) are calculated on the
entire analyzed sample of over 45,000 pieces (34,500
flint and 11,100 obsidian). The figures for specific
tool types are based on weighing about 20% of the
examples from the analyzed levels or about 9,000
pieces.
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TABLE 1. TABULATION OF FLINT PIECES BY TYPE

Elint Pleces by Category
%1%&1, pyramidal: n ELH
nomAl-utilizod
micro.-ntuiud
bipolar, pyramidal: rmal
nomal—utilized
ucro.-uuliznd
l-direct.,parallel-sided: n|
nemal-util:.zod
cro.
micro.-utilized
bipolar,parallel-sided norm
normal-utilized
micro.
l-directional,other: normal
multidirectional: normal
normaleutilized
micro.
Blade Core Tx: amfn:s
tablets and platiorms: normal
nomal-ucil‘_zed
od er
minro.-uti.uzad
crested blades:
numal-utilizad
micro.
micro.-utilized
various fragments: normal
normal-utilized
micro,
micro.-utilized

",-,g%g Cores
~directional,pyramidal: normal

ledirectional,discoidal: normal

multidirect.,discoidal: normal

normal-utilized
micro,-utilized

zultidirect.,spheroid:

normal
normal-utilized
[

micros.-utilized

micros

nora.
normal-utilized

micros-utilized

momAT
Total blade cores

Total blade cores and core fragments

Total flake cores
Tctal flake cores and core fra

ents

Total cores and core fragments(all kinds)

ified(w:
Blades and fragments normal
Flakes and fragmerts normal
Misc.ckips and chunks normal

TALS

w/cortex
w/cortex
w/cortex
w/cortex
w/cortex

w/cortex

Total unmodified blades and fragments
Total unmocdified flakes and fragments
lotal unmodified chips and chunks
Total unmodified rieces (all kinds)

e Mo 2d_Blade: d 5

intensely uvilizea o.ades normal
normal
zormal
micro.
mieros
mlcroe

Moderately utilized blades normal
normal

micros
Slightly utilized tlades normal
normal
micro.
micro.
Intenssly utilized flakes normal
normal

micros
Modernely utilized flakes normal
normal
wmicro.
zicro.
Slightly utilized flakes aormal

Total Use Modified 3lades

w/cortex
w/sheen

w/cortex
w/sheen

w/cortex
w/sheen

. w/cortex

w/sheen
w/cortex
w/cortex

w/cortex

w/cortex
w/cortex

w/cortex

- w/cortex

TASLE 1.

Sub-phase deaignations

Cacne Buildings
CP__LRP  R20-2  IF2 LT TN
26 L2 16 3 4 5 1 0 2
[ [ 0 1 0 9 o 1 ¢
4 6 3 2 o ] 0 0 o
o 0 3 0 0 0 0 c 0
5 14 1 0 0 5 1 0 0
2 0 0 0 0 [ o 0 0
1 0 0 0 1 0 0 0 0
o 0 0 ] 0 0 0 0 o
8 33 3 2 0 [ 1 0 [
0 1 0 1 0 0 [ 0 0
0 4 2 0 1 0 0 0 1
0 2 o 0 o ] 0 0 0
14 29 1 3 1 3 0 0 0
¢ 1 o 5 0 0 0 0 0
o 5 o 0 0 0 ¢ 2 0
1 5 1 2 0 0 0 a 0
2y 25 0 3 2 16 2 0 1
[ 7 0 2 1 [ 0 c o
0 2 o g o 0 0 2 0
87 145 30 2 3 20 6 7 1
[ 29 1 2 1 [ ] 0 3
2 18 3 0 0 0 3 0 0
0 7 0 3 0 0 [ c 2
68 114 2 16 s 17 6 2 [
1 23 2 1 2 2 0 0 0
9 27 6 3 0 3 o 0 0
o [ 0 ¢ 0 o 0 5 ]
120 178 s1 42 1 u7 6 5 3
& 52 1o 8 S 2 2 0 i
7 13 4 3 2 c o 0 0
o 9 0 1 1 0 o o 0
2 14 3 [ 0 [ 0 0 0
1 3 ¢ 1 Q 0 0 0 c
6 H 0 o 2 o 0 9 0
o 1 o 0 1 0 9 0 0
3 2 o 0 0 0 1 [ 0
23 69 7 2 7 10 3 1 2
1 3e 1 6 3 <] 0 o 1
0 2 0 0 4 0 0 9 0
0 2 0 o 1 0 0 0 o
21 472 140 81 27 55 1 7 1
7 112 1y 5 a [ [ 9 13
7 25 2 0 3 0 1 3 2
[ 3 o 0 i 0 0 0 2
5 178 25 19 10 29 3 1 N
38 797 1% 113 47 116 2% 15 9
127 a 14 10 4 1 3
261 739 167 12 66 35 16 8 27
3 153 323 0 113 el L2 23 36
123 5ué 13 Sk 32 10 b [3 12
22 42 8 P 5 2 0 2
3 120 20 16 16 3 3 1 0
2 2 1 0 3 0 i o 0
813 2575 562 234 165 200 29 1 72
363 320 65 25 9 99 3 5 2
47 435 104 33 35 25 5 1 4
i3 s 1 1 [ [ 1 9
308 148 36 26 137 125 8 17 60
20 122 14 12 6 55 1 [ 1
9 229 93 33 43 3 2 0 8
o 38 2 [ ] 3 o 0 0
178 70 w2 7k 56 19 10 7 1L
1223 3343 736 295 210 32k 37 2 78
3 1537 455 291 186 183 i1 17 59
1788 5550 1333 680 452 526 58 45 161
223 u78 205 o3 56 20 7 3 16
4 19 13 5 0 i [ [ ]
3 86 E] 1k 12 4 1 1 6
16 51 8 3 12 7 3 o 0
1 1 0 0 [ 1 0 0 o
3 z 0 Q 0 1 ] 2 3
67 1562 586 207 146 158 43
s5 115 35 12 2 bt 3 9 1
51 96 31 3 if 2 i 2
36 252 65 3u ] 12 9 c &
[ 2 i 9 5 3 0 2 ¢
12 1396 382 269 57 37 39
?60 ;16 27 12 4 56 1 1 1
66 476 119 58 i 24 5 3 6
ST T T S
206 92 k51 57 1
> 2 1 5 i 9 1 1
S : 4 2 1='§ 9? 12 ity aézl
77 21k 42 20 s 1
151.2 217 57 2 36 66 L 1 ;
18 7 22 5 14 1i 3 1 1
2 3 Y S R B R
s 1370 b 31 -
i; ggz 53 i16 ﬁ Eg % g 12»
Zg 13€ 69 Jg 3 ] 5 ° H
2245 4784 1301 843 34k T2z 110 S

Continuned, next page.
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TABLE 1. TABULATION OF FLINT PIECES BY TYPE, (CONT.)

ece e,

SUBTOT ﬂ,§ (CONT,)
Total Use Modified Flakes

Total Use Modified Blades and Flakes

h ade d_Fragme
Flat retouch normal
normal
micro.
Steep retouch normal
normal
micro.
Nibbled retouch normal
normal
micro.
micro.
Denticulated & notched normal
normal
micro.
micro.

Retoughed Flakes and Fragmepts
Flat retouch normal
micro.
Steep retouch normal
. micro.
Nibbled retouch normal
normal
micro.
Denticulated & notched normal

w/sheen

w/sheen

w/sheen

w/sheen

w/sheen

w/sheen
§U|}|§2%AL
Total retouched blades and fragments

w/sheen

retouched flakes and fragments
Total retouched blades and flakes

To. es; Scrape
BEnd Scraper on blade normal
N normal
Side scraper on blade normal
micro.
normal
micro.
End scraper on a flake normal
normal
Side scraper on a flake normal
normal
micro.
Circular scrapers normal
noymal
Steep scrapers normal
Core scrapers normal
micro.
normal

Al
Total blade scrapers (end & side)

by
by

by

use
retouch
use

use
retouch
retouch
use’
retouch
use
retouch
retouch
use
retouch
retouch
use

use
retouch

Total flake scrapers(end,side, & circular)

Total scrapers (all kinds)

H sce G

Buring normal
Truncated pieces normal
micro.
Perforators normal
normal
micro.
microe
Perf: poorly defined narmal
normal
micro.
micro.
Fabricators normal
Backed blades,both edges normal
micro.
Backed blades, one edge normal
amicro.

Geometrics(backed crescents) normal
cro.
Tanged pieces normal
micro.
Miscellaneous normal

SUBTOTALS

Total perforators
Total Misc. Distinct tool types

Various Types not included above

Rolled pieces normal
Pecked pieces normal
Burned pieces normal
Large fragments with use normal
Flaked pebble disks normal
Other struck pleces normal
Other misc. pieces normal

AL FLINT PIECES 0] PES

w/sheen
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w/sheen

w/sheen

Su.b-phuo designations

_Pp "GP BPP Cp [RP RX0-2 EF2 U9 Wy

1450
3699

..
SRonfFori

e
coNNe

w
n
~

=
O
Y-

-

VUV WONOWWOFLNWO OO

- EFN

e

=
CONOCOHOHOOHEHNONO®OOF

-
w
=

AF MO HEN

o

6899

68

4389
9093
42

5

1
123
22

5
375
108

WOV E®O~20Wwn

»-
wal BEYS RoPanuwd

e N 5
o _ ~
®OF O

OHOHEFNOWWKWO

N
\n
£ &
o

-
cofors R neEorl

n
@
i)

n

&
FO £ OWHKHNOF

B

- -
5 ERY rouwouwrrroruwcoonf

n
NY COUODBONOWSOWOWORNHNO OO

N

-
@

R g -
O\ Ui OF 0L O

=

HHMOEOOF HUHOH®00

N
T v

FoBoor

"

VIO HOUNOHOWOUWMHFONONOHO

0
NO\W OV 3

s
ENEN

2974

-
=

3

&
?

[ =
~ o»—r\)-wg\rfa‘muuoou

-

N
OW NOO®OK I

-
W' OOOOWDHMEFEOOHOWOHOOAON BBy comunrouwws owooue

o

(eI MIERT Y

29

1567

Cache

-
ST
e
WO
-
N0
=

0 1
0 0
0 o
3 2
[ 0
5 0

21 18

18 4
[ 0

11 o
3 2
S 2
0 0
0 0

67 29
0 0
0 0
0 2
1 o
3 2
[ 0
1 o
o 1
7 5

3 34
4 0
2 0
0 0
0 0
0 o
0 0
0 1
0 0
0 0
o o
o 0
1 0
2 0
0 o
0 0
0 0
3 0
6 0
3 1

12 1

-

N® O0OO0OOHONHOOCOKAONOXEONOOW
@ 00000000000 OOWOOOMOOQ

2
3
3 0
0 3
[ 0
0 [}
1 2
5 0
1 2
1971 321

Buildings

36
9

QOO OOONONWOON

W QODHOOOO £

-

WHN OOOOCDFOODOOO0OONO

WH 00000000OHHOOQDODOHOQQ

nN-oO0OO

-
[
R

.
]

-
¥ oronocomhorroon

FH NOOuWOH oo

-
U O0O0QOORHFOOHOMHOOOWOOO WRF OOFRONFOHNFFOOOOWH £E

I

o
=RHOONN



TABLE 2. TABULATION OF OBSIDIAN PIECES BY TYPE

E

iaia e by Cate Sub-phase designations Cache Buildings
—BE___gP _ pPP CP___LRP R20-2 EF2
ade e, Size
l-directional, pyramidal normal 2 11 ? 2 ] 1 0 0
mi .
bipolar. pyramidal no:—;gl g 15, : H 1 9 2 Q
l-direct.,parallel-sided normal [} 8 1% ? i g g g
micro.
bipolar, parallel-sided normal 2 g 8 H ? ¢ 5 H
micro. [+] 2 [} H 3 5 S S
l-directional, other norwal 0 4] [} é g g 8 8
1 ]
multidirectional :og;g].. g 8 g g c1> g 8 5
0
Blade Core Frarments phero. ° 1 i 0 0 ° o °
tablets and platforms normal 6
normal-utilized [ 33 jg lg g g 9 5
micro. [ 10 13 5 0 o
crested blades normal 4 2 17 5 3 5 0 o
n:mal-utilizad Q 2 0 0 g 3 8 8
micro. o}
micro.~utilized ) z 8 g g 5 5 5
various fragments norm 5 32 25 51 b1 5 b H
normal=-utilized 2 2 o 1 3 g H 2
micro. 0 20 1 9 2 ] 8 g
o Core micro.-utilized 0 [ o 1 0 0 [+] o]
?-Hrectional pyramidal normal
multidirsctio:i—discoidal normal g % g g (]]. o 3 b
multidirection-sphéroid normal 0 IN 1 3 3 8 H S
micro. [} 1 Q 0 1 [ g 9
Flake Core Fragments normal 5 63 29 102 11 [*] [ 2
normal-utilized 2 9 Q 2 3 2 ] 71
’ LS micro. [+] 7 Q 0 L 0 0 é
Total blade cores
Total blade cores and fragments 28 12% 152 9; 5% g i 4
Total flake cores and fragments ? 86 30 107 23 2 é 3
Total cores and core fragments (all kinds) 27 249 145 205 56 10 1 gé
od ed (waste ece:
ades and fragments normal 23 159
normal w/cortex 0 2 53 I‘i 38 8 8 g
micro. 3 80 31 4 22 0 4 ]
Flakes and fragments normal 24 404 142 164 108 3 1 6
normal w/cortex 1 Vi 1 2 ] 0 0 0
micro. 1 104 110 73 LY4 [¢] 0
micro, w/cortex 2 9 0 ] 0 [¢] [¢] 8
Misc. chips and chunks normal 16 147 87 101 40 ] 3 3
normal w/cortex 0 2 1 0 2 Q 0 0
micro 1 82 55 104 56 0 ] 0
— micro w/cortex o 4 0 [¢] 0 [¢] [¢] [}
Total unmodified blades and fragments 26 241 81
Total unmodified flakes and chips ;5 7;9 396 422 Zgg g 2 l§
Total unmodified pieces (all kinds) 7n 1000 477 494 313 6 8 15
Use Modisied Blades and Flakes
Tntensely utilized blades normal 35 235 257 276 97 8 0 1?7
micro. S 29 28 41 03 0 0 [
Moderately utiliz.blades normal 61 531 334 519 253 24 5 25
microe 8 121 78 160 154 1 0 0
Slightly utilized blades normal 32 364 212 235 128 12 3 24
micro. 12 162 108 95 75 3 1 [
Intensely utilized flakes normal 11 79 41 37 17 2 1 4
normal w/cortex 1 0 0 [] 0 0 0 o]
micro. 1 3 1 H 3 0 o 2
Moderately utiliz.flakes normal 20 178 144 129 Ly 4 o 13
normal w/cortex ] 3 1 0 o] o] 0 [+
micro. 1 19 16 3 10 o] [*] 0
Slightly utilized flakes normal 46 176 119 180 41 6 9 19
normal w/cortex 9 [ [ 0 Y o o o
micro. 14 bl 36 83 [ 0 0 2
micro. w/cortex Q 2 0 o o ] o 0
UBTQTALS
Total Use Modified Blades 173 1442 1017 1286 800 48 9 66
Total Use Modified Flakes 103 510 362 437 119 12 10 38
Total Use Modified Blades and Flakes 276 1952 1379 1723 919 60 19 104
Retouched Blades and Fra .
at retouch normal 3 29 22 19 14 ] 0 1
micro. 1 2 1 1 1 0 0 o]
Steep retouch normal 6 53 3?7 56 29 o 0 3
micro. [¢] L 3 7 6 ] 1 0
Nibbled retouch normal 18 12 130 111 102 N 4 13
micros 2 18 26 22 10 o} Q 1
Denticulated & notched normal 1 4 14 12 16 o] Q 0
micro. Y 2 0 5 5 0 0 0
Total retouched blades and fragments 31 233 233 233 183 4 5 18
Retouched Flakes and Fragments
Flat retouch normal 0 8 16 13 3 2 9 L
micro. 0 0 Q 2 L b 9 H
Steep retouch normal 1 16 16 9 2 9 9 9
micro. 0 0 2 3 9 9 9 9
Nibbled retouch normal 2 a0 51 2 ¢ 9 9 9
micros 0 4 9 o o 9 : H
UBDenticulated & notched normal o 2 3 o 1 0 o 0
S
Total retouched flakes and fragments 3 61 88 47 16 0 1 L
Total retouched blades and lakes s 294 321 2% 199 4 é 19

TABLE 2, Continued, next page.
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TABLE 2, TABULATION OF OBSIDIAN PIECES BY TYPE, (CONT.)

Qbgidian Pteces by Category
Distinct Tool Types; Scrapers
End scraper on a blade normal by use

normal by retouch
5ide scraper on a blade ggg:} :; :::ouch
End scraper on a flake zzm:{. :;’ :2:ouch
side scraper on a flake :gx:{. g; ?S:cmch

crapers normal by use
Gireular serap normal by retouch
Steep scrapers normal by retouch
Core scrapers normal by use

micro. by use
normal by retouch

Total blade scrapers (end & side)
Total flake scrapers (end, side, & circular)
Total scrapers (all kindss

Distinct Tool fvpes; Miscellangoug
Burinse normal
micro

Burin spalls micro
Perforators normal
micro

Perfor., poorly defined npmal
micro.

Fabricators . micro
Backed blades,both edges normal
micro.

Backed blades, one edge normal
micro.

Geometrics normal
Tanged pleces normal
Miscellaneous normal
micro.

BTO!

Total perforators

‘fotal backed blades

fotal miscellaneous distinct tool types

Various Types not included above
Burned pieces normal
Other misc. pieces normal

TOTAL OBSIDIAN PIECES OF ALL [YPLS
‘LAL T NU OBSIDIAN PIECES

TABLE 3a. DIAGNOSTIC RATIOS OF FLINT

Blade cores to all cores

Blade cores & fragments to all cores & fragments
Pyramidal blade cores to pyr. & parallel sided
Blade cores: microlithic to total

microlithic to total

utilized to total

Fleke cores: utilized to total

A1l cores & fragments: microlithic to total

All cores & fragments: utilized to total

All cores to total flint

All cores & [ragments to total [lints

Unmodified waste pieces: microlithic to total
Unmodified waste pieces to total flint

Intensely utilized blades to all utilized blades
Intensely utilized flakes o all utilized flakes
Utilized blades to all utilized pieces

Utilized pieces: =icrolithic to total

Utilized pieces to total flint

Retouched blades: microlithic to total
Retouched flakes: microlithic to total
Retouched blades to retouched blades & flakes
Blade scrapers to total scrapers

End scrapers to total scrapers

Total scrapers to total retouched pieces

Total scrapers to total flint

Pieces with tip attention: microlithic to total
Pieces with tip attention to all retouched pieces
Pieces with tip attention to total flint

Total retouched pieces: microlithic to total
Total retouched pieces to total flint

Total distinct tool types to total flint
Unmodified blades to total blades

Utilized blades to total blades

Retouched blades to tétal blades

Total blades to total flint

Proportion of utilized blades with sickle sheen
Proportion of rctouched blades with sickle sheen
Retouched sickle blades to tota. sickle blades
Blades with sickle sheen: microlithic to total
Blades with sickle sheen to total blades

Blades with sickle sheen to total flint

Total flint pieces: microlithic to total

Subphase designations Cache Buildings
P P| c P
0 4 0 6 N (4] .0 0 ]
0 9 8 6 2 0 0 0 1
0 i 2 2 2 0 1 0 1
0 1 1 0 3 0 0 0 0
0 5 3 1 3 0 0 0 0
0 7 8 2 1 [ [ 0 0
0 3 0 4 2 0 0 1 1
0 0 1 3 0 0 [+ 0 0
0 0 0 0 3 0 [ 0 1
0 ? 4 0 0 0 [ o 0
[ 1 0 1 [+ 0 0 0 0
0 1 8 0 [ 0 0 0 0
o 0 0 [} 1 0 o 0 0
o 3 1 2 1 [ [*] 0 0
[} 18 11 14 11 ] 1 [} 2
0 22 16 10 9 [ 0 1 2
o 40 27 24 20 0 1 1 4
2 1 0 0 [} [o} o 0 0
0 1 0 o 0 0 0 0 0
[ 1 [ 1 2 [} 0 0 0
2 8 49 17 1 1 [ 1 0
0 1 2 0 0 0 1] 0 0
o] 5 3 5 Q 0 [} 0 [+
0 1 0 0 0 0 0 0 0
0 1 o 0 0 0 ] [ 0
1 45 50 81 42 0 [} 1 10
0 18 8 10 15 0 0 0 3
[ 3h 33 46 24 0 0 0 ?
0 8 i7 9 4 0 0 0 3
0 1 0 0 0 o 0 ) 0
o 3 4} 7 0 0 o 0 0
[ 0 3 1 1 0 0 1 1
0 0 0 1 0 o 0 0 0
2 15 5 22 1 1 0 1 0
1 105 108 146 85 [¢] [¢] 1 23
5 128 165 178 89 1 0 3 2
0 4 1 9 0 0 0 0 0
o 2 0 [0 0 [4 0 0 0
413 3665 2515 2912 1596 81 35 198 499
7312 21944 7352 5887 3163 2052 356 382 1006
PIECES
Sub-phase designations Cache Buildings
BP. GP___ BPP CP __LRP _R0-2  EF2 9 Ui
.702  .583  .694 .380  .417 bl b, $500  .571
+595 W519  L483 496 416 WUl 619 W652  .29%0
W633  .u46  .833 L5000  W7lh W769  .667 1.000  .667
.059 .107  .1200 .105  .200 .000 .000  .000 .250
.03 .047 .000 .000  .071 .000  .250  .000  .000
.02h 062  .000 .21l .100 L000  .000 1,000 .000
.111 2291 091 L10L 357 L0000  .250  L,000  .333
.051 .092  .056 .038 .0A8 .017 .119  .000 .028
.028 .187  .087  .129  .327 .000  .071 043 L4517
.018 .017  ,007 .017 .015 020 .022 .01l .0l
.093 .084 .067 ,081 .072  .092 .13l .109 .07
.050 .150  L,169  .129  .217 .059  .1%0 .067 .075
=259 2306 W276  .222  .283 .267  .181 245 L3188
.12k 135 L1700 .136 .23 061 L1644  .073 212
.042  .053  ,103 L0444  .129 .032  .066  .056 140
.608 L517  .590  .538 442 .638  .643 L604  .493
.062 .128 .115 .088 .122  .102 .058 .04y 081
+536 497 526 .527 496 £975 <933 495 k16
003 L067 L0264  W0L4  .057 .328  .000 .000 .033
.071 .007 .013 .182 .043  ,286 000  .000  .COO
.863 <858  .79%  .793 .791 .905  .853 £933  .732
468 422 568 L5799 W24l .500 .000  .667  .308
.57 bt 523 JhOh .379 .500 1.000  .667  .462
.080 .081 .08y 143 .176 099 .023 o143 .200
.007 .007 ,009 .019 .01% .006 .003  .016 .026
.186 .590 .103 .220 133 .31 .000  .000  .200
2193 .322 166 .148 .09  .231 .186  .Ou8  .077
.016 .029 .018 .020 L,010  .Oly .025  .005 .010
.072 .227 .03, .073 .055  .289 .000  .000  .O46
.085 .092  .108  .13h .105 .06l .13k .11h 120
.026 .00 .033 .04y .035  .02h .028 033 047
2064 114 .073  .066 115 2023 .067 «092  .095
.809 J756 777 W77 W706 LH9L 738 724 .703
$127 130 150 .187  .179 .083  .195 #1384 L203
<403 L340 L399 .379  -311 410 Jh6h 413 .292
043 .03 Jou0  W057  .076 .08 L018 L0535  .139
1290 .23 .46 .275 328 Wh33 0 .207  L1k3 .300
1520 .511  .556 .547 519 453 L7350 G490 391
.095 J032  .007  .009  .037 .266  .000 .000 .087
1072 080 .070 .094 <111 .079 .03k 066 .155
1029 w021 .028 036 034  .032 .025  .027 .04
.057 1138 .115 .088 135 .00 .08L .038  .065



TABLE 3b, DIAGNOSTIC RATIOS OF OBSIDIAN PIECES

Blade cores to all cores

Blade cores & fragments to all cores & fragments
Pyramid,blade cores to pyramid.& parallel sided
Blade cores: microlithic to total

Flake cores: microlithic to total

All cores & fragments: microlithic to total

All cores & fragments: utilized to total

4All cores to total obsidian

All cores & fragments to total obsidian
Unmodified (waste) pieces: microlithic to total
Unmodified pleces to total obsidian

Intensely utilized blades to all utilized blades
Intensely utilized flakes to all utilized flakes
Utilized blades to all utilized pieces

Utilized pieces: microlithic to total

Utilized pieces to total obsidian

Retouched blades: microlithic to total
Retouched flakes: microlithic to total
Retouched blades to retouched blades & flakes
Blade scrapers to total scrapers

End scrapers to total scrapers

Total scrapers to total retouched pieces

Total scrapers to total obsidian

Pleces with tip attention: microlithic to total
Pieces with tip attention to all retouched pieces
Double backed blades to total backed blades
Backed blades: microlithic to total

Backed blades to total retouched pieces

Backed blades to total obsidian

Total retouched pieces: microlithic to total
Total retouched pieces to total obsidian

Total distinct tool types to total obsidian
Unmodified blades to total blades .
Utilized blades to total blades

Retouched blades to total blades

Total blades to total obsidian

Total obsidian pieces: microlithic to total

TABLE 3c. FLINT

Obsid. cores & fragments to all cores & fragments

Obsid. unmodified pieces to all unmodified pleces

Obsidian utilized pieces to all utilized pleces

Obsidian retouched pieces to all retouched pleces

Obsidian blades to all blades

Obsidian scrapers to all scrapers

Obsidian tip attention to all tip attention

Pleces with tip attention to all flint & obsid.

Backed obsidian blades to all flint & obsid.

Blades with sickle sheen to all flint & obsid.

Obsidian microliths to all microliths

Distinct obsid.tool types to all distinct tools

Proportion of blades with retouch

Total blades to total flint and obsidian

Total scrapers to total flint and obsidian

Total burins to total flint and obsidian

Distinct tool types to total flint and obsidian

Total flint and obsidian: microlithic to total

Obsidian to obsidian & flint

Obsidian to flint pieces

Proportion of pleces from respective phase in
each cultural unit

NUMBER OF EXCAVATION UNITS IN SAMPLE

Subphase designations Cache Buildings

B8P [+1:4 BPP CP LRP R20-2 EE2 19, U4
1.000 841,961 .700 .600 1.000 1.000 - «600
741 «655  .793 478 «58 .800° 1.000 071 .067
<667 556 J391 429 500  .500 «000 - «333
.000 <324 .080 .286 «333 .000 1.000 .000 .333
«000 143 «000 .000 +200 .000 +000 +000 «500
+000 229 «138 093 161 .000 1,000 000 133
<148 .068 .000 ,020 2250 400 .000 ,018 .u4b6
.007 .012 «010 +003 .006 025 029 .000 .010
+065 +068 .058 .070 035 123 029 283 .03
«099 . o411 «366 «399 .000 500 .267 .292
172 273 0190 196 .074 «229 .076  .192
#2231 .183 .280 .25 «225  J167 .000 .258 203
«126 165 W116 .096 168  .167 +100  .105 .095
627 739 W737 746 871  .800 474 635,793
«149 <196 .194  .225 <358  .067 .053 .019 .158
.668 533 .5 2591 .576 .74l .5k3  .525  .609
.097 .112 129 150 ol .000 055 .058
«000 066 023 .06k 062 - .167 .000 .000
912 « 793 W7 832 »920 1.000 «833 947 .929
- #450 407 .583 «550 - 1.000 ,000 .500

- 4625  .704  .625 +450 ~ .000  .000 .250
«000 .087  .053 .0%0 .065 ,000 143 043 048
.000 .011 <011 .008 .013 000 .029 .005 .008
+000 .133 037 .000 +000 +000 - «000 -
.051 0322 +105 046 003 «200 .000 «043 .000
+000 .600  .537  .623 «670- - 1.000  .565
«000 248 W231 <130 .22 .000  .261
.128 227 W21 «303 « 27 +000 <000 ,043 .27
002 029 2043 .050 2053  .000 .000 +005 .0
077 132 .115 22 <153 +000 .286 043,107
094 126 L2044 ,165 <193 .062 .200 L116 .168
012 046 076 069 .068 .012 029 .020 .056
«113 126 L0681 032 058  .056 +222 .023  .049
«752 2753 764 .820 .67 .873 .500 .767 .782
+135 .122 175 149 2175 .073 +278 +209 +169
557 #9523 529 «539 «654 +679 W5lh 434 617
.123 213 W215 222 . «049 0229  .035 174

AND OBSIDIAN RATIOS
Sub-phase designaticns Cache Buildings
BP GP. “BPP cp LRP__R20=-2 EF2 U9 Uy

040 «139 «310 o461 371 052 2023 .709 «294
.038 152 W64 .428 o4ly L0111 o121 250 2374
+069 177 « 351 524 <542 L0500 +100 33 <590
«062 2216 L495  .548 651 .040 Ju0 0 W52 «564
.076 L235  J408  .582 682 .06h .108  .531 4675
.000 «229 «380 «296 +408 +000 «500 «250 235
.017 027 + 380 272 .067 034 .000 +500 »000
.016 <025 +019 01y .005 .01y 022 +005 .005
.001 <005 <015 +025 027 »000 .0Q0 «003 023
027 «017 018 .018 017 .031 .022 013 .023
#115 «236 495 712 +669 021 225 +500 725
027 .186 «545 <605 +665 021 .100 400 «538
.127 .128 .160 .165 2176 .082 203 .198 +180
412 371 Jhbl 458 L84 o421 469 b2y <453
.006 .008 +0l0 01y 015 .006 .006 .010 «017
002 .001 .001 .000 «CGO1 +002 +000 .00 .000
.025 041 .048 .057 052 .023 .028 .026 .052
<061 #1951 149 <154 o241 .092 096 037  .119
.056 W67 W32 W95 -505  .039 «098  .518 496
«060 .201 «520 272 1,019 $041 .109 1.076 «984
.281 .016 +065 +318

18 61 19 3h 17 1 12 9 8

TABLE 4. WEIGHTS OF PIECES IN GRAMS

1. Unmodified pileces of flint

2. Intensely utilized blades of flint

3e Moderately utilized blades of flint

'y Total utilized blades of flint

5, Intensely utilized flakes of flint

6e Moderately utilized flakes of flint

7. Total utilized flakes of flint
8. Total flint pieces
9 Unmodified pieces of obsidian

10. Intensely utilized blades of obsidian
11. Moderately utilized blades of obsidian

12, Total utilized btlades of obsidian

13. Intensely utilized flakes of obsidian
ll;: Moderately utilized flakes of obsidian

15, Total utilized flakes of obsidian
16. Total obsidian pieces
17. Total flint and obsidian pleces

71

Sub-phase designations

P P
5.4l 5eb3
5,26  3.32
2,60 2,41
2,78 2.63

192 43X

W68 6.27
€.80 401
Gy 5068

70 1.0
1.06  2.47

w88 .16

.87 1.7
3.00  3.21
{.00  2.32
1.81 3.8
1.91  1.55
6,08 5.13

PP

P






CHAPTER 3
THE GAYONU GROUND STONE
by Michael K. Davis

INTRODUCTION

This section contains a record of the ground stone
artifacts recovered during the first seven seasons of
excavation at gaydnil (through 1980). Included in the
descriptions are all of the obviously utilitarian arti-
facts except for smaller fine-grained stone bowls. Also
excluded are small artifacts of fine-grained stone which
are believed to have been for personal ornamentation or
for other non-utilitarian purposes. In effect, the stone
artifacts presented here are primarily large artifacts,
Presumably made for immediate practical uses. They were
shaped by chipping and pecking and finished by grinding
and, occasionally, polishing.

Most of the objects discussed here were made of basalt.
There are extensive basalt occurrences about 20 km south i
of ¢aydnli on the Diyarbakir plain. Other raw materials
include serpentine, steatite, gramite, chert, sandstone
and limestone. There is a good exposure of limestone just
across the river, south of $ay6nu. The exact sources of
the other materials, however, await identificatiom.

The report which follows is meant to be primarily
descriptive. I plan a further study that will consider
how the ground stone inventory reflects the daily life of
the gaydnii inhabitants during the site's main prehistoric
phase.

Ground stone artifacts are especially plentiful at
gayonii and demonstrate a wide range of morphological
characteristicss Traditional categories such as pestles,
handstones, and celts are represented by dozens of complete
specimens and, in some cases, by scores of ;egognizable
fragments., Taking into consideration the limited expo-
sures in both the earliest now-available sub-phase and
the rather restricted occurrences of contexts with the
building traces first assigned to a "large room" sub-phase
(see p.5), the ground stone industry appears to have
changed little over the approximately half millenium of
gaydni's main prehistoric phase.

Although this collection illustrates limited morpho-

logical changes through time, it exhibits a wige_spectrum
of use-wear patterns. Diverse signs of superficial
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abrasion, chipping, and erosion from use are observed on
complete examples and especially on large numbers of
fragments.

Fig. 3.1 Plot plan for gayonu indicating
excavation units for all the field seasons
through 1980

Different types of artifacts are not necessarily evenly
distributed in all of the contexts within a given sub-
phase. Of particular value in connection with establish-
ing the relationship between artifacts and households is
the large quantity of complete specimens found within the
fallen kerpi¢ (mud brick) debris of domestic structures
that happen to have been burned. Within the seven best

‘preserved instances of burned structures at gaydni were
found scores of ground stone artifacts. They represent a
large number of the types defined in this report. Most
of these objects were complete and are presumed to repre-

~"sent a household inventory of still useful possessionse.
In at least one instance we have the opportunity of com-
paring the distribution of similar types of artifacts in
two adjacent contemporaneous structures. In addition,
these sealed burned contexts permit us to observe the
distribution pattern of specific types within the ground
stone assemblage and the relationship of these to other
artifacts of bone, clay, and chipped stone.

Were it not for the apparently unanticipated burning
of household structures some nine millennia ago, such
artifact relationships would be lost to us. In addition,
some ground stone types that are well represented in the
burned buildings are scarce - and in a few cases, even
absent - in other excavated features at the site. The
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reverse is also true. There are, in all probability,
other as yet undefined distributional discrepancies that
will be clarified as more of the site is revealed.

There would seem to be a definite relationship between
the early village-farming communities in Southwest Asia
and.the development of ground stone industries. This re-
lationship appears to be rooted in the process of the
"settling in'", taking place towards the end of the Pleis-
tocene, that was characterized by a more thorough exploi-
tation of given ecological niches. We feel safe in
assuming a strong relationship between early stages of
settled life and the,development“g;_xhgwngw,mprggérily
heavy, ground stone inventory. As the development of |
spec1§1izea héavy stone tools would have facilitated more
efficient exploitation of limited geographical areas, the
increasingly sedentary modes of life also made feasible
the development and use of a wider range of artifacts
which, because of weight and size, would have been less
adaptive to earlier more mobile ways of life.

In our earliest recognized occupation at Cayanﬁ, the
botanical evidence preserved in charred seeds, suggests
that the inhabitants were already dependent on domesti- _
cated grain and perhaps other domesticated plants. At
the same time, the ground stone industry appears to have
reached a relative plateau of efficiency in quantity amd -
morphological attributes. There is, so far, little evi-
dence during the succeeding generations of the gaySni main
prehistoric phase for the development of new plant pro-
curement systems or of new types of ground stone imple-
ments specifically designed for plant processing.

In grouping the ground stone for descriptive purposes
and for tabulation, we have frequently found it useful to
employ the traditionally used names for tool types as, for
example, palettes, grinding slabs, and door sockets. We
should caution, however, that these terms should not be
misconstrued as definitive indicators of utility. Where
feasible, we have preferred to categorize by using .
descriptions of form, size, stone type, and characteristics
of plausible working surfaces.

(I had also, originally, intended to consider here a
portion of a large flat stone basin with a sculptured
human face on its edge, illustrated in our first Istanbul
University report*, also certain large roughly dressed.
standing stones. The flat basin fragment with the relief
sculptured head lay in one corner of an unusually large
and evidently non-domestic building [ "P" structure I],
and was probably contemporary with the cell plan sub-phase.

*Ple4l:2 in gambel and Braidwood, edse. 1980. The Jo@nt
Istanbul-Chicago Universities' Prehistoric Research in
Southeastern Anatolia, I. Istanbul: Edebiyat Fakultesi
Basimevi.
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The so-called standing stones, which were evidently not
preserved to their original height, and in some cases
consisted only of askew or tipped-over butts, occurred in
association with several building remains, and in an open
area in the central complex of our exposures, Fig. Z.1e
Although the majority of the standing stones in he open
area of the central complex can be attributed to the cell
sub-phase, standing stones were undoubtedly used in at
least one other sub-phase. Given the possible architec-
tural implications of these finds, and that they should
rightly be presented with detailed plot plans, I have
decided to postpone their presentation here.)

In the artifact descriptions that follow, details of’
individual pieces are given in the general text if the
types and sub types consist of only one or a few examples.
Otherwise, the detailed information will be found in the
tabulations in the appendix (p.l1l53ff.). The abbreviations
used in the tabulations are given on p.l152.

The following abbreviations are used throughout the

text:

b breadth ill illustration

bas Dbasalt inc incomplete

bot Dbottom 1 length

c cell sub-phase min minimum

con condition of the ar- recon shape can be re-
tifact (whole or constructed
fragmentary) s-p sub-phase

dep depth th thickness

diam diameter u uppermost levels sub-

est estimated phase

g grams or grill sub- wt weight
phase

Throughout the text and appendix all weights are given
in grams. In the appendix all linear measurements are
given in millimeters and, with a few exceptions (in which
centimeters are used), millimeters are also the unit of
measurement in the text. The measurements given are the
maximum dimensions for all artifacts except for celts and
grinding slabs: the breadth and thickness of celts are
measurements taken at the mid-section of the implement;
the thickness of grinding slabs is measured at the place
of minimum thickness.

As regards the illustrations, long distance communi-
cation during the preparation of the figures unfortunately
precluded absolute uniformity in the orientation of the
sectionse Sometimes the working surface is oriented to
the drawing of the object, sometimes away from it.

_ A few words should be said about the numbering of
artifactss As the scope of our operations at gayonil
changed during the seven seasons of excavation, spanning
seventeen years, and changes in objectives and of crews,
our grid and artifact designation systems also evolved.
The table below illustrates these changes with a few examplese
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field

season square level
1964 K2 2-3 = K2 2=3
locus
1968 QC5 4-2 = QC5 4 2
artifact

1970 number
1972 R 8-3/15 R 8 3 15
1978 collect-

ing unit
1979 19N 2 13 21 6//

19N2-13/21 =
6//

And finally, as is evident in the following listing
of categories, the ground stone was divided into gross
categories based on distinctive morphological character-
isticse These in turn were divided into types, and occa-
sionally sub types, where we felt that size, form, stone
type, and use-wear warranted this. Occasionally these
sub types are, at present, represented by only one example.

CATEGORIES OF THE GAYONU GROUND STONE

1* PESTLES (pe79)
type 1 Large, cylindrical to conical
" 2 Large, bulbous
" 3 Small, stubby
" 4 Large, bulbous form with '"eared" handle
" 5 Celt fragment pestles - polished working ends
" 6 Celt fragment pestles - battered working ends
" 7 Small, smooth, oval sectioned pestle shaft
" 8 Small, polished cylindrical pestle with barb

" 9 Small, elongated cylindrical
" 10 Medium, polished, tapered cylindrical
" 11 Large, pestle-like, block shaped cobble

2 MORTARS (p.85)
3 PALETTES (p+86)
4 LIMESTONE CONTAINERS (pe86)
5 HANDSTONES (p.87)

type 1 Large, turtle-shaped

*For easy identification of
museum collections, we have
stone object with an arabic
that precedes each category
the object represents a sub
marked on the object.
gated cylindrical pestle is
cobble anvil, 7.

ground stone objects in the
marked each category of ground
number., This is the number
in this listing. Further, if
type, that number is also

For example, a type 9 small, elon-

marked 1-9, a large polished

77



10

11

12
13
14
15
16

17

2 Large, high vaulted

3 Large, low, elongated

L Large, broad, rectangular
" 5 Medium, thick

6 Medium, broad, rounded

7 Medium, high domed

8 Medium, low domed
" 9 Medium, low vaulted

" 10 Medium, handstones with matching faces

" 11 Small, semirectangular

" 12 Palm-sized, round

" 13 Small, thick, ovoid

" 14 Small, square or round

" 15 Small, cuboid or drum shaped
" 16 Miniature, high vaulted

GRINDING SLABS
ANVILS - Large polished cobbles

type 1 Normal shape, very large
" 2 Normal shape, large
3 Normal shape, medium-sized
L4 Normal shape, small
" 5 Broad, medium-sized
6 Broad, small
7 Small, elongated
8 Small, flat
" 9 Very small, fragile

TROUGHED ABRADERS

SMALL ABRADERS

type 1 Elongated, rectangular abraders with
rectangular tramnsverse section

" 2 Broad, multi-shaped

" 3 Rectangular slab, abrader-slicer

SLABS
type 1 Large slabs
" 2 Small slabs
"DIGGING" TOOLS
LIGHTWEIGHT VESICULAR BASALT OBJECTS
GROOVED STONES
SMALL POLISHED SPATULAS
OBJECTS WITH LARGE DRILL HOLES
tzpe 1 Drill-pierced oblate objects
. 2 Drill-pierced, flat, elongated form
3 Ovoid or butt-ended, drill-pierced

DOOR SOCKETS

78

(p.96)
(p.98)
(p«99)

(p.104)

(p.107)

(p.108)
(p.109)
(p.110)
(ps111)
(p.112)

(p.113)



18 SPHERES ' (pelll)
tgpe 1 Soft limestone, irregular spheres

2 Hard limestone spheres
a. perfect
be mnearly perfect
Ce dirregular
3 Basalt spheres
a. perfect
be nearly perfect
L Chert spheres
8« nearly perfect
be. dirregular
5 Unidentified hardstone spheres
a. perfect
be imperfect

19 POLISHED FLAT-SIDED COBBLES (ps116)

20 CH
2l MI

IPPED LIMESTONE DISCS (p.118)

SCELLANEOUS OBJECTS (p.119)
Large, grooved, limestone slabs
Large, rectangular, sandstone block
Large, tray-like object
Large truncated cone
Three-sided, domed object
Loop-handle shaped object
White marble object
Faceted, polished object
Modified, celt-like object
Handle-like object
Large, pierced, ovoid forms

12 Drilled, oblate object

se s

1l PE

Drill-perforated spatulas

Small, round, drilled objects
Small, oblate form with "nutting" depressions
Small, thick, oval object

Small, flat-faced, oval object
Polished, cleaver-like cobble
Hammerstone

Small, crude, basin-like objects
Small, oval, chipped spatulas
Small, chipped and notched spatula
Long, chipped spatula

Large spherical object
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STLES

purpo
bread

72 whole, 72 inc; basalt and other igneous
rocks; 80-2600 g; Figse 3.2:1-5; 3¢3:1-8;
3.4:1"6; Pl. 3.1II:5’6’8

The artifacts we have classified as pestles are .
seful forms, normally considerably longer than their
ths and with ends suitable and apparently used for

pounding and/or pulverising. The gayonu pestles have
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been divided into eleven types on the basis o? weight,
variation in form, and material. Wear, distribution, and
association were found, at least in part, to substantiate
our type classifications.

A1l of the largest pestles are made of basalt as are
some of the smaller ones. Two dozen small ones were
manufactured from broken, medium to large sized celts.
These comprise types 5 and 6. In form, pestles range from
cylindrical, to conical, to bulbous ended. The transverse
cross section at the working end is almost always oval
and the surface of the working end varies from nearly flat
to markedly convex but is normally moderately convex. Sur=
face treatment of the working end ranges from rough pecked
(presumably from sharpening) to smooth and in some cases
polished. Use wear and lateral flake removal suggest a
variety of functions dependent on size, form, and stone
type, ranging from heavy pounding to light pecking to fine
pulverising.

It is possible that most of the pestles were used in
the hand directly, as there is little in the way of form or
modification suggestive of hafting. The presumed handle
ends (trunk and butt portions) of all the specimens are
ovoid or round in cross section with ground-down surfaces.
The four smallest types are smooth surfaced.s All handle
ends fit comfortably between thumb and fingers, or in the
palm of the hand in the case of some of the smaller ones.

Since the pestle sample is small, and its occurrence
essentially limited to burned buildings, it is difficult
to say anything definitive about chronological distribution.
However, we can say that a variety of pestle forms are
present in all of the sub-phases. There is better evi-
dence, moreover, for patterns of horizontal distribution.
Large pestles of both types 1 and 2 were found almost
exclusively in burned building context; ten large ones
were found in a single burned house. On the other hand,
very few fragments of any size pestle were found in other
non-house features. The tables will show that the total
weight of the fragments of the large pestles amounts to
only one-fifth of the total weight of the complete exam=-
ples.s These distribution patterns may suggest that al-
though a single household possessed and perhaps needed
several pestles of large size, they may have been used
outside the village and when broken in use not returned
to the village.

. Although one would expect large stone mortars for
grain processing, there is almost a total lack of large
size mortars on the site. There is, of course, the possi-
bility that the mortars were made of a perishable material
such as wood. However, in the light of the low frequency
of pestle fragments, the large number of complete pestles,
and the absence of recognizable mortars, there may be
validity in the supposition that the pestles were used in
mortars located outside the village - perhaps even on the
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1im§s§one bedrock outcropping just across the stream from
gayonil.

el Tlarge, cylindrical to conical shaped pestles

29 whole, 43 incomplete; basalt; 530-2540
grams; Figs. 3e3:4,7; 3.b4:1 o

These pestles range in profile from a cylindrical to
an elongated cone shape and in length from 110 to 210 mm.
Their working ends are generally only moderately convex
and are perpendicular to the axis of the pestle suggest-
ing right angle contact with the surface of the presumed
mortar. A few examples with more convex working ends may
indicate a more diagonal angle of contact. Large flake
scarsy running from the edge of the working surfaces up
the faces, suggest heavy use (see Fige. 3.4:1). Resharp-
ening of the working surfaces seems indicated by the pit-
ted roughened surfaces of the working ends of many
examplese.

All type 1 pestles are sufficiently long handled that
they could have been used in conjunction with shallow mor-
tars, at least, without being hafted. Some are sufficiently
heavy and thick in their trunk to suggest use with two hands.
Distribution of complete examples of these as well as of
type 2 large pestles is almost exclusively in burned build-
ing contextse 1In one structure, two large pestles and two
large handstones were found in close association, but
besides this no other suggestive patterns of association
were notede In the above mentioned structures, from three
to eight pestles of this type were found together in one
roome The number of similar large pestles in a given
household is surprisings It could imply that a number of
slightly different forms were perceived as an essential
part of a homemakers tool-kit, or that a large number of
spares were maintained against loss through breakage. It
is possible too, that at a certain time of the year an en-
tire household might join in a pestle-oriented activity,
such as husking wheat. A definite answer to this distri-
bution quandary is beyond our present grasp.

Type 2 Large, bulbous pestles

5 whole, 11 incomplete; basalt; 712-1840
grams; Fige 3¢2:1=5

411 examples of this type of large pestle are bulbogs
ended, some shorter ones taking a pear spape. Since phelr
working end is bulbous they have more welght.per working
surface than those of type 1 that are of similar length.
They also differ from the other large, non-bulbous, pes-
tles in being frequently more convex and more pecked on
their working surfaces. These characteristics may suggest
functional differences between these and the other large
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pestles of type 1. The differentiation may be further
demonstrated by artifact association. Three pe;tlgs,of
bulbous type were found together in burned kerpig in one
structure (Fige 3¢2:445). No non=bulbous types were found
in this sealed feature. On the other hand, in a burned
cell house (U 9) there were three large non-bulbous pestles
and no bulbous types. However, both types of large pestles
were found in structures U 4, AD 5, and S.

Like the non-bulbous type 1 large pestles, type 2 is
distinguished from other categories by a paucity of broken
examples. Large flake scars on both types of large pe§tles
suggest heavy-duty use from which one might expect a higher
percentage of breakage than might occur in handstones, for
example. However, the total weights of large broken hand-
stones and of their companion grinding slabs is, in con-
trast to pestles, many times greater than that of complete
specimense.

There is only one example of a type 2 pestle that
gives some indication of having been hafted: the example
Figure 3.2:2 has a slight outward flare on the upper end
of its broken handle. It is also unique in its large size
and unusually oblong bulbous ende Chronological distri=-
bution of the bulbous type appears to be restricted to the
grill, cell, and uppermost layers.

Type 3 Small, stubby pestles

12 whole, 4 incomplete; basalt; 180-505 grams;
Figse 3¢35:648; 3e4:5; Ple 3.III:8

These small pestles have a length to breadth ratio of
roughly 3 to 2 and in shape range from cylindrical to
conical. Three fourths of them have double working ends
and all have working surfaces that are smoother and less
pitted than the average large pestle. All fit comfortably
in the palm of the hand or between thumb and fingers. Ex~-
tant wear indications, which include lateral chips removed
from the edge of the working surface, suggest use in both
light pounding and grinding. These working ends are gen-
erally slightly more convex than on the large pestle types.
Judging from size and wear patterns these small pestles
could have served a diversity of light functions. Unlike
the large size pestles few examples of this pestle type
were found in clearly burned buildingse.

) One example of a small basalt pestle of this type
(Fige 3.4:5)* recalls the general size and shape of some

*This pestle (20M2-14/56) was unfortunately not included
in the appendix tabulation. It is 56 mm long and 41 mm
at the greatest breadth.

Note error in the appendix: HC 4-7/9 is 68 mm long.
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of the marble "chess pawn" objects of gaydnU.* In the
present basalt instance, however, the surface is pitted
and there is chipping around the base characteristic of
many of the more obvious pestle-like implements of Gaydniu.

Type 4 TLarge, bulbous form with "eared" handle

1 recon; basalt; 1550 grams; Fig. 3.4:6

This large well-made form is unique in shape and in
the type of stone from which it is made. It is of a hard
fine-grained blue-green basalt-like stone at present only
represented at $aydni in this bulbous, unusual, handled
pestle. In form it is roughly pear-shaped, oval in cross-
section, and at its butt end there are opposing lateral
ear-like extensions which create a long narrow oval shaped
handle. Broken at its working end, the pestle, when used
as building material in the foundation of a grill structure,
was probably no longer functional. Considering the unique
form and material of this piece we speculate that it may
have been manufactured elsewhere.

Type 5 Celt fragment pestles with polished working ends

8 whole, 1 incomplete; serpentine and other ig-
neous rocks; 80-350 grams; Fige 3.3:1,2; Pl.
3.I11:5

These are secondary use implements made primarily from
medium sized, but also from large sized, broken celts. In
all examples the broad mid-section of the original celt was
fashioned into the working surface of the new tool. Most
of the examples consist of the butt end although a few are
the dulled bit end of the remains of celts. A1l of these
pestles, like small pestle type 9 (cf. Fige 3.3:5), fit
comfortably between the thumb and fingers of the hand. The
convex working ends of the type 5 pestles are polisheds 1In
half of the examples these ends are faceteds Those w@th
working striations suggest grinding rather than pounding
abrasione.

A difference in function between pestles made from
celts (types 5 and 6) and the well represented basalt types
is suggested by the pattern of horizontal distribution in
the village. Pestles made of broken celts have a low fre-
quency of occurrence within burned structures. Less than
a fifth of these are in clear association with burned
house debris compared with over four—f@fthg of‘the gener-
ally larger basalt varieties. These distributional differ-
ences coupled with differences of stong type, form prepara-
tion, and wear suggest no strong functional relationship
with the basalt pestle typese Type 5 pestles are associated

*See note p.75: ope.cite pe.48 and pl. L46:5,6

83



with grill and cell layers.

Type 6 Celt fragment pestles with battered working ends

16 whole, 7 incomplete; serpent%ne and other
igneous rocks; 110-400 grams; Fige 3.3:3

These pestles, like type 5, are made from celt frag-
ments. They too lack strong association with burned
houses or with basalt pestle types. They differ from the
type 5 polished-ended pestles made from celts in that their
working ends are battered and often concave as if used for
hammering tasks. They are found in association with all
four sub-phases.

Type 7 Small, smooth, oval sectioned pestle shaft

1 incomplete; fine grained stone; 95 grams;
Figo ezl

This example of the shank portion of a small pestle
demonstrates characteristics not found in other gayonli
artifacts. The artifact is of an uncommon hard, fine
grained, light grey stone and in form is straight sided
and a perfect oval in cross section. Although its surface
is ground smooth like our small pestles made from celts,
its shape is not celt-like. The gaydonii example was found
in the kerpig of a burned cell structure.

Type 8 Small polished cylindrical pestle with barb

1 incomplete; fine grained igneous stone;
30 grams; Fige 3e4:2; Pl. 3.III:6

The portion of a slightly tapered stone cylinder with
a barb-like projection extending laterally from the keel-
shaped end is, at present, a unique object among the gayoni
finds. It is made of a fine grained, dark grey serpentine-
like stone and its surface is polished to a low luster. A
re-ground broken section suggests that there was a second
barb located opposite the preserved one. If our mental
reconstruction is accurate, the end of the piece would have
had the appearance of a blunt-ended arrow. The piece was
found in association with the cell sub-phase.

Type Small, elongated cylindrical pestles

2 whole, 1 incomplete; fine grained igneous
stone; 55-218 grams; Fige 3¢3:5

The three examples of this type are distinguished by

their long thin cylindrical shaft, polished surfaces, and
by the fact that they are made of a hard fine grained
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igneous stone instead of basalt. Two are of a dark grey
granite-like stone and the third, a hard brown stone. The
two complete examples have double working ends which are
markedly convexe One of these pieces is quite smooth on
these surfaces; the other appears to have been resharpened
by pecking. One was found in clear context within a burned
cell structure, another is cell sub-phase related.

Type 10 Medium, polished, tapered cylindrical pestle

1 incomplete; fine grained igneous stone;
360 grams; Fige 3el:3

This smooth, well made pestle with an almost polished
surface is similar in elongated form and surface treatment
to the much smaller pestles of type 9 (cf. Fige 343:5).

It is of a cylindrical form tapered at the butt end. It
differs from other pestles of its size in being of finer
grained grey igneous stone and in being more finished in
form and surface treatment. It shares probable double-
ended use with type 9. This piece is from the large room
of a burned cell structure.

Type 11 Large pestle-like, block shaped cobble

1 incomplete; fine grained igneous stone; 1780 g

This natural cobble of fine grained igneous stone has
an elongated flat sided form, square in cross section. The
battering of its rounded end suggests hammer or pestle~-
like use. Pitting extends four centimeters up three of the
sides. The fourth side is pitted over its full length and
in surface character and slight convexity appears to have
been used as a handstone for grinding purposes. This
uniquely shaped implement, apparently versatile in function,
comes from the large room of a burned cell structure.

2 MORTARS
1 whole; limestone; 20,000 grams

Stone mortars are surprisingly rare in our excavations
at Qaanﬁ. There is only one heavy-walled, semi-spherical
basin that could possibly represent even a moderately .
efficient size for bulk processinge It is a shallow basin,
5 cm in depth and 22 cm in diameter, on the side of an
irregular, rounded, natural limestone boulder. There is
no sharp demarcation between the upper surfacg of the
boulder and the gradual sloping basin. This is in contpast
to the sharp edges of six smaller and steeper basins which
we have classified as "door sockets". The uniformly gmooth
surface extending from the basin itself‘onto the margins
of the adjacent surfaces indicates possible use in process-
ing vegetable matter with a pestle.
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The absence, in our excavations, of large stone
mortars is significant in light of the occurrence of numer-
ous hefty basalt pestles and of botaniga% eV}dence }ndl—_
cating the use of grain during the gayonu main prehlstorlc
phase. There are, however, perhaps a dozen basin (mortar-
like) depressions on the table rock just across the stream
from the site.

3 PALETTES

1 whole, 5 incomplete; basalt, limestone, granite;
125-2,350 grams; Fige. 3410:2,3; Pl. 2.I1:2

Six small palette~like forms have in common a small
shallow round basin and flat base. Of these only one
example (HC 3-0/12) is a complete example. All are fully
ground but take rather diverse forms ranging from round
with a flat face to a rather deeper semi-rectangular form.
Their basins range from 8 to 32 mm in depth and from 60 to
88 mm in diameter. Surfaces of the basins vary from rough
pecked to smooth. Only one fragment (U L4-28) came from a
clearly burned structure. It has red pigment still adher-
ing to recesses of both of its opposing basins and the
surfaces adjacent to theme Judging from the size and form
of the basins of these pieces they could well have served
with some of the smaller pestle typese.

L4 LIMESTONE CONTAINERS

12 incomplete; 1,000-20,000 grams (estimated
whole weight); Fige 3.10:8,9

Considering the accessibility of limestone and the
lack of pottery in the ¢ayoni main prehistoric phase it
should be noted how infrequently this easily worked stone
appears to have been used for making containerse. There
are about a dozen fragments of probable containerse. They
range from thick-walled bowl forms to large crude rec-
tangular forms. Approximate basin diameters are from
160 to 420 mm with minimum wall thickness from 23 to 80 mm.
A11l but one is flat-bottomed and all have interiors with
irregular rough surfaces. Only one, (Fig. 3.10:8), shows
signs of decoration. It is a bowl shape with two crude
deeply incised lines running around its outer rim. No
signs of use-wear were observed on any of the containers
beyond general smoothing on the raised areas of the inter-
ior surfaces. The lack of use-wear that is characteristic
of large modern mortars, coupled with the relative thin-
ness of the walls of several of these pieces would seem to
rule out substantial use as mortars.

A1l the examples are fragmentary, five coming from the
earliest available levels, five from the grill sub-phase
and only one from the cell sub~-phase. Though our sample
is small, the high frequency of the containers in associa-
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tion with the earlier major layers and an almost total lack
thereafter would suggest a discontinuation of use after the
grill sub-phase. It is probably reasonable to assume that

as the occupation of gaytnii continued, perishable materials

such as wood or basketry were progressively used for vari-
ous container needs.

5 HANDSTONES

118 whole, 911 incomplete; almost exclusively
basalt; 120-5,000 grams; Figse. 3.5:1=9; 3.6:1-14;

3.7:2,4’5’7; 3.11:8; 3.1'-[»:2; Plse. 3.1:1-},5; 3.11:1

The handstone category of ground stone artifacts is
better represented in numbers at gaydnl than any other
category. 1In total weight of whole and fragmentary pieces
this category is second only to grinding slab remains. All
examples except a handful were made from basalt and all were
completely ground to their present shape. Shapes range
from large, high vaulted forms suitable for efficient
grain grinding tasks to small rectangular, discoidal, and
cubical forms which together probably represent a multi-
tude of functionse Included among these smaller handstones
are many examples with secondary wear suggestive of hammer
and anvil functionse. All the artifacts classified as hand-
stones share three characteristics. In size and shape they
are convenient for grinding tasks and all have a degree of
convexity on their broad working faces. These faces are
pecked (sharpened) but superficially smooth as from use in
various grinding tasks.

Comparable implements come under a variety of head-
ings in the ethnographic and archeological literature.
These include rubbers, grinders, mealing stones, mullers,
and manos.* We have used the term "handstone'" which Kray-
bill feels is most acceptable in archeology in this part
of the world, although the New World term, mano, has a
less ambiguous history of use.

The more than one hundred complete handstones have
been divided into 15 types and four sub-types. This multi-
tude of types was created in order that characteristics
which might have functional or stylistic significance would
not be lost to generalization. The characteristics we gon-
sidered significant were weight, size, shape, condition
of working surface, and form of the upper (presumed)
handle portion. It was our reckoning that size of wqu-
ing surface and weight would be significant factors in the
efficiency of the tools, that the curvature of the working
surface might be indicative of the surface on which }t was
used, and that the shape of the upper portion could indi-
cate control in handlinge. Finally it was decided that the

*Kraybill, Nancy 1977 Pre-agricultural Tools for the Pre-
paration of Foods in the 01d Worlde. In Origins of Agri-
culture. Charles A. Reed, ed. p.488. The Hague: Mouton.
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general shape of the working surface, roupde@ or rectangular,
might also have functional or stylistic significance,

The frequent association of several handstones of the
same type found together or in similar architectural
features suggests that our typology may often represent
differences considered significant by those who used the
artifacts. These associations may be noted in the listings
in the appendix and are frequently mentioned in the type
descriptions.

A1l but one of our types of handstones were found in
burned structure contexts. Six examples of different types,
were found in situ alongside complete grinding slabse. These
six handstones (types 2,3,5,6,7, and 9), were in the upper
weight range, weighing from 650 to 5,000 grams. They were
associated with earliest available, cell, and uppermost
main layers. The wide diversity of these handstones that
were associated with grinding slabs suggests a variety of
tasks performed with paired handstones and slabs. Since
two was the maximum number of slabs found in any single
building, this may indicate that different types-of hand-
stones were used in conjunction with the same slab. This
does not preclude the possibility, however, that many,
especially the smaller handstone types, may have had quite
different mates.

Our sample of handstones is too small to make a
definite statement concerning the chronological distribu-
tion of different typeses Fragments which might bolster
the sample are in all but a few of the larger types,
difficult to distinguish as to type. However, the two
largest sizes (types 1 and 2) do permit us to say some-
thing about their vertical distribution. Type 1, by far
the best represented and most easily identified, suggests
by its distribution that relatively hggvy, broad faced
handstones persisted throughout the §aydnu main prehistoric
phase. This type, and a few other large types are con-
jceivably the best candidates for certain kinds of efficient
grain processing. Type 2, which includes the heaviest
handstone, is represented by only two convincing examples,
boph from the uppermost layers; nothing definitive can be
said of improved grain milling from these two occurrencese
However, the fact that one of these examples was found in
yclose association with an apparently unique broad flat
slab may possibly suggest a change in grinding taskse.

In the descriptions and lists of the various types,
the reader may assume (unless otherwise informed) that all
examples are of basalt and that the working faces were
p}tted_by sharpening and smoothed by wear. Type descrip-
tions in the following text will deal only with complete
or almost complete specimens unless otherwise stated.

Retained in the handstone category are examples,

partigular}y in th smaller sizes, which may have served
functions in addition to the grinding and abrading

88



activities which we speculatively associate with their
broad surfaces. These additional functions are suggested
by unpitted faces, chip removal from the ends and sides,
by notches along the sides suggesting hafting and/or
finger purchase and by "nutting" depressions.

The pitted depressions, or "nutting" depressions,
are suggestive of the amnvil-like use of certain other
types of ground stone implements. These scar zones are
centrally located on one or both broad surfaces of, for
the most part, small handstones (cf. Figs. 345:647; 3411:8;
Pl. 3.I:5)s The depressions are rough surfaced, lens
shaped and generally a fraction of a centimeter deep and
two to three centimeters in diameter. In addition to
occurrence on small handstone types, nutting depressions
are also found on the upper surfaces of a few large hand-
stones (cf. Fig. 3.14:2), and on one or two polished flat-
sided cobbles. The activity which caused the nutting de-
pressions on these artifacts would thus appear to be a
secondary use. Another indication of secondary use, often
accompanying the nutting depressions on small handstones,
is chipping and battering of the sides and ends. Some of
these same small handstones also have purposeful indenta-
tions on their sides (cf. Fige 3.5:4) as if made for finger
purchase. These other secondary traits that frequently
accompany the nutting depressions may suggest related
activities or traits of a particular type of tool kit.
The small handstone types 9,10, and 11 often exhibiting
nutting and other secondary use characteristics were
found in groups of as many as ten in a single cell of a
cell house.

Type 1 Large, turtle-shaped handstones

16 whole, 383 incomplete; basalt; 600-4,000
grams; Fige 3.6:1-3; Pl, 3.,II:1

This form, best visualized as a low=-backed turtle-
shape, is the most common and one of the most distinctive
types of handstonese. The total weight of fragments gf
this tool type is twice that of the 16 comp}ete specimense.
In other ground stone categories only grinding slgbs.
surpass this ratio. The distinguishing characterlstlcs.
of this type are an oval shape and a vaulted upper portion
convenient for holding with two hands.s The working sur-
face is slightly convex with greater convexity on the long
axis. On some pieces the outer two to four ceptlmete;s
of the ends has a greater curvature than the mid-section.
The diameter of the curve in its mid-section ranges from ca.
45 to 150 cme The length of these objects varies from 11
to 22 cm while the average weight is about 2,300 grams.

Most of these turtle-shaped handstones show signs of
use only on their flat surfaces. Frequently the very
ends of these surfaces are smoother than the mid-section,
perhaps indicating contact with the sides of a trough,
This differential wear offers support for the assumption
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that they were used in a back and forth movement perpen-
dicular to their axis.

Complete and fragmentary examples are well ?eppesent-
ed among the foundation stones of the various building
plan typese Within the context of three burned domestic
structures a total of seven examples were found. Although
no handstones of this type were found in a direct rglation-
ship with complete grinding slabs, the probability is that
they were so paired.

Type 2 Large, high vaulted handstones

2 whole; basalt; 2,100 and 5,000 grams;
Figse 3¢6:4y5; 3e7:4

Two of the largest handstones from ¢ayonii are a
unique bread-loaf shape: a long oval with a steeply vaulted
top. They show signs of grinding wear on their slightly
convex lower surfaces. These handstones are of particu-
lar interest in that they have the highest weight to
working surface ratio and thus would appear to have the
greatest grinding potential of any of the handstones.

Both are from the same burned house of the uppermost
levels sub-phase. The larger (Fig. 3.6:4) was found be-
side an intact shallow=troughed grinding slab (Fig. 3.7:1)
and is a perfect fit both in width and bottom surface pro-
file for the sides of the trough. We found, by experi-
mentation, that the pair could efficiently produce flour
from hulled whole kernel wheat when the handstone was
drawn in a back and forth motion along the length of the
slab. The weight of the 5,000 g handstone was almost
sufficient in itself to produce adequate friction for the
grinding of the grain; added pressure, however, measur-
ably improved efficiencye.

Since the sample of the loaf-shaped handstones is
small, it is not possible to determine whether their
occurrence towards the end of the gay8nii main prehistoric
phase indicates a new trend, perhaps in improved grinding
efficiency. The similarity of this type in size and
general shape to type 1 (cfe Fige 3.6:1,2,3), the low
vaulted turtle~shaped handstones, may represent a con-
tinuation of manufacturing traditions and perhaps purpose.

It should be noted that a miniature handstone (type

16) of almost identical form was also found in the upper-
most levels sub-phase.

Iype 3 Large, low, elongated handstones

1 whole, 2 recon; basalt; 1,270 grams;
Figse 346:6; 347:5

This type consists of medium-large elongated hand-
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stones. They are semi-rectangular low forms with very
slightly convex and almost identical opposed working sur-
facese The length of the illustrated example is 186 mm
which is only slightly less than that of the largest loaf-
shaped handstones (Fig. 3+6:4). The type 3 example and
the loaf-form handstones were both found near a grinding
slab (see above). Both handstones fit the breadth of that
slab's troughe If both served with that slab, we may
speculate that their efficiency for the same task would

2avz varied since they differ in weight at a ratio of 1
(o] .

Examples of this elongated type were associated with
grill,y cell and uppermost layerse It should be noted
that a "troughed abrader" (Fig. 3.14:4) was probably
originally a handstone of this type.

Type Large, broad, rectangular handstones

7 whole, 2 recon; basalt and sedimentary
stone; 940-4,750 grams; Figse 347:7; 3.14:2

The specimens may generally be described as large,
broad, roughly rectangular handstones. In size and form
they differ enough from the preceding type 3 handstones
to merit a separate sub-type designation. Three examples
have bifacial (opposed) working surfaces; these surfaces
are flat when viewed in the mid transverse cross section
but slightly convex in the longitudinal section. One
example (Fige 3e1l4:2) has an unusually wide, deep "nut-
ting" depression (70 mm diam.; 5 mm depth) in the middle
of one of its faces. The rough lenticular scar has de-
faced what must once have been an efficient grinding
surface. Another handstone (Fige 3.7:7) unifacially
used, is distinguished from all other handstones in that
it is made of a sandy sedimentary stone that has a sur-
face layer of coarse-grained quartz-like material. This
abrasive layer served as the grinding surface. This sur-
face is also unusual in preparation and wear. Running
down the center is a slightly raised section 8 cm wide.
This section is smooth to the touch as if worn from use.
Along both sides of this slightly pecked segtion are two
rough, deeply pitted, 3 cm wide strips. This particular
stone was apparently chosen because of its surfacg layer
of hard, coarse-grained particles. It was found in a
burned cell structure context next to a large basalt
grinding slab (cf. Fig. 347:3) and the contour of the
working surface matches that of the grinding slab's
moderately deep basine

Type 5 Medium, thick handstones

7 whole, 2 recon; basalt and fine
grained basalt; 640-1,720 grams; Fig. Z.6:7,8
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These medium-sized, thick handstones are ovoid-
rectangular in shape. All but one were bi-facially used.
In three of the examples, the two working surfaces have
similar, slightly convex profiles. In five gf the hand-
stones, however, one working surface is distinctly more
convex than the other. A significant difference between
these and other large handstones is that the working sur-
faces of several examples are smoother and considerably
less pitteds In addition, two are made of a more compact
basalt. Because of their thickness these objects have a
high weight to working surface ratio. One example was
found within a cell plan building; five examples occurred
beside one another within one structure of the uppermost
levels sub=phase.

Type 6 Medium, broad, rounded handstones
7 whole, 3 recon; 570-1,430 g; Fige 3.6:9,10

A1 of these medium-sized platter-like handstones
appear to have been bifacially usede Their working sur-
faces vary in contour from almost flat, to slightly
vaulted or turned up on the edges, reminiscent of type 1,
the turtle-~shaped handstone. On most examples the con-
tours of the opposing faces is quite similar. Wear and
form suggest that most were used for grinding in a single
directions. As a result of their broad low form they have
the lowest weight~-to-working=-surface ratio of the large
handstone typeses Four of these handstones have a "nut-
ting" depression on one facees In five examples, the
ends or sides were hammered.

Examples of this type were found in association with
the earliest available, cell, and uppermost layers. A
single example occurred in the burned kerpig¢ of domestic
building remains from each of these sub-phases. One,
(Fige 346:10) was found next to a large slightly troughed
grinding slab. Although the breadth of the handstone is
far smaller than the width of the slab they were probably
used together.

Type 7 Medium, high domed handstones

1 whole, 1 recon; basalt; 660 and 1050
grams; Figse 346:11; 3.7:2

The high domed upper portion of these round hand-
stones offers a comfortable fit between the fingers and
the heel of the hand. The single working surface is
slightly convex. Unlike the previously described large
types,'these do not appear to have had a preferred
dlrect1op of movement. The examples are associated with
the earliest and latest main layers. The complete speci-
men (Fige. 3+7:2) was found next to a large, almost flat
topped, grinding slab (Fige 3e7:6) in a burned earliest
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available sub-phase structure. As with the above men-
tioned paired slab and handstone (Fig. 3.6:10 type 6),
believed to be from the same structure, this slab is far
broader than the width of the handstone.

Type Medium, low domed handstones

> whole, 1 recon; basalt; 410-695 grams;
Figse 3.5:1; 3.6:12

Round to rectilinear in shape, these medium to small
sized handstones are typified by a slightly domed upper
portion. Three appear to have been used on the upper
curved surface as well as on the flat lower surface. The
lower, primary working surface ranges from almost flat,
to moderately convex. On two examples the greater con-
vexity on one axis suggests use in a single direction in
a narrow trough. Compared to type 7 (cf. Fig. 3.6:11)
they offer less purchase in the hand and have less weight
in ratio to the working surface. The difference in the
shape of their working faces and their light weight would
suggest versatility in light tasks. One (Fig. 3.6:12)
retains a slight depression on top indicating it was made
from the trough section of a grinding slab fragment.
These handstones are from levels associated with grilil,
cell and uppermost main layers. A single example each
was found in the burned rubble of a cell structure and of
an uppermost levels structure.

Type Medium, low vaulted handstones
13 whole, 4 recon; bas; 460-1,150g; Fige3.6:13

These medium sized handstones are rounded-rectangu-
lar to oval in form. The low vaulting of their upper
face is often lop sided along one or another axis. This
asymmetry may have been intended to improve hand purchase.
Working surfaces range from very slightly convex to turned
up edges (as in Fige 3.6:3 type 1) at the extremities of
the long axis. Most appear to have been used on both
surfaces in a direction perpendicular to their axis.
Most examples, as with many of the smaller types of pand-
stones, appear to have served other functions in addi
tion to grinding. Several, especially thosg with smgother
less pitted faces, have a slight "nutting" irregularity
in the middle of one or both faces as if they had been
used as anvilse* Some 0f these also have chipping and
crushing on their ends which may indicate use as hammers.
Two examples with chipped ends have opposed'notghes
(finger purchase or hafting?) midway up their sides.
Five with "nutting" depressions came from the burned cell

*See discussion of "nutting'" depressions. p.89
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structure AD 5. Several type 10 and 11 handstones from the
same location also had similar signs of secondary use.

One example of type 9 was found beside a large, flat
grinding slab in a burned building. Type 9 handstones
are associated with the earliest available levels, grill
sub-phase and cell sub-phasee.

Type 10 Medium handstones with matching faces

10 whole, 3 recon; basalt and fine grained ig-
neous rock; 450-1,050 g; Figs. 3.5:2; 3.6:14

This type differs from type 9 in only one character-
istic. Unlike type 9 its upper face is not vaulted but
instead is a mirror image of its opposed face. Several
of these handstones also have "nutting' depressions and
end chipping. One example has side notches. Another,
(Fig. 3.5:2) is cleaver-like with large chips bi-facially
removed, creating a rugged keel-shaped edge. The side
opposite the cleaver-like edge is flat and fits the hand
well. All examples but two are of basalt. One exception
(U 6=1) is of a hard light green igneous stone. This one
also differs from the others in being more symmetrical in
form and being less pitted on one of its faces, Type 10
handstones have, so far, only been found in cell plan
remains. They were found in three burned cell structures
and have strong association with types 9 and 11 with
which they share secondary use characteristics.

Type 11 Small, semirectangular handstones

29 whole, 2 recon; basalt and fine grained ig-
neous rock; 190-535 g; Fige 3.5:3=6; Pl. 3.I:4

Type 11 is comprised of small, semirectangular hand-
stones having identical or almost matching working sur-
facese In a few examples the upper surface is slightly
vaulted but all show signs of having been bifacially
used for grindinge Some of the smallest examples have
only slightly pitted faces and thus would have had less
abrasiveness. As with handstones types 9 and 10 most
examples appear to have served multiple purposes as indi=-
cated by "nutting" depressions on their faces (cf. Fige
345:6), chipped edges, and slight indentations in the
middle of their sides suited to finger purchase (Fige 3.
5:4). Two specimens do not correspond very well with the
normal shape range but seem to belong in this group
rather than any other. One of these (R 12-1) belongs to
an earlier sub-phase, and the other (K2 1-2) may be later
than all the rest which are apparently cell sub-phase
associateds Two thirds of the examples were found in
burned cell structures and a group of six occurred in
each of two separate cells.
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Iype 12 Palm-sized, round handstones
2 whole; bas; 380, 610 g; Fig. 345:7; Pl. 3.I:5

Thgse small round somewhat -dome-shaped handstones
have slightly convex working faces. "Nutting" depressions
are centrally located on both faces. The two examples

were found near each other in association with a cell
type structure.

Type 1 Small, thick, ovoid handstones
2 whole, basalt; 465, 800 grams; Fig. 3.11:8

This type is represented by only 2 exampless One
surface of these oval shaped handstones has a truncated
domed profile; the other surface is almost flat. Although
heavily pitted, both faces were probably used for grind-
ing and on one example ( U 3-9) both faces have unusually
well defined "nutting" depressions about 50 mm deep., They
are cell and uppermost sub-phase related.

Type 1 Small, square or round handstones
5 whole; basalt; 230-300 grams; Fig. 3.5:8 :

The common denominators of this type are small size,
round or square shape, and considerable thickness compared
to breadth. These objects were bi-facially usede. The
contour of the faces ranges from slightly convex to
moderately convex. Three handstones have "nutting" de-
pressions on one faces All are of a shape and size con-
venient for holding between the thumb and two fingers.
They are associated with grill, cell, and uppermost lay-
erse Two are from burned cell structures.

Type 15 Small, cuboid or drum-shaped handstones
10 whole, basalt, 70-200 grams; Fig. 3.5:9

These are similar in general appearance to pype 14,
They differ, however, in being smaller and in being
almost as thick as they are wide. A couple of the more
cubical ones were used on more than two faces and only
one has a possible "nutting" depression. Working sur-
faces are slightly to moderately convexe. All are prob-
ably associated with grill or early cell sub-phases.

Type 16 Miniature, high vaulted handstone
1 whole; basalt; 380 grams
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A single example of a small, elongated oval, high
vaulted handstone gives the appearance of a min;atune
replica of the large type 2 handstones. Since }t lacks
obvious signs of grinding wear on its lower, slightly con-
vex face it is possible that it was not intended for. )
serious grinding purposess. One possible interpretation is
that it was a child's toy. Like the two large type 2
examples, it appears to be from the uppermost levels sub-
phase.

Handstone fragments:

In listing the fragments of handstones it was not
possible, except in the case of the 364 distinctive turtle
shaped handstone fragments (type 1), to group fragments
into the typing system used for whole specimens. Instead
of using the type designations, five groupings, based on
general size range and thickness, were employed.

The following is a brief description of groupings
A through E into which all handstone fragments, with the
exception of type 1 fragments, were divided:

Group A. These are fragments from the largest and
thickest handstones (with the exception of type 1)
with estimated original weight of 2000 to 5000
gramse 39 fragmentse

Group B. These fragments represent large hand-
stones thinner tham those in group A. Although
some are oval shaped like type 1 handstones, they
are generally flatter, and lack the characteristic
vaulting of that common type. The probable weights
of group B specimens, when whole, would have been
from 1000 to 3000 grams. 27 fragments.

Group C. These fragments are from medium sized
thick handstones with probable original weights
of from 1000 to 3000 grams. 64 fragmentse

Group D. These fragments are presumably from
small to medium sized handstones of moderate
thickness. They are calculated to have welghed
less than 800 grams. 82 fragments.

Group K., This grouping is a catch-all for small
fragments from predominantly small handstones.
Where thickness could be determined, only the
less thick and bulky types went into this group-
inge 136 fragments,

6 GRINDING SLABS

7 whole, 472 inc; mainly basalt; 2,300-30,000 g;
Figse 3.6:15-21; 3.7:1,3,6,8-14; Pl. 3.1:7
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. Hundreds of fragments of troughed grinding slabs, some
weighing many kilos, were found throughout the site. When
combining the weight of these fragments with that of the
few complete examples, the total weight is greater thamn
that of all other basalt artifacts combined. Basalt was
used for almost all examples. The exceptions are two
more or less whole, unusually deep, narrow troughed speci-
mens (HB 3-2/39 and HD 4=4/1, Fige 3.6:20), the first of
which was reused and is listed in the door socket classi-
fication. Both of these exceptions are of a hard grey-
green stone and were found in the same area. The remain-
ing specimens are of basalt similar to that used for hand-
stones and pestless The basalt is predominantly a light
to medium grey, compact typees There are occasional ex-

ceptions as in the case of AD 3~20/L4 (Fige 3.6:15), which
is of a more porous basalte.

The thickness of the grinding slabs (measured at the
place of minimum thickness% ranges from 220 to ca. 30 mm.
The length of the slabs is roughly a third greater than
the breadth: the longest example is 520 mme In all cases
the trough follows the long axise Although the heaviest
whole examples in our collection weigh about 30,000 grams,
the fragments of grinding slabs indicate that many of the
grinding slabs must originally have weighed as much or
even more than this. Grinding slabs take many shapes:
some partially retain their original boulder form while
others were chipped and ground to irregular or symmetri-
cal ovoid and rounded rectangular shapes. The bottom
surfaces range from flat, to keeled and irregular shaped,
to various degrees of convexity. The less stable highly
keeled form was doubtlessly set into the ground with
stones to hold it in position. In most (if not all)
examples one end is somewhat lower than the other. This
is quite pronounced in some examples. Maximum height
from the base to the rim on our complete examples is from
15 to 22 cme.

The grinding surfaces have troughs as deep as 13 cm
and generally retain a uniform curvature no matter where
their transverse sections are measured. This would indi-
cate that a well fitting handstone would have a uni form
grinding potential along the entire length of the trough.
Iongitudinally the trough sections range from nearly flat,
on presumably newer slabs, to steeply concave on o}der.ones.
In fairly deep troughs the axial curvature ranges 1in diam-
eter from 40 to 120 cm while the curvature of the width
ranges in diameter from 18 to L8 cm (Fige 3.6:15—21?. The
breadth of the base curve can be as liFtle.as 7 cm in a
particularly deep example. The variation in curvature of
troughs is an indication of the variety of handstones used
on their surfaces. The terraced effect half way up the
sides of some of the deeper troughs may also indicate Fhls.
The working surfaces of all troughs are roughened by pit-
ting while superficially smooth to the touch. These
changes in texture are presumably the effects of "shgrpen-
ing" and use wear. Deep troughs are particularly evident
on some slab fragments. In some cases the bottoms are
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almost worn through (cf. Fige 3.7:14)es Frequently the
sides of the troughs are fairly smooth and only slightly
pitted, as one might expect from frequent contact wlth the
ends of a handstone where grinding potential was little
and thus resharpening less necessarye.

Fragments of slabs were sometimes remade into smaller
artifacts as is the case with two large pestles and tyo
unusually small slabs (U 5 1-8 and AD 3~1/8). In addi-
tion, large pieces of slabs were often used in foundations
or as paving stones and in two instances were apparently
used as door sockets (Pl. 3.I:6 and HB 4-=3/39).

Of our six complete heavy duty slabs, three had
shallow to flat working surfaces, 'one was moderate in
depth, and two were deeply trougheds The four least worn
of these were found in the debris of burned structures of
the earliest available, cell, and uppermost sub-phases.
Each was in close proximity to one or two handstones.

Two of the four associations between slab and handstone
(Fige 3.7:6 and KE 6-2/2 and 3) were apparently from a
single small burned structure of the earliest available
levels; one (Fige 3.7:3 and 7) was in a cell structure,
and the last (Fige 3.7:1 with both 3.7:4 and 5) was found
in an uppermost sub-phase context. In the two latter
shallow troughed examples, the ends of the adjacent large
rectangular handstones showed snug and convincing fits
between the slightly raised side edges of the troughs.

In the two earlier examples of almost flat surfaced slabs,
the moderate sized rounded handstones believed to have
been used on the slabs seem to have had less grinding
potential, for not only was there small area of contact
between the upper and lower stone, the handstones were
also very light in weight.

Three fragments, all large portions of grinding slabs,
were made of limestones In trough shape, width and depth,
they are varied but fall within the spectrum of those
made of basalte They differ from those of basalt in not
having peck-sharpening in their troughed working surfaces.
They are from the grill sub-phase or the uppermost levels
sub-phase,

7 ANVILS - LARGE POLISHED COBBLES
2 almost.whole; igneous rock; 3,850 and 5,450
grams; Fige 3¢l4:1; Pl. 3,II1:7

_ Fragments of two large polished anvils of a hard fine
grained igneous stone appear to be from the same general
context and have no parallel in size or surface treatment
to anything else from gay®nii. One (Fige 3elh4:1), was
found in two pieces in adjacent excavational units. It
1s apparently a natural round-sided cobble and is of dark
grey granite. Its broad regular working faces are slight-
1y troughed as if from use wear. These surfaces are still
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polished at the edges but otherwise covered by a uniform
zone of very fine pitting and hair line striations which
generally run along the long axis of the trough. Three
drill holes appear on one face within the pitted trough.
They are separated from each other by about 60 mm and

are of a uniform 5 mm in diameter and 2 mm in depthe The
two fragments (U 3-6a and P 2~21) together weigh 5,450

gramse The length of the anvil is c. 260, the width 200
and the thickness 30-90 mm.

The other anvil fragment (Pl. 3.II:7) is of a similar
grey stone but with a glossy finish, It too seems to be
a natural form, its bottom face is relatively flat and
unworked and its upper face is somewhat basin shaped
apparently from use. Scars on the 100 mm diameter of
the shallow (10 mm) working depression are far more
obvious than on the above described anvil. Some of these
deep scars appear crescentic in shape. There is polish-
ing over the upper edges of the scars and fine multi-
directional striations. The outer edges of the upper face
are less scarred and more highly polished than the working
depression. The fragment (U 4-21) weighs 3,850 grams; its
length is 210, width 170 and thickness 70 mm.

Both examples are associated with a burned uppermost
sub=-phase structure.

8 CELTS

84 whole, 181 inc; serpentine, gabbro-dolerite
and other igneous rocks; 5-93%2 g; Figse 3.8:1-11,
13; 369:1-10; 3¢10:1yh; Plse 3eI:14,2; 3.11:445

1 four presently defined sub-phases at gaySnii. Hard

ne grained grey igneous rock and a type of hard serpen-
tine were the raw materials most frequently chosen for
this implement category. However, some celts, especially
small examples, are made of more colorful hard glossy
stones. Further minerological analysis will be required
before an adequate discussion of various qualities, types,
and possible stone sources is possible. Manufactgre.
appears to have been a process of chipping and grinding
to form followed by polishing at least on the bit and
occasionally over the whole surface. There are no celt
blanks and few indications on whole celts to suggest that
the technique of making several celt blanks'at the same
time, by means of "sawing" a prepared slab into segments,
was prevalent at gaydnli. Instead, judging from a few
apparently unfinished examples, it appears that each celt
was made individuallye

%1 Fully ground celts with polished bits are common to
i

In form and size the collection is extremely varied.
Celt weights range from almost a kilo down to 5 grams.
Ratios of the bit width to weight are as little as 5 grams
per centimeter of bit in the smallest example to 161 grams
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per centimeter in the largest. Shapes vary from cylindri=-
cal to broad and flat. Celt butts are rounded to squared,
and bit breadths range from narrower to considerably wider
than the midsection. (It should be noted that the breadth
and thickness measurements of celts, given in the appen-
dix, are measurements taken at the midsection of the celts.)
The transverse thickness of the bit end - measured between
the two faces 10 mm up from the working edge - has a

range of from 3 to 16 mm.

Surface treatment of the celts is also variable.
Some, particularly the largest, are polished only within
10 mm of the bit edge. Others of this size have been
polished halfway up their broad faces. Full polishing
is not unusual but is restricted to the smallest celts,
with the exception of one medium sized lustrous stone
example.

The shape of the bit and its cutting edge is an
important factor in many cutting tasks including wood-
working. Most of the gayonil bits have identically pro-
portioned bevelling (with respect to the axis of the
celt when seen in the longitudinal section), that is,
they are axe-like. Nevertheless, some of the celts
appear to have slightly adze-like bits and may even be
heavily striated on a narrow facet that appears at the
base of the shorter bevel. There is also considerable
variation in the curve and the angle-to-axis set of the
bit when it is seen full on. Some cutting edges are
almost straight or curve evenly up from the center of
the tool; others curve up more sharply on one side than
on the other (Fig. 3.8:11,12). Varying degrees of cur-
vature are also representeds In two long celts, the
length of the cutting edge continues well up the side of
the celt (see p.103 and, €egey Fige 3.9:10).

Use wear is a characteristic that could be of value
in a more extensive study of the ¢ay®nu celts. Chipping
from use on the cutting edge is strongly pronounced on the
large celts as one might expect if they were used for
heavy tasks. However, large chip scars on the butt end
are very common on small celts of broad shapes. Except
for striations on or immediately adjacent to the cutting
edge, use marks are uncommon. As most of our complete
examples are from burned structures, the celts were
probably in use when they were sealed beneath the tum-
bled structures. Owners of celts apparently kept these
tools in good working order since obvious signs of use
wear are normally obliterated by resharpeninge.

We chose a limited set of criteria in classifying
the celts in order to simplify the descriptions and
clarify possible functional and chronological differences.
We reasoned that the weight of the celt and certain form
characteristics could reflect a range of tasks to which
the celt might be put. The listing in the appendix of
whole or almost whole and presumed still usable specimens
under nine types follows those criteria. In the discussion,
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we have grouped some of the types that share certain
characteristics.

. Once familiar with the findspot letter-and-number
designation system for gay®nYl, the reader will note that
several celts of a single type were frequently found in
the same room of a burned structure. By moving back and
forth between the type listings in the appendix it will
also be apparent that almost the complete spectrum of
types may occur in a single structure. It is not possi-
ble to be definitive about the chronological distribution
of celt characteristics. In considering the limited
number of specimens, however, especially from the earliest
available and uppermost levels sub-phases, the presently
available range of types in each sub-phase is suggestive
of celt diversity throughout the chronological sequence at
the sites It may follow that the diversity of general
tasks in which the celts were used may also have remained
constant through time.

Broken celts showing signs of secondary use or modi-
fication are listed under categories more closely related
to the suspected new functione These may be found under
the listings of pestle types 5 and 6, "digging tools",
and as a "modified celt-like object" in the miscellan-
eous categories listings Some celt bit fragments included
in the celt fragment lists had been casually used for
hammering on their broken ends and, as such, overlap with
pestle type 6, though they do not show as many signs of
secondary use as those listed as pestles.

Types l=4 Normal shape celts (very large to small)

Type 1 very large: 3 whole, 17 inc; 615-592 g; Fig.
2,10:1,4

Type 2 large:’15 whole, 100 inc; 242-510 g; Fige 3.9:7

Type 3 medium-sized: 24 whole, 26 inc; 92-232 g; Figs.
2,8:11; 3e9:4-6; Ple 3.II:4,5 _

Type 4 small: 11 whole, 7 inc; 23-89 g; Figse 3.8:4%;
3913

These four celt types are grouped together because
they are similar in shape. "Normal' shape celts comprise
slightly over half of the total inventory. These celts
have approximately a two-to-one length to breadth ratio
and a three-to-two midsection breadth to thickness ratio.
The thickness of the bit, at a point ten millimeters from
the cutting edge, is greater than on almost all of the
other celt types, with a maximum thickness of 16 mme On
the thinnest examples of these "normal" ghape types, the
bit thickness drops slightly below ten millimeters in
only three examples. In other words, sturdy bits are

*(Fige 3.8:4 is wrongly positioned in the appendix. Tt
illustrates B 5-0.)
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common to these types.

Most of these celts are polished only on their.bits,
but the polished area varies considerably from specimen
to specimen and from face to face of single examples.

A few of the medium sized (type 3) and small (type 4)
examples are fully polished. One large example of type 2
(Fige 3.9:7) is polished along the length of its flat
faces and has a flattened butt end with some signs of
pounding. Furthermore, it has two deep grooves running
longitudinally along the middle of one face. These
characteristics and its symmetrical bit, make it the

best and perhaps only convincing example of a possible
splitting wedge.

The bit of the "normal" celt types ranges from wider
to narrower than the breadth of its mid=-section in some
examples with axe-~like bits, and in a third of the
examples with slightly adze-like bits. There is a con-
siderable variation in the curvature of the cutting edge
and the degree to which the edge is perpendicular to the
axise The cutting edge ranges from chipped to perfectly
smooth; surprisingly a majority of the edges are still
sharp and usable. Wear striations are normally obliter-
ated by tramsverse abrasion marks over the polished sec-
tion. Occasionally the mid-portions along the sides of a
few celts have slight irregularities suggesting hafting.
The butt ends are domed or slightly keel shaped. The few
examples with signs of pounding on the butts may indicate
secondary use after the bit was broken (HC 3-~4/1, AD 2=
32/3)s Some of the smaller (type 4) celts have butts of
a size and shape that will fit into antler hafts found
in the same burned structurese.

Examples of "normal'" types, in one or all sizes are
found in association with all sub-phases. Groups of each
of the four types are found in burned cell rooms and fre-
quently in association with other celt types.

Types 5 and 6 Broad celts (medium-sized and small)

Type 5 medium-sized: 5 whole, 7 inc; 28-110 g; Fige
3¢8:9,10; Ple 34I:1
Type 6 small: 5 whole; 16=23 g; Fige 3.8:1

Types 5 and 6 are separated by weight into medium
and small classificationss. Weight is the only difference
observed between them. The prominent characteristics of
these two types are their wide bits, general breadth
(with breadth to thickness ratios averaging better than
three-to-one), and generally flattened butt ends. Most
of the egamples have somewhat adze-like slightly off=-
center bits. In two cases (Fig. 3.8:1 and 9), an atypical
one millimeter wide facet running the length of one side
of the blade had striations indicating localized friction
during use. In the case of Figure 3%.8:1 which had a
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slightly asymmetrical bevel, the signs of use were on the

sporter, less curved facet; quite the opposite that one
might expect from adze-like use.

More varieties of stone were used in the manufacture
of these types than for the larger celt types. One of
the medium sized celts is a striking orange color and
another is an unusual light brown colored stone. Two
of the type 6 celts are of a highly lustrous fine grained
stone. Most of the examples are fully polished although
several have roughening on their sides from pecking,
suggestive of hafting. The cutting edges are generally
at right angles to the long axis and are uni formly
straight and sharp. Butt ends generally show signs of
pounding and, in a few instances, have scars extending
down one face reducing the tool to a fourth of its
original sizes In these the bit is often still intact
and presumably still used.

Whole and fragmentary examples of these types of
celts are found in association with all sub-phases and
within burned structures. Several examples come from
within the U 9 cell structure and one example comes from
within the round cornered building KE 6-4 and our earliest
available levels sub-phase.

Type Small, elongated celts
9 whole, 15 inc; 5-95 g; Figs. 3.8:5,7; 3.9:8-10

These medium to small sized elongated celts resemble
modern chisels in forme They are three times or more as
long as they are broad, and in mid-section range from
almost round and oval to wide and flat. Some bits are
broader and some are narrower than the mid-breadth of
the shaft. Almost all of the bits are axe-like in
section., The cutting edges range from straight to curved.
In two examples (Fige 3.9:9,10), the cutting edge extends
halfway up the implement on one side. The bits are in
various conditions from blunted to chipped to sharp. No
work striations were observed. The materials used for
this type of celt seem to be somewhat more varied than
those used for the larger "normal" shaped typeses 1In
most of the type 7 celts the polish extendg all the way
up the faces. In some examples, such as F}gure 3¢9:9,
whose blade is roughly 30° off the perpendicular, the
polish extends no further than 1.5 cm from the cutting
edge itself.

While several butts show signs of hammering,'most
examples show no signs of being pounded, and retain a
domed or rounded keel shape butt. There are signs of
hafting at the mid point on a few examples. Furthermore,
some of the celts with oval cross-sections would have fit
snugly into the hollowed out ends of antler hafts that
were present in the excavations. Whole and fragmentary
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examples of this type occurred in all sub-phases and in
several burned structures of the cell and uppermost levels
sub-phases.

e Small flat celts
17 whole, 2 inc; 23-80 g; Fige 3.8:8, 13; 3.9:1,2

Type 8 celts are relatively flat, broad faced, small
to medium sized forms. Their mid-section breadth-to-
thickness ratio averages about 5 to 2. This type is a
catch-all for small flat celts which lack either the
width and/or butt shapes of types 5 and 6. Half of the
bits have slightly adze-like profiles (see Fig. 3,9:1)
and two examples show wear on a narrow facet above the
cutting edge. As with several small celts of other types,
several of these examples are of an especially fine
grained, lustrous stone. Several are fully polished.

This includes all of the smallest ones. The cutting edges
range from straight to curved and from perpendicular to
angled in relation to the long axis of the celt. The

bits have the same wide range of scars and degree of
sharpness of other small celts as well as a variety of
wear patterns. The type is associated with all of the
sub-phases. One (U 9-3/15) was found in a burned build-
ing cache with two other small celts so close together
that they may have been in a pouch of some sort. The two
others were of types 6 and L.

Type 9 Very small, fragile celts

5 whole, 1 inc; 5-15 g; Fige 3.8:2,3,6; Pl. 3.1:2

Type 9 celts are delicate as regards their size and
fine thin bitse They are all fully polished and
most of the examples still have sharp bitse. Some are of
lustrous fine grained stone. Two have butt battering on
what appear to have been purposely squared ends. Four
have slightly adze-like profiles. Considering their
small size, they could only have served in light and fine
cutting activities.s Although the available examples are
few, they are found in association with three of the sub-
phases, grill, cell, and uppermost levels sub-phase. Only
one (Fig. 3.8:3) was found in the remains of a burned
house, and in the same cell room as the cache of various
small celt types described above under type 8.

TROUGHED ABRADERS
10 whole, 11 incomplete; sandstone, sandy lime-
stone, basalt, and granite; 320-3,600 grams;
Figse 3410:7; 3.14:L4

The single characteristic common to the artifacts
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within this classification is the smooth-surfaced trough
running along the axis on one or both faces. The arti-
facts themselves differ from each other in material
although three fourths are of sandstone or sandy lime-
stone.. The_shapes also vary although a large brick-like
§hape is fairly characteristic. One of the smaller ones
1s more spatulate in form and, together with two other
example§, is of such a size and shape that part of it
would sit comfortably in the palm of the hand. The three
examples of harder stone types have the shape of broad
handstones as well as the same surface treatment and were
probahly originally used for milling (Fig. 3.1h4:4). Al-
most all of the larger pieces are sufficiently flat on

ghfobggtom for stability if placed on the ground (Fig.

The gradually sloping trough depressions are of
various depths and range in width from 3 to 17 cm. They
are apparently the result of use wear. Some of the de-
pressions are several centimeters deep and at the lowest
point are almost worn through to the other side. A
slight faceting running lengthwise on the sides of the
troughs suggests that whatever was causing this erosion
was of a smaller size and different shape than the cross-~
section of the troughe 1In the troughs of two examples an
asymmetrically worn groove runs the length of the bottom.
Two such groove-troughed abraders were found together in
a burned cell house (20 M 2). The troughs are smooth and
unpitted, and in some cases have a section of highly re-
flective polish, five or six centimeters wide, running
2long the bottome Frequently both faces of the implement
were used, leaving troughs ranging from barely percep-
tible depressions to examples several centimeters deep.

A couple of the broken examples show erosion suggesting
continued use after breakage. The fact that at least one
of these broken examples was found in a burned house, sub-
stantiates the impression that the implement's original
form was of less importance than its abrasive surface.

Our sample of these implements may not be accurately
representative of their distribution at gayonu. This is
due to several factorse One is the fragility of the
sandstone; there is also the fact that, because of their
rather amorphous form and the less obvious character of
new shallow troughs, some of the abraders may not have
been recognized and as a result not saved. The magor}ty
of those collected came from burned house contexts - in
particular within cell structures. They are,represented
in association with all but the earliest available levels
sub-phase.

The most common association in the small cell-rooms
is with complete, still usable, celts. In the four rooms
in which sandstone troughed abraders were encountered,
they were more strongly associated witp groups of celts
than with any other category of surviving artifact. These
associations include one troughed abrader (AD 2-22/13)
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with two large celts; Figure 2,10:7 with two very large
and five large celts; a third (U 9-3/10) with three small
celts; and lastly, a hand sized spatulate shaped abrader,
(U 9-1/19) with one large and four medium celts. We
strongly suspect that at least these four troughed stones
served as bit sharpeners for the neighboring celps. The
shape and abrasiveness of the troughs, coupled with the
fact that there are fresh resharpening striations on
several of the celts obliterating the use wear patterns,
strengthen this functional interpretation. All but one
of the celts have sharp bitse Since this is an unusually
high frequency of sharp bits compared with the total
gayont celt population, it further argues the proposed
relationship of the troughed abraders and the celts.

10 SMALL ABRADERS

The listing for this category must not be taken as
indicative of actual quantities and distribution of such
pieces at gaydnlie These are border line implements, at
least in terms of being distinguishable from river cobbles,
and would frequently not have been recognized and collect-
ede We culled these multiformed possible abraders from
our boxes of objects of questionable artifactual signifi-
cance. These pieces have certain things in common: lime-
stone or sandstone of gritty texture, at least one plain
flattish smoothed surface, and a size small enough to be
held in the hand.

Type 1 Elongated, rectangular abraders with rectangu-
lar transverse section

5 whole, 3 inc; limestone; 85-200 g. Fige
3411:1,2

At least one of the long flattish sides of these
limestone rectangles is a smoothed planar surface. The
grit of the stone seems slightly coarser than much of the
limestone found on the site. All of the abraders appear
to be natural small cobbles selected for their shape,
perhaps because of their suitability for handling. They
appear to be from at least the upper three sub-phasese.

Type 2 Broad, multi-shaped abraders

L4 whole, 7 inc; sandstone, pumice, lime=-
stone; 50-248 grams; Fige 3.11:3

These range in form from round to rectangular, with
one or oppoged smoothed planar faces. Seven are of pink
sandstone (including Fige 3.11:3), two of buff pumice,
and one of limestone, and one of sharply gritted red
stone. All are associated with the cell and uppermost
levels sub-phases but only a few are from burned structures.

106



Type Rectangul slab, abrader-slicer

1 whole; gritty stone; 145 grams; Fige 3e11:4

This fully formed piece is of a moderately hard gritty
grey colgred stone. It is rectangular and spatulate
shaped.w1th one of its long edges rounded over as if for
convenience in handling. The opposite edge appears to
be a blgntgd cutting edge, somewhat more worn in the cen-
ters Within a 15 mm band at this working edge, both
faces have polished zones running the length of the imple-
ment. §triations run perpendicular to the edge and over
the polished zone. Zones of parallel scratch marks are
common over most of the surfaces of the piece, including
the backed edge. This unique form was found in burned
kerpig¢ of the grill sub-phase.

11 SLABS
Type 1 Large slabs

1 whole; 1 incomplete; limestone; 6500 and
2050 grams; Fige 3.14:5

Two large limestone slabs recovered during excavation
were modified to rectangular shape. They are not neces-
sarily representative of the general distribution of such
items because similar pieces, had they been encountered,
might easily have been taken as architectural debris.

Both are bi-planar and retain a uniform thicknesse. The
large fragment is from a burned cell structure. It is
carefully chipped around the edges to a neat rectangular
forme Although both broad surfaces may be naturally flat,
one surface is uniformly covered with fine pitting which
appears to be artificial. The other slab (Fig. 3.14:5)
is a complete semi-rectangular piece of sandy limestone.
Covering its smooth upper surface and continuing over its
artificially rounded edges is a material which looks like
a thick coat of lime paint. The slightly irregular sur-
face on this piece is smooth to the touche No clear signs
of use wear were recognized on either piece.

Type 2 Small slabs

23 whole; 22 incomplete; limestone; 30-940
grams

An odd assortment of limestone slivers is encompassed
in this general category of small slab or spatulate forms.
Those listed here may not be representative of the actual
distribution of these rather amorphous forms in our ex-
cavation units. In some characteristics this category of
objects overlaps with some of the more obvious groupings
of artifacts such as "digging" tools, broad abraders,
and chipped discs. But these small slab objects are less
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well defined and seem for the most part to be natural forms.
They range from flat rectilinear and ovoid slivers of
cobbles to more irregular shapes. The