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REGIONAL CERAMIC 'fRADE IN EARLY BRONZE AGE °GREECE:
EVIDENCE FROM NEUTRON ACTIVATION ANALYSIS OF

EARLY HELLADIC POTTERY FROM ARGOLIS AND KORINTHIA

'Cefamic production and exchange in Early Bronze Age.
Greece have been stpdied through provenance determination
by neutron activation analysis. The concentrations of
Na, K, Rb, Cs, Ca, Al, Sc; La, Ce, Eu, Yb, Th, Ti, Hf, V,
Cx, Mn, Fe, and Co were determined, with respect to
Péélman-Asaro standard pottery, in 255 objects of the f
Early Helladic (or EH) II and III periods found at
Keramidh&ki, Koqékou, Phllous, Zygouriés, Tiryns, and
Asine in Korinthia and Argolis. Multivariate treatment
of these data, merged with 162 analyses from the author's .
earlier work with samples from Lerna (Argolis) and Lake
Vouliagméni (Korinthia), yielded 11 compositional reference

groups. Many of these could be attributed to centres of

production on distributional or other grounds, thereby

" allowing the sources of more than half the sampled objéq;s

to be determined.
The following conclusions were reached: All 8 sites

}exéept possibly Phlious) were sources of common EH II
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ware (sauceboats and small boawls) , Which had limited
distributions. Many unusual EH-IT fine wa;res had.othe;:
> so;rces and broader distributions. The' attribution of
coarse wares was complicated by the presence of tempering
material. The changes in pottery a}cquisitiog:}patterns

which accompanied the beginning of EH III were probably

more drastic at Tiryns than at Lerna or Korgkou.,
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LE COMMERCE REGIONAL DES CE IQUES EN GRECE

! ' A L'AGE DU BRONZE ANCIEN: ANALYSES PAR ACTIVATION
NEUTRONIQUE DE POTERIES DE L'HELLADIQUE ANCIEN , .

EN PROVENANCE DE L'ARGOLIDE ET DE LA CORIN.THIE‘-

o

1

i Nous avons étqdié la fabripépién et les é&changes de
: . céramiques en Grace pendant 1'Age au Bronze Anclen. (No’us
avons dosé&, par activation neutronique relative 3 1l'é&talon ‘V : -

de Perlman et Asarc, les teneurs des é&éléments Na, K, Rb,

Cs, Ca, Al, Sc, La, Ce, Eu, Yb, Th, Ti, Hf, V, Cr, Mn, Fe, .* ',

LN

et Co dans.255 objets.‘de's phase?@i-lelladique Ancien (ou HA)
. II et III trouvés & Keramidh&ki, Koré&kou, Phlionte, , C

. Zygouriés, Tirynthe, et Asind en Argolide et éorinthie. s

l
e
~

Leitraitement'multivariable de ces données, ainsi que de

162 analyses antérieures d'objets de Lerne (Argolide) ét )

du Lac VOuliagr\néni~ (Corinthie) , a produit ll’groupes/ de
| composition. Nous avons pu attribuer pluéieurs de ces

» . - : N

groupes a des centres-de fabri\cation, et avons déterminé

- \ - l'origine-de plus de la moitié des objets. i

Nos conclusions sont les suivantes:
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2. Voo - des potiers A& chacun des 8 sites (& 1l'exception
() ‘ possiblé de Phlionte).fabriquaient de la céramigue ¢Smmune |
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(sauciéres et petits‘bols) donit 1la ?istribution était.

T

8 /
limitée; N - "

©

) i f .
- la plupart des types de cé;amique fine provenaient
d'autres sources et leur distribufion était plus: répandue;

) .
- les attributions de la céramique grossidre ont &té

embrouillées par la présence dgé dégraissants (inclusions
W
“dans la pite)’; '

[y
.

\ \: :'

- il semble que les habitudes de production ont

changé, avec 1e~début de 1'HA II%,_beaucoup plus & Tirynthe

.
L . ' 3
qu'3 Lerne ou & Koré&kou.
.
R p
- - M
-
. 4
) K3
A Y
N o
“d o « J‘Q‘;ﬁ m ~~
' ] .
¢ ~ -
.
o , A - Q t
y) 4
» ’
. ,
. f ; A "
Y
2
v o
;o 9
,
.
<
. e !
A} -~
°
2t -
0 -
et 5 !
- 3 ,
° 1 o o
f o . < : .
.
.
» 4 » . ~
* ! -
N \ ,
. . ¥ - - i
.
A , .
.
' t
& < ‘
o S , |
- A\ N
, 4 2 ) e °
# o .
- - ! t # 'R
. )
. oot iv . &
LY . : f
. - . ; . ..
. Q 3 -
I3 h °
» N - » ° '



e pe e
1

()

ABSTRACT

RESUME

- A w

Pl

TABLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES

ACKNOWLEDGMENTS
NOTE ON TRANSLITERATION

1., INTRODUCTION .

| 1.1

oo 102

1.3
1.4
1.5
1.6

¢

The study of Greek prehistory
Salient features of the Greek Early Bronze Age
‘Trade in the Early Bronze Age
Theoretical studies of trade
Internal trade in Early Helladic Greece

- &

Aims of this work ,

* 2. PROVENANCE DETERMINATION OF POTTERY BY CHEMICAL

ANALYSIS )
2.1 Principle . Y e
2.2 Development of research .

2.3
3. THE
3.1
3.2
3.3

3.4
3.5

Technical considerations

/
¢

) k4
REGION UNDER "STUDY: ARGOLIS AND KORINTHIA

Justification '

Topography ) ‘

Geology and geomorphology ‘

Criteria for site selection. )

Brief site descriptions

51
. 52

112
17.

3

26

¥

32 .

32
34
41

51

54
60
63



8 e gt
e /ﬂ,
- Ay

4, THE
4.1
4.2

4.3

X
!

"3.5.1 Asine - RS + ‘E\.L
3.5.2 Tiryns - . S Y
3.5.3 Lerna : T
3.5.4 2ygouriés '

3.5.5 Phlious # ; N
3.5.6 Keramidhdaki

3,5.7 Korékou

3+578 Lake Vouliagméni*

)

MATERIAL: EARLY"HELLADIC POTTERY
Introduction

bhronological*suﬁdivisions of Early Helladic
pottery -

Variatipon within Early Helladic ‘I pottery-
.4.3.1 Diachronic variations -

4.3.2 Regional varidtionﬁt

Selection of objects to be sampled .
Explapation of déscriptive terms

4.5.1 Shape . S

4.5.2 Surface treatment \
4.5.3 Paste '
4.5.4 Other information
Catalogue = - -

4.6.1 Asine .

4.6.2 Tiryps

4.6.3 Lerna .

4.6.4 Zygougdés t ®
'4.6.5 Phlious : - ’
4.6.6 Keramidhdki afd Corinth ' "
4.6.7 Kordkou-. .

3

4.6.8 Lake Vouliagméni

°

e e B PR | . —— - —y

69
69

69
82

84~
86 .
91
91, -
99

101

103

105

105 -

111

123

134

140

144

157 e

A66 ’

e X



e et & o

o

H . . ) _P___a_gg
_ THE ANALYSES: NEUTRON BAC‘TIVATION PROCEDURES * . 187
5.1 Choice of method . ‘ ‘ 187
5.2 Experimental procedure < o192
5.2.1 Introduction v 192
5.2.2 Sampling 193
5.2.3 Preparation and encapéulation 2195 -
5.2.4 Irradiation and measurement schedules . . l97v
5.2.5 Standardization ’ 201
5.2.5.1 sSelection of standard 201
5.2.5,2 \SLGWPOKE reactor stability 202
5.2.523 Determination of activation .
/ constants 204
5.2.6 Caiculations o . 205
5.2.6.1 Spectrum processing ‘ ' 205
Y 5.2.6.2 Formulae 206
- 5.2.6.3 Refinements . 209
5.2.7 Methods used to determine the concen-
trations of various elements 212
5.2.7.1 Introduction 212
5.2.7.2 Short irradiation 212
. 5.2:7.3 Long irradiation, first
: IS measurement 215
: '-5.2.7.4 -long irradiation, second
. ",  measuremeht . 218
- 5.2.7.5 Drill-bit contamination 222
5.3 Precision \ ’ - 225
5.4 Accuraéy ’ ' B + 234
FORMATION OF REFERENCE G?OUPS . ) 243
é.l Introduction ‘ -, : p ) 243
6.2 Procedure, exemplified with.Keramidhaki -
material o ) 244
6.2.1 Histograms and scatter pldts T . 244
6.2.2 Cluster analysis ; ) b ) 249,
6.2.3 Interpretation of ;luster—analysis o .
dendrograms ’ . 256

vii

w

¢



[ s

T T YUV NV

3

Page

'

6.2.4 Including desCriptiveuinfornation ‘ 260
6.2.5 Discriminant analysis 263
6.2.6 The Keramidhdki reference group = 267
6.2.7 Keramidhdki outliers 271
6.3 Reference gréups and outliers at other sites - 273
" 6.3.1 Korakou 273
6.3.2 Zygouriés i 279
6.3.3 Phlious © 287
6.3.4 Asine. . % ' 288
6.3.5 Tiryns 296
6.3.6 Lakei.Vouliagméni o ‘ 306 -
6.3.7 Lerna 308
INTER-SITE COMPARISONS 313
7.1 Aims and methods 313
7.2 Revised reference groups ’ 315
s 7.2.1 Group separations ‘ 3k5
7.2.2 Group subdivisions 323
7.2.3 Group modificgtions 325
7.2.4 "Natural" groups. : 329
7.3 Single~sample attributions . 348
7.3,1 Procedure ¢ “ 348
7.3.2 Lake Vouliagméni groups and samples 351
7.3.3 Samples from other sites . 364
7.4 Distributions and origins of the groups 365
7.4.1 Introduction - 365
7.4.2 Group M ' \é 365
7.4.3 Group N i 368
7.4.4 Group O . 368
7.4.5 Group P ¥ 368
7.4.6 Group Q 369
7.4.7 Group R 369
7.4.8 Group 8 370
7.4.9 Group T ’ 370
’
, viii



7.4.10
7.4.11
/ . 7.4.12
7.4.13

Group U
Group V
Grpuia W

Comparat ive data

"3

8. “DISCUSSION OF POTTERY PRODUCTION AND EXCHANGE

8.1 Introduction

8.2 Common
8.2.1
8.2.2
8.2.3

Early Helladic II table ware
Sauceboats and bowls

Ladles )

Changes within EH II

8.3 Special wares

8.3.1.
8.3.2
e 8.3.3

8.3.4

Fine slipped-and-polished ware
Animal re@ﬁ:ations

Unusual sauceboats

Coarse wares

8.3.4.1 Introduction

8.3.4.2 Decorated vases
8.3.4.3 Domestic objeéts
8.3.4.4 Construction material

8.4 The transition to Early Helladic ITIX

9. CONCLUSIONS

9.1 Summary and contribution to knowledge

9.2 Suggestions for future research

! REFERENCES

APPENDIX A: Analyses of Early Helladic Pottery

APPENDIX B: Comparative analyses from the Brookhaven
National Laboratory data bank

ey

- i \

1

erls
3,

377
377
377
377
38l
384
386
386
388
390
391
391
393 .
394
396
397

402
402
404

409

432

467



Table

1-T

5-V1

5-VII
5-VIII

RN

'

- LIST OF TABLES

A

Chronological chart for the Greek
Bronze Age

Irradiation and measurement

schedules.

Composition of Perlman-Asaro
standard pottery

Spatial variation of neutron flux
in SLOWPOKE

' Elements defermined from the short
irr*adiation

Elements determined from the long
irradiation, first measurement

Elements determined from the long
irradiation, second measurement

‘Contributions to analytical precision

Multiple analyses (short irradiation
only) of Vouliagméni clay

Variability of duplicate samples
from the, same vases

Precision of activation constants

‘-and overall accuracy

Partial analyses of Perlman—-Asaro
standard pottery

Multible analyses of Vouliagméni cl

Keramidhdki chemical reference group
and outliers

Korékou chemical reference group and
outliers - -

3
Zygouriés chemig?l reference group

and outliers
p

198

203

211

213

+ 216

219

228

231

232

236

239

240

270

278

285 |




i
{
H
i

-

P

0

Table

6-IV

6-VI
6-VII

6-VIII

7-1T

7-1IX

7-1IV

7-IX

7-X

Phlious chemical refesfence group
and ‘outliers . : 290

Asine chemical reference group
and outliers 295

Tiryns chemical reference group
and outliers : 300

Lake Vouliagméni chemical reference o “
group and outliers 307 ’

Lerna chemical reference group » o
and outliers . ~' 312

Means and standard deviations of

the elemental concentrations for -: o -
the 10 reference groups -.» 316 .7
Elements useful in distinguishing -
the referénce groups d + 320
Constitution of the inter-site ‘clustérs 332
Average compositions of the samples
constituting the inter-site clusters v 339
Elements useful in distinguishing the .
inter-site clusters - 346

& ! O e
Assignments of samples to lnter—SLte .
groups 352
Samples attributed to and associated .
with each group o { ‘356
Attributions and associations of
Barly Helladic II and III material 366
Ciﬁ?ters of samples not belonging o>
to the reference groups 367
Factors for conversion between .
analytical values obtained using -
the six USGS rock and Asaro-Perlman
standards r 374
Attributions and associations of B
Early Helladic II reference material: ',
sauceboats and small bowls 378

xi

. S




<

P
Lana V)

Attributions and associations

ladle samples

sherds

izz;ributions and associations
+the animal representations

/
Attributions and associations
the fine slipped-and~-polished

a1,

Attributions and associations of
Early Helladic III and EH II/III
Transjitional samples from Tiryns,

Lerna, and Koré&kou

Page
of
383
of
¥ 387
of
389
398




()

3-ii
4-1i

4-ii -

4-iii

4-iv

6-ii

6-iii

6~-iv

© 6=-vi

6-vii

LIST OF FIGURES

Partial distribution of Early Bronze
I and II sites in Greece

Relationship of trade to &ther aspécts
of life in the third-millennium-BC

Aegean

‘The central portions of Argolis and .
Korinthia, showing the sites from which
pottery was sampled

Geological map of Greece (detafi)
Forms of Early Helladic pottery -

Early Helladic pottery classification:
open rims

Early Helladic pottery classification:
closed rims ‘

Early Helladic pottery classification:
bases ’

Histograms of-Ca, K, and La concentra-
tions for the Keramidhédki samples.

RIS
.

" Scatter plot of Na and K;concentrations

for the Keramidh4ki samples

[}

Scatter plot of Yb and La concentra-
tions for the Keramidh&ki samples

Scatter plet of Fe and Sc concentra-
tions for the Keramidhdki samples

Cluster-analysis dendrogram for 72

.Keramidhaki samples

Cluster—analysis déndrogram for 51
Kef¥amidhdki samples

Histograms of Ca, Sc, Al, Vv, -and Na

concentrations for the Keramidhdki
samples arranged by fabric group

xiii

A .—%{;A‘ *

18

53
57
72

92
93
9% -
247
248
250
250
255

257

262



.
R T D2
,

+ e mamer et N

)

é-

Figure °

6-viii

6-xiii
6=-xiv
6—-xVv
6—-xvi
Ei--xv;i.ia
6—§viii

6-xix

Dlscréglnant-analy51s plot of the
samples in 6 Keramidhdki clusters

Cluster-analysis dendrogram for 44

_ Korékou samples

L

Cluster—-analysis- dendrogram for 22

Korakou samples

Cluster-analysis dendrogram for 28
Zygouriés samples -

~

" Cluster-analysis dendrogram for 20

Zygouriés samples

Discriminant-analysis plot of the
samples in 4 Zygouriés clusters

Cluster—analysis dendrogram for 12
Phlious samples

Cluster-analysis dendrogram for 26
Asine samples

Discriminant-analysis plot of the
samples in 3 Asine clusters

' e
Cluster-analysis dendrogram for 55
Tiryns samples
Cluster—-analysis dendrogram for 34
Tiryns samples

Cluster-analysis dendrogram 27
Lerna samples

Cluster—analy51s dendrogram for the
59 samples in the Keramidhdki and
Kordkou core droups

Discriminant-analysis plot of the
samples in 8 inter-site clusters

Flow chart illustrating the process

of attributing samples to reference

clusters

0

~

xiv

275

276

281

281 .

283
289
289
293
297
299
311

328

336

349



o NS I G ST B
5
.
v

( R _ . ACKNOWLEDGMENTS v

From the glanning of this research through the stéges
of sampling, analysis; interpretation, and writing, I have
; , been fortﬁhate to receive advice, assistance, diversion,
and océasionally "constructive resistance" from many '
sources. The opportunity to thank in print all the people

and organizations who have helped me through this work

comes as a real pleasure.

My thesis advisors, John Fossey and lLeo Yaffe, have
¢ provided constant guidance and encouragement. In his

I

capacity as President of the Canadian Archaeological

Institute at Athens, Professor Fossey was instrumental in

| : obtaining the necessary permits from the Greek Archaeolo-

-

A ’ gical Service. Dr. Yaffe's generosity enabled me to
incorporate in this work the 1d%est‘axchaeometric results

presented at several conferences. To these two men I owe

hy greatest debt.

Traihing and friendly advice had also come, at an

o

earlier stage, from the Groupe d'Archéologie Nucléaire

d'Orsay-Saclay, France, and especially from Frangois

' Widemann and Fanette Laubenheimer there. Thanks to their
'generosity, some of the qnalyses could be performed in

J" . ;‘ France while I was a member of that team. Assistance with

i ‘ . technical matters was kindly‘provideduﬁy Géeg Kennedy and

( ) . Jean-Louis Galinier at Ecole Polytechnique, by Gar Harbottle

v

&



P—

A s e e

e

=
& /

at Brookhaven National Laboratory, and by Jeremy Edward,
Danielle and Henri Dautet, ﬁén Bowdridge,' Judith Aaronson,
Joanna MacFarlane, and Bruce'Todd at McGill.

Permission to extract and export the pottery samples
was graciously accorded by the Greek Archaeological ,

~

Service, within which Drs. Dheilaki and Dhimakopoulou

"(Ndvplion Ephors) and Mrs. Platonos (Foreign Schools

Liaison Officer) were particularly helpful. Working and
living space in Greece were generously provided me by
Robin and Inga H&agg at the Swedish Institﬁte, and by
Chaﬁ}es K. Williams, II and Nancy Bookidis at the éorinﬁh‘
Excavations branch of the American School. The enthugiasm
and wisdom of the late Professor J.L. Caskey were pafiic~
ularly helpful at Argos and after. The followihg archae-
ologists kindly gave me their perm;ssion to study material
upder their Eontrbl, or in some cases assisted me in that
study: ‘

Asine: R, Hagg, I. Hagg, J:ﬁ. Eosséy

Tiryns:p K. Kilian, H.-J. Weisshaar’

L ‘ .
Lerna: J.L. Caskey, E.T. Blackburn, M.H. Wiencke,

C. "Zerner
Phlious: W.R. Biers
Korékou and Zygouriés: C.K. Williams, II,a
N N. Bookidis, J.'Lavizzi
Keramidh&ki: J. Wiseman, J. Cherry

Vouliagméni: J.M. Foésey

xvi

#

el



e
A "'
- .

The presentation of the results owes much to the

~§%/ Lo ucriﬁical eye and mind of Professor Bruce Trigger, in

\ .. addition to tﬁase of my advisors. The dactylographis
sk;lls of Ren&e Charron and‘Algne Charade have improved
the final~form of tha thesis immeasurably. All reﬁaining
faults are of course my own,x -

Financial support for this research was prov1ded by

the Social §piences an5 Humanities Research ‘Council of

Canada; My stay in France (1277—78) was funded by the

Québec Minist&re de 1'Education and the French Ministare

P . des Affaifes Etrangdres. The gost of the irradiations:
was borne by a Natural Sc1ences and Engineering Research
, ' Counc11 grant to Dr. Yaffe.'
- . Flnally, the most dlfflcult task of all fell on my
wife, Jackie Sturton.. She has cheerfully sustained me
through seemingly endless years of toil, and my gratitude
to her must exseed even her great relief at seeing the

. - »

research to -completion. This thesis is dedicated to her

.ahd to our little Robin. .- N

Y




. 3
*

z ”

(' o ; ~ NOTE ON TRANSLITERATION

f-”l .kll renderings of;Gréek names into English tread a

path betwekn corplete arbitrariness and rigid, pedanticr

e aim in this thesis is to use familiar

consistency.

N transliterations where they exist and systematié versions

. P
otherwise. Modern Greek place-names have generally been

'

transliteratéed phonetically, with an accent to mark the

- stressed syliable, following the system of the Blue Guide

to Greece (Repssiter '1973). Ancient names have usually

been rendered into Latin characters on.a traditional,

i
letter-by-letter. basis. .Exceptions have been mgde for
common names with conventional English spellings, such .

3 °

‘ as Mycenae and Cfete. |fhis'allows a distinction to be
made between thegancieﬁt city here ‘called "Corinth" and
the modern t;wn, "Kérinthos", nearby. Some inconsistencies
no doubt remain but it is hoped that at least ambiguity

-

has been avoided. oL - ) .
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1. INTRODUCTION

°

1.1 The study of Greek prehistory

/ihe study of man's prehistory is in part an investigation
of his gradudl rise to civilization. Raw material for this

investigation is the archaeological record, sparse for the

. earlier stages but growing more abundant as man left more

concfete and complex traces of his activities.' One area
where this progression)has been particularly wéll studied is
Greece (Fig: 1l-i). Fifom the time of Schliemann's spectacular
discovery of the shaf£ graves at Mycenae in 1876, research
has ‘steadily eniarged our knowledge of the Minoan and

Mycenaean @ivilizations and their antecedents. Today the

continuous habitation of Greece can be traced back to Neolithic

times, and at a few sites even further.

The steps in the modern qgscovery of prehistoric Greece

have been described by McDonald (1967), Stubbings (1972), )

and Warren (1975). The following summary is based on their

-

¥
accounts.

The last quarter of the nin;teenth century saw échliémahﬂ's
and Dorpfeld's ex;avation of the palace at Tiryns (1884—1885);
and the continuation of their work at Tréy (1882, 1890). 1In
éhe fycladic islands hundreds of primitive graves were excévate@
by Tsountas during the 1890's, and three successive settlements
were discovered aé Phylakopi on Mélos gy a British team

(1896~1899) .

s
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FIGURE 1-i: Paftiai'distribut@gn of Early Bronze I and II .
sites in Greece (after Hope Simpson ana Dickinson “
. 1979, Mapol). Stippled areas denote land above
200 metres. The area in the rectangle is shown

enlarged in Figure 3-i. Key to numbered sites:

1. Pevkdkia
2. Orkhomenos

3. Litharés )
4. Eutresis R
5. M4nika /

6. Lefkandid
7. skitari -
8. 2yios Kosmis
) 9. Koldnna .. )
» 10. °* Kordkou ’

11. Zygogriés

12. Akovitika

13. Pavlopétri

14. Pelikdta v
15. Ayfa rrini (k8a)
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Sir Arthur Evans' excavaE}ons of the palace at Knossos
on Crete beginning at the turn of the century revealed the
glories of the Minoan civilization, and established its -
priority over that of Mycenae. The Knossos stratigraphy
enabied Evans‘to classify the reméing into four periods,
namely the Neolithic followed by the Early, Middle, and Late
Bronze Ages. For the Bronze Age, this paralleled the
seéuence of settlewents at Phylékop{, and was itself paral-

leled by evidence from sites of the Pelopoﬁnese.

i

During and after the First World War, Blegen excavated

‘at Kordkou, Zygouiiég, and Gonié,in the Korinthia. In s

coilaboratiog with Wace, he dfyidea the mainland Bronze Age

g

into three perieds which weﬁe named Early, Middle, and -Late.

Helladic, toocorrespond'with the designations "Minoan" for

Crete and "Cycladie" for the island group of that name

(Table 1-I). The Late Helladic period is synonymous with

3

the Mycenaean Age. '

1 4 ' .

'

r’Subsequent work by specialists in Greek prehistory has
N Y ’ ~ -
clarified the cultural sequence in Crete, in the Cycladic

islands, and on the mainland. At the same time, the geo- ™"

t

graphical range and the variety of characteristic features

of these cultures have been explored. Highlights of these ’ﬁﬁ

advances include excavation of the Late Minoan palacés at - .*~

' Phaistds, Méllia, Kato zdkro, and Khanid; the Mycenaean one

at Pylos; and the Cycladic town or palace at Akrotiri on
Théra. Funerary practices have been studied through excavation

LY
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TABLE 1-I: Chronological Chart for the Greek Bronze Age

"

All dates are approximate, the earlier ones very much so.

(after Hope Simpson and Dickinson 1979)

L3

Abbreviations used:

GP
KS
. PG

DA

Early, Middle, Late
Minoan -
Helladic

Bronze

Grotta-Pelos (Early Cycladic I)
Keros-Syros (Early Cycladic II)
Prthgeometric

Dark Age
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\of the Early Minoan tombs of theAMeséfg‘plain, a large number

& - -
- . &

of Early Cycladic cemeteries, and the Mycenaean cemeteries at

-

Prosymna in the Argolid and -Perati in Attike. Unexpected

discoveries of Late Bronze Age tembleS‘at Mycenae, Tiryns,
Kéa, and Phylakopi have led to a “fuller understanding of
Mycenaean feligion. A view of Mfcenaeah 1ife-from a different
angle was provided by the deciphermeht of the syllabic script
("Linear B") of the Late Bronzé Age palaces:. Research has

<

also resulted in the systematic study of all.types of pre-

" historic artifacts, and in more synthetic studies of pre-

hi;toric "history", religion, tra@e, technology and cglFure
processes. The state of Bronze Age studies }n the 1970's has
been described by Hood (1971), Vermeule (1972), Renfrew (1972),
Christopoulos and Bastias (1974) , Warren (1975), Chadwick
(1976), Schachermeyr (1976), Dickinson (1977), and Thimme
(1977X. These works give full references to the discoveries.
ﬁ;ntioned above. They also serve as sourcés for the synopsis
of the Early Bronze“Age which:follows.

1.2 salient features of the Greek Early Brenze Age

. -
b4

If any one word can be used to characterize Early Bronze
Age life in the Aegean, it is "diversified"”. The work of
Tgfuil (1979) has shown that development from -the preceding
Neolithic period was not abrupt, nor Qas it characterized by
any single dramatic teehnical advance. Rather, a slow process

of differentiation was taking place in many aspects of society,
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leading to a more complex organization of c¢ulture. Of course,
the archaeoiogical record does not allow'us to view society
directly, but the material remains- themselves te;tify to
diversification in various fields of endeavour, and their

interpretation leads to an understanding of more abstract

-

changes. ‘ o

Relatively little is known about the last phase of the

Late Stone Age,.the "Final Neolithic" (Renfrew 1972, pp. 68-80).
*,

. Farming was based on grain crops such as emmer wheat, and on

ﬁulses and fruits, with.domesticated sheep/goats, cattle,

L4

and pigs providing meat. Decoration on pottery was limited

* to pattern-burnish and crusted-paint. There are some

indications of copper smelting, particularly at Kephdla on

Kéa (Coleman 1977, p. 4). The earliest Greek cemetery with

built grdves was also found at Kephdla. Finally, the little

evidence that exists for village plans shows them to have been

égglomerated at Knossos but open (i.e., with individual

single-roomed houses) in central and northern Greece (Renfrew

.

1972, p. 80).

The most notable changes which mhrk the beginning of the
Early Bronze Age in tﬁé late fourth millennium BC are a general
displacement of settlements towards seacoasts (Treuil~l97%,

p. 530), and a variety of changes in pottery stiles. Painted
pottery appeared in Crete (Renfrew 1972, p. 84),.inéision and

t
red slip were used as decorative techniques on the Greek

B

mainland aqd the Cyclades_(Renfrew 1972, p. 100), and bowls ‘ (

v




with rolled rims became common in the Cyclédes and the Troad

Co- (Renfrew 1972, p. 153). Otherwise, during the first phase of
the Early Bronze Age, at least, most aspects of material
E culture remained unchanged (Treuil 1979, p. 799).

The second phase of the Early Bronze Age (mid-third-
millennium BC and perhaps earlier) was characterized by an
apparent quickening in the pulse of life, in the words of
Renfrew (1972, p. 451) transforming: -

what were hitherto essentially independent cultures in

different regions of the Aegean into a complex of

related units whose individuality although at first
distinct became gradually less marked as the bronze
age continued. Indications of contact became suddenly
very much more numerous: an international spirit was

abroad; and forms and conventions in one region were
t very much more readily adopted.in others. :

—_ )

Renfrew's book The Emergence of Civilisation (1972) is a study'.‘;‘

of the processes that led to this development. He attributed
it to the workings of the' "multiplier effect", a positive
feedback among the several sub-systems of the Early Bronze

Age cultural system: subsistence, metallurg\;yj:, craft technology,
social systems, projecrtive systems, and trade and communication.

o In this section we are less-concerned with determining the

origins of the Early Bronze Age —cultures than with describing

their various aspects. Renfrew's categories nevertheless

provide a convenient outline for discussion, with consideration

cf the last of them, trade in the Early Bronze Age, bei*ng‘1

reserved for the following section.

-t
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- The mode.éf,subsistence characteristic of the Eafly
Bronze Age Aegdean was, according to Renfrew (1972, p. ° 280),
Meditezfranean polyculture. To the range of crops cultivated
during the Neolithic were added the olive and the vine. The
introduction of both of these must have had considerable

- effect on everyday life: cooking, personal hygiene, lighting,
. and ce nies wé;uld all have been transformed. Mgreov'er
. their ::?Zivation did not compete with that of the already-
established crops, since the olive and the vine can thrive '
- on margi{xal land, such as hill slopes, and requiré “r.elatively
little attention. The total productivity was épus increased
and diversified.

L -

Among those for which we have evidence, metallurgy is the

~

craft which showed the most development during the Early Brongze
Age (Renfrew 1972, pp. 308-338). Both the number and the
’ < variety of metal artifacts recovered from contexts of that

B period are much greater than those from earlier ones. Known

metals included gold, silver, lead, and copper, the last often

< alloyed with arsenic or with tin to make bronze. Bronze was

.« used for tools and weapons; lead for repairs to pottery, for

bracelets, and for fiéurines; silver and gold for jewelry and
vessels. The availability of luxury goods both reflected and
encouraged social changes, such as the evolution of viealt'h,
wealth disparities, and social hierarchies (see below).

_The availability of metal tools was no doubt an

,

advantage to craftsmen in many disciplines. Carpentry,

s

ot
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boatbuilding, masonry, jgwelr&, ‘sculpture, and gem, seal,

1

and stone—vaée carving would all have  benefited. There is

direct evidence for technical progress in a number of these

- areas (Renfrew 1972, pp. 339-361). Although some marble

vases were made in the Negolithic ﬁeriod, it is only in the
third millennium that they became popular (Renfrew 1972,
p- 347). The use of a tubular drill greatly facilitated
their manufacture, and allowed hardef stones to be carved
as well. Enlargement of the selection of tool types at
the disposition:é% the craftsman thus led to an extension
of the range of‘rgw materials workable by him,’and
resulted in a diversification of.objects produced, some

of which appear in the archaeological record. It should be
emphasized that the 0ld tool types coﬁtinued.to be used as
well. This is true at least for obsidian blades, sti;l
very common on Early Bronze Age sites (Toérence 1979).“It'

*

would seem reasonable, from the sophistication and diversi%y

of artifacts produced during the Early Bronze Age, to assﬁme
the existence of specialized c¢raftsmen, either full or ,
part time.

The social .systems of the Early Bronze Agé are Aofe
difficult to discern. Renfrew (1972, pp. 370-399) indicated

three asbects where evolution from the Neolithic-is evident.

These are the emergence of wealth and hierarchy; the develop-

ment of ownership and redistrib®tion; ' 'and hostility and the

inception of warfare.

i
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Disparities in the wealth of individuals are most clearly :

10.:

seen from the contents of their graves, especially those
excavated in the Cyclades (Doumas 1977). During the third
millennium BC the difference between the richer and poorer
graves of individpal ceﬁetgries grew ever greater. Whereas
the poor ones contained a few pottery wvessels, or nothing at
all, the rich ones hadxmagble vessels and other stone'objects,
By the end of the Early Bronze Age the richest graves
contained ﬁersQnal adornments of silver as well as metal tools
and weapons. %here is evén an indicatiﬁn that simple pofs

' were shunned by thé rich, aé they do not often appear in
association with meﬁal obaects. These disParities do not
seem to be related to the sex of the decéased; instead a
conscious concept of wealth” and status is <in evidence
(Renfrew 1972, p. 374). Similar conclusions can be drawn
from the variations in the size of buildings, which rénge
from single-room huts to the monumental structure at Lerna

known as the House of the Tiles: a large, two-storey building

dating to the end of the second, or middle, phase of the

Early Helladic period.

The development of an economy whipﬁ included a system
of storage and redistributioﬂ of goods can also be deduced
from the archaeological record. The existence of.seals and

sealings in the third-millennium-BC Aegean indicatés that .

~

in many instances, an owner or producer of certain_ goods

took pains to identify ‘them as his, most likely while they
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. were somewhére not und’e'r his control. In other words, there
was at that time a "distinction between o;vnership' and im-
mediate possession" (Renfrew 1972, p. 388). “The Early Bronze
Age occupation levels at Lerna, in the Argolid, pro‘vide more
coficrete evidence. The House of the Tiles contained a depc;sit
of 124 clay sealing fragments in one of i#s small rodm§
(Heath 1958). Imprints on their reverse sides show that they
_had been used to secure wooden chests and storage jars. It

‘is likely, then, that the House of the Tiles itself was a
focus for the storage and redistribution of goods '(Renfrew
1972, p. 394Q). Some;sort of central authority is implied by
the mere presence of such an imposing structure, as well as
by the presence of a double forj'tification wall belonging to’

a slightly earlier phase. ‘

The appeara:ﬁce of defensive works, tc;gether with weapons,
is the main indication of a third social development, that of
warfare (Renfrew 1972, pp. 392-398). This ;{as no doubt
linked to the erjne,rgencel of wealth aisparities, and also to
the use of oar-powered long ships (for which there is
éictorial evidence) for pir‘acy.m

The most abstract of Renfrew's sul;—systéms, the
symbol;'.c and projective sub-systems, Yvill n;Dt be treated
here in detail. These include language, inensuration, not;‘;ltion,
pla‘y, art, and religion. Suffice it to say thag tpese ai"e!
the aspects of a culture v;hich are most*evocative to our

imaginations and which most strikingly characterize a people.

)
v . - o
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it was found but common in another reglon, has a high 4

~

Unfortunately, the ev1dence is often d:Lfflcult to i‘nterpret

(or, what is worse, open- to a larg‘e number of alternat;ve
interpretations). The only- features~o£ these _sub—systexns I
whichsare of direct relevance to trade (disvf:usske‘&_ in the
next section) are the-weights and records . With respect

to these, Renfrew (1972, p. 409) Xnotes that silversrniths,of" :
éarlg Bronze! Age Troy (Troy II) were capable of precise
weight measurements, though there is no tiirect evidence for
a system of weight standards. The only recordlng systems

that have survived are a.bstract seals and their sealings on

clay, and simple strokes incised on the lower parts of vases

" ("potters' marks") . . . " 9

' - .-

-

1.3 Trade in the Early Bronze- Ade

Evidenice for ancient trade, or more generally for the ’

movement of objects in prehistory (precise definitions

follow), appears in two forms. The presence of a type of °

’

raw material ~or an object made of .‘tll'xat material at a distance
from Wﬁat eitheér the raw material .
or the finished object has t‘ravelled. Aiter'nativély,.fan .
artlfact whose form 1s very unusual for the region ln whlch P

(.
probability of beJ.ng an import. The possibility always exists ™
that it was mé_lde at 'the‘pl:ace where it was- fonnd,_ as an

imitation of-the common form of'anogher region, i)ut even this

is evidence of.contact of some type.

[ 4 -
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"In the Aegean area, e€vidence of both kinds exists for
the Neolithic and Early Bronze Ages. Of course, it is
liﬁitetho objecfs which h;vé survived thousands” of years of
burial; primafily those made of stone, bone, sﬁell, fired
clay, and metal. .By studying artifacts of thgsarnaterials,
it is possible to note an intensification of eéte;pal trading
actiﬁi;y in the Aegean from tﬂe Neolithic to the Early
Bronze Age. By external trade gs meant a ;e;ies of exchanges
between different cultures, adjacent or Qidely-separated.
Internal trade, between villages.of a éingle culture, is more
diffiéult to study (see section 1.5F.

L3
At least two types of object are known to have been

"traded in the Late Stone Age. Fragments of the natural vol-

‘ canic glass known as obsidian were used as cutting tools from
- -

very early times (Taylor 1976). The Aegean is bléséed with a
proliﬁic obsidian source on the Cycladic island of Mglos, and
two minor ones, on nearby Ant{paros and on Yiald éo the east.

These can be distinguished chemically both one from the othén,
and from more distant sources in the Balkans, Anatolia, and -

the Western Mediterranean (Renfrew et al. 1965; Durrani et al.
1971; Aspinall gg:é;. 1972). Mélos is the source of almost

all the obsidian at Neolithic sites in the Aegean, from Crete

-1

. to Thessaly. It seems from the dearth of permanent Neolithic-

settlements on Mélos (Cherry 1979) that any seafarer who

o
wanted obsidian visited the island to collect some. Inhab-

" jtants of inland villages would most likely have obtained

. <o
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their supply, either directly or tnréugh i ermed}ariés,'
from their coastal neighbours. In any case, e finding of
I ’ ’ i

Melian obsidian in the Frankhthi cave on .the Argolic peninsula,

in levels about 9000 radiocarbon years old, provides one of

. the earliest known indications that man was voyaging by sea

(Qixon and Renfrew 1973). ‘

The Aegean Sea was the sod;ce of another product traded
during the Neolithic periodf this one of decorative rather
than fechnical‘ipportance. Thié is the shell known as'

sgondzlus, found carved into bracelets at sites in the

'Balkqns éna particularly along fhe Danube. Oxygen-isotope .

,“:analyses b§ Schackleton and Renfrew (1970) showed these to

beuof;Mediteffanean rather'than of Black Sea o;igin."These
‘;eseércgers §r0posed a'tradiné mechanism based on successive
g}ff exchangés. ;
In the Early Bronze Age, the long-distance contacts of.
the Aegean region were limite% chiefly to ihése of Crete
with Egypt and the Levant (Renfrew 1972, pp. 446-448). .
Egyptian‘stone vases 'have occaéionally been found in Early
Minoan contexts, and the presence of ivory objects indicates
importation of that material in one form or another, perhaps

- 4 B ’
from Syria. It is not known what was exported in exchange

for these objects.
Within the Aegean itself, slightly more activity. is seen
. . ‘ - . ’
during the beginning of the Early Bronze Age than in the

Neolithic period. Melian obsidian continued to be widely

e e g e bty re S e e t————— % e av v
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distributéd. There are certain similarities in the grave
and pot%ery.styles of Attike and the Cyclades (téis datiﬂg
from the Final Neolithic phase), and in the bowl forms of
the:Cyclades and the Troad (Renfrew 1972,’p. 450). The great
increase in contact andzcommunication among these regions,
howgver, came later in the third millennium BC, during the
sggénd phase of .the Early Bronze Age. The é;idence once &
again'domes from strong similarities in the for?s of a

variety of artifacts.

0
[

Certain copper and bronze objects had a wide distribu-
tion: midrib daggers, slotted spearheads, tweezers, flat -
axes, awls, and pins in particular (Renfrew 1972,'p. 45# and -
fig. 16.7). If it was not the finished tools and weapons
themselves that were traded, metal ore or ingots must have
circulated, and close contacts f;om region to region must

have taken place for ideas to be exchanged. Apparently spcﬁ

uniformity did not carry over to jewelry and other work in’

~

precious metals (Renfrew 1972, p. 454). . o

's <

-

Severaf forms of pottery too show strong similarities
from area to area within the  Aegean. The spouted bowl known
as a sauceboat (see Fig. 4-i) is extremely common on the
mainland and in.the Cyclades, so much so that its distribu-
tion on the mainland has been used to define the limits of
the Early Helladic II culture (Renfrew i972, p. 453). Sauce-
boats have also been found occasionally in Crete (Knossos:

-

Warren 1972; Pldtyvéla Cive, Khani4: Tzedhakis 1968, p. 415)

P O VNP UUN VUL DI & - -~
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and’ in the northern Aegean ('I‘he'gqi: Lamb 1936, p. 90; T
‘ Poliokhni:'Befnab§ Brea 1964, pl. .CXXIX, C; Troy: Blegen-et al.
1950, pp. '165-166 and 188-193). The one—handled cup is

"another form whose distribution is centred on the Cyclades

" and east-central Greece, with examples found as far apart

as‘Crete and Troy (Renfrew 1975, p. 453).

Stone objects, es;?ecially marble ones, were also wide-
spread. It seems the éyclades constituted the main reqi:on
of manufacture 6f marble pyxides, bowls, and folded-;arml .
figurines' (Thimme 1977), whic;h found g{hei:r way also to‘C'refte
and the mainland. On Crete the existence of a workshop
producing a local variety of the figurines has been deduced

from thé distribution of that type, known as Koumésa (Renfrew

1969b, p. 225 1972, p. 199).
It is difficult to ascertain whether trading activity
diminished during the third phase of the Early Bronze Age.

Although new pottery types are evident during this period

_in the Cyclades and the east coast of the mainland, their

Presence may not be due to peaceful trade (Rut‘ter 1979). At.'
any rate, in the Middle Bronze Age the initiative for trading
activity was taken by Crete, and Middle Minoan objects are
common in the Cyciades and the mainland.

The enumeration of similarities in tﬁe artifact as-
semblages of the various regions of the Aegean basin during

the second Early Bronze Age phase is testimony to close

contacts between those regions. Evidence for trade is strong,

3
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and it is clear that close connections between the regions,
in the form of exchanges of both products and ideas, hid

much to do with the development of other cultural sm.;b—
systems during thé:t period (Fig. 1-ii). The actual mechanisms
-of the exchanges are of considerable intrinsic interest. ’
Furthermore, an understanding of the processes by which the _
objects were traded can help to explain the contribution

made by trade ta the flowering of culture .in the Aegean
during the third millennium BC.

¥ ) £ ~

1.4 Theoretical studies of ¥frade

- e

R e ;
The.progression in archaeological research from docu-

menting contacts to determining trade mechanisms is not
always' s:craightforward. The study of primitive economies is

a re:latively recent development, and the extraction of s -
theoretical economic data from the archaeological record is -
young;er still. This sectiog summarizes the approaches most
commonly used today. In this discussion, the terms,"trade"
and "exchange" are taken to be ;synonymous and to an the
transfer of goods from one owner to another, to the benefit
of both. The term "commerce" is more specific, referring to
trade on a 'large scale, and implying regularity and complexity
of organization. The concept of "trade" refers to movement
of objects, but is intended to exclude phenomena such as

abandonment, loss, piracy, and simple procurement (Petruso

1979, p. 139). However, since all of these processes can

POPUR N P
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- FIGURE 1l-ii: Relationship of trade to other aspects of life
in the third-millennium—-BC Aegean (after
, Renfrew 1969a, p. 160 fig. 2), with Renfrew's
) caption.
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H (,‘ result in the presence of material or artifacts in a "foreign"
¥ - .
7 .

archaeqlggical context, they too are'consideredvrelevant to

’

this treatment. - , s
% ) : . - . !
The pioneering studies of the theoretical aspects of

ancient trade are those of Polanyi and co-workers (1957).

They cautioned against seeing ancient trade mechanisms through
" modern eyes; that is, analyzing them using the principles of
modern economics. Primitive ecénomic systems ofteﬁ ‘
nfﬁnctioned in a radically different manner. Polanyi (1957,

p. '250) proposed three mechanisms, of increasing sophistication,

which could nevertheless coexist in certain cultures:
reciprocity, redistribution, and market exchange. His

definition is succinct:

Reciprocity denotes movements’ between correlative
, points. of symmetric groupings: redistribution
= “ designates appropriational movements towards the
- centre .and out of it again: exchange refers to
. vice-versa movements taking place as bétween——
« . - . * 'hands' under a market system.

(quoted by Renfrew 1972, p. . 461) ‘

N N !

Eécipfocity is the simplesé, involving diréct exchanges of

, o N éémmodities between individuals. The transfers may take the
. form of gifts, a balance of value not being a prerequisite
to the transaction. The ‘second operates undér some central

authority, who establishes a‘location for the storage and

\ redistribution of goods. Members of the economic group
°(ﬂw ' bring commodities to this centre, and receive,other goods in
N ) "‘ .
) 2
e
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_ exchange, usudlly with records being kept of the quantities

changing hands. The third is based on a market system, and °
necessitafes a medium of exchange,‘i.e., money. The money is
*ssued aﬂd backed by an economic authority, and prices are set
in terms of that money. Polanyi judged that market economies
Qere relatively advanced, and did not exist before the 5th
cegtur§.BC (Athens) (Polanyi 1560; see also Finley 1973);
Ethnographic research has provided examplés of all these
systems, and of intermediate or hybrid ones (ﬁohannan and
Dalton 1962). At the same time, archaeologists have sought
to characterize the nature of the archaeological record that
would result from the operation of each of these processes
(Stjernquist 1967). Certain distin&tions of scale are useful.
The lowest level is exchanges bet&een the unith (individuals,
families, households, clans) cémprising a single settlement.
Next comes transfer of goods bétwéen settlements but within a

culturally homogeneous region (inter-settlement, intra-

~regidnal, or internal trade). External trade is concerned

with the movement of goods between two regions occupied by
different peoples, be they geighbouring {inter-regional trade)
or widely-separated (long-distance tradé)} The gqualitative
and quantitative differences among these forms of trade have
been discussed by Heichelheim (1958, pp.,8$—95 and 130-132).
Both the development of theory and the’interpretation af

archaeological evidence are most advanced for long-distance

trade. Two recent ccllections of papers, edited by Sabloff
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and Lamberg-Karlovsky (1975) and by Earle and Ericson (1977),

contain contributions to both topics. Mathematical models

a

of trade, based on the "law of monotonic decrement" were

discussed by Renfrew at both these symposia. He formulated

this law as follows (1977a, p. 72):

In circumstances of uniform loss or depositfag, and
in the absence of highly organized directional (i.e.,
preferential, nonhomogeneous) exchange, the curve of
' frequency or abundance of occurrence of an exchanged
commodity against effective distance from a localised
source will be a monotonic decreasing one. ’

The shape of the curve can be an indication of the ekchange

mechanism involved. It may be possible to distinguish

'Hisfributfonq of artifacts resulting from multiple ®exchanges
and short displacements (down-the-line exchange), from those
involving individual long trips. Indeed, according to these
mathematical models "central place redistribution and
central place market exchange are spatially ideﬁtical,»
...[but they should] be distinguishable from symmgt;ical,

homogeneous, rqgiprocal exchange networks."

(Renfrew 1977a,
p- 88).

Deviations from the law of monotonic decrement may
be exﬁlained by postulating the existence of secondary centres,
preferred trade routes, or competing sources (Bradley 1971;

Hodder 1974; Hodder aqd Orton 1976; Clark 1979).

The successful applications of fitting curves to the

"plot of apundance against distance-from-source have relied

on high-quality aréhaeological data. By this is meant, first

of all, that the imported material be easily recognized ?mong
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the findsvffom each site, py either visual or technical means;
secondly, , that its presénée be determined quéntitatively, as

an abundarice or as a proportion (for instance, in relation to
tpe total volume of earth excavated); and éhirdly, that these |

abundance values be %vailable for a variety of contemporary

L]
sites at different distances from the source.

s

An early application was Renfrew's study (1969a; see - |,
a156 Renfrew et al. 1968) of Anatolian obsidian. An approxi-
mately exponential fall—oﬁf was observed in the percentage of.
obsidian in the total chipbed stone indﬁstfy at several Early
Neolithic sites iﬁ the Zagros area of the Near East. Ex-~
tensive research by Hodder has been summarized in a treatise
on spatial analysis by Hodder and Orton (1976). Hodder
studied the distribution of certain types of Romano-British
fine pottery in southern England, using a variety of mathe-
matical tools, including regression analysis, trend-surface
analysis, and gravity-model techniques. It was possib%e to
characterize the distinctive marketing patterns of several

AN

wares, to distinguish land and water transport by the shal-

© lower g;adient (fall—of} slope) of the latter, and to examine

the competition between two—large production centres. A
number of other, similar studies have been collected in a
recent book edited by Peacock (1977). These make it clear
that Romano-British pottery is well-suited to such treatment,
for several reasons: 1) its typology is well-established

And highly-refined; 2) most of the production centres are

/
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known; 3) sites have been excavated and published.in suf-

ficient detail to allow guantitative studies; 4) the Romano-

¢

British economy was regular and important enough to have left
a consisten£ and abundant pattern of evidence.

In his introduction to Peacock's book, Renfrew discussed
typical modes of exchange in simpler societies, using modern
ethnographic examples, where the houséhpld producers of -
pottery are part—time~specialistsf The five possible
arrangements are (Renfrew 1977b, pp. 9-10):

1. the consumer travels to the producer's home or

workshop to obtain his pot;

2. the producer himself carries his produce round to
.the consumer, acting as an itinerant pedlar;

3. producer and consumer meet at some third place,
: frequently a market, for exchange; '

4. the producer exchanges his pots with a middleman,
who transports them to, and exchange[s] them
with, the-consumers;.or '

5. the producer takés his pottery to some central
agency which assigns him his- goods in exchange.

- Here redistribution is represented by 5 and ‘cen—
tralized control distinguishes 5 from 4. Gift exchange
can operate under arrangements 1 3 (although not
normally at a market place), but in many societies pots

“ are not looked upon as valuables and are thus not
suitable as prestigious gifts.
Renfrew noted the paucity of studies aiming to-interpret .
the archaeological evidence for exchange networks in early
' societies. He concluded that "the main thrust of research

over the next few years is ljikely to be directed to the elu-

cidation\gf exchange mechanisms in complex societies ere
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(, literécy (or rather the survival of the written records) does

-

B not already giﬁé ample evidence of tradihg mechanisms” (1977b,

’ - p. 14).°

'

.1.5 Internal trade in Early Helladic Greece

Of the .four levels of trade listed in the previous section,
-~ internal trade may be the form involving the greatest bulk of
goods. Unfortunately it is also” the most difficult teo docu-

ment archaeologically (Renfrew 1972, p. 464). Artifacts and

raw materials tfaded over long distanceg are often strikingly
L . distinctive-in their new cultural setgiqg. Within a cultural
’ région the‘very homogeneity of the artifact types indicates
close con£acts among ghe settlements. Because of this,

- stylistic comparisons must be quite subtle in order to sub-

Early Minoan, and Early Cy@iadic cultures are easy to dis-

tinguish, thouéh théy resemble each other closely enough for

l“ " divide a cultural area. For example, the Early Helladic, )
| Wace and Blegen (1916-18, p. 180) -to have cdlled them "aLl_
b

branches of one great parent stock which pursued parallel,
. \‘A’

but more or less independent, courses". On tﬂe Greek mainland,
. L

. )
some differences in pottery styles can be seen between the .

Peloponnese, Central Greece, and Attike in the Early Helladic,‘ ﬂ;

~

II and IIF periods- (Kunze 1934; Weinbgrg 1937;  Fahy 1964;
Fossey 1974; see section 4.3.2), but‘the explanation of these

differences is not yet clear. Within the Peloponnese, pottery

( ! T e at various sites can sometimes be distinguished by visual

1 - - ‘
.
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characteristics of ghé ;egamic fabric. Such criteria are only
'éuides,lhowever, anq ;ssignmentg of provenance should ideally
bé based on more objectivektests. |

The first teché;cal provenance study of Early Helladic
pgttery suédeeded in showjing movement of pottery during the
first phase ofishe Early Bronze Age (Attas 1975; Attas éE_El‘
1977). Neutron activation.analysis was used to determine the

. 4
coricentrations of fifteen chemical elements in 111 samples of

‘ pottery, clay, and mud brick from the settlement at Lake

‘Vouliagméni, Perakhdra (Fossey 1969; 1973; see section_3.$.8).

7

Three chemical gréuﬁs_could be.isdlated. The largest contained
mostly Early Helladic II pottery, the second'consistéd of

Early Helladic I, Late Heliadic,_and Archai¢c sherds, aQ§ the
third was made up of Early Helladic I and II pieces. The
largest group, which included clay samples. and mud bricks; was
assigned a local origin. - Pottery in the second group was deemed
to be iﬁported, since duriﬁg the Late Heiladic'and Archaic
periods occupation at Lake Vouliagméni was. very minor, and

the Archaic pottery is fine, painte§ Corinthian ware, unlikely
to have beeﬂ made anywhére except at Corinth. In addition, a
group of Late Helladic IIIB sherds.from Mycenae, analyzed by .
Perlman and Asaro (Karageorghis et al. 1972), had a very
similar average composition. 'The origin(s) 6f-the second
Vouliagméni group must lie somewhere'in the Korinthia, or -at

least in the North-East Peloponnese. (The third, smaller

group could not be assigned a definite place of origin.) The

e .
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ﬁﬁalysés shéwed that during the first phase of the Early
Bronze Age éhé'Vouliagméni site received much of its fine
pottery from across the Gulf of Kdrinthos, whereas during
the éecona phase, vases were being produced locally and
the traffic across the Gulf was much diminished.

Eiqu at Lerna,leryns, and Zygoﬁriés in the Norph—East
Peloponnése (Fig. 3-i) demonstrate contact of another sort.
Sherds from, pithoi, or large sto;age jars, at each of these
sites had been decorated with a raised band bearing the
impressidnjof‘the glime rollér (cylinder) seal, which
portrayed .two quadrupeds between linked sp%rals. In this
case, the bulk and weight of the pithoi argue against their
Erapsport from a single production centre. The finds have
been inté?preted as the work of an itinerant potter, going

from village to village with his tools, producing storage
4

jars to order (Caskey 1959, p. 206). ;

»

1

l.6 Aims of this work

‘The two examples given abo&e, together with the general
homogeneity of Early Helladic culture, constitute the main
evidence for close contacts and exchanges ﬁetween villages
within a region. On the other hand, visual differences in
the common ceramic fabrics at many siéés indica&e separate
centres of production. The main aim gf this study is to
determine the relative importance of local production and

centralized distribution of pottery. The "null hypothesis"

»

e e e a4 e i it v x 3 et o AT



:
¥
]
®

()

is that there was no exchange; i.e., that every village
fulfilled its own requirements. Another model would have

major centres producing for their own needs and for export,

some minor centres producing only the simplest wares 1ocall§:

" and other minor ones importing the totality of their ceramics.
| .

Indeed, the manufacture of pottery might constitute one
definiﬁg attribute (among many) of a major centré, assuming
the presence of a suitable clay:. Alternatively, a minor
centre might Qave specialized in pottery proéuction, pérfic—
ularly if blessed with an especially good clay source.
Pottery has been chosen as the prodﬁct to study for
several reasons (Renfrew 1977b). Clay and ceramic objects
were used in great.quantities, and although breakable,\the
fragments are nearly indestructible. Clay sources are not
difficult to find in Greece, though specific types of paint
or slip might regquire clay with particular properties, less
easily obtainable. Ordinary pots would be simple to make,
bﬁé_more elaborate or spécialized énes would demand a certain
degree of talent. The infinite variety of forms and £echniques
of decoration available to the potEér makes it easy for styles
to change frequently, allowing theRarchaeologist in turn to
construct refined typologies And assign welatively precise
dates to pot fragments. Finally, variations in the trace-
element content of clays from different éeo;ogical formations
allow ceramic products t:Lg;\&t

tributed reliably to their
]

points of origin by‘chemical analysis (see chapter 2).°
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Specific questions todbe answered in a study of ceramic
exchange include the following: Did inhabitants of‘different
settlements exchange pottery? 1f so, then how much? How far?
In which directions? By what exchange or other mechanisn?

Can we demonstrate the dependence of some ,sites on_others?
Were certaln forms, fabrics, or styles more subject to trade
than others? Were some vases traded for theif own sakes and
ethers for their contents? D?ﬁ these pétterns of exchange

vary with time? Can we say what product was traded  in exchange
“for tﬁé pottery? £an we learn anything-aboutntne degree of
craft specializaéion?

.These are big questions, and a program designed to answer
all of them would be elaborate indeed. Considerations both
:echnical and practical restricted the scope of this particular
study in several ways. First of all, it is not a priori certain
that a technlque of chemical analysis will be capable of '
dlstlngulshlng the productions of nearby v1llages. Natural
variations within the clay sources'and imprecisions of the -
measurements may mask the di fference in mean compesition
between production centres. Therefore the}first test of the
applicability of provenance determination to a.specific‘region
is the separation'of suséected production centres based on
chemical analysis of pottery or other material which on )
independent grounds has a high probability of being lecally;

made. Separability of sites is more easily achieved than

attribution of individual samples to a specific production
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“centre. It may be that the ranges of composition of several

sites overlap to some extent, so that a sample whose compo-

attributed. 1In fact, all attributions are really judgements
& £

based on probabilities (section 2.2). 2

A preliminary test..of this sort was carried out og{éeven

I @

sition falls within the overlap region cannot be unambiguously

Early Helladic sites in the Argolid and Korinthia (Attas 1980).

Based on analysis of ten sherdsﬁfroﬁ each site, it was possible

to distinguish all but.one pair of the sites. However, at-
tributions -0of single sherds to production centres was not
possible.with the'small number of samples formiﬁg each group.
Other tééhq}cal factors affecting the éuccess of provenance-

"

analysis studies are discussed in section 2.3.

Obviously, close archaeological controls are required
to ensure that historically signffiéant materials are being
dbmpared. This reéuires that chronological variability
be kept to a minimum. Since the Earl§ Helladic period
odﬁupied over a thousand years of Greek prehistory, some
subdivisions of this span afe essential. Both stratigraphic
and typological criteria are crucial to the selection of |
samples for analysis (see chapter 4). Detailed cataloguing
and classification of the sherds also allows the possibility
of correlation of the chemical grqupings with stylistic
ones, and may ultimately lead to the discovery of easiiy
observable. characteristics distinctive of individual potte:s

or workshops.

2
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A quantitative study of trade patterns must be based on

accurate determinations of the proportion of objects at a
given site which were imported. A prerequisite for doing

this is that the excavation of the site be designed so that

. . . ]
the objects found are representative; in othér words, that a
2. .

-

_ coherent statistical sampling strategy be followed. In ad-

dition, the entire sherd inventory, or a statistically

representative selection from it, must remain in storage from

the time-of excavation. Finally, the choice of samples for

t

analysis should maintain this representativeness.

Unfortunately, very few excavations in Greece were ever

planned with representativeness in mind. From the older ones

usually only the highest-quality material was kept. In some

cases the material in museums was shbséquently disrupted,
mislabelled, or partially lost. These considerations make
guantitative studles of ceramic exchange practically impos-
sible. )

Finally, the time and expense involved in chemical
analy§is of the thousands of samples hecessary to determine
accurateiy the felative quaﬁtities of pottery traded in
different directions would be'prohibitive. This means that
only rough indications of the strength of contacts between
villages can be given, and that the data are insufficiently
precise for determining!§xchapge.mechanisms by studying

fall-off plots of abundance against distance from source.

Nevertheless, many of the above questions can still be
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answered in a preliminary fashjon on the basis of the’limited
number of analyses of partially representative samples chosen N
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2. PROVENANCE DETERMINATION OF POTTERY BY CHEMICAL ANALYSIS

- \ '
2.1 Principle - . (/()j ;

A simple principle lies behind the idea of using techy

nical analysis of artifacts to determine their origin. Two +
prere;uisites must be satisfied: that different sources of

raw material can be distinguished by one or more measurable
characteristics (most often the chemical composition), and

that there be a consistent relationship between the composition’
of the raw ﬁaterials and of the artifacts made’from them. (At-
tributions of provenance based on technical chéracteristics

of the method of manufacture will not be considered here.)

The ease with which sources of raw material can be dis- Q‘
tinguished depénds ig turn on two factors: the number of such
sources available to tMe artisan and the relative magnitudes
of the compositional variations within a given source and

among several sources. For instance, obsidian, a volcanic

glass valued in prehistoric times for its excellent chipping

'properties, is very well suited to studies of this kind

(Taylor 1976). Sources-are few, well-defined, generally p

homogeneous, and easily'distinguishable (for- an exception,
see Bowman et al. 1973). Marble is anothér stone the
characterization of which is of gredat interest, particularly
in the Aegean régioﬁ. In this case, however, neither trace-

element concentrations nor isotopic ratios are uniform within

source formations, anq/;heir ranges often overlap for widely
{
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separated sources (Germann et al. 1980). Ipdeeé, tl:le study
of Germann et al. showed petrographic éxaminatiori of thin .
sections to be more uéeful than -‘chemical analysis.

The second prerequisite can be of greater or lesser
importance depending on the substance under consideratién.

The chemical nature of some types of objects, namely those

made of shell, bone, ivory, and stone (including obsidian,

"flint, chert, marble, jade, steatite, chlorite, turquoise,

and many othérs) » is"not altered at all“during the. process.:
of manufacture. Ceramic materials undergo moderate changes
in composition from the raw clay state to the fired' product;
tl;e effect of these is discussed in detail in section 2.3.

Finally, the nature of most metals is such that only drastic
transformations can produce functional objects from mixtures
of ores and other materials; hence provenance detérmination

is guite difficult to achieve by chemical means. (However

isotoﬁe ratios, e.g. for lead, may be useful invariant

i
propeplties.) Re-use of metal in ancient times by melting down

old or”broken objﬂects is another complication. In general,
one can say that although the prin;:iple of provenance’
determinr;ltion by chemical analysis is the same for all
archaeologii.cal materials, the successful application c;f a
specific method to a particular substan‘ce requires consid-
eration of a number of factors which are then unique to
that substance. The remainder of this chapter will con-

centrate on applications to ceramic materials.

— —~ - m e e e e v e
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2.2 Development of research

As is common in many scientific fields, advances in

instrumentation paralleled theoretical developments in the

teé:ﬁnical determination of provenance. Early attempts to use
technical methods in order to verify the place of manufacture
of pottery relied on a very small number of samples and no
control material (i.e., objects of definite, known provenance) ’
and so produced results of limited use (Fouque 1869; ﬁichards

1895). ﬁetrographic study of ceramic fabrics in thin section

. proved effective for large-scale studies, even'without the

advantages of numerical data (Shepard 1942). (hemical analysis
by multi-element instrumental methods began to reveal its’
capabilities in the late 1950's (Young and W’hitmox“e 19857;

Richards 1959). Optical emission spectrography was the

.relatively rapid but not particularly precise technique used

ir} several long-term projects, including a study of Mycenaean
pot%ery (Catling et al. 1961; Millett and Catling 1967). The
nine elements sodium, magnesium, aluminum, calcium,- titanium,
chromiumn, manganese, iron, and nickel were found by Catl:‘.n‘g'sk (
team to be both simple to measure and useful for distinguishing
centres of production. Theseﬁ'.nvestigators made some effort
to select "typiqa'l" sherds for the c;:ns’titut,ion of their
reference groups (control material), but they I{ave been
criticized for not being sufficiently flexihle in the number .

and choice of elements measured (McArthur« and McArthur 1974).

/
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In its early stages, neuti%n activation analysis had
little advantage over emission spectrography. Using a sodium-
iodide detector, Sayre and Dodson (1957) measured the intensity
of the gamma radiation from activated sodium and manganese in
Mediterraneap pottery and terracottas. Lanthanum, scandium,
and chromium were soon added to the list of elements that
could be determined (Emeleus 1958; Harbottle 1976, p. 36).

The development of the solid-state germanium detector gave

analysts a high-resolution tool with which to count gamma

krajs and determine their energy. Linked to an electronic

system for pulse-height analysis, it was applkffypo the

study of'ancient glass by Sayre (1965) and ancient pottery

by Perlman and Asaro (1967).3 Using two irradiations and

three periods of gamma-ray detection, Perlman and Asaro could
measure the concentrations of 33 elements in powdefed (but
chemically untPeated) pottery. They stressed, as did .
Harbottle (1970), the importance of determining as many elements
as possible, from a variepy of chemical families and present

in a variety of concentration ranges. These then are the

main advantages of neutron activation analysis as a fechnique
for the determination ofﬁprovenance: extensive multi-element
éapability, and sensitivity independené of the chemical
properties of the elements (but dependen£ on their nuclear
properties; which vary over many orders of magnitude, allowing

both trace elements ané major components to be determined).

In addition, this method does not suffer from matrix effects.

-
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Widemann (1980b) has argued that neutron activation is the
most appropriate analytical technique for provenance deter-
mination of ceramics (see also section 5.1).

Several other methods of analysis are currently used for
determining the provenance of ancient pottery. x-ray?fluo-
rescence analysis is less sensitive but more rapid than neutron -
activation (Picon et al. 1971; Birgiil et al. 1979; Asaro 1980).
Atomic absorption is quite precise but lacks the capacity for
simultaneous multi-elemekt analyses (Hughés gE_gl:“1976} -
Gritton and Magalousis 1578; Bomgardner 1981; Magalousis and
Gritton 1981). Proton-induced X-ray emission (PIXE), a new
technique with much promise, is similar to neutron activation
in that it requires access to sophisticated nuclear faciiities,
in this case a proton accelerator (Carlsson aﬁd Akselsson 1981;
Saleh et al. 1981; Rye and Duerden 1982). Even though it is
rela%iv%ly imprecise, emission spectrography was used until 1981
by the Fitch Laborafbry of the British School at Athens, which
has a considerable body of reference data at its d}spoéal
‘(Mountjoy et al. 1978; Catling g;_gl. 1980). - .

The importance of High-precision measurement\was stresseg
by Bieber et al. (1976a). The total observed variance of a 3

group of samples from one clay source, 82 can be expressed

T'&
as the sum of the "natural" variations in the clay,‘Sg; the
sampling variance reflecting inhomggeneity within a sherd, ;
Sé; and the analytical precision, Si, as follows (Bieber et al.

1976a, p. 68): - . , -
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The aim is to
to a ﬁininmm,
primarily the
a single clay

The main
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2 _ .2 2 2
ST = SN + SS + SK .

reduce analytical and sampling uncertainties
in order that the measured variance reflect

unavoidable spread of concentrations present in

bed.

o

focus of\}he paper.by Bieber et al. (l1976a) was

a demonstration of the utility of multivariate statistical

methods for grouping samples of similar composition and for

testing the similarity of a given sample to a group. Perlman

and Asaro (1969) had devised a simple scheme for deciding

whether a given sample belonged to a reference group, assdming

and that there

9

_ that the measuré&® chemical elements are normally distributed

are no correlations among them. They‘reqlized

that these assumptions sometimes do not hold true, especially

the second one, clearly false for the rare earths. (Perlman

-
\

and Asaro limited the number of rare earths used for grouping

to one or two.)

Multivariate methods allow reproducible

groupings to be made objectively without necessarily making

the above assumptions. (Some of the statistical tests Eequire\

n

normal, or log-normal, distgibutions.) A prerequisite for

treating someone-else's data by these methods is tHat the data

be published in

full, sample by sample, rather than—as—greup—— — —

averages and dispersions. In addition, comparison of results

from different programs of analysis obviously requires that

&

the results be published in the form of concentrations (rather

than relative activities or peak héights), and that the nature

b
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of the standards used in determining these concentrations' be

@

stated. Bieber et al. (1976a) presented these desideratﬁ_
¥4
with the e}‘épectation, now alréady being realized, that‘ljrﬂany

. ”~
laboratories would each be analyzing hundreds of archaeol6gical

samples from overlapping. geographical regions, and that iﬂ;ater—
comparisons and even common data banks would soon becom:ea‘al
necessity (Harbottle 1976, p. 42).

fwo ‘recent reviews of pottery provenance determination
using chemical analysis, by Wilson (1978) and by Widemann
. (1980a), may sérvé as guides to thé current state of the art.
Wilson's is the more prac_:ticél of the two; some of his points
are copéidefed in detail in the next section. Widemann

introduced two caoncepts of general applicability: the refer-

ence group ("groupe de référence) and the zone of non-

' resolution ("espace de non-résolution"). . S

Ideal'ly, analy.tical studies of provenance proceed by
first determining the compositions of objeéts of known prov-
enance; and then comparing these with th‘e cbmposit’ions of
objects of unknown provenance (Schneider et al. 1979). The
selection of objects of the first kind, those which, K will form
'thé analyticalﬂ reference g‘roués, must be made with great care. -«

The most straightforward ap‘proach is to charagterizé every

known workshop which produced the pottery of inte_r?ast_,_ by

analyzing abundanié vase types from the site of the workshop

¥

itself. Often the excavation of a workshop will reveal-

masses of spoiled pottery, clay storage areas, or vases in

%N
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direct association with kilns. These are most.‘likelx to have
the composition characteristic of that particular wbrkshpp's
production, and so would constitute the best reference groups.
Unfortunatély, excavated pottery workshops are not common for
many regions and archaeological periods. For instance, none
are known 'frém Early Helladic Greece, although a fgw overfired
"wasters" have been found at Lake Vouliag:rnén_i (Fossey 1973),
tesfifying to potter}; prociuction there. In such cases less
secure indicators ﬁlust be’ analyzed: objects present in great
ablmdance, objects of extremely simple manufacture, and obj e’c':ts
whose size or fragility prohibits their tra'nsport. It. iséalso
prudent to increase jtlhe number of samples analyzed; in oxéer
to compensate for the 'increased cﬂances of assuming an in-
correct origin for some of the objects. «

The question of the number of énalyses required to ‘f'o,'rmy
a reference group is a general one with no fixed answer: '
Wilsén (1978, p. 227) suggestedba} pragmatic api::rgach based
on initial analysis of five to ten specimens of each of the

selected types and styles of pottery, V(ith continued explo-—

‘ration of ill-defined groups, and a final total of not less

‘than fifty specimens per site. Obviously, increasing the
number of analyses will'always result in better character-

ization of a production; at some point, though, diminishing

'J)eturns of information against expense will set in. It might

be worth noting that some of the most sophisticated multi-

. variate treatments, such as some Mahalanobis-~distance

¥

non oz e
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calculations, require that the number of items in a group

_ exceed the number of elements determined for each sample.

For reliable results, their ratio should be at least three
to one (Harbottle 1976, p. 58). This too can put a lower
limit. on the number of samples in a referencew gcr:oup.~

Other approaches to fixing 'the origin of reference
groups Were briefly mentioned by Widemann (1980a, p. 30).
He ‘no£ed that an analytical group can.. be formed whose origin

is not precisely known, and then it can be linked as a whole °

to a specifié place by comparison with other data, most

gommonly with analyses of clays or ceramics of different
! periods (including modern) whose origin is known. This
- method is less direct, but can be just as reliable (compar-
ison with Attic or Corinthian painted pottery, for example) .

"“ * . An early test of clay analysis gave confidence in its general

‘ -7us; for pottery provenance (Millett and Catling 1967, p. ;6) .
The other concept introduced by Widemann was the zone of
non-resolution, defined as the space, ‘b‘oth as area and as
depth of geologicai strata, which presents a uniform distri-
bution of compos‘i’tiOn ;at the present level of our technical
L . ' ability‘ _iwi:demann 1979, p. 51). This concept has actually
‘been with the field of analytical provenance determination
siﬁce its inception. From early in the long-term study of
Mycenaean pottery, Catling was -troubled'by the fact that thé
o ~a.n'alyt’:ical technique of optical emission spectfography was o

( )] . incapable of distinguishing pottery from many sites in the

Pl
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(t Peloponnesq.:'He wrote (i963, PP. 3-4)2 "Since it is unthink-
'abie that a §ingle site provided the whole of the Peloponnese
with its pottery in the M&cenaean period, it follows tha£ the
v clays used by potters throughout the region are homogeneous
enough infcoﬁposition to prevent theﬁ being distinguisﬂ;ble
by the present method". The zone of non—resolytion in this
E : case, then, is the entire Peloponnese. This zone can be
different for different analytical methods. fhe neutron

activation work undertaken by Bieber ‘et al. (1976a) was aimed

at, and succeeded in, subdividing the large compositional

group established with the 'less-precise emission  spectro-

%
.

“grapbic.data. Ideally, zones of non—-resolution are prop-
o o erties of the landscape alone, but it is likely that : o
analytical limitations are still the major contributing

factor. The most precise analyticél techniques, and those = .

which measure the largest number of characteristics (chemical,
minéralogical, or other) clearly stand the greatest chance
of 'reducing zones of non-resolution to their minimum size.

A

2.3 Technical considerations

In this sectipn, several factors which might affect the
results of provenance determination of pottery by chemical
analysis are discussed in nmr? detail. They fall into three
categories: the potters' habits of clay'breparation, éossible
cheﬁical alterations of the ceramic between the states of’

»

(') unfired pbt and powdered sample, and considerations of

3
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homogeneity. These are treated in turn.

-

Several related points are periodicélly raised concern-
ing the processing of raw clay by potters in ‘order to’give

it suitable working properties. Both primitive and indus- ’

r

trial modern potters are known sometimes to obtain clays from

KY

distant sources, to mix two or more clays from different

- sources, (e.g. Brooks et al. 1974, p. 52), to purify a clay

by diluting it with water and then passing it -through sieves )

or allowing larger particles to settle out of suspension

\ . LI

(elutriation), and to add temper (any granular non-plastic

" material: Shepard 1965, p- 24). 2ll these steps will affect

the chemical composition of the ceramic body to a greater
" or lesser extent. However they may have no effect at all
on the overall study of ceramic exchange. For if the fun- ~

damental entity to be characterized is ‘the output of the .

-

. clays from a variety

v

pottery workshop, that is, the manufactured ware itself
(Widemann 1980a), thén these considerations become of

secondary impoftance. As long as the group of potters is

“

consistent‘in its habits, each of their wares will be uniform

o

¢

.in composition and typical of the Qorkshop. Variations in

°

clay preparaﬁion may cause a spread in the range -of ele-
mental concentratioﬁs characteristic of the ware, but theyw

do not invalidate the ¢ acterization., Similarly, use of .

S

sources may result in. a multimodal
. t -

¢
'

.
.-

‘ \ , .
‘distripution of concentrations, but this.distribution is a

P

faithful represenfation of the output'of the workshop.

) -
N
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' Ad,dition( of temper would have an analogous effect. The link
between the composition of the‘ raw clay and of the finished
ware Iilay be weakened, bﬁt that between the ware found locall;'
and the same ware exported to other sites is maintained.

Thereéag\e several indications that even thd4 link betweejn
clay and pot is not severely affected by some o‘:\shy\ﬁay
treatments. The presence of non-clay minerals in' the clay
matrix, in the form of ,\temper added by the potter or of
naturally-oécurring rock grains, may have a predictable ef-

. fect. Two extreme (but not rare) caées can be identified
(01lin ang Sayre 1979). One is that’ the inclusigns may
consist of crushed sedimentary rock (chert, mudstone, etc.)

readily available to the potters, rock whose trace-element

composition is, not very different from that of the local

Q

.- clay. In that case the addition of up-to, say; ten percent

by weigﬁt of this constituent would alter the overall trace-
.element cohcehérations only minimally. This seems to have
been the case in the Astudy of Mexican ceramics by Abascal-M.
"_e_t_:__aJ_._. (1974} p. 90). Farnsworth et al. (1977, p. 461)
calculated ‘that 15% of hon:xfels or mudstone, used as temper
0i.n Corrinthian pottery, would leave the composition of the
'ﬂpottery "so close to that of the fine ware that it could
clearly be recognized ;as Corinthian po.ttery".
The other s:l‘;tuation; actually quite- common, is that the

‘inclusions consist of relatively pure sand (gquartz) or of

crushed shell or limestone; that is, of material-low in trace

42
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elements, whose major components may or may not be determined
by the method of chemical analysis used. (The use of straw
or grass as temper is a similar possibility, though'usuallycI
these burn off during the firing and‘have no effect on the
overall composition o‘f the ceramic.) In that case, the
‘inchusions would act as a diluting component, lowering the !
concéntrations of all the trace elements by the same factor.
Wlilen such a situation occurs, it is a siaﬂple matter to recal-
culate the concentrations téu compensate for the dilution, if
the proportion of diluent can be determined. Even whén the
diluyent 'is not measured directly, empirical_metfxods exist for
~trying a series of correction factors to sée if one of them‘
gives a close match wj:i:h a known composition pattern kOlin
and Sayre 1971, p. 200; Brooks et al. 19174; Widemann 1979).
Brooks et al. determined that the presence of up to 25% sand
temper i;x the Palestinian pottery they were studying would
have a "negligible effect on the relative concentration of
elements in the ceramic pattera" (1974, P- 55) . ‘

Of course, rock grains of complex composition are also
suitable candidates for use as tempering’ material, and the

effect of these on overall composition is not easily deter-

4

" mined. For instance, the steatite-tempered sherds from

¢

Hajar Bin Humeid in South: Arabia, analyzed by Al Kital et al.
(1969, p. 391), contained about thirty times as much chromium
.as the other types found at the same site. Potters are known

}also to use "grog", or crushed sherds from previously-fired
4 k)
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~» between particle size and elemental concentratiqns.
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@

- pots, as a ten;/p;r (Shepard 1965, p. 25). In general, then, -

’ . L
- it is clear that the results of analyses of sherds whose

-

inclusions are readily wvisible must be treated with caution,
v i

but they may be as useful as those of fine wares. L

-

¢ The.purification of clay by allowing the heavier
particles to settle cut of suspension has anoeffect gpposite‘
to £Mt of addition of temper. “If the part’icles have ;
composition similar to that of the clay matrix, the overall,

elemental concentrations in the pur{fied clay will be little

v
[

changed. ' If they are relatively pure particles, their .
removal will cause most concentrations to rise. Finally, if

.they are different or varied in composition, they will have \

a complex effect. A test using a clay from Lake Vouliagméni

¢

in Greece showed thét most elemental concentrations increased
with increasing refinement of the clay (Aqtési et al. 1977,
Ap. 37), corresponding to the second of th:gse‘case's. However
"Birgiil et al. (1979) found that analyzing ‘fractions of a
~ Turkish clay\ sample which had been separat'gd into various

©

ranges of particle size did not show any obvious correlation
. .o "

RN
A different set of phenomena is responsible for alterations i

to the chemical composition of a clay once it has been moulded

into the form of a pot. The potter may decorate his pot by
aciding paint, slip, or glaze to its surface, but thése

materials usually do not penetrate very deeply into the clay.
i ‘

Allowing the pot to dry completely is the final step before -
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firing. This will triwvially increase the concentrations of :

B

the component elements (except hydrogen and oxygén) by N

4

lowering the overall weight ?,the pot.

Non-trivial changes in composition usually occur in the

-~

firing process. The extent of volatilization of the coxt;pon'renfs
of a clay depends on many factors: the firing tempex.:ature and
duration, the kiln atmosphere, and the immediate surroundings

in the clay of the species concerned. The last factor .
includes both the physical and chemical (bonding) ‘environment.

— , ;
In general, a long, high-temperature firing in a well-.

‘ ventilated kiln will favour the disappearance of loosely-

: . bound species, especially from porous or thin-walled pots.

; Compounds usually released during firing include the bound
. water iost bg; the clay lattice itself and carbon dioxide -
arising from‘ the decomposition of (chiefly calcium) carbgnate,
as well as both of these as gases préduced by the combustion of
of’ organic matter fShepard 1965, pp. 19-22). éertainlother
; “ elememis are supposed to volatilize ds well, though the
:meckaniéms~ are not clear. ‘A study by Fran_klin and Hancock ;,@

“u

¥

3(1979) _:showed chlorine and pfobably bromine to be among these,’
_ though apparently not arsenic or antimony, two elements whose '
broad distributions in pottery had pre\?iously been attributed

£o their volatility (references not given by Franklin and

LS

¥ . Hancock) . . C

J

Alterations of the chemical composition of pots during

(W ) " use are " few. Absorption of organic materials can take place,

a
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"some of which (especially fats and resing)'can leave traces

~

over millennia (Condamin et al. 1976; éondaminvand Formenti
1978; Rottlénder‘and Schlichtherle 1979). Penetration and
ieaching of so;uble/inorganic compounds during the "life" of
a pot are probably negligible compared to tqé exéhAnges with
groundwater while Buried..

%he alteration of the chemical composition'of pottery i
while buried is of serious copéern to'rﬁseafchefs in the
field of provenance studies, as it is aﬁ effect dependent
not on the workshopkproducing the pot;; but ;n their final
resting place. Many researchers have noted variations in‘ong
element or another, but few have done extensive research.
tObvipusly the degree of leaching or deposition will depend
onosoil conditions as Qell as on qualities of the ceramic.
Elements susceptible'to these p;oéeéses include some alkali
metals (Sayre et al. 1971; Asaro et al. 1975; Fill}éres 1978),
particularly sodium (Bieber et al. 1976b); the alkaline earths
barium and calcium,(Freethul967; Prag et al. 1974; Gautier
1975; Bieber et al. 1976b); manganese and iron (Freeth 1967);
and in‘one case even uranium (Asato SE.El' 1975). A study
now in progress promises to provi@e some more conclusive
results (Franklin and Hancock 1981; Ajdacic and Franklin,
personal communication 1981). In the meanwhile, prudence is
suggested‘in using these elements a; ultimate criteria for
aséignments‘of provenance, though they might still be useful
in all but .extreme conditions’(e.é., very acid soil or poorly-

%
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‘the vase, though there is no evidence of differences in the

3

- fired pottery). Sea water has a particularly drastic effect

-

on Grouf: I and\II metals in pottery, réising the concentrations
of magnesium and godium (and fluorine), and lowering those of
potassium, rubidium, cesium, and b/arium (Lemoine et al. 1981).

The same study also found that overfired calcareous pottery

‘buried undergtound is more susceptible than other ceramic

pastes to alteration of alkali-metal concentrations.
Finélly, the archaeologist and analyst themselves can
be responsi-ble for additional ‘changes to a potsherd's compo-
sition. Although washing excavated pottc;ry in water is v
unlikely to change its composition much, cleaning with hydro-
ch:!.oric or nitric acid might seem more drastic in its efféct. '
Recent tests under,controlled‘conditions by the Groupe
d'Archéologie Nucléaire d'Orsay-Saclay, HOWeve_r, ;hoyed no
significant changes to the concentrati;:ns of otherwise-
r:alziable elements (Fontes et al. 1981, p. ‘105, note ‘ll).
The sampling process. too can introduce some contamination.
As this is actually a general problem in trace analysis,
discussion of means of eliminating or at least controlling
contamination is reserved for chapter 5. .
The third category of technical considerations concerns
those of homogeneity. The ceramic fabric of a th‘ is clearly

not a homogeneous material .- Therefore a large ough sample B

must be taken to be representative of the average ceramic

",

Lo .

co’fnpositlon. The sample may be taken from several parts of

v
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Eoncenyrat%on of elemgpts from one part tq another. In fact,
variations within a pot would be subsumed in the variations
from pot éo pot of an analyfical group. Most researchers
extract 100 to 200 milligrams of powder, which is mixed

before a portion is used for analysis (Wilson 1978). A

theoretical approach using the size and statistical fre-

quency of inclusions to calculate the minimum sanple size
required to achieve a specifigd degree of reproducibility '
has been proposed by Bromund et al. (1976). 'The.quantity
predictgd by‘their formula falls below 200 mg for most cases
encountered in this study. This theoretical result i§ sup-
ported by the experimental work of Hancock (1982), who found
that "for all but thé crudest coarse wares... all élemeﬁts
which can be measured relatively precisely can be analyzed
quite reliably using either.lOO mg or at most 300 mg.samples“.

Overall homogeneity of a pottery workshop's output is

" another aspect which has received some attention. This will

depend, of course, on the habits of the potters, the homo-
geneity of the loca; clay bed(s).and temper~éources, and

the speed at which the_ potters ﬁse up the bed(s). Taking é
direct approach, Widemgkh et al. (1979) found that the
contents of a single firing ofla Romah kiln were extremely
homogeneous, but that the overall production of the workshop
;as less so, and probably relied on several clay sources.

Birgul et al. (1977; 1979) have been exploring variations

within the cl?y beds .themselves. Although their 1977 study

“ -

\
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showed some beds to be remarkably homogeneous, the later

’/study revealed broader spreads of trace elements in-other——===-==
clay beds. s
An opportunity recegtiy ar;se to test the variations

in trace-element copcent?ations of a pottery workshop func-

tioning over several centuries (Attas et al. 1982). This ;
4 . work, dealiné with pottery from Sparta painted in the ‘ R
Lakonian 'style, indicated that these variatiens were quite
smali, and furthermore that théy were continupus and even e

! *

monotonic (increasing or decreasing with time)' for some

elements. This is reassuring to researchers working with
| : | prehistoric pottery~where datgs,méy be precise»oéiy to the o1
: - nearest century or two. It also allows analyses;of bottery

l_of different periods to be used as comparative data on a \

regional scale or perhaps even a finer omne.
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3. THE REGION UNDER STUDY: ARGOLIS AND KORINTHIA

3.1 Justification P

f\ | . Theé north-east Peloponnese was choééﬂﬂfo;ithisnstudylof
intra~regionéi'trade for several ;easons; Fif;t of all, it
is a natural geographical unit ]Fig. l;if. 'Although linked

< o t0 other parts of‘Greece by land and-sea, tﬂfs-area is also

in many senses self-contained. ) .

¥

o

The second reason for choosing this region is that it has

been extremely well-studied by archaeologists for over a

v

century. As the home of the Mycenaean civilization, it has

f L rgceived constant attention in the form both of field surveys
‘and of excavations. These naturally revealed traces of Eatly
Helladic settlement, and séveralvexcavations have been carried
out to gain more informatidn,épecifically about that period.

Finally, the north-east Peloponnesezseems to have been
an important area of Early Helladic culture. That this is not
an illusion, due solely to,more concentrated archaeological
work in that area, is ;ndlcated by the results of recent
surveys of less-vtudled parts of Greece, the work of Hope
Simpson and chkinson (1979) belng the most extensive. Early
Helladic settlement was found to be sparser ln the rest of the
Peloponnese, and less,d;versxfxéd (Hope Slmpsontaqd Dickinson

. 1979, p. 372). Of céuté; other parts of Greece, particularly
Attike and Boiotia, can claim}equal prominence as core areas

3
R

( ) ' of Early Helladic culture. As well-excavated finds from sites
’ T 2

1
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in those regions are rarer and more difficult of access,

however, their analysis isuleft for the future.

3.2 Topography

fhe north-east Peléponnese today comprises the two
érovinces ("nomoi") Argolis (or the Argolid) and Korinthia.
Each of these consists of a"relétively’large coastal plain,
several upland vallefs, and extensive mountainoﬁs areas
{Fig. 3-i). A range of low hills forms the east-west
watershed separating the two provinces. To the Qest, their

border is the series of peaks, from north to south named

°Kyll{ni, Olfghyrtos, Trakhf, Lyrkefbn, Artemision, Ktenias,

Paf%hénion, and finally the Parnon range jutting into the

Mirtdan Sea. The main passes, to either side of the Parthéhion,.

lead' to Tripolis in Arkhdia and thence to Lakonia. On the

- three other sides, the limits are the sea: the Argolic gulf to

the south, the Saronic gulf to the east, and the Korinthian
gulf to the north. Jutting into the Gulf of Kdrinthos from
the(gast is thevPerakhgra peninsula. Although éeographically
part of central Greéce, it is usually considered<§s éart of *
the Korinthia because it is from Kérinthos that it ié most
easily reached, by sea or via the isthmus of Kdrinthos,
w%ich,joins the Peloponnese to central Greece.

The narrow plain along the north coast of the Peloponnese

broadens near Kiéton, and from there east to Kérinthos it is

several kilometres wide (Fig. 3-i). Near ancient Corinth it

L

~
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FIGURE 3-i:

The central portions of Argolis and Korinthia,
showing the sites from which pottery was

sampled. . .

.

B}

® ancient site’

D modern town

'

53

P s Les

3

LN A e



Asa\;‘-rx‘.

e -

e

e e e gt

T

Korinthian
Gulf

Ve

. iﬂ? ,

PHLIOUYS

2N b2

Mycenae

a

1

. ® TIRYNS

s

h:’ Névp]_ion"

ERNA Jf———1

Py
(e

QY =g

\

D

‘ S INEeae? ©
< K § . 4 ‘. "y A.\\
< A Argolic —Wa ‘— -
/ } . Gulf f/\\,

— a

tw

LL\%

< s

B e VRIS VORI ~ - She LN

J b



)

consists of a series of terraces. Many torrents have cut
ravines from the mountains north into the gulf. From west to
east, the major ones are the Asopéé (valley of Phlious and
Sikyon),ithe Zapéhtis (valley of Nemea), the Longopéfamos
(valley of Kleonai), apd the Lefkdh or Xerids (valley of -

Solomds). Because of these, co?munications (except along

[

. the coast) are easier in the north-south direction than in

the east-west one. Today the main town is Kérinthos, located’
to the north-east of the ancient town of Corinth.

The Argive plain is roughly triangular in shape,‘with
its base &t the Argolic gulf'and_reaching northwardg to
Dhervendkia at the border with the Korinthia. Both the east
and west sideé of thg plain.are indented by torrents, but the
main river is éhe"fﬁakhos, running down the centre, To the’
east of the plain is a barren plateau rising to the Arakhnafon
mountains. Farther south the mountains are more broken, ’
forming a topographically' complex penipsula known as the aktd.
It includes some small plains, especially near its southern -
end, around the villages of Kranidhi, Portokhéli, Ermidni,
Foﬁrni, and thdhyma. Most of the modern population is con-.

/ R
centrated at Argos and Néﬁplion, towns near the south-west

and south-east corners of the Argive plain rgépectivefy.

3.3 Geology and geomorphology .

The Aegean region is an apea of complex geology which
f

has recently received much attention. A framework for its

% a

M
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study was ‘set out by Aubouin et al. (1963) , and summarized °
by Furst et al. (1965) and by Bintliff (1977), constituting
the main sources for,this brief descriptioﬁ.. .

. Most of the bedrock in Greece i& limestone. It was

" formed during the Mesozoic era by the accumulation” of sediments

on the undulating ocean floor. The undulations, oriented

north-north-west to south-south-east, comprised alternating

~

" zones of furrows, made up of deep-sea (pelagic) éediments,\

and ridges, made-up of reef-like (neritic) -sediments. The

uplifting of these sediments broceeded gradually from eést to

\Lwest; Weéthering debris from recently exposed portions would

slump down, usually westwards, to form deposits ("flysch")
over the neighbouring portions which were still submerged.

Ih piéces, the limestone massif itself would slide westwérds

to cover the neighbouring zone partially or completely.

During and after this Alpine drogenic (mountain-building)

- phase, subsidences of many areas formed 5;sins and qulfs,

usually aligned in the same general NNW-SSE direction.

Examples.of these are the Afgolic guilf and thé’system formed

- by the.Megalopolis, Sparta,'and Helos plains and the Lakonian

K

gulf. These basins collectea_sediments from erosion of the

.surrounding mountains and in some cases from marine and lake

deposits formed during periods of high sea level.
—'Other'processes were not related to the overall trend.
The creation of the east-west ‘gulf of Kdrinthos is one of

these. Formed during a period of depression and deposition

n




[

, & . ’
(‘ ( of marine sedipénts, it subsequently rose several hundred

)

metres, thereby‘shrinking the water-covered portion

' ’_ ! considerably. A general southwards tilt, evident in many

parts of the Peloponnese, is another independent phenomenon.

-

The geology of the north-east Peloponnese.can be

interpreted with the preceding scheme in mind (Bintliff
1977, p.027l)u Or%ginallyathe four QOQeS that concern us
Qere arranged from west to gaét iﬁ the following order: the
Tripolitsa-Gavrovo ridge,)the‘OIOnbs-Pindos furrow, the

Parnassos—-Trapezona ridge, and the Sub-Pelagonian furrow

A ) (see Fig. 3-ii). However, during the Tgrtfary era, the
Olonos-Pifdos furrow was thrust westward so that it o
., partially covered the Tripolitéa—Gavrovo massif, formiﬁé the
hills west of Argos. The Arkadian mountains belong to the
iripo%itsa—Gavrovo ridge,: Wéstward shifts of the Trapezona
and,Shb—Pelagonién massifs caused them to overlap partiall;
the Tripolitsa-Gavrovo and Oionos~Pindos ranges. Because
of this, the hills to the east of the Argive plain belong
to the Sub-Pelagonian series. Interspersed with these
limestone layers is flysch, fdund in many pockets in the =

Argolid. The Argive plain itself was created by a sub-

sequent subsidence, as was the gulf of Kdrinthos. The G

2 LS w

.extensive deposits of marl in the Korinthia were laid down
during this phase of subsidence, in the Pliocene period,
0

. The Perakhdra péhinsula belongs to the Sub-Pelagonian
[

massif.
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FIGURE 3-ii:

Geological map of Greece (detail, after

Noxrton 1965).
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More recent events have also altered the landscape.
Particularly relevant to ancient settlement are the cycles
' o

’ of alluviation and of sea-level change. The formation in

recent- times of valleys and coastal plains in the Mediter-

%

ranean basin has beep‘studied by Vita-Finzi (1969), who

' discerned two phases ‘of alluviation: these have been termed

L]

Older (or Pleistocene) Fill and Younger (or Historical) Fill.

" The Older Fill consist$ of thick deposits of ill-sorted

[

reddish sediments with a relat!%ely steep gradient, indi-
cating that they were laid down during a short (in geologi-
cal terms) climatic phase of heavy precipitation. The i

Younger Fill, a brownish silt interspersed with gravels, is

a }ess massive ‘alluvium laid down by existing,streams using
material eroded from the Older Fill. Bintliff (1977, Ch. 2)
has summarized the-research done\on these formations over
the last decade, and added his own conclusions on soil
fertility. A

It appea?s that thefdeposition of tﬁe Older Fill ended
before ‘(and perhaps well before) the Neolithic period in .

Greece. The Younger Fill, on the other hand, can be,dated ,

independently in many areas by fiﬁds of archaeological

! © . 7 material in context. In most of these areas it was laid
NI . ’ down, perhaps in several phases, over a period of centuries
between Late Roman and Medieval times. Although the origin

of this deposit is under debate (Wagstaff 1981), its

* v
(‘} implication is clear: the ancient landscape was not the one *

-
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’
we observe today. The ancieﬁt‘land éurface can nevertheless
5e approxiﬁated by'determingné the position of tbe upper
surface of the Older Fill. 1In general, Qalleys and plains
woﬁld have been steeper then.than they are today. The

/

Pleistocene alluvium is only moderately fertile, whereas the
r 0

Historical Fill is extremely so. Although the sediment of
the Younger Fill is finer, and pérhaps better suited to
the manufacture of pottery than the Older Fill, it would
not have been available to ancient‘poﬁters.

d There is not yet agreement on a theory to explain sea

. level changes in the Aegean area. Bintliff (1977) argued

against Flemming's (1972) contention that there has been no
.gverall rise in sea level over the pést few thousapd years,
and that all changes were due to local tectonic phenomena.
Bintliff presented instead much evidence for an ogerall
rise, at least in the Aegean, at a rate 6f about one metre
per thousand years. whichever theory fits the evidence
better, there is no question that thé sea has encroacﬁed )
on many Greek coasts. Sites that’suffered sea-level ;ises

of one or several metres include Halieis, Aéine, Tiryns,

Néa Kios;/ and Lerna, all in the Argolid, and Kenchreai and 1
Lake VouTiaghéni in the Korinthia (Bintliff 1977, pp. 13-26). \
The paleogeographic settings of several coastal sites

have been.more directly studied by Kraft et al. (1977), who

examined drill cores to determine subsurface stratigraphy.

Their results too indicate a relative rise in sea level

a
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around the Peloponnese. Tiryns in particular was much

closer to the sea in Early Helladic times, and was perhaps
even a pért. In general it is clear that th:e surroundings
of each settlgmer;t 1n the past may not have been as they
are today, so that archaeologists ﬁouid exerci‘se caution in
relating ancignt sites t‘o_ their settings.

3.4 Criteria for site selection

Many archae'ologistg} have conducted exutens:'Lve topographic
research in the north-east Peloponnese. Two recent works of
general usefulness are t;hose of Sakellariou and Faraklas
(1972) and Wis€man (1978), both concerned with!'the Korinthia.
Recént s]tudies of prehistor\icu séttlement in Greece include
those of Bintliff (1977) and Hope Simpson and Dickinson
(1979). o In the latter work are listed 61 sites in the
Argolid and Korinthia where Early Helladic pottery has been
found. Tflese range from mere gcatters of surface sherds to\‘
extensive “fortified villages such as Lerna.‘ Their distri-

bution (Hope Simpson'and Dickinson 1979, Map 1, from which

Fig. 1-i is taken) shows a concentration _a'long the edges of

. the Argive and Korinthian plains. Other sites lie along the.

-y

coast (often on hilltops) or in upland valleys.

Including in this study every known Early Helladic
site woﬁld obviously have been impractical. The quality of
the information that can be extracted from the analysis of

pottery samples depends first of all on the‘ nature of the

P
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sites at which they were found. The more we know about the

v

ancient occupation of a site, the better we can igterpret

the results of potfery analysis. Usually excavation of a

' site yields much more abundant information than examination

of surface remains alone. Therefore only excavated\sites
were chosen as sources @f material for analysis. Collections
of surface material have not.been considered in this study,
even though they naf;sométimes include objects of partiq;lar
intgrest. ' '

©

Although it would have beep interesting to include
beeit .

sites spanning a range of types from isolated farmsteads A

7
Id

through hamlets, Villages, aﬁd large regional centres, in
most cases only larger sites have been excavated. (Théy
are also easier to discover,) All ﬁhe sites in this study
were probably at least villages in Early Helladic tinmes.
Several other criteria can be applied to select the
best sites for a study of region;i trade. The thoroughness
of an excavation is an important factor. So is the thorough-
ness of its publigation. The clafity of the stratigraphy
also helps where available. The disposition of finds in a
museum is drucial as well. Finally, permission of the .
excavator and of the Greek Archaeologfcal‘Service to take

- %

samples are absolute prereguisites.
Unfortunately, there are-no sites which satisfy all

these criteria. .0Older excavations were often more extensive

than recent ones, but publication of the findings was not
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. ‘usually as detailed. As well, the finds, if kept at all,

may have been disturbed in museum storerooms. ‘On the other
hand, hany of éhe most recent excavations, cbnd;cted with
the skill and precision demanded of modern-day archaeolo-—
gists, have not ‘yet reached thg publication stage. For some
of them, a defi;itive interpretation of the stratigraphic
sequence may still be pending.

With these factors in mind, a distribution of sites
was sought which would encompass the varied geography of
t%f Argolid gnd Korinthia (Fig. 3-i). Thus Tiryns was &

chosen to represent the Argive plain, Asine lies in a

separate little plain to the east, and Lerna on the edge of

Ve

:Ze to the west. On the north side of the watershed dividing

e two'pFOVinces, Zygouriés stands at the head of the
Kleonai vélley. Phlious is situated in the valley of the
Asopds river, farther to the west. Representing the o
Korinthian plain itself are the two sites Keramidhdki and
Kordkou. Finally Lake Véuliagméni may be one of the .
principal Earl¥ Helladic villages of the Perakhdra peninsula.

Some effort was made to choose sites in separate 'walleys

or plains, with the thought that each hydrographic system,
with its own secondary clay»depoéit(s), might have a

distinct pattern of elemental concentrations, reflecting

.the immediately surrounaing geology. That the inverse

T

situation hoids true, namely that clays along a ‘single,

largéﬁiiver are remafkably similar, is éupported by analyses'

a

-
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' . pp. 183-209) and Arkadia to the south-west (Ayioryftika: -
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e

of clays and'pottery from the Nile (Perlman and Asaro 1969,.
' \

p. 35; Tobia and Sayre 1974, p. 104) and pottery from the

Mississippi valley (Carole Stimmell, pe;sonal communication

1980).. Two éotentially useful sites in other river valleys

7

“
were not iqcluded in this study, because the Early Helladic
pottery from their excavation could not be located. These
aré Berbdti (S&flund 1965) in the plain of the same name
behind (i.e., to the east of) Mycenae, and Nemea (Tsoungfz;
ridge: Blegen 1927, pp. 436-437; Harland 1928) in the I/“

‘\‘, Zapdntis river valley, which runs between the two containing &
Phlious and Zygouries.’ Finally),extensio@s of the area
covered could be made in several directions.' The most

natural of these appear to be the Akt{ to the south-east

(Southern Argolid Survey Project: see, e.g., Bintliff 1977,

: Heffner 1928, pp. 533-534; Blegen 1930-31, p.u55; Aseg:
" Holmber§y 1944). Perhaps.the occasion will soon arise to
sample material from these sites as well.
The following sectionsvprovide brief descriptions of sites
from which ceramic material was sampleéd, including their posi-
. tion, excavation history, disposition of finds, and pub%igation.

3.5 Brief gite descriptions

3.5.1 Asine
This coastal settlement and akropolis lies about eight

kilometres to the east of Nivplion,  on the same bay as the
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modern village Qf,Tolcfn (Fig. 3-i). Large—-scale Swedish
excavations of the akropolis, a rocky headland kno;vn as .
Kastra’ki, took place in the 1920's, revealing extensive
habitation through the Bronze Age and the Geometric period,
followeci by renewed settlement in Hellenistic and Roman times
(Frédin and Persson 1938). Although the excavators felt that
thelEarly Helladic occ;;‘pation was contimiou’s, Caskey (1960,
p. 301) re-interpreted the finds‘'as indicating a' viol;nt ‘
desf:ructqipn at the end of Early Helladic II. Most of tﬁese
finds were lost during the Second World War. What remains,
is divided between the Na’vplion_ museum and its stores, known
as the Lionérdho._

Swedish excavations were resumed on a smaller scale in

1970 in several areas around the Kastrdki (f. and R. Higg

19737 1978; 1980; Wells 1976; Dietz 1980). Scatters of

EarlyC Helladic sherds were collected in deposits of later

date on the south slope of the hill known as Barbouna,

"facing the akropolis (Fossey 1978). Asythey ‘were found out

b

of context, their identification was based on criteria of

shape, fabric, and surface treatment (Foésey 1978, p. 44;

' see also chapter 4). This material is stored in the

5

Y 4 . ’ .
Lionardho, organized by excavation lot number.

?

3.5.2 Tixyns
An important fortified palace and settlement 'in

Mycenaean times, Tiryns appears to have had continuous
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Bronze Age occupation. Situated about three kilometres s
north of Ndvplion, the 16w rocky hillock has been under
investigation by German archaeologists since Schliemann's
excavations in 18?6. Early Heliadic remains are extensive
in all three parts of the site: the Oberburg or Upper Citadel,
the Unterburg or Lower Citadel, énd the Unterstadt or area
immediately surrounding the citadel (Miillerﬁ 1938; Jantzen -
1975). Most recently, excavations of theu Unterburg have
uncovered broad expanses of Early Helladic levels (Kilian !
et al, 1981) showing apparently a continuous developnent fro;n
* EH II to EH ITI, in contrast to the situation at Lerna (see
below). All the finds from the latestl excavations, as well
as many from earlier ones, were kept in the storerooms and
museum at Névplion until autumn 1981.
3.5.3 Lerna
Lerna is another coastal site, tHis time on the western
shore o'f‘ the Gulf of Iirgos, about ten kilometres south of
Il{rgos. Although excava";:ed during the 1950's by -an AI;:erican
team, study of the abundant material is only now reachipg
completion (Banks 1967; Gejvall 1969; Angel 1971; ASCS 1977).
The spectacular Early Helladic finds( both structufes an&~
artifacts, have contributed much to.our knowledge of that
period. The implications® of the strati.graphy at Lerna,
naﬁely that a violent destruction and a change -in cultural

o

-assemblage separated the EH II and EH III phases,there, led
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to a-re-appraisal of the Early Helladic sequence at other
sites in the.north-east Peloponr{ese (Caskey 1960). Featﬁre
sherds and all other artifacts are stored (by deposit) or

i . . / 5
are on display in the Archaeological Museum at Argos.

: . 3.5.4 zZygouriés

The remains of this prehistoric village lie near the
modern village of Zf.yios V°as{lios, at the south end of the
valley of Kleonai. Efcavationsvwere undertaken by the
American School of Classical Studies in 1921 an% i922-(Blegen
'1928). Major ;tructures, in most cases dwellings, were un:
covered belonging to the Early and Late Helladdc periods.l
The Early Helladic finds showed goéd stratification, allowing
Blegen to define the subdivisions EH I, EH II, and EH III
(Blegen 1928, p. 217). ‘Apparently all the sherds except
"the coarser and less significant fragments" (Blegen ;928,

p.- 75) have been stored in the 0ld Museum at ancient Corinth,

still arranged by level.

3.5.5 Phlious ,
Near its southern end, the Asosz valley broadens -to

form a._plain, indented on the east side by a long ridge. {

Early Helladic sherds are the most abundant prehistoric

remains both on and below this ridge, in some areas with

Neolithic sherds as well (Biers 1969). One season of

American trial excavations, in 1924, was never properly

3 P

~
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bublished (Blegen 1925)) but the finds 'were stored in the
%ld'Musgum at ancient Corinth. They were studied more -

recently by Biers (1969), who catalogued and published a

selection of diagnostic pottery from the deposits, all of
which had been tho;oughly mixed both™prior to and following.
excavation. All the.sherds definitely attributed to the Early
Helladic period belong to the EH II phase, resembling most
close}y contemporary pottery from'Zygouriés, éhough slightly

inferior technically (Biers 1969, p. 453). The catalogued

~8

sherds are now stored in the New Museum at ancient Corinth."

3.5.6 Keramidhdki

| C ' Dﬁring American e§cav£tions of the Gymnasium Area at

1 Corinth, the layer immeéiately above bedrock was found often
to contain quantities of mixed Early Helladic material n
(Wiseman 1967a, pp.-25-27; ¥967b,gx 410). This material has been
studied by Cherry (1973), who attributed it to a relatively \
short span of habitation within EH IT (1973, p. 123). Other
areas at ancient Corinth show traces off occupation-throughoug
Early Helladic I and II (Weinberg 1937, p. 521; Lavezzi 1979).
All in&entoried pottery from ancient Cor}nth is stored in the

New Museum, and the rest in other storerooms nearby. :

3.5.7

Kordkou ~

“"The hill known as Kordkou (or Korakou; Fossey, personal
4 . .

( 2l : communication 1981)-lies on the south shore of the qulf of

B PN —
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Kérinthos about two kilometres west of t@é modern city of
Kdrinthos. It was the first prehistoric settlement exca-
Qated by Blegen in the %ofinthia (Blegen 1921), showing |
almost coﬁtinuous occupation in the Bronze Age. Although
the site was well-stratified, whaémpottery is stored in the
0ld Museum at ancient Céfinth has been gf@&ped by period

rather than by layer. Therefore categorization of the Early

Helladic pbttery must be made on the basisFof style.

)

. 3.5.8 Lake Vouliagméhi

Extensive scatters of sherds along the sfrip of land -
separating Lake Vouliagméhi, o;‘the south side of the
Pgrakth% peninsula, from the Gulf of Kdrinthos to its south,
mark thefbosition of this Early Helladic settlement. Exca-
vations un&er the aﬁspices of the British School at Athens
in 1965 and in 1972 revealed, in, two areas.separéted by \
about 100 metres, EH I and EH II ocgupation respectively, aé
well as small quantities-of later material (Fossey 1969; 1973).
Until 1981 most of the finds were stored in thé 01d School- '
house of the modern village of Perakhéra ﬁenaing full
éublication of the 1972 excavations: Tﬁe‘disastrous earth-
quake of March, 1981 led to’ their burial uq?er the ruins of
the schoolhouse; the small finds and the fe& near—complete

vases were tempbrarily transferred to the archaeological

museum at Isthmia (Fossey, personal éommunicat}on 1981). .
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4. “ THE MATERIAL: EARLY HELLADIC POTTERY

o

4.1 Introduction

This chapter deals with'a 'succession of topics, all
related to pottery. First is presented the Qevelopmep}: by
archaeologists of the three chronological subdivisions of the
Early Helladic period’ (based on pottery), followed by briéf
discussions of terminology and absolute chronology. -Then
diachronic and regional variations within the middle; princi-
pal, phase of the Early Helladic period, again based on

ceramics, are enumerated. Some of these are important to the

study of exchange, as they may enable production groups and

spheres of influence to be discerned on the basis of typology
rather than chemical analysis. Finally, the catalogue of

objects sampled is preceded by an explanation of the criteria

used in selecting them from large bodies of excavated material,

-

and by an exposition of the terms actually employed An de[ \\‘..,
scribing them. It should be stressed that no original con-
tribution to Early Helladic ceramic typology has been made;

rather, published schemes have been assembled to facilitate

the déscription anc} classification of the sampled obijects.

°

4.2 Chronological subdivisions of Early Helladic poti:erl.

Several varieties of pre-~Mycenaean remains of the Greek
mainland were recognized in the last century, but were not o

set in clear chronological sequence until the First World War,

>
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(-’ with the work of A.J.B. Wace and C.W. Blegen (1916-18). It

}
was they who, at the suggestion of Sir Arthur Evans (Caskey

¢
rigam 7

1978, p. 482) note 3), first used the term "Helladic” to
v designafe the mainland Bronze Age, and sui)divided it into
three periods: Early, Middle, and Late, the last being
synonymous with thé Mycenaean period.
The clas§ifica?:ion of Wace and Blegen organized pottery
types into groups, some already known, others newly recognized.
To the Early Helladic, or EH, period belonged the ware known
as Urfirnis from its glossy coat of paint or slip. The suc-
ceeding Middle Helladic period was characterized by the
i production of a wheel-made, smoothly finished, silvery-grey
pottery known as Minyan (of which varieties in other colours
were also known), dnd a hand-made, less—-smooth ware decorated

/ with linear and curv?linear designs, called Mattpainted. The
fine slipped and pain\f:ed pottery of the Late Helladic period
was already well known.

Urfirnis was only one of several ’wares assigned to the
Early Helladic period, however. In fact, five gréups were
discerned, each with specific forms, fabrics, and surface
treatments. Group I contained ’(a) polished and (b) slippgd-
and-polished monochrome wares; Group II, vases (a) partially
or (b) wholly "glazed"* (i.e., Urfirnis ware proper); Group III,

"D

.o
*The term "glaze" was used by, Blegen (and others) to describe a
lustrous or glossy slip, actually not a true glaze but a sus-~
pension of fine clay particles applied with a brush or by
dipping (Shepard 1965, p. 67). "Lustrous slip" is used in the
present work to denote that particular finish..
i
\

£
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patterned waTe (i.e., ware decoratea with llnes of palnt),
either (a) dark-on—light (i.e., dark paint on a light back—
ground) or (b) 1i§ntion—dark; Group IV, plain ware; @nd
Group v, l;rge storage jars known as prthoi, sometimes
sllpped and often decorated w1th\ralsed belts of ropellke

de51gn All these wares were made by hand rather than on.a

_ ﬁaffer's wheel. Groups, I, II, and III‘stood’chronologiéaily

lin that order, tﬁough with much overlap. Group I(a), recog-—
vnlzed only in tne form of large open bowls,’ seemed partlcularly
~early. Shapes common to Groups I(b), II(a), and Ifib) were .
njugs, deep and shallow bowls, jars, ask01 (football—shaped
closed vases), and- above all sauceboats, open shapes of «

uncertaén purpose with a loop handle near the rim, opposite

a characteristic troughlike splayed spout (Fig. 4-i). A few

‘. sauceboats‘and askoi were decorared with simple ‘designs in

" dark painf, but much more common in Groups III(a) and (b?
were jars, . two—handled tankards and mugs.‘

Blegen used- these d1v151ons 1n his publlcatlon of the
pottery from Kordkou (1921), substltutlng thexletters A—%
tfor\his‘Groups I-VLand I, dI“for‘(a); (b). ﬁOre signifdcant

than this’change of notation was his provisional subdivision

" of the Early Helladlc perlod rtself*rnto three chronological

stages, 1abelled EH I, EH II, and EH III, "W1thout laylng
too much stress on rhe dlStlnCtlon" (Blegen 1921 p. 14).

o
.Pollshed ware of group A was typical of the earllest stage,-

4 v

' ,though lustrous sllpped wate was beglnnlng to appear. This

O
e

[T
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C | . FIGURE :4-i: Forms of ‘Ear'ly Helladic pottery (not to 'sc_a'lie) s .

1e
v

a) ‘EH II sauceboats ' (4 types) and bowls from
N Lerna (Caskey 1960, P. 291)
' 'b) _EH II and III forn}s fz‘gm Lerna and nearby

A *
) ) . sites (Hanschmann and 'Miloj&ié 1976, Flg. 30,_ )
' i the.‘i.r captlon, pp. 123~ 124, gives referen,ces . . '
i AR to the orlglnal lllustratlons) L
- ’ B .f:
EH II forms ) (
sauceboats: 7(type I, 23011), 24(111), 27(IV), ss(m B
' small bowls: ° 5, 6, 12, 20, 28, 29, 30, -83, 84, 90, 91 - /
askoi: 1, 25,726, 80 + o ‘
jars: - 16, 17, 85,.86, 87
v " pithoi: 77, 18 , N
frying pans: 3, 4 S , : -
jugs: .8, 15, 18, 21, 88
. spoon ox ladle: 22 . ’
pyxides ’ 2, 92 "
. ~ . A ‘
N EH III forms )
'duzo cudps. . 32, 44, ]'.,06", . , , _
‘ * two-handled cups - Lo ST -
T . (degades) 33, log - ' Coe AR
L tdnkards ‘ _ e DR IR
: ) (dark"-on‘.-'light)': 49, 98, 101 e B . . LT
tankard N '
(1:Lght-on-dark2' 53" )
jars: - 34,737, 38; 46, 47, 50 e
* deep two-handled ot Y T ‘ S
~, bowl: . 40 , L o ) , )
" . high-handled ~ - N
{‘) : o “bowls: . 35, 41 L . r . _ . L
, ~~+ Jjugs: . 31,105 ) ’
— «_ - J
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. . ¢) BEH1I, II, and III forms from Eutresis.
(Hanschmann and Milojéié 1976, Fig. 25;
their caption, pp. 119-120, 'gives references -
a ! to the o’ri:ginai illustrations)
- ERI forms ’ . |
bowls: 1, 2, 6.7, 8, 9, 14, 15, 16
- -jars: 3,74, 5, 12, 13 -
' spoons: 10, 11 I , S
. . , ‘ '5
- EH II- forms . [
saﬁceboats: 32, 33. ' )
Smail bOWlS: 18' ]:9" 20' 2-1' 22' 23, 24' 31
© askos: 27 - ' .
jug: 28 :
pyxis: 30 )
baking pans: 29
"EH iII forms'
tankard S - "
(llght-on-dark) 35
jars. 37, 40 - ’
jugs: * ' . - 36, 38% K
B , . . . ' - b
pithos: | .42 )
; ' d) modes of decorat:.on common on EH- pottery '
3 ' (Sedgw:.ck 6t al 1980, p 140) S “
: - T ) >
B l:
N B S i

° 7
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Sauceboats. LermIII (E.H.I) -
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. \ S Drowings by Davina Huxley.
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was then also able to distinguish a sub-category of slipped-
o ) X \ B N

of the pottery itself, theJ.r Valldlty as chrOnologlcal sub-

-
f

- Group B Iustrous ,slippe@"&are characterized the second stage, '

of longer duration than the first. ~Finally during EH III

although lustrous slipped ware was still predominant,

iy .
patte d ware of .Group C was also found. Unpainted ware, i

Grglip D, and domestic, pots and pithoi, Group E, occurred in
‘A ‘ .
all stages of the Early Helladic period. ‘ Sy

¥

This same pottery classification w‘as used by Blegen in

-

the pub.].icatioh of his excavation at Zygourids (1928). - He

and-—polished‘ wéré, fine, hard and thin-walled, \which'he named
yellow mottled ware and dated sliéﬁtl}y later than the rest of L
éroup AIT (Blegen 1928, p. 80). Although the térms*Early'

Helladlc I, IT, and III were not employed in the descrlptlon K

d1v131ons for the Korlnthla was cgaglrmed Plain pollshed | L
' wares and some lustrous:’'slipped ‘ware of excellent quality R
characterlzed EH I, good-quallty lustrous slipped potter%r h

(not qulte as brllllant as in EH I) and the fine sllpped-

and—pollshed wares predominated in EH 1I, and degenerata.on i e

in sllp.quallty ending in a thin brownish-black wash, ofj:en \
, v = .

o

. \only partially coating a pot, was typicai of EH III. Paf»:‘-" :

terned wares occurred only in the last two phases. =
- - ° i / -
That these chronological subdivisions were applicable

to the stratigraphic record in Boiotia as well was shown by

the excavations of Hetty Goldman at Eﬁtresis ’f‘i'dm?1192,4 to
. ¢ ' e , N

1927 (Goldman 1931), In her publication the terms EH.I,

T ¢ b
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+EH II, and EH III vere useq in reference to the pottery, "and

%( e

"in, fact the pottery served| ;n part to determlne the sub-

.

~

d1v151ons, especially the dlstlnctlon between EH II and EH III.
[3

(Goldman 1931, p. 115). One mterestlng contr&st’wlth the

Korinthia in EH’ III was the @redOMnance at Eutresis of the

)

: llght—on 'dark vers:.on of the patter&rﬁd ware, named AyJ.a Marina N -

3

ware after the site in ne%rb{y Phokis vyhere so much had earlier

Py

been found (Sotiriadis 1912)% o
_Publication in: the 1930 s of the Early Helladic pottery
from ‘the German excavations at Orkhomenos (Kunze 1934) ’ also

in Bo:.otla, and at Tlxyns (Muller 1938) in- the Argolld
1ncreased the corpus of materlal avallable for study, but - &

[

the stratlflcatlon at these s:Ltes was complex and much

disturbed by later constructions. Swedish excavations at

B i

Asine east ofi'l‘i-ryns '(Frodin antl Persson 1938) and at Asea
in Arkad:.a (Holmberg 1944) ' aga1n w1thout much success at .

fine stratigraphic dJ.stlnctlons, extended the dlstrlbutlon

of Early Helladic sites to .the south and conflrmed‘the pre-
dominance in the Peloponnese of trh,e"dark—on-—,li‘ght, varlety of
Group C. - | | S ” :
' ‘Blegen (1951) and W&ce (1953/4) each publls‘hed short o
summaries of the stéte of prehlstonc studies in Greece | | E
after the Second World War. Both of them cautioned agalnst
casual use of the terms EH I, II, nd.III for comparisons

N\,

between s:Ltes, stre351ng that they were orlglnally based on,

stratigraphic conSJ.deratlons at Korékou, subsequently




f/\

] ° ;

( confirmed at Zygounes and Gonia (Blegen 1930-—31) ’ but that

in - differentv parts nof Greece three layers of Early Bronze . °

PRy

/Ag{e occu“pgtion would not necessarily correspond chronolog-

ically with the subdivisions established in the Kcrinthia.

PN - E .

) Blegen went on ‘go propose the careful excavation of several
1

. major prehistor:u; sites in dlfferent parts of Greece in an

, ) attempt ‘to ‘clear up such problems“ of contemporaneity and of
. regional and telnporal variation in the Early Helladic
- period (and later ones as well).

- In fact, in 1952 the American School of Classical

’

Studies at Athens’ began excavating, under the direction of
¥ v “ « -

- o J ‘L. Caskey, at the s:.te of Lerna, near Mlel south of
- Iirgos. The abundance "of Early and Middle Helladic finds,
- whose stratification c‘ould be ‘accurately recorded, enab-led

o

o ' subdivisions to be much more precisely defined and pattery

e

styles to be correlated w1th building and destruction

phases, both at Lerna and elsewhere. Although. the final

pubi1¢ations have not yet appeared, detailed dprel‘i_min‘ary -
| L ' reports in Hesperia during the 1950's followed by a summary
,article on the Early Helladic s‘equence (Caskey 1966.)~ have P
v . ' ,- enabled dther archaeologists to refine their cliroﬁologyi,ﬂ ;
’ beginnir;g a nvew stage in the study of this period.

Lerna revealed two Neolithic per::lods of occupation,

B )
termed Lerna I and II, before: the Early Bronze Age tawns of

~.

~

* Lerna IITI and IV. As none of Wace and Blegen s Class AII

- ) . .red slipped—and—burnished ware preceded the%Urfirnis ware

3

MR o s et e 7 4= - - e sy | n e " - ot - ¢ . A i e w
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' decorated with dark-palnted linear patternsh cormmonest on

: _'Smear Ware ,'w1th a sloppily-sllpped surface used mostly for

. jars, and a variety of two—handled bowls fn_grey slipped -~ .- ,

- . - 7 o
- 1 - - ot '
R - - oy, 7 7 T
N . A - : . . X ~ )
w . ’ _ . ﬂéd”a o
e , - ) L, N - s

x
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of Lerna III, Caskey concluded that the site was unoccupied’

during the EH‘f period (Caskey‘léﬁo, p. 288). To the EH II

_ period, however, belonged a long succession of architectural

phases, 1nclud1ng two large bulldlngs, House BG and its suc- o

cessor the House of ‘the Tiles, described above (sectlon 1. 2)

: ‘e

An imposing defence wall, w1Fh gates and towers, was unearthed e,
south of these Structures. The House of the Tiles was h
destroyed by flre, marklng the end .of Lerna III; its ruins.
were plled into a low mound surrounded by a ring of stones

and building on it was avoided (Caskey 1956, p- 165). The

subsequent settlement differed radically in both architectﬁie

B

‘and ceramic remains. lerna IV was a rather impoverished

~ N ‘ ’ ' . g ' I
village, 'with smaller, less well-built houses, no fortifi-

cations, and pottery of Cliss CI, a light-coloured ware'

-

two-handled tankards and goblets Other fabrics lncluded, i

clay, some wheelmade, lndlstlngulshable .in fabric from the .

Grey Minyan of Middle Helladic. The transition to Lerqa

. A . -; ) 7
Period V, "a characteristic Middle Helladic town" (Caskey
. ﬂ =

1960, p. 286), was in contrast peaoefui, marked by tﬁe

‘'dppearance of Mattpainted and "Argive" (i.e., black) Minyan

pottery, and by the proliferation of the custom of intra-.

mural burial (Caskey‘1973, p. 99). The crisp sequehce of

.phases allowed Caskey to correlate the subdivisions of
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Early Helladic occupation at Lerna with those at Eutresis
(verified by supplementary excavations there in 1958: J.L. and

E.G. Caskey 1960), and to re-interpret or otherwise clarify

_corresponding” levels at othér sites. Dark-on-light painted

'wares of Lerna III and Lerna IV were distinguished and shown

’

to derive from separate artistic traditions (Caskey 1960, -

p. 295; Donovan 1961). Then Early Helladic III could be

‘most preciselykdef%ned based on the pottery of Lerna IV.

Armed with these %ore subtle ceramic distinctions and clearer

- * ‘ . v 1] X N ‘ "
definitions, Caskey was able to assign the violent destructioms

at Tiryns, Asine, Zygourids, and Ayios Kosmgé (in Attike) to
the end of thg second EH phase rather thgn to the end"gf thé
third (Caskey 1960, p. 301). A bit farther north, Kordkou
and Eutresis were burned after EH ITI. '(The sequences at

Asea and Orchomenos were less clear.) Thus it appeared that

if ever prehistoric Greece had suffered a violent population: o~

infusion, then it had taken place at the end of the Early .
Helladic II period (Caskey 1971, p: 786). The following phase -

appeared at many_sités to have such close connections to the

. Middle Helladic period“that some prefer to re-name EH III the

'Protominyan' phase of the 'Minyan culturef.(Howeill19Z3, p; 94),
or even Middle Helladic I (H. and M. van Effenterre 1975]. ‘ ’
fhe last phase of the Early Bronie Age has continued to

receive much attention from archaeoldgists, in the f;rﬁ of
excavations, studies of material, and attempts at historical
synthesis. Evidence from two excavations carried out an

“

-
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islands during the lQéO's, at 'Lt'af‘kand:f c;n Euboia (E/:vvia) and
at Ayla Irini on Kea has complicated the scheme set out by
Caskey based on the Lerna sequence. At both these’ SJ.tes,
the pott-;ery from a late phase“of the Early Bronze Age d?.ffers
from the Lerna IV matefiai g for instanée in the rarity‘ of
pattern-painting, whereas it has somé close resemblances to
Anatolian‘potte'ry in shapes and surface finishes (Popham and
Sackett 1968, p. 8; Caskey 1972} pp. 370-375).
Together with the final-phase pottery from Kastri on
' Syros (Bosgex:t 1967), and material from M&nika on ﬁuboia an_c}'
Mt. K_';hthos on Delos, the Lefkancif and Ayfa Irini deposits
indicate a widespread influx of new ceiramicﬂ features, most(
conveniently sum;n)arized by Rutter (1979). Using the term
"’Leszandi I" for this assemblage, Rutter (1979, p. 6) showed”

° that it was, for the moment, confined to Euboia and the

Cycladic islands of Kéa, Syros, Siphnos, Delos and Naxos,
, .

. R A
Rutter has examined the inventoried vases from Lerna IV in

the light of this newly-defined assemblage. ' He observed that
oniy thej smaller open vase shapes show sharp differences'at
Lerna between the EH II and EH III phases. Specifically, the
sauceboat, small bowl, and beaked jug of Lerna III are not

- found in the succeedlng phase, whereas several new forms

L\
appear: tankard two-handled bowl, one-handled cup, ouzo cup,

‘and was contemporary with the later stages of Early Helladic II.

s »ly\'

and round-mouthed jug (Rutter 1979, pp. 9-10). This new

assemblage resembles most closely the second phase of oc-

e e e T - - B - ~

oo
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o cuiaation at Lefkand:f, ‘Lefkand{ II, and so must be later than

the "Lefkandi I" ceramic phase, Rutter postulated that ‘Early

&
4

Helladic 11 pott‘ery was the result of a ‘fusion of the two
ceramic traditions of- Early Helladic II and of the YlLefkandiI"
assemblage. |

To avoid the problems of nomenclatt;re arising from this

and other possible chronological complexities (such as con-

temporaneity of EH II and EH III at different sites), Renfrew

(i9‘72, pp. 53-55) proposéd establishing a distinction between
chronolog}ical phases (Early Bronze 1, 2, .and 3) and cultural
groups (Eutresis, Kordkou and Tiryns éultures_)_.ﬂ The one-to-
one correspondence between the two sets of names would then —

be soniething that neegied’demonstration, rather than/being an

~assumption. The position of the "Lefkandi I" assemblage could

be established vis-a-vis these other cultural and chronological

designations.
Objections to this system came fast. McNeal's article

(1975) supporting Renfrew's system was answered by Caskey ~

(1978), who felt that forcing scholars and students to learn
14

a new system would confuse them even more than the imper-

fections of the old-one, imperfections of which they were

- already well aware. The debate between Coleman (1979%a; 1979b)

and Renfrew (1979) about Early Cycladic terminology, in the

collection- of papers on Cycladic préhistory edited by Davis

“and Cherry (1978), illustrates the Eounterproductiveness of

-

such terminological debate. Coleman argued that %alling each

i

.
S, °
'
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(jE . » . Early Cycladic phase a "culture" was unwarranted based on

evidence that they are closely related with elements of strong
continuity between material assemblages. Renfrew, on the\othEr
: : Pand, reaffirmed that ‘one must start with the archaeologicall
data to define periods or phases, rather than trying to fit
the evidence to‘a preconceived chronological schemne,
' As is probabhly ev1dent by now, the" present work will
Sthk to the established nomenclature. Within the limited
geographical area belng,con51dered, it would seem unlikely
that any great chronological disparities exist. Nevertheless,
very fecent finds at Tiryns (Kilian et al. 1981)Lindicate ‘
that perhaps Lerna IV did not follow immediately upon Lerna III,
f - "qbut that there was a period during which Lerna was unoccupied.
quiné this,oefiod at Tiryns, early forms of pottery charac—
" teristic of EH III WOuld'have‘coexlsﬁeg with sauceboats and
bowls°characteristlé;of°EH II. This evldence fits in with
" that now emerging %rom the Cyclaces} where the Earlyv‘ -
Cycladic III phase can be seen to have two parts (Barber and |
MacGillivray 1980): aa\early‘phaseb(EC IITA) with strong
Agatolian influence in the pottery (essentially Rutter's
’ o | "Lefkandl I assemblage"), followed by a phase (EC L IBO where

pottery styles have more in common with those of Mlddle

Bronze Age in the Cyclades and on ‘the Greek Mainland. Rutter
(1979, p. 10} would see Lerna IV as_contemporaty with the
~ later oart of Early'Cycladic III. Does this mean that we
(ﬁyﬂ“ ‘ should label the t;ansitionalkphase at Tiryns "EH ITIA" and

o o

[ 3

2



call Lerna IV "EH IIIB"?. Lt is too early to tell.

i ~“7 The absolute chronology of the Aegean Early Bronze Aée is
not yet‘knpwﬁAaccgrately;‘though much progrees_has’been made
; ‘ in recent years in reconciling traditional synchronisms with

. { .= g
radiocarbon dates. The conventional method of listing imports

ana.citindtparallels séivaé well to show overlap among the
second.Early Bronze Agelphases ofvthe Cycladic, Minoan and -
Helladlc sequences, as well as to relate the Minoan sequence

to Egyptlan calendar dates (Warren 1980) Radlocarbon datesT

from Eutresis and Lerna (JJL. Caékey and E.G. Caskey 1960,
’ ' i

p. 164 note 28; Kohler and Ralph 1961, p, 365;'Ralp]:1‘and‘~

Stuckenrath 1962, pp. 149-150); and a series from Lake -
'v - +

Vouliagméni (as yet not fully publlshed see Flshman and Lawn

. [1978]; Llnlck [l9791),offer 1ndependent eV1dence in support ’

/

of the follow1ng approxlmate\echeme, based on the callbratlon
of Clark (1975): Earlnyelladlc I occupled the latter part of

the fourth millennium BC; Rarly Helladic II ended, at Lerna at

. least, between 2400 and 2300 BC; and Early Helladic III at;

Lerna ended somewhat earlier than 2000 BC, perhaps by 2100

. ' " ' (Table 1-I). A full discussign of the absolute chrcnolcgy of:
N [ _/);‘ A

the Aeéean Bronze Age isv'to appear- soon (Warren and Hankey 1982).

~ ; > MY
~ t

- 4.3 Varlatlon w1th1n Early Helladlc II pottery . <-1_51.‘

4 3.1 Dlachronlc varlatlons

[4
s

Clearly Early Helladic II was a long}perlod, durlng Whlch

(») : there was congaderable continuity in the types Qf vases used.‘ .

g ' 4 . \
) s
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Nevertheless in nal£ a millennium some development or varia—

tion is to be expected, and indeed it appears most clearly ‘

in the qualLty of the lustrous sllp of Group B (Urflrnis)

* 4

- - ’ pottery At Lerna, as well as at ,other well-stratified sltes
- (Caskey 1960, p. 289), wares with: thlck sllps, red and
lustrofzfat first, black later (often mottled), were typxcal

" of the first part of Period III (EH II) In later phases

S appeared vases sllpped nore thlnly, less lustrously, and less
' carefully; partlally—sllpped and unsllpped wares became more ,

common. * The flne, sllpped—and-pollshed ware became rarer

towards the*very,end of that perlod. \Sherds wrth‘lnC1sed- {

§ - . 'Y \ N “
‘ or' impressed decor&tion_seem to come only from the~earlier “%
- EH II levels. The§ are,’of course, a feature’of deposits\ |
. . of the precedlng EH I Derlod at other sltes.

. Some variation in the shape of pots lS also ev1dent.
" The sauceboat has been partlcularly well studled for typo—'
- ' ‘1og1cal sublelslcns which may be correlated Ylth chronology‘
o or distributidn. Fahy elaborated the fourfold division of
Caskey (1960, p. 291) in her stndy’of.various aspects.of that
lvase type, llstlng earller work as well (Fahy 1964, p. 23

T note 1). At Lerna Type I is early, Type.IV is late, and the

. other two typeg both run through the central part of Perlod'III
. g(Flg. -1)- Shallow saucers +tended tQ replace the sllghtly_
;l-“ ‘ o larger 1ncurv1ng—r1m bowls as Period III progressed (Caskey
:F o | 1960, p. 290). No doubt- varlatlons such as these will be.

) " much more clearly defined in the firial publication of the:

°

2 1
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ﬁarly Helladic pottery from Lerna, but already we are able

to assign vasés to early or late phases bftEH'II‘kif.not

further to subdivide the.period itself. = - S

/ , |
| |
t

4.3.2 Reéional variations

L~

Because the sauceboat shape 1s easy to recognlze even_'

1among surface sherds, its dlstrlbutlon in GreeCe is falrly

‘clear (Fahy 1964: Plate 'I). .Of course, in perlpheral areas

‘isolated instances of.sauceboat fragments can probably be

consxdered as lmports, and the settlements as not necessarkly

'belonglng to members of the EH II culture. D.H. French has

-

produced maps of the ‘findspots of EH IX Urfirnis ware
(French 1968: Fig. 74; 1972: Figq. lO and its captlon) whlch

show a dlstributlon almost 1dentica1 w1th that of the sauce-

boats, namely the Peloponnese, Attike, Boxotla, Phokis, the
nearby 1slands (Levkas, Kythera, Spetsal, Alglna, Kea, Euboma),

-

L

”.and the south ‘and east coasts of central Greece, up as far

as. Theesaly

o

Wlthln thls area Early Helladlc 11 remalns are not

absolutely unlform, The-predllectlon-of Peloponnesran potfvg-

" ters for low ring feet rather than high or splaying ones on

their saucehoats had been noticed early on by Kunze (1934,

p. 76): Weinberg (1937, p. ‘518 note 3) realized that the

same applied to Bowls; i.e., that flared feet.were more common,

in central sGreece, but nevertheless that at some sites,
. 7 )
particularly Eutresis and Ayios-Kosmﬁs, both- types occurred.

M oy .
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. groups from-1nd1v1dual sites were not very homogeneous\.

’

| - , A \\4 - 85"

A summary of these reglonal varlatlons for the sauceb at was
glven by Fahy (1964 pp 104~ 106), who. added that in. eperal

Of course, sauceboat feet alone are not very 31gn1f1cant

©

.as cultural indlcators. A more substantlal baSls for d1f~

ferentlatlon was recently proposed by J.M. Fossey (1974) '7 -

In describing the EH II materral from: the 1972 excavatlon at
Lake Voullagmenl, Perakhora (Fossey 1973), he was,struck by
the number of parallels dﬁth'Peloponnesian sites in contrast
‘to Boiotian or Attic ones, particu;erly for finds other than
pbttery. Destruction at the end of EH II, and the presence

of seallngs as well as vases w1th sculpted ram's heads and
decorated hearth rims all stress the connections of Voullagmenl
'with the south. The EH TI sites to the north and east seemed ~
to have a slightly different repertoire~of elements. ‘Realiz-
;ﬁg thet yagaries.of excavation can easily change mat&ersch
Fossey tentatively proposed a”geogéephical partitioning‘of
the Early Helladic IT culturalksphere'into”a‘ﬁeloponﬁesian,'\

N
s
-

-a Lokro-Boiotian, and an’ Attiko-E ian division. This

‘ tripartite division would parallel th better-known and more

’clear—cut distinctions of Early Heiladic I1I: “Lefkandi I"

, assemhlage materlal in Eub01a and perhaps on the Attic coast;

.and the contrast between 1ight—on‘dark palnted ware 1n‘

Lokrls and B01ot1a, and dark-oni-light patterns more common

', in the. Peloponnese (Donovan 1961; Renfrew 1972, p. 115). It

ght be worth notlng that even though EH. II painted pottery :
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- and samples of each taken, inﬂorder to explore'the complete

‘ range of ceramic production and utilisation at that site

? -

is rarely'ﬁound,’some differences are evident betwhen the v

.~ admittedly overlapplng dlstrlbutlons of an Attlc—Saronic . a/w 7

' rectlllnear banded style and an Argollc—Korlnthlan varled . f;

"free" style (Donovan 1961 p +109).

4.4 ~Seiectioniof_objects'to be sampled -

Criteria for'the ideal’selection of Qamples’to‘be used

. in provenance analy81s have been dlscussed in sectlon 2,23 we'

may summarize them brlefly here. They lnvolved first of all

sampling maferial whose local origin.is certain, such as klln
wasters, clay from an ancient potter's shop, clay from modern

beds, and vases produced in enormous quantities. Secondly,

_the various paste or fabric types  from a site would be~studied,*

(Wilsdn 1978, p. 225). oUnfortunately, for- the paﬁority of

_prehistoric Greek sites this is impossible. Neither methods of

‘excavation nor conditions .of storage have preserved the pro-

>
. %

portions of the various fabrics as found. Material of local.
origin.listed,above is on principle unlikely to have been
kept. In fact, until recently, the majdrity of sherds had

been discarded after washing. Only the painted, fine, unusual,

' or diagnostic ones were kept (e.g. Blegen ‘1921, p. 4). For

many sites, therefore, we are limited to just those very ‘sherds.

The other category of lnformatlon often. lost since ex-

cavatlon (or never recorded) is the precise stratlgraphlc .

<
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distribution patte;ﬁs\of the finished<wares may both have

. s .
IS B . ¢

context of each lot of sherds, As a result, from some sites .’

:it is impoéeib;e to know in which buildiqg'a‘vase was found,‘

" or Whether;a depoeit came early‘or late within a phase.

Since the Early Helladic II phase lagted such a long time,

‘ﬁrobably over half a millennium, it is important to have some

fixed points within this. chronological span.. In other words, *.

H

' since -the sources of clay used by, the pctte;s and the -

varied through time, an effort should be made” to compare like
~with like (but SeeiAttes et al al. 1982). In the previous
' section the vase features (shape and decoration) which

A S

changed w1th tlme were dlscussed. It turns out that sherds

" with .these features are the very ones which havq>been preserved

from older excavatlons, the fine ware, the palnted slipped,
burnished, or otherwise decorated sherds, and the vases whose .
entire fcrm or profile could be restored. \These, then, musti
foim the basis of the present study. (6f'course,aobjects of
\elmost certainly loca% mandﬁactufe; such ae,mud bricks, are
.sampled when available.) o :i Sy . ‘

) Which are the specific surf