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Case Studies of Settlement Change
in Early Ir on Age Crete (c. 120-700 BC):
Economic Models of Cause and Effect Reassessed

SARO A. WALLACE

Introduction paper | focus mainly on the implications of settlement
relocation for subsistence frameworks and practices in
The aim of this paper* is to further relate the defen- siblethe 12th and 1ith centuries. In doing so | address the
settlement phenomenon of Early Irdge (EIA) Cree? question of the motivation for the shift itself, which has
to its socioeconomic context. This still requires to be donebeen raised in the literature ever since the phenomenon
on a number of levels, including that of Crefearticipation ~ began to be studied in detail in the 198@&ibsistence
in Aegean/east Mediterranean ex- change systems, whicklearly cannot be examinéal isolation from its broader
promoted significant economic and social change in thesocioeconomic frameworindthis is analysed using various
island over the course of the EfAHowever in this kinds of archaeological evidence. While the physical

* Acknowledgements: The research presented here was madeThe isthmus of lerapetra in east Crete and the Bgek‘refuge settle-
possible by major support grants from the A.G. Leventis Foundation ment’ of Profitis Elias: diaspora or local population chefgin
and the Alexander S. Onassis Public Benefit Foundation. The University KARAGEORGHIS and MORRIS (eds), Defensive..1-&7.
of Edinbugh provided four small fieldwork grants, and the British 2 A. SHERRAT and S. SHERRRET, The growth of the Medi-
School atAthens anotherl would like to thank Donald Haggis and  terranean economy in the early first millennium B@yld Archaeology
James Whitley for taking time to review earlier drafts of this paper in 24/3 (1993), 38—-78; S. SHERRAT, Commerce, iron and ideology:
detail, and for encouraging its publication. metallugical innovation in 12i—11th century Cyprus, iV. KARA-

1 See Figure 1, showing the distribution of defensible sites of 12th GEORGHIS (ed.), Cyprus in the eleventh century BC (Nicosia 1994),
to 11th-century dateThe settlement pattern has specific characteristics 59-106; IDEM, Sea Peoples and the economic structure of the late
in different phases of the Elg. 12th to 7th centuries BC), and con- second millennium in the eastern Mediterranean, in S. GITIN, A. MA-
stitutes not just a sensitive chronological indicator but an active cultural ZAR and E. STERN (eds), Mediterranean peoples in transition (Jerusa-
force in sociopolitical change, as | shall discuss. See B.IHN, For lem 1998), 22—-307; I. MORRIS, Gift and commaodity in Archaic Greece,
tifications of postpalatial and Early Iron Age Crete, Arch&dologischer Man (NS) 21 (1986),1-17; IDEM, Circulation, deposition and the
Anzeiger Heft 1 (1988)1—-21; K. NOWICKI, Fortifications in Dark formation of the Greek Iron Age, Man (NS) 23 (1989)25Q9;

Age Crete, in SYAN MAELE and J. M. FOSSEYeds), Fortificationes J.WHITLEY, Syle and society in Darkge Greece: the changing face
Antiquae (Amsterdam 1992)35-76; IDEM, A Dark Age refuge centre  of a pre-literate societyl00 — 700 BC (Cambridge 1991); IDEM, Social
near Pefki, east Crete. BSA 89 (1994)5288; IDEM, Defensible diversity in DarkAge Greece, BSR6 (1991), 34-65. See J. CHERR
sites in Crete, c. 120-800 BC (LM I1IB/C through Early Geometric), Introductory reflections on economies and scale in prehistoric Crete,
(Aegaeum 21, Liége 2000); IDEM, Sea raiders and refugees: problemsin A. CHANIOTIS (ed.), From Minoan farmers to Roman traders:
of defensible sites in Crete c. 1200 BCVInKARAGEORGHIS and Sidelights on the economy of Ancient Crete (Stuttgart 1999}.28,
C.MORRIS (eds), Defensive settlements of the Aegean and Easternon the need for multi-scalar examination of Cietetonomy in all
Mediterranean (Nicosia 2001)3239; D. HAGGIS, Intensive survey periods.

traditional settlement patterns, and Dark Age Crete: the case of Early 3 HAGGIS 1993 (n. 1)V. COULSON, discussion in E. HALLA-

Iron Age Kavousi, JMA 6/2 (1993), 13-74; IDEM, The Kavousi- GER and B.PHALLAGER (eds), Late Minoan Il pottery chronology
Thripti Survey: an analysis of settlement patterns in the area of Easterrand terminology: acts of a meeting held at the Danish Institute at Athens,
Crete in the Bronze Age and Early Iron Age (PhD disdem, August 2 -14, 1994, Monographs of the Danish Institute at Athens 4

University of Minnesota 1992); IDEM, The Kavousi-Thripti Survey (Athens 1997), 397; L. DA The Late Minoan IIIC Period atronda,
(unpublished manuscript); IDEM, A Dark Age settlement system in Kavousi, in J. DRIESSEN amd. FARNOUX (eds), La Créte mycé-
East Crete and a reassessment of the definition of rekijements, nienne.Actes de la table ronde internationalgamisé par I'Ecole
in KARAGEORGHIS and MORRIS (eds)14-59; L.V. WATROUS, francaise d'Athénes (BCH Supplement 30, Paris 1997), 404.
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Fig. 1. Map of Crete showing known LM IIC sites.
All sites listed without brackets have use dating to the LMCI8M period. In the legend, brackets enclose the names of sites with use apparently starting after LM 11l/SM. Square
brackets enclose the names of sites with use for cult in LK2/8M, but apparently without associated settlement.

Very small sites known from intensive survey — e.g. farmhouses, hamlets — are not marked, since published data on these is so uneven, and because the scale used here does not
allow their locations to be accurately shown.
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Legend for Figurd.:

1. Polirinia 50. Afrati Profitis Elias (Arkades) 99. Kalamafka Plakalona

2. Nopigia 51. Tapes Kato Kastello 100. Palaikastro Kastri

3. Rokka Kissamou 52. Tapes Charakas 101. Pefkos Boubouli

4. GhribilianaAyia Irini 53. Tapes Epano Kastello 102. VrokastroAyios Fainourios
5. Falasarna 54. Zenia Kastrokefala 103. [Tsoutsoros Cave]

6. Hosti 55. Adrianos Fortetsa 104. [Kato Simi]

7. VrisesAyios Giogios 56. Vrises Profitis Elias 105. [Psychro Cave]

8. Chania Kastelli 57. Neapoli Kastri 106. Mythi Zonari

9. Stylos 58. Dreros 107. Anatoli Sochores

10. Samonas 59.VrachasiAnavlochos 108. Spili Vorisi

11. Ayios Giogios Kastri 60. Milatos Kastello 109. Krasi Armi

12. Anopolis 61. Kera Karfi 110. Astritsi Kefala

13. Ayia Roumeli

14. Kali Sykia Agori
15. Mirthios Kirimianou
16. Patsianos Kefali
17. Atsipades Fonises
18. Frati Kefala

19. Frati Kefali

20. Pandanasséeni
21. Thronos Kefala
22. Chamalevri

23. Eleutherna

62. Krasi Siderokefala

63. Gonies to Flechtron

64. Gonies Porolios

65. Mari

66. Erganos Kefali
67.Vrokastro

68.Asari Kefala

69. Kato Chorio Profitis Elias
70.Vainia Savromenos

71. Monastiraki Chalasmenos
72. Monastiraki Katalimata

111.
112
113
114
115
116

117.
118.
119.
120.
121.

Profitis Elias Rokka
. Kalo Chorio Maza
. Smari Profitis Elias
. Kourtes Kefala
. Orne Kastello
.Ayios loannis Katalimata
Patsos Cave
Ligortinos Kefala
Kasteliana Kastello
Rotasi Korifi
Prasies Kastri

24. Peramda Grivila 73. KavousiVronda gg é?:;?li(sli“mk' Korifi
25. Axos 74.Azoria 124. (Kera Kastello)

26. Krousonas Koupo 75. Kavousi Kastro 125. Kalamafka Kastello
27. Tylissos 76. Koutsounari Karfi 126. Lato

28. Rogdia Kastrokefala Almyrou 77. Ayios loannis Psychro 127' (Kera Papoura)
29. Prinias Patela 78. Oreino Petroskopia 128. (KeraVigla)

30. Ayios loannis (Apodhoulou) 79. Oreino Kastri 129. Sellia Kastri

31. Gortyn 80. Oreino Ellinika 130. Krasi Kastello

32. Phaistos 81. Stavrochori Skalia 131. Lithines Adromyloi Anginares
33. Sivas 82. Chrisopigi Korakia 132. Lappa

34. PobiaVigla 83. Ayios Sefanos Kastello 133. Trachilos Selli

35. Kastelli Pediada 84.Avgo Melisses 134. (\ainia Charakas)
36. Kofinas 85. Pefki Kastellopoulo 135. (\ainia sto Skouro)
37. [Jouktas] 86. Pefki Mega Chalavro 136. (Aptera)

38. Katsambas 87. Pefki Stavromenos 137. (Mannos Korakias)
39. Amnisos 88. Tourloti Kastri 138. Rotasi Kefala

40. Elounda Oxa 89. Mirsini Kastello 139. [Idaean Cave]

41. Knossos 90. Chamaizi Liopetra 140. [Avia Triada]

42. Viannos Keratos 91. Sfakia Kastri 141. [Gazi]

43. Loutraki Kandilioro 92. KriaAyios Giogios 142. [Kommos]

44. Arvi Fortetsa 93. Malia town 143. Archanes town

45. Lyttos
46. Mythi Kastello

94. Praisos
95. Kalamafki Kipia

144.
145.

Profitis Elias Korifi
(Elyros)

47. Males/Christos Skistra 96. Chandra¥oila Kastri 146. (Irtakina)
48. Anatoli Mesakastello 97. Zakros Kato Kastello 147.Avgo Trapeza
49. Kritsa Kastello 98. Zakros Ellinika 148. Pseira town

parameters of subsistence changed little from the precedingharacteristics of their likely hinterlands. | made use of
LM IIIB period, it appears that the scale and characterethnographic, archaeological, soils and vegetation data
of practices must have done. In investigating the naturerecovered in the field, and of published historical and
and extent of change, my approach was to study thesthnographic sources referring to the areas in question.
long-term inter- play of wideeconomic and sociopolitical | tried to build on Haggis* use of analogy to illuminate
conditions, subsistence practices and settlement in the vicinitiethe EIA settlement patterns of one small region in east
of selected LM IIIC sites, effectively highlighting the main

4 HAGGIS 1993 (n. 1).
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Crete, by enlarging the scope of analysis beyondthat illustrating a defensible imperative in the sté&unda-
a single-region study and making rather more rigassasof tion) and an historically very productive arable hinter-
historical comparisons. The wider scope better illustratesland. The cluster alapes (Epano and Kato Kastello) is
both the complexit/ variation in EIA settle- ment patterning of special interest in evaluating percep- tions of LM l1IC
across the island and some of its unifying characteristicseconomy and settlement as herding-oriefit€de sites
providing a stronger base for generalisation and indicatingare currently in a barren-looking grazed zone and at some
some anomalous elements in the case studied by Haggi®f the highest altitudes known for EIA settlemeni8@0

The sita/site clusters selected for discussion here haveand ¢.1100 m above sea level (asl) respectively)e
contrasting individual characteristics and various types ofsite atVrachasiAnavlo- chos, which continued and
hinterland, but they are all representative of LM IlIC substantially expanded bieveen the Protogeometric and
patterns. | was interested in demonstrating that despiteArchaic periods (10th téth centuries BC), was chosen
these contrasts, broad-based subsistence would be possilg@imarily for its longevity Contrasting it with the Kritsa
in the immediate hinterland of all the settle- ments, andandTapes sites — in the same region, but both abandonec
that the carrying capacity of this hinterland, while varying by PG — allowed eco- nomic and other reasons for
in each case, would generally be high enough to supporsettlement longevity to be explored in detail.
the estimated populations of the sites during the 12th to  Attention to the meaning and context of LMQIsettle-
11th centuries (some sites continued later in the EIA). ment systems has so far been mainly focused on eastert
The fact that different spans of occupa- tion, as well asCrete and Lasithi, where the retrieval of settlement in-
broadly different regional environ- ments, apply within the formation has been greaté®ut recent excavation and
set of examples, allowed iteresting questions about the survey are throwing more light on western Crete, re-
role of subsistence concerns the longevity and the vealing great similarities in settlement pattern to the
developmental character of EIA sites to be addressedrest of the island, as well as some specific regional
The nature and distribution of EIA settlements in the characteristics. A site cluster near Frati, in the Rethym-
broader region of each sisite cluster were also non isthmus, was selected for discussion because its
considered, with a view to identifying any patterns of topography — close to an extensive area of good arable
functional hierarchy as well as of settlement change overdand and excellent year-round water sources — as well
the course of the period, and assessing the relationship afs its illustration of the cluster pattérin this part of
both to the subsistence potential of the landscape. It wa€rete (afording, as with th&apes example, an oppor
not assumed that the regional political units which havetunity to discuss the economic implications of cluster-
been tentatively identified for LM IIA—B Cree® had
meaning in LM llIC. As | shall discuss latgthe profound
degree of social and political disruption which must have ¢ L.V. WATROUS Aegean settlements and transhumameeyple
accom- panied the settlement shift suggests these wergniversity Aegean Symposium 2 (1977), 3; S. HOOD and M. VLASA-

. . . N . Kl in discussion in HALLAGER & HALLAGER (n. 3), 367; K. NO-
un“kely to have retained their force: LM W@ site WICKI, Arvi Fortetsa and Loutraki Kandilioro, BSA 91 (1996), 285.

patterning does not show regylaredictable spatial 7 g.g. GC. GESELL, L.PDAY, andW. COULSON, Excavations
relationships to previous regional centres, with both sizeand survey at Kavousi, 1871981, Hesperia 52 (1983), 38420;

and |Ocat|0n apparently determlned by a Very dlfferent Set”DEM, Kavousi 192 —1983: the Kastro, Hesperia 54 (1985)7325,

. . IIDEM, Excavations at Kavousi, Crete, 1987, Hesperia 57 (1988),
of prio- rities. Thus several of my StUdy areas are In the279—301;IIDEM, Excavations at Kavousi, Crete, Hesperia 60 (1991),

same (western Mirabello) region, but seem to represent 45_7g; IDEM, Excavations at Kavousi, Crete, 1989 and 1990, Hes-
parts of at least two separate settletfylitical systems  peria 64 (1995), 5-120; L.P DAY, W.D.E. COULSON, and G. GE-

in the EIA. This area illustrates particu|ar|y well typ|Ca| SELL, Kavousi, 198-1984: the settlement &fronda, Hesperia 55

: : 1986), 3%5—-87;W.D.E. COULSON;The Late Minoan IlIC Periodn
changes in settlement occurring from the 10th ce@ry Ehe K;stro at Kavousi, in DRIESSEN andANOUX (n.3), 60-72;

Each sie/cluster studied has its own distinctive cha- paggis 1992 (n. 1); IDEM (unpublished manuscript n. 1); B.JYHA
racteristics, which make for useful contrast in analysis. DEN, J.A. MOODY and O. RACKHAM,The Vrokastro Survey Pro-
Kritsa Kastello is large in size (belonging to the class of ject, 19% —1989: research design and preliminary results, Hespéria

; ; ; At (1992), 23-354;W. COULSON and MTSIPOPOULOU, Preliminary
the largest defensible sites), with a fortification wall (clearly investigations at Halasmenos, Crete, 2GED93, Aegean Archaeology

(1994), -98; K. NOWICKI, The West Siteia Mountains at the turn
5 J.BENNET, The structure of the Linear B administration at of the Bronze and Iron Ages (Aegaeum 6, Liege 1990),—88;
KnossosAJA 89 (1985), 23-49; IDEM, Knossos in context: com- IDEM, 1994 (n. 1); IDEM,To Flechtron and other Darkge sites
parative perspectives on the Linear B administration of LMl Crete, near Kera Karfi, Pepragmena tou Z'Diethnous Kritologikou Synedriou
AJA 94 (1990), 19-211. A2: 6983-702 (Rethymnon 1995); IDEM, 1996 (n. 6).



1997-2000 CASE STUDIES OF SETTLEMENT CHANGE IN CRETE 65

ing), and the fact that a recent intensive survey covered-igures2 —4 show the density of LM IlIC settlement in
some of the surrounding area, producing a good bassome areas was such that the 1-hour ranges of many
of data for discussion of long-term settlement patterns.sites overlapped, suggesting a fairly closely-bounded
Lastly,® | examine a case from central Crete, where use of the landscape by each community (although use
a large number of sizeable and rapidly-expanding, very may also have taken place of more extensive areas away
long-lived sites appear in LM IIC, often with rather  from the concentrations of settlement).
less defensible characteristics than are typical of sites We cannot directly reconstruct the EtAvironment,
in other regions. The landscape of this area has beebut since the general characteristics of geomorphplogy
exploited intensively historically and is of extremely climate and exploited spesié are known for the pe-
high productive value: | wanted to examine the implica- riod, | ague that by using a variety of types of field
tions of this type of hinterland for the continuity and data, supported by reference to later historical and ethno-
expansion of LM IIIC settlement into the@-A period. graphic sources, it is possible to broadly assess the po-
Profitis Elias Rokka and Korifi, two lge and long-  tential productivity of specific land areas at this time.
lived central Cretan sites forming a clustprovided Recent useful soil studies around EIA siteand other
a good example. geomorphological studies from Cré&téndicate that
a (sometimes sizeable) degree of deposition on valley
floors has occurred at various periods since the EIA.
Thus the hillslopes which characterise much of many
The approach used incorporates land potential assesd-M Il C site hinterlands are likely to have had more
mernt'® as well as the study of long-term settlement soil on them, and the plains and valley flooasher
pattern. Delimiting actually-exploited EIA site hinter- less, than is the case tod&fy assessments, based
lands was of course impossible, and an artificial limit present soil cover and characteristics, put all even
had to be adopted for purposes of consistent comparisopossibly cultivable land into the ‘probable 2nd-class
between studies. | chose one hour's range in all direc-arable’ category for the EIA (see below), thus leaving
tions as likely to include at least part of any sit&te a good magin of error | undertook quantification of
clustets regularly-used hinterland, and often probably the main available soil nutriedtsat the present day in
a sizeable part, unless the land within it was of extrem-the full awareness that climatic variations, and changes
ely low quality Ethnography in the southeAegean in soil depth and structure, over time mean they would
shows that land well outside this small range has regularlyhave been diérent in the EIA. Howevethe analyses do
been used for agriculture, as well as herding, and that oprovide a indication of most soil types’ maximal potential
field houses, seasonal residences and shepherding com-
plexes have often extended the land-use range even u . WAGSTAFF and SAUGUSTSON, Traditional land use,
further™ Thus in no case do | assume that the 1-hourin C. RENFREWand M. WAGSTAFF (eds.),An island polity: the
range represented the only exploited hinterland of a sitearchaeo- logyf exploitation in Melos (Cambridge 1982),61035; H

during thelate 19th and early 20th centuries, in LWATROUS et

al., A surveyof the Western Mesara Plain in Crete: preliminary

8 |dentified by Haggis as characterising the EIA settlement pattern report of thel984, 1986 and 1987 field seasons, Hesperia 62 (1993),
in his study region and clearly reflected elsewhere in the island at this240-3; T.M. WHITELAW, The ethnoarchaeology of recent rural
time. See HAGGIS 1993 (n. 1), 140. settlementind land use in northwest Keos, in J. CHFRR L. DA/IS

9 | have also undertaken the study of a long-lived coastal defensibleand E.MANTZOURANI (eds), Landscape archaeology as long-term
site at Liopetra in the far east of Crete, which | chose not to include history: Northern Keos in the Cycladic islands from earliest settlement
here for reasons of space. until modern times (Monumenta Archaeologica 16, Los Angeles 1991),

10 Bintliff’s work is still the main example of the application of 403-54; P HALSTEAD, Traditional and ancient rural economy in
this kind of technique in th@egean. See J. BINTLIFMNatural envi- Mediterranean Europe: plus ¢a chafigJHS 107 (1987),7787.
ronment and human settlement in prehistoric Greece, based on original 12 See explanatory notes at the end of this paper
fieldwork. Partsi—ii (BAR Supplementary Series 28, Oxford 1977), 13 M.W. MORRIS, A pedological investigation of catchment ba-
particularly 66-67; IDEM, Pedology and land use, in D. BLACK-  sins below Late Minoan period archaeological sites in eastern Crete,
MAN and K. BRANIGAN, Survey of the lower catchment of the Greece (PhD dissertation, UniversityTehnessee 1994); M\MMORRIS,
AyiofarangoValley, BSA 72 (1977), 2—30. Like the site catchment  J.T. AMMONS, M.E. TIMPSON, and J. E. FOS8ppendix 1: Sails,
analysis of the Higgs school, the approach can be too environmentallyin HAGGIS unpublished manuscript (n. 1).
deterministic when used as an explanatory mode. But in conjunction 14 BINTLIFF (n. 10); N. ROBERS, The location and environment
with a good range of archaeological evidence about broader socio-of Knossos, BSA 74 (1981), 23 41; K. POPE, Geology and soails,
political and economic frameworks at any period, it provides a very in WATROUS et al. (n. 1), 197 —205.
valuable and badly-needed objective base on which to reconstruct 15 See the explanatory notes below for details of the analytical
ancient subsistence practice. techniques used.

Methodology of the case studies
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Fig. 2. Rethymnon isthmus area, showing 1-hour ranges of known LK #hd later sites. Contour interval 100 m

nutritive value at any period; since most Cretan soils on  Present land-use is often a very misleading guide to
hillslopes relate very directly to bedrock, their basic past practices, even those @&f-230 years ago, since
structure and chemical characteristics today are at leasggreat changes in agriculture have occurred in Crete during
partly reflective of those in the EIA. The che- mical the intervening periotf.However close study of existing
analyses actually proved most valuable in pointing up thevegetation communities together with cultu- ral features
much more important, physical factors shown by historical (see below), and in conjunction with histo- rical research,
land-use patterns to have favoured the asparticular
soils for agriculture in Crete: depth, workability (lack of

. . . . 16 i i i i i -
stonlness), watehloldlng ab|I|ty16 and gradlent. See the studies by Morris (n. 13), which quantify this characte

ristic and discuss its importance to cultivation.
17 0. RACKHAM, Land-use and the native vegetation of Greece,
in M. BELL and S. LIMBREY Archaeological aspects of woodland
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can throw light on changes in land-use during at least the The studies produced a large amount of information,
last 500 years. The pictures built upthis way helped to  all generally valuable as a detailed record of past land
identify dominant patterns of langreference over time, use and settlement in Crete. Here | want to highlight
and to assess land potential, in each studied region. Thehe findings most relevant to issues around EIA subsis-
recording of cultural features was undertaken on atence. The data collected is all unpublished, and a fairly
consistent basis throughout each si@\e-hour range. full and systematic exposition of it seems required to
Though full archaeological survey was not the aim of the support the points | want to make. For example, | go
fieldwork, where surface ceramic material indicated the into detail about present and historical land cover to
past use of an area at any period, this was noted, the typgupport my gradings of arable land types, on which
of use — e.g. settlement — suggested, and the pottery then base carrying capacity calculations. Conclusions
roughly dated. In some areas, previous intensive surveyare drawn together and analysed in the next sections of
or more limited field studies usefully filled out the wider the paperThe complexity of the approach used neces-
regional picture. Equally important to my studies were sitates a rather lge number of supporting notes, ap-
(often relatively recent) cultural features relating to past pended below
land use. These icludedalonia(threshing floors), terraces,
boundary wallsyvells, cisterns, cultivation or shepherding
enclosures (the latter referred tan@andes, shepherding  The case studies
bases in a complex including animal enclosumengdes
with mitata), seasonal residences or groups of residences-rati Kefala and Kefali (Figures 1, 2, 5, 6)
con- nected with agriculturengtochig, small fieldhouses
for storage, and othet& Mapped consistently together These sites are located at the southern extremity of
with vegetation and soils, and examined with regard tothe lage and fertileAyios Vasilios valley in the Re-
historical accounts of past land use, the distribution ofthymnon isthmus of west Crete. Kefala has some traces
these illustrated vividly the changes of use land hadof occupation into 8—A, and Kefali too may extend
undegone in the past®@-500 years. Few land-use into PG, but the main period of occupation at both sites
features could be certainly dated earlier than this, ands LM Il C-SM.?® Kefali is more intrinsically defensible
none to the EIA itself. than Kefala, with sheer clg to W and E, but neither
Findings of the field studies site is fully naturally protectedThe lage perennial
rivers and lage areas of flattish arable land in the area
have made it well-favoured for settlement in most
periods; the relative dispersal of the historical villages
ecology (BAR Int. Series 146, Oxford 1982),71798; IDEM, The may relate to the somewhat dissected character of the
oo e Wearem ardess: oesodhgs o e niqua{2nSEEDe. I naty all peiads, serlement wes focused
BAI symposium on the impact of ancient.man on the landscape of theON th(:j valley floors or lO,W hills, althO_UQh FN/EM
eastern Mediterranean region and the Near East, Groningen (Nethermaterial was found at Atsipades Korakies and on the
lands),6 —9 March 1989 (Rotterdam 1990),1349; IDEM, Vegetation summit of the ridge at Fonises, perhaps indicating
hiséog]g; Cgﬁ;e'tg]f-grgsrlol\gﬁdestczﬂ- é?is)éoﬁ’li“zmﬂ U{i‘ ?§g¥thodoxa concern with defence at this tirffieThere are several
e emy%f Crete, Kalymbari, Apri 7900 (Camgridg o 1003, 30 small MM settlements close to the valley floor: in contrast,
IDEM, Ecology and pseudo-ecology: the example of ancient Greece, the rocky knoll NW of the main peak of Kefala has been

in G. SHIPLEY and J. SALMON (eds), Human landscapes in Classical
antiquity: environment and culture (London 199&-%4; O. RACK-
HAM and J. MOODYThe making of the Cretan landscape (Manchester 19 K. NOWICKI, Report on investigations in Greece. VIII. Studies

1996), B-73; HAYDEN et al. (n. 7), 31; WATROUS et al. (n. 1), in 1991,Archeologia 43 (1992),1B; IDEM 1992 (n. 1), 68; IDEM
204 —14; N.J.TURLAND, L. CHILTON, and J.R. PRESS, Flora of 2000 (n. 1), 20—-4; J. MOODY A. PEATFIELD, and S. MARKOU-
the Cretan Area (London 1991)0412. LAKI, Ayios Vasilios Valley Survey in D.J. BLACKMAN (ed),

18 Numerous ethnoarchaeological studies have been made of suctArchaeology in Greece 199-98, AR 199 —-98 (1998), 12-1;
features and their historical contexts of use in the Aegean, often inlIDEM, Ayios VasiliosValley Survey (summary), in BRITISH SCHOOL
connection with the reconstruction of ancient subsistence practices, AT ATHENS, Annual Report of Council for the Session 799998
e.g. H. BLITZER, Ethnographic research on traditional life and land (London 1998), 30; IIDEMThe Ayios VasiliosValley Survey (forth-
use during the late 19th and early 20th centuriegyATROUS et al. coming); J. MOODY pers. commThe 1-hour range studied here is
(n. 10), 20-3; WHITELAW (n. 11); HALSTEAD (n. 1.); H. FORBES, based on Kefala, and the rest of Kefalimmediate hinterland has
The ethnoarchaeological approach to ancient Greek agriculture, inbeen studied separately — the details will be published elsewhere.
B. WELLS, Agriculture in ancient Greece (Stockholm 1997)-802. 20 See MOODY et al. (n. 19).
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noted as a small MM Il defensible stfein LM Il A— watchpoints onlywhile the Koxare example is a dgr
B, there were small to medium-sized settle- ments on lowfrurio or garrisonAll the present villages excepyia
hills at Spili Kefala and Koxar&yios Markos?? There is Pelagia were established by Byzantine times. Thus the
now also evidence for a sizealZ0—30000 sq m) area was fairly densely populated by Wenetian pe-
LM Il A-B settlement, again onlaw hill, at Koxare riod, with settlement mainly focused on the lower hills
Aloni,?3 with contemporary hamlets or houses also notedand valley floor Population never seems to have risen
by the survey around the valley float the beginning of ~ above 500 for the four villages, suggesting at least this
LM 1l C, we see the movement to defensible sites onaverage carrying capacity for the aféa.
higher, less accessible hills at Frati Kefala and Kefali, = The area shows considerable diversity of land-use,
Atsipades Fonises and Spiforisi.>* Smaller dispersed  both historically and in the present dayobably arising
settlement in the valley floors and low hills in the region from the combination of good resources and dissected
accompanies this defensible site pattern, and perhaptandscape already noted. The higher slopes of Kefala
relates to agriculture. Examples include LMQlimaterial and Kefali (above c. 400 m asl) and the lower ridge ad-
at KoxareAmbelos, and sites angouseliana and near joining Kefala to its east (here referred to as the ‘Koulé’
Nea Atsipades®® In PG—-C, no sizeable nucleated ridge) are covered by a low grazed garigue, and on
settlement (typical for the period elsewhere in Crete) isrockier parts, a maquis of oak/spiny broom. The lower
known from the region. Koxar@mbelos and Koxare slopes north of Kefala, running down to the floor of
Koule may have been occupied continuously through thethe Ayios Vasilios valley (Papoures) are currently used
EIA and into Classical-Hel- lenistic, but otherwise for irrigated olive, vine and vegetable cropping. Most
Pandanassdeni andThronos Kefala seem to have been of the olive plantations here are of fairly recent date
the nearest sites of this tyffeBy Roman times settlements (i.e. within the last 50 years). Older olives Q1200
seem located once more on low-lying land, and dispéfsed. years+), often associated with stone-built ‘pocket’ ter-
An extensive scatter of Byzantinehetian pottery  races, are found E and S of Kefala, particularly on the
covers the lower valley floor N diyia Pelagia, and river banks and around Frati village. More are found
another scatter of — T date found on the Frati platform immediately N ofAyia Pelagia, on thdyios Vasilios
seems to be associated with the remains of a chapelalley floor On the low hills at the head of the Kourta-
once used by Fratenetian-Trkish forts were located liotiko gorge, too, older olives (up to 200 years old,
on Frati Kefalis summit, on the low hill S of Koxare with some probably older) dominate. Further to the SE,
Koule, and on the top of the ‘Koulé’ ridge immediately S on the ‘platform’ around Frati, there is a fair expaoke
of Ayia Pelagia.Those on Kefala and Koulé were land currently or recently used for cereals. There is clear
modern favouring of certain land types for particular
activities. Grazed areas are mostly located on the thinner
21 Referred to in théyios VasiliosValley Survey as ‘Frati Crag'. and rockier soils and steeper gradients, while olive and

NOWICKI 2000 (n. 1), 203; MOODYet al., Ayios Vasilios Valley . . - -
Survey (summary), in BRITISH SCHOGIT ATHENS, Annual Report ~ OtN€T cultivation is on lower-lying and more gently-

of Council for the Session 1991998 (London 1998), 30. sloping land, on soils with greater depth and fewer stony
22 S, HOOD and M. WARREN, Ancient sites in the province of  inclusions. But relict terracing, now covered by grazed
Agic2)§ \’\/Aagg%i,( Crete, BS/&1 ('\%IFJOGS)E; Y17‘th |17f7 oo 1 garigue, is extensive on the rocki#hinner soils, show-
iy NOWICKF%%OC%T“;)‘ o o erneoming (19 ing a substantial change of use over tifiezraces cover
25 MOODY pers comm; MOODY et al. forthcoming (n. 19). the N, S and W lower slopes of Kefala up theight

26 For Koxare Ambelos, Moody pers. comm. N. PROPKOPIOU, of about 400n, and both the N and S slopes of the
1994, Syvritos Amariou. | metavasi apo to télos tis epochis tou chalkouAyia Pelagia ridgeAs recently as @—30 years ago

stin proimi epochi tou siderou, in L. ROCCHETTI (ed), Sybrita: la : ; e
valle di Amari fra bronzo e ferro (Roma 1994),92464; EADEM, these were cultivated in cereals. The N-facing slopes

Late Minoan I1I pottery from the Greek-Italian Excavations at Sybritos Of theAyia Pelagia ridge and of Frati Kefala were also
Amariou, in HALLAGER and HALLAGER (eds) (n. 3), 37 401; referred to by locals as having been dominated by cereal
S.HOOD, PM. WARREN and GCADOGAN, Travels in Crete, 1962, cultivation in the past, although vine and olive now play

BSA 59 (1964), @—1; NOWICKI 2000 (n. 1), 18-9. : : i
27 Hood andWarren recorded a Roman farmsteatiof Ayia the most important rok.Many areas of thayios Vasilios

Pelagia, noted by Sanders as a probable villa. Koxare Ambelo angvalley floor now planted with young olives were said
nearbyAyios Markos have Roman occupation, in the former case

continuing from Classical-Hellenistic. See HOOD anARREN

(n.21), 180; G SANDERS, Roman Crete @kminster 1982), 164, 28 S, SRANAKIS, Poleis kai choria tis Kritis (Iraklion 1991), 48,
MOODY pers. comm. 422, 542, 803.
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previously to have supported ceredisrrace remains, but the other data indicated these had negen the most
and a concentration afonia, around the vil- lage dfyia intensively-used soils, probably tharikgheir thin, rocky
Pelagia tell the same storgreviously more-extensive character and generally steep gradients.
cereal cultivation was referred to around Frati vilage  Around 7®-900 ha of prime arable land (more of
(wherealoniaare also found). There are still substantial second-quality land) would be needed to support the
areas under cereals in the E part of the Frati platform anastimated number of inhabitants at the two LMAII
on the lower S slopes of KefadaSWhill. An aloniin a sites (sedable 1). Ifall prime and second-class arable
small area of cereal cultivation about halfway up the E (including a lage portion of probable second class
slope of Kefali, noticeably isolated from the surrounding arable) was exploited, the population of both EIA sites
garigue and associated with the remains of an oldcould practically have been supported from the 1-hour
farmhouse and animal enclosure, shows the historical usgerritory, but this degree of intensive use is unlikely
of this area for cultivation alongside grazing, though the Exploitation beyond the 1-hour limit almost certainly
latter has taken over toddyhe same indication is given took place, perhaps onto the fertile floor of hgos
by a complex of fieldhouses, terraces and boundary wallsvasilios valley or the Lefkoyia plain at the S end of
on the lower N slopes of Kefali. There were formerly the Kourtaliotiko goge3° The EIA settlements are
several watemmill mechanisms at Mixorrouma (in use until likely to have had a lge overlap in the territory they
the 1960s)processing both cereals and olives showing theexploited, particularly in the area of the Frati platform.
im- portance of both crops in the region. Boundary walls/ The river resources, like the arable, must have been
cultivation enclosures are common in the area and relateised by both sites. Although the hinterland exploitable
to the historically mixed, intensive use of land. Becausefrom the prehistoric, historical/traditional and EIA
agriculture has retreated, they are now often locatedsettlements is very similathe main ElAsettlement
wholly within grazed zones. Long boundary walls ap- locations are clearly less convenient, both with regard
pear on the N-facing slopes of Kefale&&W hill, and to arable land and to the main water sources, than those
on the N and S slopes of Kefali, where they usually of any other period. Howevethey have other ad-
separate areas of relict terracing from higlsteeper  vantages, especially defensibility (tflenetian-Tirkish
and rockier slopes (presumably used for grazing in thewatch-point on Kefali indicates the enduring value of
traditional system). Seasonally-used structures, relatinghe location for this purpose). Both have very good
to herding or cultivation activity at a distance from the strategic views, particularly when working together
main settlements, are rare in this region, in comparisonsince each blocks the otherperspective in one di-
with the others studied. This probably relates to therection.
density of small settlements within the agricultural zone.
The availability of lage amounts of well-watered prime
arable land in the region must partly explain the fact Vrachasi Anavlochos (Figures 1, 3, 7, 8)
that lage-scale grazing was never focused here, but on
the steep, rocky slopes of the Kouroupas massif to the TheAnavilochos ridge (3D0—600 m asl) lies directly N
west. of the village ofVrachasi on the N side of the Ngmli-
Soils are mostly derived either from the weathering Selinari ‘corridot, a broad valley running EI—SW, linking
products of hard limestone (summit of Kefala and mostthe western Mirabello Bay area with the north coast of
of the Kefali hill) or those of the metamorphic flysch Crete. It is difficult to scale at many points the S,
(much of the N and S slopes of Kefala). On Ayeos except at the saddle where the site itself is located,at
Vasilios valley floor and Frati platform, the mixture a point just behind the village &frachasi. Even these
and sorting of both types of products, and of those ofroutes involve steep ascents, near-vertically over rocks in
ophiolitic outcrops (particularly serpentinites) located some placesAlso defensible are the NE slopes — very
in the Kouroupas massif to thg, has produced fine- steep and rockwvith cliffs in parts. Howevet various
textured, deep deposits, sometimes clayey in quality (C9pther points on the N, the ridge can be climbed within
C10).Analyses of the soils showed that the lime- stone
terra rossas had the highest levels of available nutrients,

30 The initial fieldwork was later extended to cover the re@on
and W of Kefali, to provide a wider characterisation of the hinterland
29 Also indicated by alonia on the lower N-facing slopes of Frati of the settlement there. The results of this additional work will be
Kefala’s SWhill. published in a future paper
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Fig. 3. Western Mirabello area, showing 1-hour ranges of known LM Ifites. Contour interval 100 m

about half an hoults size is too laye to make it fully  the valley to the S, and mumber of sites in the northern
defensible, but it is a strategic view- point, looking N to foothills of the Lasithi mountains, SW of Neap®ii.
the wide approaches from the coast and S over the valleydentification can be clearly made of LM @ occupation
route3! The wider area is rich in settlement of the EIA.

Dreros, Milatos, anénavlochos itself have occupation 32 The site at Milatos continues into the Hellenistic period.

from LM Il C throughArchaic, all apparently without s A XANTHOUDIDES, Archaiologiki Periferia (Kritis). Erevnai, skafai
breaks in occupatioft.LM Il C sites not occupied after kai evrimata kata to etos 1918, in Parartimathaiologikou Deltiou,
PG include Neapoli Kastri, OpposMa\Aochos across AD 4 (1918), 3-30; IDEM, Erevnai, skafai kai evrimata kata to etos

1919, in Parartima tofirchaiologikou DeltiouAD 6 (19D —21), 1% —

57; H.VAN EFFENTERRE, Nécropbles du Mira- bello (Etcrét 8, Paris

31 Historically, a major transit route also ran across the low hills 1948); S. MARINA'OS, Le temple géometrique de Dreros, BCH 60

to the north of the ridge (E. POAKIS, Palaies ekklisies stdrachasi, (1936), 21 -84; Y. DUHOUX, Létéocretois: les textes, la langue
AmaltheiaTomos F',Tevkos 1 (1971), 97; E. KARXALAKIS, Ena (Amsterdam 1980), 33A. KANTA, The Late Minoan III period in
dysegreto keimeno tou 1834, me plirofories yia tin periochi tis anatolikis Crete; a survey of sites, pottery and their distribution (SIMA 58,
Kritis, AmaltheiaTomos I', Tevkos 70/71 (1987)% —6. Goteborg 1980), 12-8; NOWICKI 2000 (n.1), 17-3.
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Fig.4. Central Cretan area, showing 1-hour ranges of EIA sites. Contour interval 100 m

material onAna- vlochos (particularly concentrated on The upper part of the ridge is of hard Jurassic lime-
the western, higheand more craggy sumnfitbut the  stone, which produces thin, rocky terra rossa soils. Lower
settlement clearly expanded considerably over e R on its slopes a layer of soft limestone produces deeper
period. The remains of a large (not clearly datable) soils, high in chemical fertility and incorporating some
perimeter (?) wall are visible in the N part of the saéfulle. nutrient-rich weathering products of the hard limestone.
On the S, below about 360 m asl, phyllite dominates

33 These sites are discussed in Tiapes case studpelow
34 A. FARNOUX and J. DRIESSEN, Recherches sur I'’Anaviochos,
BCH 115 (1991), 78 -50; NOWICKI 2000 (n.1), 172. 35 HAYDEN (n. 1), -17; FARNOUX and DRIESSEN (n. 34).
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the whole valley and produces deep, easily-worked soilsare found the oldest olives, up to c. 150 years old and
The latter two soils have historically been consistently unirrigated. There is a very limited extent of olives over
favoured for agriculture (see below). On the low hills c.15-30 years old on the terra rossas on the N side of
to the N, a mixture of soil types, derived from various the ridge, the latest area of olive expansion.
outcrops of hard limestone, phyllites and quartzites, Carob was also an important crop here in the past.
mixed with deposits eroded from the main ridge, is seen.Large areas of excultivated clrolive maquis, with
A large spring is found at the limestone/phyllite bound- trees of about 8100+ years old, are located on the
ary on the S slopes, where the villageMohchasi is  lower E and SE slopes of the ridge. These old planta-
located. tions are on the mgin of the rocky and thin terra
Intensive archaeological survey has never beenrossas, contrasting with the areas of old-established
undertaken in this area, so that much of the prehistoricolive cultivation. Almond and carob are frequently men-
settlement pattern remains unkno%rMy fieldwork tioned in records concerning the region in the 16th and
recorded a lower-lying site up to c. 8500 sq m im- 17th centurie4? which also show that barley/wheat and
mediately N of Anavlochos, dated from LM @ pulses were grown in substantial quantities — a substan-
onwards?’ and one, datable somewhere i PA, tial contrast with todag complete dominance of olive.
located S of the ridge (Fi@). Both are about 2@inutes’ Vines were also grown, although they were never very
walk from the summit and suggest agriculturally-related important. In the 1830s, there was still a substantial
satellite settlements on deepeirore easily worked soils  mixture of cultivated trees — almond, plum and carob
than those around the main sifesettlement aw/ra- — with olive in the Latsida ar¢d.Regular exports of
chasi is documented from at least 1391, when it waslocal olive oil and carobs grown in the region took place
already fairly lage (population 475 by 1577 Both it from Milatos and Sissi in the early 19th centtfry
and neighbouring Latsida (on the valley floor to its SE)  The lage nucleations a¥rachasi and Latsida ex-
flourished as laye villages (above 600 people) into the ploited the surrounding lands through a fieldhouse
20th century but the abandonment of many smaller system from at least thEurkish period.The remains
settlements has been occurring over the last 200 yearsf farmhouse ometochigroups and single units are
in favour of the nucleations at Malia and Sissi on the numerous, particularly along the N base of the ridge.
north coasg’ The historical emphasis on olive, carob and nut pro-
The present boundary between cultivation and pas-duction involved intensive seasonal lahobut these
turage on Anavlochos follows a similar contour all bases were also concerned with cereal cultivation, as
round the ridge. Few olives reach onto the steep terraa nearby complex of windmills showsopographically
rossas. The E slopes above ¢ 350 m asl and the N ondke bulk ofAnavliochos blocks easy access betwéen
above c. 330 m are entirely covered by grazed gariguechasi and the lands to its N, explaining the concentration
or medium-height maquis. On the S, the higher part ofof farmhouses here. Some are still in use totkyw-
the cultivated area (up to 3@@asl) is completely domi- ever the exact nature of their use has changed in the
nated by young olives (under 50 years old). Lower downlast 3 —70 years, from being lived in for a significant
to the S and E (on the valley bottom and lower E slopes)part of the year and associated with mixed cultivatmn,
completely non-residential use (during the period of the
olive harvest onlyjf3
36 A possible MM peak sanctuary has been identified on the
summit ofVigla, at the eastern end of tAeavlochos ridge (K. NO-
WICKI, Some remarks on the pre- and protopalatial peak sanctuaries 49 N.M. ZERVOYIANNI, Kritika symvolaia Enetokratashmal-
in Crete, Aegean Archaeology 1 (1994), 48). theiaTomos I', Tevkos 8 —55 (1983), 10-1; E.I. NOUCHAKI, Kri-
37 Demagne noted the presence @& PG sherds at the bottom of  tiki chorografia: geografia, istoria, statistiki plythismou, apostaseon kil.
the ridge on the N and E, including cult material at Kako Plai, very (Athens 1903).
close to this scatteWhatever the character of the site, it must have 41 E. KARAVALAKIS (n. 31),5-6.
been closely linked to the main settlement above (J. DEMARGNE, 42 |n 1842 the main products of the region are listed as including
Recherches sur le site de I'Anavliochos, BCH 55 (19313-36 oil, almonds, carob and dairy products. (Ch. BYZANTINOU, Kritika
379-407). syntachthenta kai ekdothenta (Athens 1842), 48. All the first three were

38 SPANAKIS (n. 28), 2@ -3. still being exported from nearby Sissi in the early 20th century
39 PLATAKIS (n. 31), 10-1. NOUCHAKI (n. 40), 103; SRNAKIS (n. 27), 715.
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On the higher slopes éhavlochos, the now garigue- prime arable areas. Howeyibenefited from a strategic
covered terraces mostly seem to have been used foviewpoint over a very lge surrounding arealhe
cereals in the past. The terraced areas abandoned foroductive nature of its sizeable 1-hour hinterland
grazing and not re-used for agriculture are usually thosesupports Haggis’reconstruction of agriculturally-based,
on limestone terra rossas, while ex-grain terracethen  self-suficient strategies for El&settlements, but there
lower phyllite soils have often been planted with olives is no obvious economic reason to use the ridge top itself,
in the last 50 years. Past grazing of the higher slopesand other (defensib) considerations were clearly the
of the ridge is testified to by a few stone-built enclosuresmost important. SignificantJyn view of the continuity
or small pens, sometimes on their own, sometimes form-of occupation here through the EIA, there is substantial
ing part of anandra/mitatocomplex, indicating mixed roomfor expansion on the same site. The fact that the
smallholding practices. Current grazing on Anavlochos location commands a good arable terrifomyth an
is specialised and extensive: the ridge is usedjeazing immediate hinterland adequate to suppopagulation
‘block’ by a lage herding operation based elsewhere. much lager than that estimated for LM — SM, may

It was found, as in other areas, that while the hardalso have favoured the settlemantbngevity and
limestone soils were high in nutrients, they had beenexpansion.
historically disfavoured for intensive agricultui@day
these.inaccessible zones are not considered vv.orth.y ok ritsa Kastello (Figures 1, 3, 9, 10)
any kind of cultivation, in the context of a decline in
cereal agriculture and an emphasis on cash crops. But This site, first occupied in early LM IIT and aban-
they do represent a significant area of second-qualitydoned by PG, lies above and west of the village of
arable land in the immediate hinterland of the EIA site. Kritsa. It stands 590 m asl, a hill of hard grey limestone
The carrying capacity of the 1-hour range was sizeablewith sheer clifs to north, east and south, and has good
and would seem well able to have supported the estimatedefensible characteristics, although its western side,
LM 1l C and later population (s€kble 1).As the where a saddle joins it to higher slopes behind, had to
settlement expanded between PG and A, problems maye protected with a fortification weftt.
have arisen from the concomitant territorial expansion Kastello forms part of the eastern foothills of the La-
of Milatos and Dreros; on the other hand, the abandon-sithi range, which have scarps of hard limestone on their
ment of Neapoli Kastri by PG means its hinterland is eastern sideslhe small gages penetrating these scarps
likely to have been available for use by Anavlochos hold winter watercourses draining onto the Rampos
from that time onwards. (plain) below to the E. This area covers sgbarekm,

The EIA and traditional settlement locations are signifi- surrounded on three sides by low hills of flysch, soft
cantly diferent here, although they have nearly the samelimestone and phyllite. A springline is located at about
hinterland.The lage historical village was sited exactly 340-50 m asl on the E slopes below Kastello, and the
on the spring line and at the junction of the deepest,site of the modern and traditional village seems to re-
most easily worked soils on the valley floor with the flect the long-term importance of this. The springs are
stony terra rossas on the steeper slopes above, allowingot substantial enough to have supplied historical irri-
reasonable access to the higher slopes of the ridge fogated cultivation, as the @@ number of small stone-
grazing or cultivation (as evidenced in the past), butlined wells of various dates on the lower eastern slopes
also, more important)yto the lagest prime arable areas. of Kastello and Plativolo, and on thk@mpos show
In contrast, the main EIA settlement location is wholly Garden cultivation has historically been impotfaon
surrounded by the lower-quality land (which would re- the latter area, with its deep, mixed soils, and along with
quire a substantial investment in terracing to cultivate), irrigated olive, is a main land user there taday
and had more ditulty in accessing the lowdying Little is known about the prehistoric settlement pat-

tern of the area. An LM IA-B settlement may be

43 Themetochiahave seen changes of owner residence away from 44 K. NOWICKI, Investigations in the Cretan MountaiAscheo-
Vrachasi, but many owners still live in the wider region; e.g. Neapoli, logia 39 (1988), 19-5; IDEM, 1992 (n. 1), 6—8; IDEM, 2000 (n1),
the Potamoi valley areailonia and broad terraces associated with 120-3.
some structures indicate the past cultivation of cereals or pulses, not 45 J.P de TOURNEFOR, A Voyage into the Levant, per
found at all in the area todaly one case, olives of up to 70 years old form’d by command of the late French King (London 1718), 36;
surrounded and partly obscured aloni; in another young olive T.A.B. SPRAIT, Travels and Researches in Crete (London 188%), 1
planting covered the whole areas of a sizeable farmhouse complex withl37. The soils probably have high water-retaining qualities (by analogy
terraces and boundary walls. with the findings of Morris; MORRIS et al. (n 13).
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Fig. 7. Contour map of Anavlochos area,

expected on or near the Kritsampossince tholos tombs

showing EIA sites. Contour interval 20 m

Kastello settlement and those Edpes (see below).

of this date were found on a low hill there, and also nearEvidence for Roman settlement is scarce in the loc8lity

the present village to th&.*¢ The nearest contemporary

settlement appears to be at Lato (3.5 km to the NE),

Kritsa village has at least Byzantine rddtand has
traditionally been one of the largest villages in the Mirabello

where excavated occupation layers go from Geometricregion. Population seems to have remained above 100C

through Hellenistic, but where there is, ac- cording to
Nowicki, surface pottery dating as early as LMCIH

since at least the 16th cent- uand above 2000 through
the 20th centuryl'he lage size of the historical population

PG* From PG onwards, Lato seems to have drawn up

population from the whole surrounding area, including the

KCh 5 (1951), 444; KANA (n. 32), 13 -39; M. TSIPOPOULOU
pers comm.; MTSIPOPOULOU and LVAGNETTI, | isterominoikon

Il periodos stin Kritsa Mirabellou, in: Pepragmena @uDiethnous
Kritologikou Synedriou (in print).

47 J. DEMARGNE, Les ruines de Goulas ou l'ancienne ville de
Lato en Crete, BCH 25 (1901), 28307; P DUCREY and O. PI-
CARD, Recherches a Lato,Trois fours archaiques, BCH 93 (1969),
792 —-822; IIDEM, Recherches a Lato. Il. Le grand temple, BZH
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must be linked to the attractive arable qualities of thedown the E cliffs, or a by longer walk around from the
kampos but the modern village is supported by a variety W), accessibility is made significantly more difficult by
of means, including specialised herding and a crucialthe location, which seems to have been mainly chosen for
element of tourism. defence® At the same time, the proximity of a good
The immediate area has adarproportion of deep, defensible location to such\aalu- able arable area was
easily workable soils, derived from mixed products of probably the reason for the location of such a large site
soft limestone, flysch and phyllite around the lower here.
hillslopes and on thkampos But on the higher slopes The subsistence needs of the Kastello population
around Kastello and Plativolo, thinneockier limestone  could even have been met within the 1-hour range, with
terra rossas predominatéree crops have long been a very intensive use of land, but it seems reasonable to
important here, and Ige stands of excultivated almonds suggest that use was made of areas outside this — per
are seen, which date in the 14st200 years — such as haps the further eastern extent of Kanpos or the
the semiwild maquis covering the summit and slopeshigher second-class arabuncultivable rocky slopes
of Kastello. Old olives and carobs cover parts of theto theW. If the latter extensive terracing would be
lower terra rossa slopes around the village. The presenteeded for cultivation, or they might have been used
large areas of garigue-covered terra rossa — e.g. offor herding. The presence of a settlement at Lato may
Plativolo and the higher slopes to the W — often havealways have constrained use of the high-quality arable
signs of past cultivation in cereals and/or legumes.to the NandE of the 1-hour range. The desertion of
Broad terraces associated with building complexes re-Kastello from PG may seem fidult to explain, given
flect the combined practice of herding and cultivation the room for expansion on the site and itgdaarable
on a small-holding basis here in the past 100 yearscatchment. Howevetato, while having both these cha-
showing the versatility of these barren-looking areas, racteristics, also had better topographical accessibility
whose soils have a high available nutrient content. Onand a better view of the seaward approaches to the E
the kamposand lower hillslopes there is plenty of and lage Lakkonia valley to the N — i.e. the ability to
evidence for past diverse, but concentrated, agriculturaldominate a lager political and economic territary
use: numeroualonia and terraces (where gradient re-
quired these), and old boundary features such as lines
of very old olives. Although garden crops and olives Tapes Epano and Kato Kastello
were important here in the past, the complete disap{Figures 1, 3, 1, 12)
pearance of cereal cultivation from tkemposn their
favour has occurred only in the last 50 years. There are relatively few LM IIC settlements at these
Soil analyses, in conjunction with the field studies, altitudes (110 m and 780 m asl respectivetyBesides
showed that as #navlochos andrapes (see below), this height factgrthere are several others which make
a ‘combination’ soil type, over soft limestone bedrock the Tapes sites fit some of the popular (but as | shall
but incorporating a small element of hard limestone argue, somewhat misleading) perceptions of LMQII
weathering products is one of the most chemically sites: they are located in an area on the currergingar
fertile, and also possesses good workable qualitiesof agriculture and now strongly orientated to herding,
However it is limited in its extent, which is unlikely with a high proportion of steeply-sloping, rocky land
to have been much ger in the EIA. More extensive, in their hinterland. They are also remote from known
historically and presently most-favoured, and also highLBA settlement centres.
in fertility, are thekampossoils, with the adjacent mixed Epano and Kato Kastello are rocky knolls atdpgh
phyllite-/flysch-derived soils. As in the other areas ridge of hard limestone. This slopes steeply down on
studied, the whole emphasis of settlement and cul-the north to the Potamoi valleg natural route leading
tivation in most periods appears to have been on thewvestward into the Lasithi mountains from the Neapoli
lower-lying areasThe LM IIl C settlemens positionis  area.To the S of the Kastellos lies the narrow N
remarkable from this point of viewlthough access to  SE-running valley where the village ©épes is located
the best arable areas can actually be achieved from ifc. 53 —-560 m asl). The Potamoi valley has several
fairly quickly (by precipitous descent at one place only LM IIl C sites along its course (Adrianos Fortetsa, Drasi

BCH 95 (1971), 18—222; NOWICKI 2000 (n. 1), 19-20.
(1970), 56 —59; V. HADJIMICHALI, Recherches a Lato, Ill: Maisons, 48 Although see SANDERS (n. 26), 141.
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Fig. 8. Arable zoning map of Anavlochos area

Xeli, Zenia Kastrokefala® Although defensible, these do to the N and S. Only to the W do the higher peaks of the

not occupy good vantage points, being hidden in the depth&asithi range block long-range visibility

of the valley TheTapes sites have thfent topographical TheTapes valley contains a seasonal stream and se-

characteristics. veral small springs. Low hills of hard limestone with
They are intrinsically highly defensible, by virtue of terra rossa soils run S and E from it to thgdarakko-

steep slopes and cliffs surrounding their summits andnia valley 5 km fromTapes.Though bounded by hard

command an excellent view over agararea of lower limestone hills, th@apes valley floor has soils derived

lying land and the sea to the E, as well as the valleysrom phyllitic flysch exposed along its sides and bottom.
The flysch weathering products are often overlain by

49 SPANAKIS (n. 27), 439.
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those derived from the hard listene, forming a ‘com-  contains large amounts of semi-wild olive and carob. Thus
bination’soil type of the typeseeratAnaviochos and Kritsa  the appearance of large tracts of the landscape which
Kastello (see abovep large spring is located in the currently appear barren or wild has changed in the very
‘Chalasa’ scree W of Epano Kastello, and another on therecent past. Nutrient analysis in conjunction with physical

N slopes of Epano Kastello, at about 900 m asl. characteristics explains the high desirabil- ity for agriculture

Little archaeological fieldwork has been carried out of the combination-type soils in the valléyt the phyllite

in the area, and its ancient settlement pattern is practisoils, larger in their extent, have been equally favoured,
cally unknown. The nearest LM IR—-B settlement  mostly thanks to their work- ability and low gradients.

may be in the Lakkonia valléy Nowicki first properly As in the Frati area, traditional settlement was dis-
recorded and dated the LM [ sites (and a third pos- persed, partly because of the highly dissected landscape
sible one at Charakas, a small knoll in Tapes val-  but also because good arable was scarce, requiring the

ley).>* All are abandoned by PG — perhaps, like Kritsa, use of the 2nd-class land on the higher hillslopes (less
in favour of settlement at Latdhe area history be-  necessary in the Frati casé@h aid this, and because
tween PG and Late Byzantine is very little known. herding was also significant in the traditional econpmy
A settlement affapes appears iWenetian record® extensions of settlement were also used, in a way not
The population stayed small, at around 100, during mostseen in the Frati region. | will return below to the spe-
of the Venetian andrurkish periodsA related small  cific and more general, contextual reasons for which

permanent settlement, now used asetochj existed | think theTapes ElAsettlements were unlikely to have
at PalaioTapes (SE of the village, in an arable ‘pocket’ had a specialised herding focus, even given the agricul-
with a spring) from at least the late 18th century tural constraints just described.

Despite the current dominance of grazed garigue in  An issue | shall further discuss, already highlighted
this area, particularly on the terra rossa soils with steepabove, is the close bordering or overlap of manylLNC
gradients, many cultural features show the previous usesites’ immediate hinterlands. This raises the question
of such zones for mixed cereal/legume agriculture andof whether site ‘clusters’, as defined by Haggis, can be
herding. The very steep slopes immediately N of the Kas-distinguished in meaning from sites which are closely
tellos are mostly terraced all the way down to the Potamoiproximate, but placed slightly further apart than the
valley floor, and have examples of abandoned small- 0.5km he suggest$,and of how such settlements inter-
holding complexes on them as high a®-90000m asl. acted in the course of subsistence actiploitation
The latter incorporate working/residence structures, ani-of the lage areas of 2nd-class arable lying between the
mal enclosures, andlonia, with two lage cisterns, Kastellos and Adrianos Fortetsa, for example, must
shared by several of the complexes. The density of tercertainly have required some form of regular negotiation
racing here, in contrast to that seen in qtlseamnilar between the communities.
zones of 2nd-class arable at Kritsa and Anavlochos, The arable grading and carrying capacity exercise here
demonstrates the past need (arising from a shortage gbroduces a result in line with what we might expect from
prime-quality arable) to use this poorer land with greater studying the traditional settlement pattern and eco- nomy
intensity Property boundary walls and field enclosures Although theoretically subsistence needs could be met if
in the same zone also show an historical intensitysaf. almost every square metre of the 1-hour range was used
All these features date within the 1ast02800 years, it is almost certain that the less-intensive use of a wider
but have often only gone out of use in the l&+30. area, including a large proportion of second-class arable,
The valley flooy the main prime arable area, were always took place. This case provides an especially dramatic
intensively used for cereals, legumes and vines. A pre-example of differential preferences in the location of
vious use for tree crops of the rather rocky slopes andhistorical/traditional and EIA settlement. The EIA sites
lower hills S of Kato Kastello is demonstrated by the are very obviously not best-placed for exploit- ation of the
character of the maquis now covering this area, whichsheltered prime arable in the valleys. The walk from Epano

Kastello to theTapes valley floor is 40 minutes or more.
Kato Kastello, while closestill does not command the
50 As indicated by the fortification wall. prime arable nearly as well as does the historical/modern
51 Above the current limit for olive cultivation (c. 700m asl). village.As in the other areas discussed here,detflement

52 NOWICKI 2000 (n. 1), 10-7.
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Fig.9. Contour map of Kritsa area, showing EIA sites. Contour interval 20 m

priorities were driven by other factors than subsistence.Profitis Elias Rokka and Korifi
The choice of the Kastellos must have related to their(Figures 1, 4, 13, 14)
intrinsic and strategic defensible qualities, especially as
part of awider defensible system of settlement. The high  The last case chosen for study exemplifies a type of
visibility of both sites from a great distance around perhapslarge, long-lived ElAsettlement to which/rachasi
had a symbolic as well as a defensive valuéhe Anavlochos also belongs. In this case the occupation is
abandonment of both sites by PG is likely to relate at leaseven longer-lasting — well into the Classical period and
partly to the inaccessible nature and limited size of theirto Hellenistic in the case of Rokka. The site settlement
political and arable catchment by com- parison with, for takes the form of a ‘clusteor pair of very closely-
example, that of Lato. adjacent sites (separated by less than 1 km). Both are
fairly difficult of access (Rokka has very steepfslif
on its W and S sides), but seem to have derived most
of their defensibility from the size of the communities
53 Where Nowicki has found surface material of this date (NO-
WICKI pers comm). 55 SRANAKIS (n. 27), 755; NOUCHAKI (n. 40), 94.

54 NOWICKI 1988 (n. 44), 18-5; IDEM 2000 (n. 1), 12-7,
220.
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based there and from their strategic location. There mayall the way into LM IIIB. In the wider area there are good
also have been fortifications on Rok&aulnerable indications of a fairly scattered, but dense LMAHB
saddle — evidenced, but perhaps obliterated by the latesettlement pattert?, representing a substantial popul-
(Venetian) ones. Unlike the other Edfes studied here, ation in the area, which seems to have been retained afte
Rokka shows long-term use in the historical period —the relocation in LM 11IC 5! After the Classical-Hellen-
but as a fort onlydrawing our attention to its defensible istic period the Rokka and Korfi sites went out of use
characteristics. Another interesting feature in this case,(Sanders suggests that the main Roman settlement ir
which again points up the operation of very special the area was on the site of the modern Profitis Elias
settlement criteria operating in the EIA, is the presencevillage)®? In Late Byzantine, Rokka was fortified, and
of a lage LBA settlement on the very saddle between became an important military stronghold, retaining this
the two EIA site$® There could not be a much more function into thevenetian andurkish periodsA large
direct and vivid example of settlement movement village grew up alongside the fort. The pattern of tradi-
between the two periods. A set of contrasting inferencegional land use was apparently based mainly on this
can be drawn about subsistence practices at EIA sitesiucleated village, which had tg arable areas easily
like these, where relocation of LBA settlement took accessible from it in the open landscape, and so little
place within a very small vicinityand others, where need for fieldhouses or other settlement extenstons.
the shift covered a greater distance (see below). A hamlet dating back t@genetian times, and abandoned
The landscape of this part of central Crete is open,only about 50 years ago, is located\gia Anna, at the
rolling and of generally high arable qualipart from NE foot of Korifi. In general, then, both prehistoric
the basement of hard limestone withsitu terra rossa  and historical ‘normal’ — i.e. not defensibly-specialised
soils, of which the two hills and the Kormos ridge to — settlement was on the low-lying, gently-sloping areas.
their N are formed, the combination soils on their lower As elsewhere, the LM IIC site locations are the ex-
slopes, and a basin of colluvium between them, the lancception to this rule.
in all directions around, (running down to the two broad  Soils analysis, arable grading and carrying capacity
valleys to E and W) is a soft pure marl which produces calculations indicate that within the @) 1-hour range
fine, light soilsin situ. While probably poor in water of the EIA sites there was a very high proportion of
retention, the chemical fertility of these soils is high, first class arable landlhe lage community could be
and they have been in intensive use for vine cultivationeasily supported by its use, or by the use of closely-
since at leasYenetian times. Nonetheless, as in most adjoining areasThe lattey given the absence of rival
other areas studied, the intensity of recent tree cropsettlement in the immediate region, was probably
ping is exceptionaVines, and to a lesser extent, olives, unproblematic at first, although the expansion of other
now stretch as far as the eye can see, although historicalentral Cretan settlements’ territories must have impo-
sources indicate grain and some grazing in the area untised firmer boundaries in the course of t&-A period.
as late as the early 20th centdrige intensive character | have mentioned the open character of the landscape
of historical agriculture demonstrates the fertility and in this region. This seems deeply relevant to the Profitis
physical ease of cultivation of most of the landscape;
only the hills themselves are uncultivated islands in _ o . ,
asea of green. of the first millennium BC from thglps toAljatqlla. Proceedings of a
N . conference held at the University of Birmingham, January 2000
The Vitsiles settlement, mentioned above, appears torthcoming).
to start in EM and lasts into LM IB. Its size from the
MM period onwards is estimated at around08sqm.>®
My fieldwork also found large scatters of M4 LM
pottery on the gentle lower slopes NE of Korifi d&d
of the Vitsiles site — the latter perhaps an extension of
the main settlement — but is not clear if these continued

56 HAGGIS 1993 (n. 1), 140.

57 For a discussion of potential symbolic meanings in EIA settle-
ment locations, see Haggis forthcoming (n.1)VARVOURANAKIS,
Rethinking the Late Minoan IlIC settlement pattern WARDLE et
al. (eds), Lighten our darkness: cultural transformations at the beginning
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Fig. 10. Arable zoning map of Kritsa area

Elias sites’ location and success, since it provided not onlyall the favourable attributes of thddacation — some of
an optimal subsistence hinterland, but accesstomaber  which were significant mainly in the changing socioeconomic
of important communication routes traversing the island. context of the B—A period— it is not surprising that the
From PG onwards, archaeological evidence shows thaProfitis Elias sites enjoyed such longevity

the whole of central Crete was a coresoioeconomic

development, seemingly related tbigh level of external

contacts and to the good communica- tions links within

the are&” The growth of many large sites in the region

in the FIG—A period must have been linked to this

development, and also have helped to promote it. Given

234-5), but the main settlement area was undoubtedly on the saddle
58 S. MARINATOS, Anaskafi en lkasto kaiVathypetro Kritis, at Vitsiles.
PAE (1955), 3®—10. There is also LBAmaterial on the hill of Rokka 59 J.S. PENDLEBUR, TheArchaeology of Crete (London 1939),
itself (L. MARIANI, Antichita cretesi, Monumenti Antichi 6 (1895),  60; MARINATOS (n. 57); E. SAPOUNA-SAKELLARAKISArchanes
a I'époque mycénienne, BCHL4 (1990), & —88.
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Table 1.
Table of carrying capacity calculations (all sites). See explanatory notes

Conclusions on the relationships many of which have already been pointed out in the
between EIA settlement and subsistence discussion above. In all cases the EIA settlements had
more dificult access to arable or water than historical,
It is the contrasts, rather than any analogies, betweerraditional, or LBAsettlementThe diference in access
EIA and traditional/historical settlement and subsistencemay be rather small (as at Kritsa, Frati) or considerable
which | have been concerned to point out heonira (as atTapes) but it is always seehhus other factors
Haggis 1993%°> The dominant patterns of long-term than subsistence certainly prevailed in locational choice.
settlement, land-use and land favouring in conditions Nevertheless, the present-day carrying capacity of the
of unmechanised agriculture (always influenced lyelar  immediate hinterland of each site was always about
scale social and economic frameworks), give a goodadequate to support the estimated EIA populations on
indication of land potential in each case study area,a mixed farming basis. Given a generally greater depth
and a firm basis from which to identify these contrasts, of soil on hillslopes in the EIA, lge parts of these
hinterlands must have had an even higher potential at

60 SAPOUNA-SAKELLARAKIS (n. 59), §-102. that pe”Od'

61 This dating for the inception of the main occupation at both
sites is based on my own observations on Korifi and Novsidkit
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The density of small settlement, whether within clus- emerged between new settlements all over the igland,
ters or slightly more widely-spaced, often seems likely further helping to sever old political and economic
to have produced a significant overlap between subsistbonds. The absence of supravening structures of poli-
ence hinterlands. This is true in several regions, exceptical authoriy/security of established markets, and (at
perhaps central Crete (where deafiént kind of defens-  least initially) of consolidated control by the new small
ible topography seems to have encouragedeaatit, more ~ communities of lage territorial areas, would combine
widely-spaced and nucleated distributiéfh}he implica- to discourage lgre-scale, high-investment activities
tion is that frameworks of subsistence activity would such as specialised herding (evidenced neither by the
frequently have had to be negotiatéds the settlement  settlement distribution nor by other pasfshe LM Il C
pattern changed from PG onwards, with the expansionarchaeological record, see below). The same fadsrs,
of some settlements and their territories and the abandonwell as the broken, defensible topography of settlement
ment of others, access would have to be negotiated ofand the insecure conditions which gave rise to de-
a lager scale (qgrin fact, institutionalised)This is an  fensive reactions) must all have encouraged fairly small-
interesting subject, which | address in another p&per scale self-sifiiciency as a primary concern. Howeyer

The LM III C settlement change itself must have forms of (kinship- or follower-based) reciprocal alliance
created(as well as have reflect#been caused by) the between communities, small-scale complementary ex-
fragmentation of laye-scale sociopolitical systems. Most change of produce, or even membership of more than
regional politich/economic centres were abandoned. one community accompanying with rights to land use,
Though the old centres or important sub-centres — Knosby some individuals are likely to have operated, given
sos, Phaistos, Chania, and a few afffer continued to  the frequent overlapping of subsistence hinterlands. In
be occupied, it was on afdifent scale, with internal spatial a case like that of thEapes sites amtidrianos Fortetsa,
readjustments suggesting changed forms of societal orthe contrasting but closely adjacent hinterlands of the
ganisation. Their previously-existing support systems, two settlemergt/groupings might encourage a degree
both of rural dispersed and regionally-nucleated settle-of complementarityNowicki has suggested something
mernt’© changed so fundamentally that it would have similar for Karfi — above the limit for olive cultivation
been impossible to maintain existing kinds @jamisa-  — and the much smaller settlements on the lower slopes
tional links within regions. Instead, new relationships to its north!? But while the comparatively lge size
(and new day-to-day physical contacts) must haveand complexity of Karfi would suggest a satellite pattern

around a single main settlement (which also may have
both Rokka and Korifi (although Rokka may already have been partly been the cas‘e a_t AnaVIIOChese a}bove)’ ,m many OFher
occupied in LM IIIA—B). There are diagnostic pieces of LM IIIC to ~ cases there is little evidence fdifferentiated socio-
G pottery on the site. political or economic relationships within settlement

62 SANDERS (n. 27), 154. _ _ _ clusters or regional groups. Inequalities in hinterland
63 A variation on the model of extensive agriculture described by

HALSTEAD (n. 17).A few 18th- to 19th-centurgnetochiabelonging potential Or In p‘reV|qust-eX|st|n.g levelf‘;_ of _Infra'
to the Monastery oAyios Giogos Epanosifis adjoined the Profitis ~ Structure might give rise to early inequalities in eco-
Elias area. Sources relating to these record a focus on grain as well asomic relations — e.g. between a site like Arkades
vines (R. RSHLEY, Trave!s in CreteVqum.e. | (Londpn 1‘837), 2.28; (Afrau) and one like @anoszfﬁ' or between thé’apes
E.C;E'lI'OR/(AlI;ISSé)‘O:XES Giogios oApanosifis (Istoria Mia Monis), sites and Lat/Kritsa Kastello. But fully-specialised
subsistence production systems and truly interdependent
exchange relationships at settlement level are unlikely
for the 12th and Iith centuriesThe combination of
small subsistence territories, absence of political com-
plexity and physical insecurity would make the pro-
duction of subsistence surplus for regular exchange dif-
ficult to ensure. On the question of specialised herding,

64 See e.g. J.N. COLDSTREAM, Geometric Greece (Second
edition) (London 1979),8-9; J.N. COLDSTREAM and H.WCAT-
LING, Knossos North Cemetery: Early GreEkmbs (London 1996),
716-7; |. SAKELLARAKIS, Some Geometric and Archaic votives



Fig. 12. Arable zoning map oTapes area
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neither the settlement pattern across Crete, nor localemonstrates the perceived importance of lineage, with
regional patterns, fit any kind of specialized herding small com- munal tombs (some of which show the passing
model’* That is, there is no clear differential pattern in on of wealth through generations) common, as they had
location or altitude between groups of sites in any region,been in LM IIlA-B. There is other evidence that lineage
with some (we would expect smalllrss permanent ones) or other forms of cohesive social identity structures were
in the ‘core’ grazing zone and other main settlements,strong through the Cretan EIA — settle- ment continuity or
outside it. In the absence of suckyatem, there would very short-range movement between LMQland 5 —

be no herding-related reason for most sites to be a#;’® the strong role of public cult; the unrestricted
medium, rather than high average altitudes, but at theconsumption of high-value gooéfsBut we should not be
same time so generally difficult @mccess from nearby misled into assuming too much continuity with the LBA,
arable areas. The few sites which laeated well within  given the kind of radical disjunction of relationships | have

higher mountainous areagErga- nos Kefali, Karfi, Gonies
to FlechtronTapes Kato Kas- tello, Loutraki Kandilioro,
Males (Christos) Schistr&)are often large and complex

discussed, and this stability was generated within the EIA
period, rather than passed on to it.
LBA land use-practices must partly have affected sub-

settlements, some with associated cemeteries affirmingsistence scope in LM IIC. Given up to 500 000 sheep/

their long-term, stable use. In thapes case, the small

goats involved in the lge-scale herding systems of

size of Epano Kastello and its high altitude and defensibility LM A—I1ll B Crete, many of the hillslopes must already
might suggest eefuge place used by the inhabitants of have been cleared and graZé&tands of olives and
Epano Kastello, but not a herding site (too close to the mairvines probably existed in the vicinities of significant
site; un- necessarily inaccessible). In fact, neither the generdlM Il A—B sites like Profitis Elia¥itsiles, KoxareAloni
or local patterns of settlement, the prevailing political and (see above), Gournia, Milatos, Arvi Kamamd other&
economic framework, limitations of the hinterland environ- which have LM IlIC settlements nearpgnd these could
ments, nor the archaeofaunal dasupport specialised have continued to be exploited. Even around Karfi,
herding as characteristic of the LM @l economy fields (though not olive plantations) mudteady have
Although new community relationships had to egeer been well established by LM IA-B settlenents on or
in LM Il C, LM Il A-B socioeconomic structures and around the Lasithi plaif? In other areas, more limited
practices ardikely to have left some kind of legacy to presence of LM IIIA-B small (farmingrelated?) settle-
12th- to 1lth-century Crete. Some local lineage groups ment also suggests some predevelopmikhe landscape
could well have maintained their cohesion and authority around ElAsites — e.g. aVrokastro, Praisd¥. Where
during thesettlement move, and kinship could, as noted
above, have constituted an important framework of socio- ¢ HALSTEAD (n. 11); FORBES (n. 11); M. FOTIADES,
economic interaction beween the new communifies. Modern- ity and the past-still-present: politics of time in the birth of

. . regional archaeological projects in Grees&A 99 (1995), 9-78.
Evidence for 12th- to 10th- century social structures 66 The paradox of high settlement density in poorer arable regions

and widely-spaced nucleated settlement in a better one again demon-
strates that other factors than subsistence l&dl $ittlement priorities.

67 HAGGIS 2001 (n.1).

68 S.A. WALLACE, Subsistence and hinterland as factors in
settlement location and sociopolitical change through the Early Iron
Age of Crete, Pepragmena tQi Diethnes Kritologikou Synedriou,
October 2001. For discussion of PG-A settlement change in Crete, see
NOWICKI 2000 (n. 1), 24-9; S.A. WALLACE, Socioeconomic
change and the meaning of settlement in the Early Iron Age of Crete,
12th—7th centuries BC (PhD dissertation, University of Edigbur
2001), and L. SJOGREN, Sites, settlements and early poleis on Crete
(800-500 BC) (PhD dissertation, University of Stockholm 2001).

69 Of non-defensible type, e.g. Chamalevri (M. ANDREADAKI-
VLASAKI, Chamalevri. Agros Dim. Stratidaki, AD 46, B (1991) 642
29; EADEM, Chamaleuvri, Kritiki Estia 5 (199-96), 25—64); Kastelli
Pediada (GRETHIMIOTAKIS, LM Il pottery from Kastelli Pediada,
in HALLAGER and HALLAGER (eds) (n. 3), 3-37); Malia
(A. FARNOUX, Malia au Minoen Réceni+IllA:1, in DRIESSEN
and ARNOUX (eds) (n. 3), 13-48).

70 On LM Il A—B settlement patterning see, for example, BENNET
(n. 5).

from the Idaean Cave, in R. HAGS. MARINATOS and GC. NORD-
QUIST (eds), Early Greek Cult Practice (Stockholm 19883-1993;
IDEM, Ekato chronia erevnas sto ldaio Andro, AE 126 (19879,-23
63; G.HOFFMANN, Imports and immigrants: Near Eastern contacts
with Iron Age Crete (Ann Arbor 1997).



Fig. 13. Contour map of Profitis Elias area, showing EIA sites. Contour intervai 20
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Fig.14. Arable zoning in the Profitis Elias area

relocated settlement was at a greater distance frontlearance, terracing and pathmakimgist have been
previously-exploited arable areas, the latter could still required, with a substantial input of tinaad labour

be used by means of fieldhouses (e.g. the Lakkonia plairParallels to this situation may have existed aaBos

by theTapes sites), or through links to other LM dI Kefali, Mirthios Kirimianou and Kavousi Kastro.
communities close to these areas — as in the cases of Although, following the argument made above, the LM
Monastiraki Katalimata and Kavousi Kastro, where Il A-B hierarchy of settlement — with centre(s), regional
nearby sites at Chalasmeno avicbnda could easily  sub-centres (perhaps the base for economically semi-
access the northern lerapetra isthmus, settled and farmealutonomous individuals/groups, or the collecthgroduce

in LM 1l A-B.% Extensions of access to arable would on behalf of the centre($f)villages, and singlarmhouses,
be particularly likely where the carrying capacity of could no longer have operated, a new kificegional and
the new sites’ immediate hintands was limited. Never-  supra-regional functional hierarchy coudtheory have
theless, a new subsistence isfracture would still have

to be built up within each sites locality if it didot

already existAt Tapes, for example, the lack ofrejor this change gues againdtvhitley’s identification of two, non-articulated
pre-existing settlement, and the limited quality of the types of 12th- t‘o 10th’-centL‘|ry societ:':ll forms, related to different types
arable land in the area, suggests little LMAHB of setdlement (‘stable’ and ‘unstable).

infrastructure is likely to have been in place, and more

71 The contemporaneitywidespread character and profundity of
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emeged in the 12t—11th centuries. Howeverlose study Small's and Foxhal models for EIAmainland
does not suggest this to have been the case. While thet@reece’? together with Haggis’ for Crete, provide
appears to be a full descending range of site sizes (baseal useful basis from which to discuss the relationship
on a sample of 48 estimated sizes out of c. 130 knowrbetween settlement and socioeconomic systems at this
settlement sitd&’ their pat- terns of spatial distribution do time. All agree that changes in sociopolitical frame-
not fit to any recognisable hierarchical structure (Figuresworks, rather than environmental or primary subsistence
15 and 16). There appears to be a maximum size limit ofchanges, gave rise to new economic priorities, which
30-40000 sqg m (large villages), but a clustering in the influenced the location, survival and development of
small-medium villagesize range (@—15000 sgq m). EIA communities.While the mainland models gue
Distribution of size groups not geographically ew& and that the communities most physically distant or structur-
as with the other evidence reviewed above, suggests thatlly distinct from the old (collapsed) systems stood the
defensible topo- graphy (with, always secondasitcess  best chance of survival/prosperity in the EIA, this is
to arable land) strongly influenced both site location andnot clearly applicable to Crete. The range of settlement
size.A few special site functions probably apply in this movement was much more limited here, and the shift
period, paralleled in, and perhaps continuing from, LM was a deliberate act, with size, location and success at
[l B (but undoubtedly operating within radically changed first very strongly influenced by factors of defensibility
structures) — gateways/ports (Knossos (Katsambas/AmThus, successful EIA settlements varied greatly in their
nisos); Chania¥® extra-settlement cult places (e.g. the physical relation to the old centres. Some former centres
Psychro, Idaean, Patsésnnisos,Tsoutsoros caves, Ka- continued in use and developed through the EIA (al-
to Syme)®° small farmhouses (e.g. in tAgios Vasilios, though with a greatly changed structural role), making
Vrokastro, Praisos areas); even a few small herding sitethe contrast between new and old less extreme than orn
(not part of the main settlement pattern) in the high Sfakiathe mainland. Proximity to old centres could prove an
mountains and Kouroupas massif advantage in terms of economic infrastructure, but was
not directly instrumental in the longevity of EIA settle-
ment, any more than distance Wa# social develop-

72 NOWICKI 2000 (n.1); IDEM, Economy of refugees: life in the . .
. y ] A. ments, too, there must have been less polarisation be-

Cretan mountains at the turn of the Bronze and Iron Ages, in CH

NIOTIS (ed.) (n. 2), 18-73. tween old and new structures of authorltyith the
73 For references to these sites, see NOWICKI 2000 (n.1), high degree of spatial reganisation, such distinctions
1437 10 -80. must have been difult to draw and to maintain, and

74 In fact, vertical transhumance models do not fully describe . litical Id th
herding practices in historical or modern Crete eitSeeA. CHA- new sociopolitical structures could thus egeemore

NIOTIS, Problems of ‘pastoralism’ and ‘transhumance’ in Classical quickly and universallySemi-autonomous groups partly
and Hellenistic Crete, Orbierrarum 1(1995), 3-89; IDEM, Milking disassociated from the centralised authorities, seem al-

the mountains: economic activities on the Cretan uplands in the Clas- L mifi ; . :
sical and Hellenistic period, in CHANIOTIS (ed) @), 181-221: ready to have played a significant sociopolitical role in

H. KOSTER, Yours, mine and ours: public and private pasture in LM IlI _A —-B,*and t_his fact would faC”iFate the rapid

Greece, in PN. KARDULIAS and M.T. SHUTES (eds)Aegean formation of new fairly stable community structures

strategies: studies of culture and environment on the European fringgn the 12th Centurg,’s

(Lanham/Oxford 1997), 14- 87. . . .,
75 Historically and traditionally the core grazing zones, and pre- In VIeV_V Of_the present studytonclusions, Haggs

sumably usually so (when cleared) in ancient times, since they areCharacterisation of LM IIC settlement as reverting to

limited in use for other kinds of exploitation, especially above c. #%500 g basic subsistence ‘backbone’, in the absence of com-

asl, the approximate limit for cereals. ; ;
76 The general reference for these sites is NOWICKI 200@)(n. plex supporting structures, is not explanatory of the change

13-4, 13%-8, 143-8, 15/-64.
77 SeeTable 3 in the explanatory notes, below 79 See HAGGIS 1993 (n. 1WALLACE 2001 (n. 68).

78 ivi : i
continjfebDe.tviaMeﬁLl_Le’\tguEg\r/é)vr:;g Teecggzﬁ:\?értkgrg:ek:: ?nméls%llj\lcggll 80 |t seems likely that unrestricted competitive consumption in this
y 9 ' " sphere could only have continued as the norm if other structures of

(eds) (n. 2), 2892, for the notion of the control of land by lineage o5 “stapility were firmly established. S@HITLEY, Syle and
units persisting from the LH IIl period into the EIA. society... (n. 2), 18-7; IDEM, Social diversity... (n. 2), Z-1.
81 J. KILLEN, The Linear B tablets and the Mycenaean economy
in A. MORPURGO-DA/IS andY. DUHOUX (eds), Linear B: a 1984
survey (Bibliothéque des cahiers de I'Institut de Linguistique de Lou-
vain 26, Louvain 1985), 24-305; P HALSTEAD, Agriculture in the
Bronze Age Aegean: towards a model of BronAge economyin
WELLS (ed) (n.18), 16-119; IDEM, Pastoralism or household
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itself. Self-sufficiency would indeed seem to have risen in lived sites, their lack of markedly large size, complexity or
importance at this time, but the shift did not take place inother special features during the 12thtthicen- turies,
direct response to large-scale economic change, a facnd the approximately simultaneous abandon- ment across
most clearly demonstrated by the subtle differences inthe island of so many earlier defensible settlements, argue
topography and hinterland character be- tween LMCIII  against the notion that different types of EIA settlement
settlenent and that of other periods at which village-level with different occupation spans represent significantly
self-sufficiency was the norm. In the case of Kavousi, different, non-articulated social structuf@gsnd against

the main low-lyingkamposarea is suggested by Haggis aggressive takeover as the main or only mode of settlement
to have been fundamentally unattractive for cultivation, expansion. The increasing size of the some settlements
even under irrigation (an improvement most likely to be from PG and the other factors they have in common,
maintained by complex economic/political systems). Thusinstead suggest that thecess of nucleation was connected

it was settled only in periods of complexity when such to the emergenagf new forms of social authority and a
improvements were possible, and when politcaltrol of changing, more corsolidated economic base: the roots of
this territory with its access to the coast, wasicially state formation.

important. This, for Haggis, explains why settlement left My case studies show that the LM @I SM settle-

the area in the changed circumstances of the 12th to 10tinent pattern can in no sense be seen as a ‘natural’ ol
centuriesYet my studies have shown that the areas of‘default’ one, determined by subsistence priorities or
low-lying land in the vicinity of other EIA sites were often by hinterland potential, although these did play a role.
of the best arable quality in the region, well-able to be ex-Rather settlement seems to have been directly instru-
ploited within small-scale, low-investment economic mental in creating a new set of macroeconomic and
frameworks, and regularly used for settlement in mostsocial conditions into which subsistence production had
other periods than the EIA. In this context the Kavousi to fit. Basic subsistence practices are not likely to have
example appears to be something of an anamaly varied dramatically between LM IA-B and LM IlI C,

My brief remarks about the abandonment of some but the scale and prioritisation of activities, the type and
of the studied sites by the PG period have tended tadegree of investment in land improvement, the location
focus on subsistence-related factors — limitations on theof exploited areas, and the social and economic relations
carrying capacity of their arable hinterlands and on theirof the people engaged in production must all have done.
opportunities for territorial expansion. However | do
not believe that these were the ordy even the main,  Explanatory notes
factors in this very significant settlement change, which
was to play an integral, creative part in the rise of the
polis. When considered together with other sites of their ~ Given the long-term flexibility in perceptions of what
type and dateVrachasiAnaviochos and the Profitis constitutes cultivation and grazing land in Crete, Bint-
Elias sites also suggest a more complex picture tharliff’s categories of ‘poor grazingnd ‘good grazing’,
that drawn by Nowick?® of a ‘movement down’ to  based very larely on current land use, appearance and
less defensible locations from PG onwards in responsesoil characteristics, seem too direct in their assumptions
to a reduced threat of attack. Their common characterfrom present-day to past land ¥8e-ere, | assessed
istics are not just a ddrent type of defensibility (appar  the productive potential of all land in the 1-hour range
ently based more on [ge-scale collaborativefeft and of a site with regard to its potentidr both herding-
strategic positioning than on intrinsically defensible based and agricultural exploitation in the past, on the
topography) but a lger physical space for substantial basis of the combination of data types discussed above.
settlement expansion, as well as the ability to control/Grading criteria were applied consistently to all the case
exploit a lager political, as well as subsistence, territory study areas. ‘First-class/prime arable’ refers to land which
than is true of the abandoned LM @l sites. Their  would be of the highest potential under a dry farming
locations also seem to reflect a growing concern with
access to trade/communication routes (as other archaeq-
logical evidence for the®_A confirms)” The wide- 62 et o ot Krio Katoll Vi Kastelo. Kato Chorio

spread distribution and common features of these long-Profitis Elias (where pre-existing settlement is likegwen the LM
Il A-B tombs found there). See NOWICKI 2000 (n. 1), 89042,
103 -4; WATROUS (n. 1); IDEM;The Gournia Survey (forthcoming).

herding? Problems of scale and specialization in early Greek animal

Land potential assessment methodology
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Fig. 15. Range of site sizes, based on estimates from surface scatters on 48 sites
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Fig. 16. Site size frequencies, based on estimates from surface scatters on 48 sites
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regime, possessing a combination of the fol- lowing although it is impossible to estimate for exact variability in
features: physical workability of soils; gentle gradient; productivity on different qualities of land. In all, 4
evidence for intensive and regular historical/traditional use;alternative calculations, assuming differing extents of
(usually) relatively high chemical fertil- itit was apparent,  agricultural land use, were made.

however that the relative quality of the best arable land 3. Carrying capacities for each 1-hour range were
varied between the areas studied. For the present purposealculated allowing a maximum of 1.2 ha of land per
thiswas not crucially dis- torting, although certajrftyr individual on annual fallow rotation and assuming
example, very high quality arable like that of the Profitis a100% reliance on cereal producealfle 2) The estimate
Elias area is likely always to have been considerably moreof 1 ha of arable fallow needed to support a grazing
productive and to require less investment than the so-animal was used, together with the estimated require-
called ‘prime arabledf theTapes valley floar'Second- ment for an individual on a mainly animal-product-
class arable’ here is land which can be shown through théyased diet (of &0 animals)® to add the number of
presence of certain cultural features to have been used afdividuals which could be sustained from herding on
arable at periods in the past, and which may be used agnd in the 1-hour range (see discussion on the types of
such todaybut is of a relatively thin-soiled, rocky and |and assumed to have been grazed, above). Since al
steep characteand has been less regularly- or intensively- land which could be cultivated could also have been
used in the past than prime arable areas. ‘Probable secongrazed, | produced maximal potential grazing figures
class arable’ is land which has no apparent evidence foby combining the area of cultivable land with unculti-
past cultivation, but which seems to be of very similar vable zones (excluding ige expanses of rock). How-
character to second-class arable in the same areaver it might be agued that only cleared, cultivated
‘Uncultivable’ areas are large extents of extrem- ely thin fallow or excultivated land can be assumed to have been
soil or bare rock, with no evidence of past or presentgrazed, so a figure which assumes that only all poten-
cultivation. The last category is the most dif- ficult to tjally cultivable land was grazed was also calculated,
grade, since geomorphological change may have reduceg|ithough this is obviously rather an artificial one.

soil cover in some cases, but when gradient and land use 4. Bintliff’s agument for the average use of only
history are taken into accountjtde more supportis lent 30409 of hinterland carrying capacity at prehistoric
to this designation. The last category is always much thesjtes was used to calculate an alternative figire.
smallest, and the tendency of the study has been to pytiowever based on historical and ethnographic studies
land into the probable 2nd-class arable, rather than crete generally and in the case study areas, and in
uncultivable, class where there is any chance to do soyjew of the high density of EIA sites in most of the
rather than assume too much about past land-use Ofreas studied (with their 1-hour ranges often overlapping
preferences. The result is to show the maximum possiblgach other), it seems better to assume an alternative
cultivated area, with a margin of error which allows both pagvier use of local carrying capacifaximal use of |
for limited geomorphological change within a regitstter the 1-hour range is also highly unlikelyowever

assessing land potential, it was possitolenork out 5. Population was assessed using a method propo-
approximate carrying capacity for the 1-hcamge of each g4y Nowicki for LM 111C—SM settlements with

site. Dry farming, and the yields/requments presented in - 410 merative plan? This method uses the excavated
Table 2 (based on tra- ditional/historiegriculture), were ‘2o o karfi with %—30 houses and the estimation of

assumed in each case. The calculations were as follows; _g people per house, as the basis for suggesti®e.

L A maximum and minimum. value for carryinlg 240 people per 800 sq m of agglomerative architecture
capacity were calculated according to whether prime

and second-class arable only were assumed to have been
used, or probable second-class arable was also taken , , S .
into account _83 Like Ayia Anna, Platl,A_rml. See LV WATROUS, L§3|th|.
: . fA history of settlement on a highland plain in Crete (Hesperia Supple-
2. Second-class arable areas were halved in two Ofpent 18, Priceton 1982): K. NOWICKI, Lasithi (Crete): One hundred
the alternative calculations, and probable second-clasgears of archaeological researdlegearArchaeology 3 (1998), 2

arable areas were halved in all of them, to allow for lower 48- _ = _
84 B. HAYDEN, Crete in transition. LM IIA-B architecture: pre-

productivity in comparison with p(ime ‘arable. This seem.ed liminary study SMEA 26 (1987), 19-234: JWHITLEY, M. PRENT
to allow adequately for over-estimation of land potential and S THORNE, Praisos IVa preliminary report on the 1993 and

and for necessary extra labour input on stony/steep land}994 survey seasons, BSA 94 (1999);428.
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Table2. Statistics and estimates on yields and consumption basedlllmaugh’s data on mostly traditional,
i.e.unmechanised, farming in Crété

(an estimate roughly paralleled by Morsigalculations  reliance on cultivated crops. Thus, given an inevitable use
for Vrokastro and other ElAites!®® The method is often  of animal resources, a substantial margin of error is
problematic and needs to be used with caution, particularlyallowed. The figures can be considered in conjunction
when architecture does not appear to be agglomerative owith traditional/historical family plot sizes, although
a site is known only from surface sherd scatters. It seemshese have beenfatted over time by various social
to me unlikely that dwellings the size of those at Karfi and political structures. Gasparis, using primary sources
regularly housed as many agp@ople, and the figure of from the earlyVenetian period, discusses the average
5 people per average-sized house seems moraize of peasant landholdings (6-92.8 ha in cereals,
representative. For the sites studied here | therefore usasually with additional areas under olives or vires)
a range based on a modification of Nowigkilethod, i.e.  the average yields obtain&.For a holding of ¥odi
assuming c. 125 to 150 people ped0® sq m of built  (c. 1.2 ha) he gives the average figure of 680 kg, with
area, with the reservations al- ready mentioned. aseed-yield ratio of 4. Bintliff records average family
plot sizes of 3.2 ha in traditional Créfé Further data
Estimating the productivity
of unmechanised agriculture

and subsistence requirements per person par le Centre de I'Antiquité Grecque et Romaine de la Fondation

] ] Hellénique des Récherches Scientifiques et I'Ecole frangaise a Athénes.
The calculations assume subsistence on one foodstuffthénes,2 -6 octobre 1990 (Paris 1992), 1.9205; J. POLIVIER,
alone and eating to fulfil caloric requirements rather La collecte et la circulation de l'information économique dans la Crete
for the host of other sociocultural reasons which com- mYcénienne, in DRIESSEN andRNOUX (eds) (n. 3), 39-407.

. 87 There is a site recovery bias in east Crete, where a larger amount
plicate the way humans consume food. These assUMPs; research on this period has been carried out.

tions are completely artificidl* but provide the safest 88 With most of the lage sites known from the Lasithi area,
estimate of the maximum land areas needed for subincluding the flanks of the mountains and thus bordering parts of other
sistence. The figures given represent the area of sowin@"eas and probably from central Crete. Eastern Crete (the Siteia

N . ountains area) is characterised more by small- to medium-sized sites,
0
needed to Support an adult individual, assuming 100 /Operhaps due to its broken (but good defensible) topography and limited

pockets of arable. However there were a fewdasites here too —
85 See HAGGIS 1992 (n.1). Kalamafki Kipia, Kato Chorio Profitis Elias (J. WHITLEY et al.,
86 See J. DRIESSEN, ‘Collectaritems’. Observations surdlite Praisos Ill: a report on the architectural survey undertaken in 1992,
mycenien de Cnossos, in J.GLIVIER (ed.), MykenaikaActes du BSA 90 (1999), 48—-28; NOWICKI 2000 (n. 1)WATROUS (n.1);
IXe Colloque International sur les textes mycéniens et égégyas)ise IDEM (n. 75).



96 SARO A. WALLACE AEA 4

sources and published calculations supporting the esticonsumption for a family is estimated abKesmini-
mates given iMable 2 are cited in the notes below mum (5.12g) Examination of the data for 20th-century
1. Estimates by Garnsey on average subsistenceCrete presented yllbaugh''® and by Bintlif suggests
requirements and cereal yield per ha in antiquityagre that c.0.1 ha of olives per person should be allowed
follows: wheat is suggested as having a yield oflg#5  for where olive is a significant element in subsistence
ha, barley 770 kg/ha, with a seedlyield ratid. o —1: 6 (up to 30% of caloric intake). Bintfifsuggests about
for these crop&?® He gives a figure of 17kg of cereals 1 ha of olives as average for a 7-person family under
per person per year for subsistence require- ments, whictraditional system&®
is close to Osborng’of 180 kg-®
2. An estimate by Bintlif on average cereal yield
per ha in traditional Crete is 807 kg per ha (derived General subsistence parameters
from some ofAllbaugh’s higher figures for Cretan — exploited species known from the EIA
yields, rather than the lower ones, and making little
allowance for the completely unmechanised nature if Recent and forthcoming publication of botanical and
ancient farming, the needs of fallowing and seed re-fauna data from LM IIC sites will allow us better to
tention). reconstruct the main features of subsistence strategies
3. A range of primary and secondary estimates onat different sites.The proportions in which various
cereal yields and requirements from traditional and species were exploited depends much on contemporary
historical farming in the southern Aegean, ranging from socioeconomic frameworks, as discussed above. The
590-900 kg for yields per ha andlQ—-287 kg for amount of evidence presently to hand confirms the use
individual requirements, are collated by DaVis. through the EIAof the main LBAspecies — emmer
4. Whitelaw suggests that 1.5 ha of arable would einkorn, olive, grape and fig. Almond is also known
have been necessary to support one individual, even ifrom LM Ill C-PG assemblagé$’ As demonstrated
the early 20th centuryand that average cereal yield (except where most of a settlementiinterland was
per ha would have been c. 340 kghtaThe closest above about 700 m, restricting the cultivation of olive),
correspondence to the figure | have arrived at aisove all would be cultivable at the new sites. A diverse range
the estimates recorded by Halstead and Jones from faref livestock species is represented in several published
mers on modern Carpathos using traditional metfiomts  or shortly-to-be-published LM IIC faunal assemblages
always including bare fallowing). These are 1.2 ha of (Table3); contrasts in their proportions between sites
cereals to feed one person per y&akssuming a roughly  may relate to dirences in landscape and/or local econo-
70%:30% balance of cereals and olive as major food- mic frameworks. Although sheep/goat is usually the most
stuffs in the diet, a figure of about 0.94 ha per personimportant species, a true pastoral economy is not demon-
per year is arrived at, slightly less if pulses formed strated by any assemblage (supporting the discussion
asignificant part of the diet. above, of settlement-level herding specialisation as unlikely
5. Olives must be looked at in a slightly feifent to have characterised this period). Pig and cattle are bettel
way from cereals and legumes. Pashley noted thatrepresented at low-lying sites with gentler topographt
150-200 trees are needed for h98tatg c. 625 kg-'4 the evidence from inaccessible, mount- ainous Kavousi
He suggested that an average family consumedig0
tata (c. 250 kg) per yeawith a mean of 3-20 mistata and other sacred grottoes in Cretea(¥éw 1996); LV. WATROUS,
the produce of about 30 trees. The average weekly oilthe cave sanctuary of Zeus at Psychro. A study of extra-urban

sanctuaries in Minoan and Early Iron Age Crete (Aegaeum 15, Liége
1996), 18 —11; SAKELLARAKIS 1987 (n. 64); N. KOUROU and

89 W. SCHAFER et al. Amnisos (Berlin 1992); SALEXIOU, A. KARETSOU, To iero tou Ermou Kranaiou sto Pat&mariou, in
Anaskafi Katsampa Kritis, AE (1955), 31-314; E. HALLAGER ROCCHETTI (ed.), 8-164; SCHAFER et al. (n. 86); S. ALEXIOU,
and B.P HALLAGER, The Greek-Swedish excavations at fega Tsoutsouros, inArchiotites kai mnemeia (Nomoi Irakleiou kai Lasi-

Aikaterini Square, Kastelli, Khania, 1071987.Vol. Il. The Late thiou): skafikai erevnai kai perisyllogi archaititon, AD 18, B’ (1963),
Minoan 1lIC Settlement (Acts of the Swedish Institute at Athens 310-11.
XLVII:11, Stockholm 2000).
9 A, KANTA, Cult, continuity and the evidence of pottery at the
sanctuary of Symé&/iannou, Crete, in D. MUSTI, et al. (eds), La
transizione dal miceneo all’alto arcaismo. Dal palazzo alla citta. Atti
del Convegno Internazionale, Rom4,-119 Marzo 1988 (Roma 1991),
479 -505; B. RUTKOWSKI and K. NOWICKI, The Psychro Cave
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Table3. Faunal remains from ElAites — proportions of main species (percentatjes)

Kastro also shows a surprisingly high proportion of cattle University of Edinburgh and some results were analysed
to have been butchered on the site. by the Department of Chemistkyniversity of Edinbugh.

97 B.J. HAYDEN, Rural settlement of the Orientalising through
Soil analysis methods Early Classical period: the Meselerdgalley, eastern Cretehegean
Archaeology 2 (1995), 93.

The value and limitations of the types of analyses carried 22 S,SN?F'EHSS fg%ﬁﬂ;ﬁ;;,1:%;;:?;&_c'j"vgqr_s%)"25(3672;)'See
out here are discussed in various basic teXtand his note of caution, 626.
summarised in the table belolwwas useful teompare
results with others obtained for Crete by Nearad Zvorykin,
Bintliff, and Morris!?* The work was carried out in the

Soil Science Laboratory of the De- partment of Geography

91 MOODY, pers. comm.

92 SMALL (n. 78); L. FOXHALL, Bronze to iron: agricultural
systems and political structures in Late Bronze Age and Early Iron
Age Greece, BSA 90 (1995), 2350; HAGGIS 1993 (n. 1).

93 Contra Foxhalb thesis for mainland Greece.

94 DRIESSEN (n. 86); J. BENNETCollectors’or ‘owners’?An
examination of their possible functions within the palatial economy of
LM 1l Crete, in OLIVIER (ed.) (n. 86), 1%-67; P CARLIER, Les
collecteurs sont-ils des fermiers? in OLIVIER (ed.) (n. 86)-803.

95 Small suggests a similar situation for the mainland. See SMALL
(n. 78).

96 NOWICKI 2000 (n. 1), 241-7.
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Table 4.

and Mg by atomic absorption spectrome@yantifi- cation
of water-holding ability and particle size analysis, valuable

Methods in land potential assessment and used in ks studies,
could not be carried out within the scope of my study

pH was measured, using an electrometéra sus-

pension of 10 g of soil in 25 ml of distilled wat€&ar The British School at Athens

bonate content was measured using a carbonate ‘bomb’

where the reagent was 6N HCI used with @& dry

soil. CEC measurement was carried out by measuring

concentrations of K, Ca, Na and Mg in samples gf 5

of soil extracted in 125 ml 1M Ammonium acetate.

K and Na were measured by flame photometry and Ca

Table5. Composite table of soil analys€$his is a heavily simplified table: a fuller range of soils types were in fact
mapped at the level of 0.25 ha units, sampled, and analysed in each study area).

100 HALSTEAD 1996 (n. 81), 34; IDEM, From determinism to
uncertainty: social storage and the rise of the Minoan palace, in
A. SHERIDAN and G. BAILEY (eds), Economic archaeology: towards an integrated approach (BAR Int. Series 96, Oxford 1981), 204; IDEM,
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