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ABSTRACT - The Chalcolithic of the Lake District, southwestern Anatolia, contains a gap of two millen-
nia. Elsewhere in western Anatolia the Middle Chalcolithic is present; the Lake District alone lacks it.
We present the first continuous, high-resolution geochemical record for the region, an ITRAX-scanned,
radiocarbon-dated core from the Gencali palaeolake. The gap opens while effective moisture is rising,
within the dated section of the core. Climate did not initiate it. Higher in the sequence, between c. 6600
and c. 5850 cal BP, clastic delivery reaches its Holocene maximum, and Middle Chalcolithic settlement
elsewhere in western Anatolia appears to end within that interval.

KEY WORDS - Middle Chalcolithic; settlement dynamics; palaeolimnology; Holocene climate variability;
Lake District; Anatolia

Ali so bile podnebne razmere vzrok za izpraznitev Jezerske regije (Lake District)
v jugozahodni Anatoliji? Zapis paleojezera Gencali in vrzel v srednjem halkolitiku

IZVLECEK - Halkolitik Jezerske regije v jugozahodni Anatoliji zaznamuje priblizno dve tisocletji dolga
vrzel. Srednji halkolitik je, razen v Jezerski regifi, dokumentiran povsod v zahodni Anatolifi. Predstavlja-
mo prvi neprekinjeni visokolocljivostni geokemijski zapis z radiokarbonsko datiranim sedimentnim
Jedrom iz paleojezera Gencali, ki smo ga analizirali s skenerjem ITRAX. Vizel se zacne v casu narascanja
efektivne viaznosti, znotraj datiranega dela sedimentnega jedra. Podnebne razmere torej niso bile vzrok
za nastanek vrzeli. Visje v sedimentnem zaporedju, med priblizno 6600 in 5850 kal BP, doseZe vnos klas-
ticnega materiala najvisje vrednosti v holocenu. Zdi se, da se v tem casovnem intervalu konca srednjehal-
kolitska poselitev tudi drugod v zahodni Anatoliji.

KIJUCNE BESEDE - srednji halkolitik; poselitvena dinamika; paleolimnologija; podnebne spremembe v
holocenu; Jezerska regija; Anatolija
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Introduction

The Middle Chalcolithic is the least visible phase of
Anatolian prehistory. It is not simply that fewer sites
are known. The period occupies a structural blind spot
in how Anatolian prehistory has been written, and the
blind spot has a shape. Ulf-Dietrich Schoop (2005) attri-
butes the deficiency to inadequate archaeological data.
Jak Yakar (2014) and Antonio Sagona and Paul Ziman-
sky (2015) resolve the difficulty by passing over the
phase and concentrating on the Early and Late Chal-
colithic. Bleda S. Diiring (2010) accepts the shortage of
evidence but locates its cause elsewhere. The neglect,
heargues, follows from a Childean reading of prehis-
tory in which periods of stability and low complexity
attract no attention. On such a reading the diagnostic
features of the Early Chalcolithic began in the Neolith-
ic, and the Late Chalcolithic is the opening phase of the
Early Bronze Age. Between these two absorptions lies a
period represented by little material, less complex than
what surrounds it, and situated in the middle of the
passage from village to city. A progressive model that
requires villages to grow into towns and towns into
cities has no place for an interval in which nothing ap-
pears to grow. Labelling that interval a dark age, and
thereby setting it aside, allows the model to proceed
undisturbed. The number of settlements assigned to
the Middle Chalcolithic in western Anatolia has risen
steadily (Blum 2014; Derin, Caymaz 2017; Takaoglu
2017; Takaoglu, Ozdemir 2017; Tuncel, Sahoglu 2017
Ozdemir, Ozdemir 2021; Aykurt, Ayengin 2022; Yav-
san 2022; Gaywr Tigh 2025), and a coherent cultural
horizon is now traced from south to north. What re-
mains anomalous is the Lake District.

The Lake District is not an under-researched region.
Systematic archaeological work began there in the
early 1910s (Ormerod 1912) and has continued with-
out long interruption for more than a century. Four of
the region’s tells have been excavated to sterile soil
(Hacilar, Kurucay, Bademagaci, Hoyticek), and its Neo-
lithic and Early Chalcolithic se-

of the Early Chalcolithic, several of them beneath de-
struction debris (Duru R. 2008). Reoccupation, where
it occurs, follows some 2000 years later and inherits
nothing from what preceded it (Duru R. 2016).

Surveys have recovered Early Chalcolithic sites and
Late Chalcolithic sites, but no sites representing both
periods (Ozsait 1976; 1984a; 1984b; 1989; Becks 2013).
In the regional chronological framework of Refik Duru
(2016), the standard reference for the sequence, the in-
terval between them carries no period name at all, and
is entered as a question mark (Tab. 1), because no as-
semblage has been recovered that would warrant nam-
ingit.

The gap is therefore not an inference from negative
evidence advanced here. It is a feature of the region’s
own chronology, and it has two properties that require
explanation. The first is that it exists in a landscape that
has been looked at very closely. The second is that it is
confined to the region: through the same two millen-
nia, Middle Chalcolithic settlement continues across
the surrounding parts of western Anatolia.

Three explanations are available, and they have not
been weighed against one another. The first is environ-
mental. Conditions at the close of the Early Chalcoli-
thic deteriorated to a degree that made the lake basins
untenable. Duru (2016) rejects this on archaeological
grounds, arguing that the destruction deposits sealing
the Early Chalcolithic levels are the work of human
agency rather than of natural causes. A climatic reading
of the same deposits has nonetheless been proposed.
Lee Clare et al. (2008) connect the fortifications and
conflagrations at Hacilar, Kurucay, Hoyiicek and Bade-
magaci with the interval of rapid climate change be-
tween 8600 and 8000 cal BP, and argue that climatic
stress acted on these communities indirectly, through
pressure on resources and armed conflict. Their propo-
sal was set against the Greenland ice cores and a marine
core from the southeastern Aegean, since no terrestrial

quences are among the best do-
cumented in Anatolia (Duru R,
1992; 1996, 2008; 2013; 2016;
Duru, Umurtak 2005; 2019;
Umurtak et al. 2007; Duru G.
2011) (Fig. 1.B). Yet no deposits
or assemblages have been se-
curely assigned to the Middle
Chalcolithic. The excavated se-
quences terminate at the close

Period

cal BC

cal BP

Basis

Early Bronze |

3400/3300 — 3000/2900

5350/5250 — 4950/4850

typology, ™C

Late Chalcolithic

3700/3600 — 3400/3300

5650/5550 — 5350/5250

typology

?

5800/5700 — 3700/3600

7750/7650 — 5650/5550

Early Chalcolithic

6000/5900 — 5800/5700

7950/7850 — 7750/7650

typology

Late Neolithic

6200/6100 — 6000/5900

8150/8050 — 7950/7850

typology, *C

Early Neolithic Il

6600/6500 — 6200/6100

8550/8450 — 8150/8050

14C

Early Neolithic |

8000/7200 — 6600/6500

9950/9150 — 8550/8450

14C

Tab. 1. Regional chronology of the Lake District after Duru (2016), with cal-
ibrated BP equivalents.
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archive from the settled landscape itself was available
to it. Their proposal forms part of a wider programme
on the impact of rapid climate change in the eastern
Mediterranean (Weninger et al. 2009; Clare, Weninger
2010).

Duru’s judgement is a negative one drawn from the
settlement record alone, and it has never been tested
against an independent environmental archive, be-
cause no such archive existed. The second explanation
is methodological. Settlement continued but has not
been recognized, obscured by thin deposits, by alluvial
burial of the plains, and by a survey record concentrat-
ed in the lake margins and islands rather than in the
uplands and caves where the period is attested else-
where. The third is cultural. The gap is real. Sedentary
occupation ceased, and the region was not resettled in
any archaeologically legible form until the Late Chal-
colithic.

The first of these can be tested against a sedimentary
record. A core from the Gencali palaeolake, within the
settled landscape itself, was scanned by ITRAX and ra-
diocarbon dated, and yields a high-resolution record of
environmental conditions that is continuous across the
entirety of the settlement gap. The terminus of the Ear-
ly Chalcolithic falls within its radiocarbon-controlled
section. At the onset of the gap, clastic delivery to the
basin is rising rather than falling. Effective moisture
was increasing at the moment the settlements ended.
The environmental hypothesis is not supported, and
Duru’s archaeological judgement is independently
corroborated.

Higher in the sequence, between ¢. 6600 and ¢. 5850
cal BP, the core records a sustained rise in clastic delive-
ry culminating in the highest values of the Holocene
section. The interval falls in the final third of the gap
and cannot have initiated something already more
than a millennium old. One further observation is
worth recording, and we record it as an observation ra-
ther than as a finding. Across the regions surrounding
the Lake District, Middle Chalcolithic settlement ap-
pears to terminate within the rising limb of that inter-
val, before its culmination (Blum 2014; Derin, Caymaz
2017; Takaoglu 2017; Takaoglu, Ozdemir 2017; Tun-
cel, Sahoglu 2017; Ozdemir, Ozdemir 2021; Aykurt,
Ayengin 2022; Yavsan 2022; Cayir Tigh 2025). The
core is a small, closed basin and speaks in the first in-
stance for its own catchment, not for western Anatolia.
But it is one of the nearest continuous Holocene envi-
ronmental records to the region in which these settle-
ments lie.
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Regional setting

Physiography and settlement niches

The Lake District occupies the northern margin of the
Western Taurus, a landscape of tectonic basins holding
large lakes, among them Burdur, Salda, Yarish, Acigol,
Beysehir and Sugla, separated by steep carbonate rang-
es. Four settlement niches can be distinguished within
it. The alluvial plains fringing the lakes carry the tell
sites on which the region’s prehistoric sequence has
been built. The lake shores form a second and closely
related niche. Beyond them rise the rugged uplands of
the surrounding ranges, dissected and thinly soiled.
Within the carbonate massifs lies a karstic system of
caves and rock shelters. The last two account for the
greater part of the region’s surface area, and have re-
ceived a small fraction of its archaeological attention.

The basins are hydrologically closed or nearly so, and
their lakes are shallow. Under a Mediterranean regime
of winter precipitation and summer drought, water le-
vel and clastic delivery respond rapidly to changes in
the precipitation-evaporation balance (Davraz, Cak-
mak 2016). Shallow endorheic systems of this kind
amplify climatic signals rather than damping them (Co-
hen 2003). The same sensitivity carries an archaeolo-
gical corollary. Fluctuating lake margins repeatedly ex-
posed and drowned the low ground on which the tell
sites stand, and alluvial fans issuing from the surround-
ing ranges have buried substantial areas of it. Where
prehistoric settlement lay on the plains, its visibility
today is a function of Holocene sedimentation as much
as of prehistoric behaviour.

Chronological framework and conventions
Dates in the narrative are given in calibrated years BC,
following the regional archaeological literature, with
calibrated years BP supplied where the geochemical re-
cord is discussed. Period boundaries are given in both
conventions in Table 1. The 8.2 ka event is named con-
ventionally where the published literature is discuss-
ed, and is not converted. The mid-Holocene interval
discussed in this study is defined from the Gencali re-
cord itself and is not assigned an event name. Dates
drawn from the published literature are cited in the
unit in which they were published, and where conver-
sion has been necessary it is indicated. Uncalibrated
determinations are marked as such and are not con-
verted.

The regional chronology follows Duru (2016), repro-
duced as Table 1. Its boundaries are typological. No
absolute date anchors the transitions with which this
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study is concerned, and Duru is explicit about the limi-
tation, observing that radiocarbon determinations for
these periods are too few to support generalization,
that excavations conducted before the introduction of
radiocarbon dating necessarily lack it, and that some
published determinations carry errors of four to five
centuries. The consequences are visible in the frame-
work itself. The Late Neolithic and the Early Chalcolith-
icare each allotted some 200 years, a span that reflects
how thinly these boundaries are constrained rather
than any confidence about the duration of the periods.
Between the Early and the Late Chalcolithic no period
name appears at all. Comparisons of contemporane-
ity between the Lake District and its neighbours are
therefore made at the resolution of the coarser of the
two chronologies.

A century of investigation

The Lake District is among the longest-studied re-
gions of Anatolian prehistory. Systematic work began
with the surveys and limited excavations of Henry A.
Ormerod in the 1910s (Ormerod 1912). In the 1930s
and 1940s Kurt Bittel, Sevket Aziz Kansu, Muzaffer
Senyiirek and Ismail Kili¢ Kokten conducted surveys
and excavations at Baradiz, Kapaliin, Bozanonii and
Senirce among other localities (Bittel 1942; Kansu
1945; Kokten 1952). From the middle of the century
the pace increased. James Mellaart surveyed the area
extensively and opened the region’s first large-scale
excavation at Hacilar (Mellaart 1954; 1958), and in the
same years Ian Todd, David French, Ralph Solecki and
Judy Birmingham conducted a series of projects on the
prehistoric periods (Birmingham 1964; French 1965;
Solecki 1965; Todd 1980). From the 1980s the surveys
of Mehmet Ozsait and the excavations of Duru trans-
formed understanding of the regional sequence (Duru
R. 1992; 1996; Ozsait 1976; 1984a; 1984b; 1989; 1991).
The prehistoric cultural sequence of the Lake District
is in consequence defined more sharply than that of
many other parts of Anatolia. This does not mean the
chronology is fully understood, however, only that the
absence of the Middle Chalcolithic cannot be attributed
to a want of looking.

Where the looking was done is another matter. Ozsait’s
project, ‘Prehistoric Research in the Environs of Bur-
dur and Isparta’, recorded Neolithic, Early Chalcolithic,
Late Chalcolithic and Early Bronze Age settlements in
considerable numbers and refers to no Middle Chalco-
lithic material (Ozsait 1976; 1984a; 1984b; 1989). The
same holds for Duru’s surveys of the same years, and
for every subsequent survey in the region. But these

surveys were directed at tells, plains and lake margins,
and Ralf Becks (2013) surveyed the islands and lake
shores specifically. The uplands and karstic massifs
have not been surveyed to a comparable standard, and
itis in caves and uplands that the Middle Chalcolithic is
attested in the neighbouring interior. Nor has the re-
gion produced a systematic karstic inventory of any pe-
riod. The Palaeolithic and Epipalaeolithic are them-
selves poorly documented here, though well-known
from the Antalya caves immediately to the south (Kar-
tal 2003; 2009; Atic1 2011). A century of survey direct-
ed at tells has left the caves of the Lake District largely
unexamined.

Holocene climate variability

The Holocene was characterized by substantial climatic
variability expressed at a range of temporal and spatial
scales (Wanner et al. 2011). Several palaeoclimate re-
cords identify an interval of climatic variability in the
sixth millennium cal BP, referred to in some of them
as the ‘6.2 ka event’ (Constantin et al. 2007 Florescu
etal. 2019), although we do not adopt the term. The in-
terval discussed below is defined from the Gencali re-
cord itself, and its limits are those of the excursion the
core registers. Mid-Holocene variability is in any case
regionally heterogeneous and not uniform in its ex-
pression. Some records indicate aridification of small
amplitude (Gasse, Van Campo 1994); others show
marked drying, and others increased wetness (de Me-
nocal et al. 2000; Florescu et al. 2019). Along the east-
ern Mediterranean and the Levant, mid-Holocene vari-
ability appears as fluctuation in precipitation rather
than as sustained drought (Schneider, Salameh 2015;
Marks et al. 2018). This heterogeneity is not noise. At
the regional scale, latitude, altitude, distance from
moisture sources and the configuration of the sur-
rounding landscape may contribute to substantial dif-
ferences in the expression of climatic variability. Con-
sequently, climatic changes documented in geographi-
cally distant palaeoclimate archives cannot be assumed
to have occurred synchronously or to have produced
comparable environmental responses in each region.

Holocene climate archives from Anatolia have accumu-
lated rapidly, principally from lakes (Yalgin et al. 2015;
Konak, Yalgin 2021). The possible cultural consequen-
ces of climatic variability during this interval have
been examined geoarchaeologically for Neolithic com-
munities in Europe and Asia (Angelucci et al. 2007;
Zielhofer et al. 2008; Chen et al. 2023), while compa-
rable relationships have also been discussed, although
contentiously, for Mesopotamia (Schneider, Salameh
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2015). Anatolia, which was Chalcolithic when Europe
was Neolithic and Mesopotamia was Ubaid, has not
been examined in this way. The Lake District is not
without palaeoecological records. Pollen sequences
from Beysehir Golii (van Zeist et al. 1975) and Golhis-
ar Goli (Eastwood et al. 1999), and a stable isotope
record from the latter interpreted in terms of the pre-
cipitation-evaporation balance (Eastwood et al. 2007),
cover the Holocene. What has been lacking is a continu-
ous geochemical record at a resolution capable of re-
solving decadal change, and one drawn from a basin
sharing the same geomorphological unit as the exca-
vated tells. Golhisar lies some 50km to the west, in a
separate intramontane basin.

Materials and methods

The basin and core site

Gencali is a former lake basin lying between Lake Salda
and Lake Yarigh, at 37° 32’ N, 29° 52’ E (Fig. 1.A). Be-
fore it was drained by the Turkish State Hydraulic
Works (DSI) in 1966 it covered 317ha and was fed by
small streams and by groundwater issuing from the
direction of Lake Salda (Konak 2018). Its catchment is
developed on the carbonate and ophiolitic units of the
Western Taurus nappe pile, chiefly the Marmaris Peri-
dotite and the Kizilcadag Melange, with Quaternary
alluvium overlying these nonconformably (Davraz,
Cakmak 2016). The catchment is small and the basin
closed. A local report holds that the lake was fresh ra-
ther than brackish, and that its level varied markedly
with rainfall.

Three properties recommend it as an archive. It shares
the same geomorphological unit as the excavated tell
sequences and is situated under the same moisture re-

zzzzzzz

gime, and therefore records the precipitation-evapo-
ration balance of the terrain those settlements occu-
pied rather than the integrated discharge of a distant
drainage. Being shallow and hydrologically closed, it
responded to modest changes in effective moisture
with disproportionately large changes in area and
clastic delivery. It also accumulated sediment without
interruption across the interval at issue, permitting
arecord at a resolution finer than the archaeological
chronology it is set against. A mound on the former
northern shore of the lake, 3km north of Gencali vil-
lage, carries occupation of the Early Chalcolithic, com-
pared typologically to the Hacilar sequence, and then,
after an interruption, of the Early Bronze and Iron
Ages; the core thus samples the environment of a land-
scape settled in the Chalcolithic before the hiatus.

The topmost 50cm of the core is an agricultural soil
developed on the lacustrine sequence after the lake
was drained in 1966. For the six decades since, these
uppermost sediments have been exposed to oxida-
tion, compaction and cultivation. Datable material is
scarce through this upper part of the core, and the two
circumstances are plausibly connected, since such ex-
posure degrades the deposit and depletes the organic
fraction on which dating depends. In this the drainage
is a caution, but at the same time it is an advantage, for
it renders the whole sediment column accessible to
its base. The degradation is confined to this upper
soil, and below it the lacustrine sequence records the
Holocene without interruption across the interval the
study addresses.

Coring and lithostratigraphy
The borehole was drilled in the former lake floor with
atruck-mounted hydraulic rotary rig, advancing 1.5m
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rods and recovering a 5cm core to a total depth of
16.87m (Konak 2018). Recovery was continuous ex-
cept across coarse-grained horizons, which the rig
washed out (below). The core was boxed with depth
control, wrapped to prevent drying, transferred to the
cold store of the EMCOL laboratory at Istanbul Techni-
cal University, split longitudinally and cleaned to ex-
pose sedimentary structures. One half was retained for
subsampling and the other scanned.

Beneath the agricultural soil that caps the sequence,
two lithostratigraphic units are distinguished in terms
of lithology, colour and the density of carbonate clasts
(Fig. 2). Unit I, from 50cm to 546¢m, is the lacustrine
sequence proper, dominated by dark grey to light grey
clays of high plasticity with intercalated sand and car-
bonate-pebble horizons and, in its upper part, laminat-

ed carbonate levels. Unit II, below 546cm, consists of
dark grey and dark brown clays with carbonate and
marble clasts and holds the deposits that predate the
disconformity. The uppermost 50cm is an agricultural
soil developed on the drained lake floor. Three short
intervals, at 546-526cm, 444-439cm and 402-382cm,
yielded no core, because the hydraulic rig cannot re-
cover the coarse, washed material inferred to occupy
them.

The radiocarbon determinations bracketing 546cm
differ by roughly ten millennia. The clay above it is Ho-
locene, whereas the deposits below return Pleistocene
ages of between roughly 18 000 and 40 000 cal BP, a di-
stinct and far older sedimentary body. The discrepancy
is consistent with a disconformity, and the boundary is
drawn as such in Fig. 2. Independent sedimentological

Latitude: 37°32'N  Longitude: 29° 52' E

ESKi GENCALI

Total Depth: 686 cm

Thickness.
(em)

Depth (cm) | Lithology Description Units 0
L 1

4000 8000 12000 16000 20000
. M P M P PRI P DI . N

50 agricultural soil
[— %0

16 dark grey clay with i
12 ligth and dark brown clay

pebbles

— &

—

2 dark grey clay

—— 10

27 dark brown, grey and alternate clay

—

2 carbonate pebbles and clay

— 10

5 dark grey clay

— 155

40 laminated clay (carbonate level)

— 195

o 2 dark brown clay and carbonate pebbles

— 22

| © dark grey clay and carbonate pebbles

dark grey clay

35 dark grey and grey clay

UNIT I

| 25 dark grey clay with carbonate pebbles

10 dark grey clay

20 clay and dark grey clay alternate
S grey clay with carbonate pebbles

7

20 null

RS 25 dark grey clay and carbonatly clay

2 dark grey clay
1 s null
1% dark grey clay with carbonatly pebbles

2 4 pebblesly dark grey clay

3 1z dark grey clay with carbonate pebbles
4 pebblesly grey clay
2 pebblesly dark grey clay

n dark grey clay

20 | null

—— si6

| light brown clay with carbonate pebbles
[—— sn

77 dark grey clay with marble pebbles

—— o8

UNIT Il

18 brown-grey clay

[— 666
2 | greyclay

—— 86

6752 BP

8478 BP

Disconformity at 546 cm

@ 18130 BP

Fig. 2. Composite lithostratigraphic log and age-depth model for the Gencali borehole. The left panel details the
stratigraphy, lithological descriptions, and the position of unrecovered (null) intervals for both the Holocene
sequence (Unit I) and the underlying Pleistocene deposits (Unit II). The right panel displays the linear age-
depth model based on AMS radiocarbon dates (indicated by black circles). The wavy line at 546¢cm marks the
inferred boundary between the two units. The break in sedimentation is inferred from the age discontinuity
alone, since the contact itself lies within an unrecovered interval.
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confirmation is not available, and cannot be, because
the 546-526¢m interval yielded no core: the contact it-
self lies within a washed-out, unrecovered zone. The in-
ference of a break in sedimentation therefore rests on
the age discontinuity alone, and we treat it as a hypoth-
esis rather than as a datum. The analysis presented be-
low is confined to the sequence above 546cm, and
none of the conclusions drawn from it depends on
the mechanism by which the underlying deposits are
separated. X-radiographs of the core, acquired at 20um
resolution during scanning, are available for any future
test of the contact.

Radiocarbon dating and the age-depth model
Five bulk clay samples were dated by AMS radiocarbon
at the Illinois State Geological Survey. All radiocarbon
determinations reported here, both those from the
Gencali core and those compiled from the excavated
sequences, were calibrated with the IntCal20 terrestri-
al curve (Reimer et al. 2020) in OxCal v4.4.4 (Bronk
Ramsey 2009). The samples are of bulk sediment rath-
er than of macrofossils or an extracted organic fraction.
In a carbonate catchment fed partly by groundwater
this raises the possibility of a hard-water offset, which
we have not been able to quantify and which should
be borne in mind, although the two upper determina-
tions are in correct stratigraphic order and consistent
with the archaeological expectation for the section.
The results are showing in Table 2. The calibrated ages
fall into two groups. The two uppermost samples, at
2.94m and 4.15m, yield 6702 and 8478 cal BP as 20
midpoints. The three lower samples, at 5.86m, 11.90m
and 15.94m, yield 18130, 38750 and 39795 cal BP. Be-
tween the second and the third the age increases by ten
millennia across 1.71m. The two groups are not treated
as a single depositional sequence, and the analysis is
restricted to the interval above 546¢m.

For that interval the age model is a linear interpolation
between the two dated levels (Fig. 2). Extended to the
limits of the recovered lacustrine clay it places the base
of Unit1, at 526cm, at approximately 10 110 cal BP, and

the base of the agricultural soil, at 50cm, at approxi-
mately 3115 cal BP; the 476¢m of clay between them
accumulated over some 7000 years, at roughly 1470
years per metre. The model is recalculated here from
the determinations in Table 2, and differs slightly from
the values given by Aysin Konak (2018), which were de-
rived before recalibration with IntCal20. Two determi-
nations define a straight line exactly, so the fit carries
no independent information, and we do not report a
coefficient of determination for it.

A linear model of this kind presumes a uniform accu-
mulation rate across an interval in which environmen-
tal variability is precisely what is under investigation.
If the climate varied, sedimentation rates plausibly var-
ied with it, and a period of enhanced clastic delivery
such as the one described below would be expected
to accumulate faster and so to be misdated by a con-
stant-rate model. A Bayesian age-depth reconstruction
would address this, but requires additional determina-
tions. The model is retained for want of an alternative,
not because the assumption is thought to hold.

Radiocarbon control extends from 8478 to 6702 cal BP,
that is from 6528 to 4752 cal BC, between 4.15m and
2.94m. Above 2.94m the chronology is extrapolated.
The consequence is an asymmetry that bears direct-
ly on what can be argued. The terminus of the Early
Chalcolithic, at ¢. 5800 to 5700 cal BC, lies at approxi-
mately 3.6m, well within the dated bracket. The Middle
Chalcolithic of the surrounding regions begins at the
upper limit of the bracket and ends above it. The clastic
maximum at ¢. 5850 cal BP lies some 60cm above the
uppermost date. The claim advanced here about the
onset of the gap therefore rests on dated stratigraphy.
Any claim touching the later interval rests on extrap-
olation, and is qualified accordingly.

It must be noted that the lacustrine sequence above the
disconformity is not perfectly continuous. As recorded
in the lithostratigraphy, an unrecovered 20cm interval
between 402 and 382cm corresponds to approximate-
ly 8300-8000 cal BP in the inter-

Sample | Depth (mm) “CBP | cal BP (20) cal BP (midpoint) | polated age model. Importantly,
GNG 1 2932-2950 5880 15 6662—-6742 6702 thlS Short hiatus predates the ter-
365GK | 4148-4150 | 7700 |37 |8408-8548 | 8478 minus of the Early Chalcolithic (c.
556GK | 5858-5860 | 14819 |41 | 18010-18251 | 18130 7750 cal BP) and the subsequent
GNC 2 11898-11900 | 33980 310 | 37764-39735 | 38750 two-millennium settlement gap.
GNC 3 15938-15950 | 34510 330 | 39083-40507 | 39795 The record resumes continuous ac-

Tab. 2. Radiocarbon determinations from the Gencali core. All determina-
tions on bulk clay; AMS, lllinois State Geological Survey; calibrated with
IntCal20 (Reimer et al. 2020); ranges are 2¢ at 95.4%, with midpoints.
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cumulation well before the onset
of the cultural hiatus and remains
uninterrupted throughout the in-
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terval in which later Holocene climatic variability and
Middle Chalcolithic settlement dynamics are evaluated.

XRF core scanning

The half core was scanned at 2.5mm intervals with an
ITRAX core scanner. At the mean accumulation rate
of the lacustrine sequence this corresponds to a mea-
surement approximately every four years. The method
is non-destructive and yields high-resolution records
of relative elemental variation (Croudace et al. 20006,
Rothwell, Rack 2006, Francus et al. 2009). Intensities
are reported in counts per second and are semi-quan-
titative. They respond to elemental concentration but
also to water content, grain size, surface roughness and
matrix composition, and cannot be converted to abso-
lute concentrations without independent calibration
(Jahn et al. 2003). Ratios of elements measured under
identical conditions are less affected than raw inten-
sities. All raw data are deposited at Zenodo (Konak
2020).

The detrital elements Ti, Si, K, Rb and Zr are delivered
to the basin as clastic material by physical weathering
and surface transport, and are taken to increase with
the flux of terrigenous sediment and hence, in this set-
ting, with effective precipitation (Riquier et al. 2006;
Rothwell, Rack 20006, Litt et al. 2009). Ca is interpret-
ed as carbonate; following R. Guy Rothwell and Frank
R. Rack (2000), high Ca marks intervals of reduced
clastic input and evaporative carbonate precipitation,
and low Ca the reverse. The ratio (Zr+Rb)/Sr expresses
the balance between clastic input and carbonate, rising
with the former, while grain size proper is better indi-
cated by Zr/Rb (Dypvik, Harris 2001). Redox condi-
tions are assessed through Mn, Ni, V/(V+Ni) and Ni/
Co (Jones, Manning 1994), and biological productivity
through P, Ba and S (Tribovillard et al. 2000). Sr in-
tensity and lake-water salinity are confounded by de-
trital and authigenic carbonate sources. We treat Sr as
weakly constrained, report it, and rest no interpreta-
tion on it alone. To highlight long-term environmental
trends and suppress high-frequency analytical noise, a
Fast Fourier Transform (FFT) low-pass filter was appli-
ed to the raw XRF datasets (Mudelsee 2014), separat-
ing the long-term trend from the raw proxy signals.

Compilation and settlement record

The settlement evidence assembled here derives from
published excavation reports and regional surveys. Be-
cause the argument turns on absence, the criteria of
inclusion, exclusion and period assignment are stated.
A site enters the compilation if a published source as-
signs it to one or more periods from the Late Neolithic

to the Early Bronze I and states the basis of that assign-
ment. For each entry we record excavated or surveyed
status, landscape position, periods attested, evidential
basis, and source. The distinction between excavated
and surveyed evidence is preserved throughout. As-
signments follow the source, and where sources con-
flict both are recorded.

Two Lake District localities have been reported as
yielding Middle Chalcolithic material, and both are ex-
cluded from the positive record. Homa Hoyiik, at Bey-
sehir-Glimiigsu, was identified by Mellaart in the 1950s
and assigned to the Middle Chalcolithic on the basis of
surface pottery (Mellaart 1954). Sarikayals, also called
Ayas Ciftlik, lies in a valley between Hoyran and Beyse-
hir; French recorded it in 1963 and assigned the col-
lected material to the Early or Middle Chalcolithic by
analogy with pottery of the Konya plain (French 1965).
Neither collection has been restudied, neither derives
from a stratified context, and the relative datings ad-
vanced in these early surveys cannot now be evaluated.
Exclusion of contested material from a positive record
is not equivalent to a demonstration of absence. Were
either assignment sustained, the gap would be attenu-
ated but not eliminated. The compilation records pla-
ces at which durable, archaeologically visible occupa-
tion has been identified. It is by construction insensi-
tive to occupation that left no such trace, and this is not
a defect of the compilation but its subject.

Results

The Gencali environmental record

To elucidate the Holocene environmental dynamics
of the basin, high-frequency analytical noise was sup-
pressed using an FFT low-pass filter, allowing long-
term trends to be isolated from the raw XRF proxy
data (Fig. 3).

Throughout the lacustrine sequence, the detrital ele-
ments Ti, Si, K, Rb, and Zr exhibit strong covariation
(Fig. 3.A). Between 10 000 and 8000 cal BP, the relative
values of these elements remain low. A distinct rise ini-
tiates at ¢. 7800 cal BP, experiences a brief interruption
atc. 7000 cal BP, and subsequently resumes its upward
trajectory. Conversely, Ca declines progressively across
this same interval, from ¢. 7800 to ¢. 5900 cal BP (Fig.
3.D). Evaluated concurrently, these two series describe
a progressive increase in the delivery of clastic mate-
rial relative to authigenic carbonate. This delineates a
broadly humid interval that becomes increasingly pro-
nounced from ¢. 6600 cal BP onward.
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This rising trend culminates in a sharp, definitive maxi-  level of approximately 2000 counts to roughly 700 (Fig.
mum between approximately 5900 and 5850 cal BP. At 3.E). Correspondingly, the (Zr+Rb)/Sr ratio, which ex-
this horizon, all five detrital elements register their  presses the balance between clastic input and carbonate
highest Holocene values. Simultaneously, Ca and St precipitation, surges to between 1.0 and 1.4, significant-
drop to pronounced minima; St falls from a background  ly above its background average of 0.4 (Fig. 3.D).
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Fig. 3. High-resolution ITRAX XRF core scanning profiles of the Gencali lacustrine sequence. Raw proxy data
(grey lines) are overlaid with long-term trends extracted using an FFT low-pass filter (red lines). The shaded
horizontal band marks the Middle Chalcolithic settlement gap of the Lake District, from the terminus of the
Early Chalcolithic at Haclar IA to the resumption of occupation at Kurucay 64, c. 5800 to c. 3700 cal BC (c.
775010 c. 5650 cal BP). Its limits are those of the radiocarbon determinations compiled in Tab. 3. The upper
axis gives cal BC and the lower axis cal BP. A detrital elements indicating clastic input (Ti, Si, K, Rb, Zr).
Broken vertical lines mark the limits of the clastic excursion discussed in the text, at c. 4650 and c. 3900 cal
BC (c. 6600 and c. 5850 cal BP). B biological productivity indicators (Ba, P, S). C redox-sensitive elements
and ratios (Co, Mn, Ni, Ni/Co). D carbonate indicator (Ca) and the clastic-to-carbonate balance ratio (Zr+Rb/
Sr). E strontium (Sr).
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While Mn and Ni also display distinct spikes at this ho-
rizon (Fig. 3.C), they are unlikely to record altered re-
dox conditions. Both elements are abundant in the
ultramafic rocks of the Marmaris Peridotite and Kizil-
cadag Melange, upon which the catchment is partially
developed. Their strict covariation with the detrital
proxies (Ti and Zr), coupled with a complete absence
of any coherent response in the biological productivity
indicators (P, Ba, and S; Fig. 3B), indicate that Mn and
Ni arrived with the clastic pulse. Therefore, they record
the provenance of the eroded material rather than the
redox state of the water column.

In the proxy scheme applicable to this basin, aridity is
expressed as elevated Ca with diminished clastic input.
The horizon at c. 5850 cal BP presents the opposite con-
site configuration. Every detrital proxy reaches its
Holocene maximum, and Ca falls to its Holocene min-
imum. The proximate reading of the horizon is a large
influx of terrigenous clastic material relative to car-
bonate, delivered by intensified runoff and erosion.
The proxies do not distinguish between a higher mean
annual precipitation and a shift toward more seasonal
and more erosive rainfall. What they establish is the
magnitude of the change, not its cause. Finally, because
no closely comparable Holocene record exists for the
Lake District to allow external cross-validation, the in-
ternal sensitivity of the core must serve as its own ba-
seline. The massive detrital excursion culminating at
¢. 5850 cal BP supplies a clear benchmark for what an
environmental perturbation of archaeologically con-
sequential magnitude looks like within this specific ba-
sin. Against this benchmark, the earlier interval from
7800 to 6600 cal BP contains no comparable signal.
Therefore, across the onset and the first millennium of
the archaeological settlement gap, the Gencali record
does not register an environmental disruption of the
magnitude it is demonstrably capable of recording
higher in the sequence. It does not exclude minor en-
vironmental changes below that threshold, but it firm-
ly excludes a massive perturbation comparable in mag-
nitude to the excursion between ¢. 6600 and c. 5850
cal BP. The settlement gap opens during rising clastic
delivery, not during the low-detrital interval that pre-
cedes it (Fig. 3).

The Lake District settlement record

Four long sequences anchor the region. The earliest
Neolithic levels come from Hacilar, from the deposit
Mellaart assigned to an aceramic phase and Duru en-
ters as Early Neolithic I, a period the regional frame-
work places between 8000/7200 and 6600/6500 cal

BC (Tab. 1). It carries a single determination, BM-127,
which calibrates to 8279 to 7379 cal BC with a medi-
an of 7819 cal BC. The phase is known from Hacilar
alone, and both its existence and its dating are contest-
ed (Duru R. 2013; Tiirkteki 2021). Setting it aside, the
earliest secure levels are Hacilar EN-II and Bademagaci
EN-, in the first half of the seventh millennium cal BC
(Umurtak 2005; Duru R., Unurtak 2019). From that
point until the close of the Early Chalcolithic the record
is dense. It then stops. Hacilar ends in a destruction lay-
er at the beginning of the Early Chalcolithic and is ne-
ver reoccupied. Bademagaci is abandoned and not
resettled until the Early Bronze II. Hoyiicek is abandon-
ed in the Late Neolithic and no later occupation phase
is de-fined (Duru R. 1996; 2013; 2016, Duru R., Umur-
tak 2005). Kurucay alone carries both Early and Late
Chalcolithic levels, and is for that reason the defining
sequence of the regional Chalcolithic. Its Early Chalco-
lithic building level 7 ends, as at Hacilar, in a destruc-
tion layer, and occupation resumes in level 6A (Duru
R. 1996, 2013; 2016). The two levels show no cultural
connection.

The radiocarbon evidence for the four sequences is
compiled in Table 3, recalibrated here with IntCal20.
Itis dense through the Neolithic and the Early Chalco-
lithic and it stops with them. The youngest Early Chal-
colithic determination from any of the four is from Ha-
clar IA, at 5990 to 5669 cal BC. It belongs to the Penn-
sylvania series of the 1960s, and is entered here as a
combined determination on P-315 and P-315A, two
halves of a single charcoal sample given different pre-
treatments and carrying errors of +95 and 221 years.
The combined age is 6952+84 BP, and its calibrated
range spans more than three centuries. The terminus
is therefore dated, but not closely. The resumption is
better served. Five determinations from Kurucay 0A,
measured at Heidelberg on fragments of wooden posts,
are statistically consistent and place the level between
3634 and 3103 cal BC, with calibrated medians clus-
tering between 3529 and 3418 cal BC (Duru R. 1996).
Not one of the four sequences contains a level assigned
to the Middle Chalcolithic, and between the last dated
Early Chalcolithic level and the first dated Late Chalco-
lithic one lies an interval of roughly two millennia.

One determination bears on that interval. A sample
from Kurucay 6c, measured at Hacettepe, returns
5450+52 BP, which calibrates to 4441 to 4066 cal BC
(Duru R. 19906). Three considerations prevent us from
reading it as a Middle Chalcolithic occupation. Its labo-
ratory code is not reported. It is a single determination
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on a fragment of a wooden post, and a post carries the
age of the timber rather than of the building that used
it, so that the result stands as a terminus post quem,
and no Middle Chalcolithic material accompanies it.
Duru (1996) declines, on the strength of it, to draw the
beginning of the Late Chalcolithic back into the fifth
millennium. Were the determination sustained as it

stands, it would attenuate the interval and not eli-
minate it, and it would not supply the assemblage
whose absence is at issue here.

Becks (2013) records ten Chalcolithic sites among the
islands and lake shores. Five are Early Chalcolithic:
Yilan Hoyiik, an island site on Beysehir; Ortakaraviran

Site Level Lab code Material “CBP cal BC (20) median
Bademagaci Early Neolithic 1/8 Hd-22340 charcoal 7949431 7034-6695 6866
Bademagaci Early Neolithic I1/4 Hd-22339 charcoal 7553431 6463—6274 6422
Bademagaci Early Neolithic 11/3 Hd-20910 charcoal 7546141 6467-6259 6413
Bademagaci Early Neolithic Il/4 Hd-21015 charcoal 7481140 6423-6243 6341
Bademagaci Early Neolithic Il/4 Hd-22279 charcoal 7465127 64076243 6321
Bademagaci Early Neolithic 11/3 Hd-21058 charcoal 7459+51 6423-6232 6322
Bademagaci Early Neolithic Il/4 Hd-21016 charcoal 7424437 6395—6225 6311
Bademagaci Early Neolithic II/1 Hd-21046 charcoal 7307141 6233-6072 6154
Hoylcek Shrine Phase Hd-14219/14007 charred post 7556145 6474-6257 6419
Hoyucek Shrine Phase Hd-14218/14002 charred post 7551146 6471-6257 6415
Hoyucek not reported DEM-256 charcoal 7480134 6422-6244 6341
Hoylcek not reported DEM-302 charcoal 7478144 6423-6241 6337
Hoyucek Early Settlements 2 | Utc-3793 animal bone 7393438 6389—-6089 6279
Hoylcek Shrine Phase Hd-14217/13822 charred post 7349+38 6355-6077 6173
Kurucay 13 Hd-12915/12673 animal bone 7310£70 6367-6025 6163
Kurucay 7 not reported charcoal 7214438 6217-5992 6061
Kurugay 12 Hd-12916/12674 animal bone 7140+35 6067-5922 6013
Kurucay 11 Hd-12917/12830 animal bone 7045+95 6067-5733 5914
Kurucay 6¢C not reported not reported 5450452 4441-4066 4290
Kurugay 7 (intrusive) not reported charcoal 517070 4227-3791 3980
Kurucay 6b not reported not reported 4795182 3751-3369 3563
Kurucay 6A/6 Hd-9989-10360 charred post 4740150 3634-3375 3529
Kurugay 6A/6 Hd-9991-10362 charred post 4720+60 3631-3371 3502
Kurucay 6A/6 Hd-9990-10361 charred post 4690160 3629-3363 3465
Kurucay 6A/6 Hd-9992-10363 charred post 4650155 3625-3194 3448
Kurugay 6A/6 Hd-9988-10341 charred post 4620+60 3619-3103 3418
Hacilar Aceramic BM-127 charcoal 8700+180 8279-7379 7819
Hacilar Vi BM-125 charcoal 7770+180 7122-6238 6658
Hacilar VI BM-48 charcoal 7550+180 6895-6019 6399
Hacilar Vi AA-41602 juniper charcoal | 7468+51 6424-6234 6328
Hacilar Vi AA-41603 juniper charcoal | 7452451 6423-6229 6318
Hacilar ) AA-41604 juniper charcoal | 7398463 6397-6085 6273
Hacilar not reported P-326 charcoal 7386+131 6464-6010 6245
Hacilar IX P-314 charcoal 7340494 6395—6027 6196
Hacilar Vi P-313 + P-313A charcoal 7266165 6240-5998 6139
Hacilar IIA P-316 charcoal 7170+£134 6358-5745 6039
Hacilar 1A P-315 + P-315A charcoal 6952484 5990-5669 5835

Tab. 3. Radiocarbon determinations from the excavated Lake District sequences. Conventional ages compiled
JSrom the 14SEA database (Reingruber, Thissen 2016) and the NERD database (Palmisano et al. 2022), and
recalibrated here with IntCal20 (Reimer et al. 2020). Ranges are 20 at 95.4%; medians are of the calibrated
probability distribution. All ages are cal BC. Where a sample was divided and given different pretreatments,
the halves are entered as combined determinations; this applies to P-313 and P-313A, and to P-315 and P-315A.
Determinations not held in the source databases are not included. AA-41602 to AA-41604 are decadal samples
Jfrom a single tree sequence. The four Kurucay determinations without laboratory codes were measured at
Hacettepe. The Kurucay level 64/6 determinations were made on fragments of wooden posts and the Hoyiicek
Shrine Phase determinations on carbonized posts, and these carry the age of the timber rather than of the
buildings that used it. The stratigraphic attribution of the Kurugcay level 13 sample is doubted by the excava-
tor, and the level 7 determination of 5170170 BP is regarded as intrusive from the Late Chalcolithic level 6.
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I on Sugla; Senir on Burdur; Kocapinar on Yarisli; and
Yenice on Karatas. Five are Late Chalcolithic: Callica
on Yarsh, Uziimliibel on Kestel, Geneli on Karamik,
Kubad-abad on Beysehir, and Burun Hoytik on Beyse-
hir. No site carries both. The Late Chalcolithic sites all
carry Early Bronze levels, and some Early Chalcolithic
sites do as well. The Late Chalcolithic is itself barely vi-
sible. Outside Kurucay, Duru (2016) knows it from a
handful of sherds at Bademagaci and from a single sur-
veyed locality at Bagbagi near Elmali. The problem of
detection does not end when the gap does. The same
surveys, applied to the same landscape, yield a differ-
ent picture two millennia later, with 39 settlements in
the Early Bronze I, 146 in the Early Bronze IT and 43
in the Early Bronze I1I (Becks 2013).

This settlement gap and stratigraphic discontinuity
in southwestern Anatolia is, in fact, a fundamental
chronological problem that has long been debated
in the literature. For a long time, the traditional Chal-
colithic sequence in the region was based solely on the
excavations at Hacilar (representing the Early Chal-
colithic) and Beycesultan (representing the Late Chal-
colithic). The complete lack of observable relation-
ships or stratigraphic overlap between these two cul-
tures initially led researchers to propose a sudden
invasion hypothesis, suggesting a fully developed Late
Chalcolithic culture was brought into the region from
the outside (Mellaart 1960; Lloyd, Mellaart 1962).
However, Christine Eslick (1980) argued against this,
asserting that this discontinuity actually represents
a long chronological hiatus spanning much of the
fifth millennium BC. She introduced ceramics reco-
vered from Kizilbel and Lower Bagbas: in the Elma-
11 Plain as ‘Middle Chalcolithic’ evidence; these assem-
blages fit into none of the known southwestern Anato-
lian traditions but showed distinct parallels with finds
from the eastern Aegean islands. Eslick’s pioneering
observation remains a crucial historiographical ref-
erence point for understanding this obscure phase,
as it suggests that Late Chalcolithic cultures did not
emerge from a sudden external influx, but may have
been shaped by local factors, such as the Kizilbel-Lower
Bagbas1 tradition, that were not entirely disconnected
from earlier traditions.

Settlement record from southwestern to north-
western Anatolia

Beyond the Lake District the Middle Chalcolithic is not
agap. A cultural horizon extends from Southwestern to
Northwestern Anatolia, dated approximately to 4900/
4800 to 4300 cal BC (Takaoglu 2017). In southwestern

Anatolia it is attested at Girmeler Cave (Becks, Polat
Becks 2013), Tavabasi Lower Cave (Korkut et al. 2017),
Karain Cave (Seeher 1987), Malkayas1 Cave (Korkut
etal. 2017), Becin Kalesi (Yildiz 2019), Asagi Bagbas,
Kizilbel (Eslick 1980; 1992); in central-western Ana-
tolia at Yesilova phase III (Derin, Caymaz 2017), Li-
man Tepe phase VII (Sahoglu 2012), Cine-Tepecik
phase IV (Giinel 2021), Dagdere (Takaoglu 2017) and
Kulaksizlar (Yavsan 2022); in northwestern Anatolia
at Ugurlu (Erdogu 2014), Gillpinar phase 111 (Ozdemir,
Ozdemir 2021), Kumtepe, Besik-Sivritepe, Alacaligol
and Ciplak Koyt (Gabriel 2014; Blum 2025). The as-
semblages share form and decoration. Dark-faced bur-
nished wares, uprising basket and mushroom handles,
and channelled ornament tie them to the eastern Aege-
an islands, among them Emporio on Chios, Tigani on
Samos, Vathy Cave on Kalymnos and Saliagos, while
the channelled and pointillé decoration carries a fur-
ther connection to the Balkans (Blum 2014; 2025; Yav-
san 2022). The marble Kilia figurines and conical rhy-
ta produced at Kulaksizlar and recovered across the
region express the same relations as a movement of
finished objects reaching from the Ganakkale area to
Antalya (Blum 2014; Takaoglu, Ozdemir 2017). The
distribution is shown in Figure 1.A.

The horizon is anchored by radiocarbon dating at sev-
eral excavated sequences. In central-western Anatolia,
determinations from Kulaksizlar, Yesilova and Liman
Tepe place occupation in the later fifth millennium cal
BC (Yavsan 2022), and in the Troad the Kumtepe se-
quence provides the regional radiocarbon backbone
against which the Besik-Sivritepe horizon is fixed
(Blum 2014). These determinations are compiled in
Table 4. In southwestern Anatolia two sequences carry
chronometric determinations, and neither has been
published with a conventional age. At Tlos, a sounding
in the stadium area returns a range of 5200 to 4850 cal
BC, as reported by its excavators. At Tavabas: Lower
Cave, in the Esen valley, 2 0.6m culture layer resting
on bedrock and bounded above and below by carbon
accumulations yielded a dense Middle Chalcolithic as-
semblage, and two determinations bracket the layer
between 4838 and 4459 cal BC, indicating continuous
occupation over some 300 to 350 years (Korkut et al.
2017). Tavabas1 is the closest the region comes to an
absolute anchor for the horizon. Both ranges are enter-
ed in Table 4 as their excavators report them, and nei-
ther could be recalibrated here.

The horizon is characterized by short-lived occupa-
tions, and by a marked shift in where settlement is
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placed. Takaoglu, writing on Dagdere in the Akhisar
plain, observes that Middle Chalcolithic settlement
occurs in elevated terrain away from alluvial plains
and from the lower slopes surrounding them, and that
cave settlement is widespread in southwestern Anato-
lia (Takaoglu 2017). Korkut, Takaoglu and Sezgin draw
the same conclusion from Tlos (Korkut et al. 2019).
The caves do not appear to have been seasonal camps.
Yalcinkaya holds that the occupants of Karain were not
semi-nomadic but lived in the caves (Seeher 1987), and
Kartal, studying the chipped stone of Karain chamber
B, finds that the microlithic technology of the Late Up-

per Palaeolithic continues into the Chalcolithic (Karfal
2009). Not all readings agree. French (1965) proposed
that semi-nomadic pastoralists of the plateau winter-
ed in Girmeler Cave, and Ralf Becks and B. Ayca Polat
Becks (2013) argue from the Girmeler evidence that by
the late seventh and early sixth millennia cal BC caves
were no longer suitable dwellings for sedentary com-
munities. Cave occupation in the Middle Chalcolithic
thus appears to be a departure from the immediately
preceding pattern rather than a continuation of it. One
further feature of this pattern deserves notice. Cave
and rock-shelter occupation, which recedes in the tell-

Site Level Lab code Material “CBP cal BC (20) median
Tlos zf)audr:gmg Beta-445402 bone not published gﬁgﬂ;ﬁfﬁ? as | _
‘(I;aa\\//aebag L cave deposit not reported not reported not published 3ﬁiﬁ;ﬁ:§? (as | _
Kulaksizlar Yapi C TUBITAK-1341 animal bone 5609431 4525-4354 4418
Kulaksizlar Yapi A TUBITAK-688 animal bone 5448+31 4349-4249 4288
Yesilova 11 not reported not reported not published 33?3;:53)0 as | _
Liman Tepe Vilb not reported not reported | not published 3533;;53)0 (as | _
Ugurlu ] Beta-405650 bone 6590+30 5614-5479 5532
Ugurlu 1 Beta-405651 bone 6480130 5479-5372 5420
Ugurlu I Beta-405649 bone 647030 5477-5372 5419
Ugurlu IIl, Building 3 | Beta-345836 bone 641030 5471-5317 5387
Ugurlu ] UGAMS-25381 bone 6360%30 5466-5219 5325283
Ugurlu 11 UGAMS-25382 bone 626030 5311-5076 5260
Ugurlu I Beta-405648 bone 601030 4992-4799 4898
Ugurlu II, Building 1 Beta-362320 not reported 5500+30 4441-4262 4346
Besik-Sivritepe -41.95m Hd-12154 animal bone 5829162 4837-4537 4684
Besik-Sivritepe -42.13m Hd-12088 animal bone 5760137 4709-4502 4609
Besik-Sivritepe -42.16m Hd-12087 animal bone 5675+35 4608-4373 4503
Besik-Sivritepe -42.42m Hd-12153 animal bone 5629451 4581-4349 4455
Besik-Sivritepe -42.49m Hd-11366 shell 5925479 not calibrated | —
Besik-Sivritepe -42.42m Hd-11362 shell 5689+53 not calibrated | —
Besik-Sivritepe -42.79m Hd-11348 shell 6567184 not calibrated | —
Kumtepe IA (KT A2/A3) |Hd-17705 charcoal 6239+170 5521-4734 5165
Kumtepe IA1 (KT A1) Hd-18919 human bone 5893138 4880-4682 4761
Kumtepe IA1 (KT A1) Hd-19141 human bone 5880141 4843-4615 4752
Giilpinar I E;}gg' gll—/gi' pottery (OSL) kmaean 7.0320.81 |t calibrated | —

Tab. 4. Chronometric determinations for the Middle Chalcolithic horizon of western Anatolia, ordered from
south to north. Conventional ages compiled from the 14SEA database (Reingruber, Thissen 2016) and the
NERD database (Palmisano et al. 2022), and recalibrated here with IntCal20 (Reimer et al. 2020). Ranges are
20 at 95.4 per cent; medians are of the calibrated probability distribution. All ages are cal BC. Determinations
entered as published are those for which no conventional age has been reported, and the ranges given for them
are those of their excavators. The Ugurlu sequence follows Erdogu (2014); its phase IlI carries the transition
Jrom the Early to the Middle Chalcolithic and its phase Il the Middle Chalcolithic proper. The Besik-Sivritepe
shell determinations are not calibrated here because no correction for a marine reservoir has been reported
Jfor them, and they are omitted from the NERD compilation. The Giilpinar luminescence measurements scatter
from 5.83 to 8.64 ka, a spread of some 2800 years, and their dispersion exceeds their measurement errors
(x?2=102.7, 14 df), so that the set is entered as a summary and is not read as an independent age for the phase

(Kiyak et al. 2010).
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dominated Neolithic and Early Chalcolithic, becomes a
recurrent component of Middle Chalcolithic settle-
ment, and is most densely documented in the Antalya
region, where the Taurus caves have the longest and
most continuous history of excavation in southwestern
Anatolia (Kartal 2009; Atict 2011). Whether this con-
centration records a real focus of Middle Chalcolithic
cave use or the uneven distribution of cave excavation
cannot be separated on present evidence, and the two
are not exclusive. Either way it bears on the Lake Dis-
trict, whose own karstic systems, lying immediately
north of the Antalya caves, have not been examined to
the same standard.

The Elmal1 plain lies at the southern edge of the Lake
District and may almost be considered part of it. Its
Middle Chalcolithic material, from Kizilbel, Asagi Bag-
bag1 and the caves, is unpainted, coarse and poorly
fired (Eslick 1980; 1992; Seeher 1987; Korkut et al.
2017; Aykurt, Ayengin 2022). 1t stands outside the Late
Neolithic and Early Chalcolithic tradition of the re-
gion, which is defined by the polychrome ceramics
of Hacilar, and it shows no reported similarity to the
Early Chalcolithic material of the Lake District, nor to
the Late Chalcolithic material. On present evidence the
Middle Chalcolithic of the regions immediately sur-
rounding the Lake District neither descends from the
Lake District sequence nor gives rise to it.

The horizon ends and, as Table 4 shows, the Middle
Chalcolithic levels of the Lycia-to-Troad line terminate
in the earlier centuries of the interval, on present ra-
diocarbon evidence between approximately 4500
and 4200 cal BC (about 6450-6150 cal BP), across
differences of altitude and topography, in caves and
on plains alike. The latest Middle Chalcolithic is itself
thinly attested even in the periphery, represented in
the Troad chiefly by the transitional assemblage of Ala-
caligol, which already anticipates the Late Chalcolithic
(Blum 2014; 2025). Few sequences show continuity
across the interval, and settlement resumes, where it
resumes, in the later phases of the Late Chalcolithic
(Blum 2014; Korkut et al. 2017; Takaoglu, Ozdemir
2017).

Discussion

The Gencali core provides the first continuous, high-
resolution geochemical archive for the Lake District. It
is interrupted by two short unrecovered intervals be-
tween about 8900 and 8000 cal BP, and it is fully con-
tinuous across the onset and the duration of the settle-

ment hiatus under investigation. Its strengths are pro-
ximity, sensitivity and resolution. Its limitations are
chronological, and they bear unevenly on what fol-
lows. The terminus of the Early Chalcolithic falls within
the radiocarbon-controlled section. The clastic maxi-
mum does not. Where the record is weakest we ask least
of it. The age model rests on two determinations and
assumes a constant rate of sedimentation. Additional
determinations from the upper part of the core, with a
Bayesian age-depth model, would bring the clastic ma-
ximum under chronological control, and would permit
the rate of sedimentation itself to be read as an envi-
ronmental variable. It is the single most consequential
improvement available to this record.

We take the three explanations in turn. The first is en-
vironmental, although Duru (2016) rejected it on ar-
chaeological grounds. The destruction deposits seal-
ing the Hacilar, Kurucay and Bademagaci sequences,
he argued, record human agency rather than natural
causes. The judgement was drawn from the settlement
evidence alone, and it has stood untested. The Gencali
record permits an independent test, and corroborates
it. The corroboration is stronger than the mere absence
of asignal. The onset of the gap falls within an interval
of rising clastic input and falling Ca. If the environmen-
tal hypothesis were correct one would expect the settle-
ments to end during or immediately after a deteriora-
tion. They end while conditions are improving.

A climatic reading of these events has been developed
in full, and for this region. Clare et al. (2008) place the
fortified enclosures at Hacilar ITA, IIB and I, at Kurucay
11 and at Bademagaci ENII, together with the confla-
grations that close several of these levels, within the
interval of rapid climate change between 8600 and
8000 cal BP, and argue that colder winters and more
extreme precipitation raised pressure on resources
and led to armed conflict. The mechanism is indirect,
and the account is the most fully developed one avail-
able for the region.

Two things follow from the Gencali record. The first is
a limitation. The core cannot test the 8.2 ka window
directly, because the unrecovered interval between
402 and 382cm falls at approximately 8290 to 7995
cal BP. The second bears on what is at issue here. The
terminus of the Early Chalcolithic is later than that
window. The youngest determination from the four
excavated sequences, Hacilar IA, calibrates to 5990
to 5669 cal BC, that is to 7940 to 7619 cal BP, and its
whole range post-dates 8000 cal BP. It falls within the
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continuous and radiocarbon-controlled section of the
core, where clastic delivery is rising and Ca is falling.
The destructions with which Clare et al. (2008) are
concerned may belong to the interval they assign them
to. The abandonment that opens the two millennia of
absence does not, and no deterioration accompanies it
in the local record.

This is not a disagreement about chronology. Clare ef
al. (2008, Tab. 1) give medians of 7780 and 7900 cal
BP for the two determinations from Hacilar level 1A,
and observe that fortification remained a feature of
Early Chalcolithic settlement at Hacilar I and Kurucay
11 into the sixth millennium cal BC. They also accept,
following Schoop (2005), that a hiatus separates Ha-
cilar 1T from Hacilar I. Eva Rosenstock (2010) has since
questioned the fortified character of Hacilar I and pro-
posed the order Hacilar VI, I, IT in place of VI, II, L. On
any of these readings the levels that close the Early
Chalcolithic sequence lie after 8000 cal BP. What the
Gencali record adds is a local environmental archive
for those centuries, which was not available when the
model was framed.

One point of agreement should be recorded. Clare et
al. (2008) expect the regional expression of the inter-
val to involve heavy rainfall and snowfall rather than
drought alone. The later excursion recorded here is
one of enhanced runoff and erosion, not of aridity, and
is consistent with that expectation. They also urge that
attribution to a distant signal be made with caution,
and that regional patterns be documented directly
(Clare, Weninger 2010). This record is the first contin-
uous, high-resolution geochemical archive from within
the settled landscape against which propositions of
this kind can be checked.

Two qualifications are needed here. The destruction
deposits invoked by Duru are evidence of a kind the
Gencali record cannot address. Burning is not a climate
signal, but neither is it necessarily an invasion signal.
And the negative result is bounded. A subtler stress,
such as soil exhaustion, a shift in seasonality, or a
change in the lake margin affecting water access, would
not necessarily appear in these proxies. We claim only
that no perturbation of the kind this core is capable of
recording accompanies the onset of the gap.

The second explanation is a failure of detection, and it

has real content. Middle Chalcolithic deposits are thin.
The plains have accumulated alluvium throughout the
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Holocene. Surveys have been directed at tells, plains
and lake margins, while the uplands and karstic mas-
sifs have not been examined to a comparable standard.
The excavated sites of the horizon show why such a
record would be faint. They are thin, single-period
and easily destroyed. Kulaksizlar, a single-period flat
settlement whose cultural layer lay 20 to 50cm below
the plough zone over sterile soil, survived only in the
patches that ploughing and looting had spared, and
was recognized as a Middle Chalcolithic settlement
only through rescue excavation (Yavsan 2022). Ala-
caligol, buried beneath colluvium on a low ridge and
lacking any topsoil, was located not by archaeological
survey but by geomorphological exploration of the
Kesik plain (Blum 2014). The properties that make
such sites archaeologically faint are low relief, thin
deposits, and placement away from the tells and plains
that surveys have targeted. They are the properties the
Middle Chalcolithic of the region displays as a rule.

Nonetheless, two considerations weigh against it. The
region has been intensively investigated for over a cen-
tury, and four tells have been excavated to sterile soil.
Every survey conducted since the 1970s has recovered
material of the periods on either side in quantity, and
none has recovered Middle Chalcolithic material. An
absence that survives a century of looking is not the
same kind of absence as one that has never been test-
ed. The gap is also confined to the Lake District. Figure
4 sets the dated occupation of the region beside that of
its neighbours on a single calendar axis. The determi-
nations of the Lake District cease with Hacilar IA and
do not resume for the better part of two millennia.
Those of the periphery run through that emptiness. A
detection failure severe enough to erase 2000 years of
settlement would have to operate here and nowhere
adjacent, and no reason has been offered why it should.

The third explanation is the most interesting, because
the period supplies a mechanism for it. Middle Chalco-
lithic settlement in the surrounding regions is not
where Early Chalcolithic settlement was. It lies in caves
and on elevated ground, away from the tells and the
alluvial plains, and it is recovered there when caves
and uplands are the settings investigated. A shift of
that kind, had it occurred in the Lake District, would
remove the population from precisely the settings that
a century of survey has searched, and it would leave
the record the region now presents. The hypothesis is
therefore not idle, and it is the periphery that makes
it plausible.
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A. Lake District
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Fig. 4. The dated occupation of the Lake District and of the western Anatolian periphery, set against the ele-
mental record of the Gencali core. Panel A gives the span of the calibrated radiocarbon determinations for
each block of dated occupation in the Lake District, and panel B gives the same for the periphery. The nummber
of determinations in each block is given in brackets. Solid bars are determinations recalibrated here with
IntCal20 from a reported conventional age. Open bars are determinations for which no conventional age has
been published, and are entered as their excavators report them. Grey bars are the two Kurucay determina-
tions set aside in the text. Panel C gives Ti and Ca from the core as standard scores, smoothed with a running
mean of 51 points. The broken vertical line marks the uppermost radiocarbon determination in the core,
and the record to the right of it lies in the extrapolated section of the age model. The upper axis gives cal BC
and the lower axis cal BP. The aceramic determination from Haciar falls outside the axis. Determinations
are those of Tables 3 and 4.

The periphery is also what speaks against it. The Mid-
dle Chalcolithic of the adjacent regions is, on present
evidence, culturally distinct from the Lake District se-
quence on both sides of the gap. It derives from the
Balkans and the Aegean islands, and it is not a contin-
uation of the Hacilar tradition. Had the population of
the Lake District persisted in less visible positions, one
might expect the material they left to bear some rela-
tion to what preceded them. The material recovered

at Elmali, some 40km away, has not been reported to
bear any. And a shift in preference relocates a popula-
tion, it does not silence it. The uplands of the Lake Di-
strict have been searched less closely than its plains,
but they have not gone unvisited, and they have pro-
duced nothing of the period in any setting.

The detection and displacement hypotheses remain
testable, and should be tested. A systematic survey of
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the uplands and karstic systems of the Lake District,
conducted with the recognition criteria developed at
Karain and Tavabasi, would settle both, although we
know of no such examination. On the evidence pres-
ently available, the gap appears more plausibly a cul-
tural fact than an archaeological one. The region was
not emptied by climate, and it does not appear to have
been emptied by our failure to look. It appears to have
been emptied.

One further observation follows from the record, and
we offer it as an observation rather than as an answer
to the question posed here. The Lake District was al-
ready without archaeologically visible settlement
when the later interval of pronounced environmen-
tal variability recorded in the Gencali core began. It is
for that reason that the cultural consequences of this
interval cannot be read there, while its environmental
expression can be examined. The radiocarbon-dated
occupations of the periphery end between approxi-
mately 4500 and 4200 cal BC, which is to say between
about 6450 and 6200 cal BP. That range falls within the
rising limb of the excursion recorded in the core, which
begins at ¢. 6600 cal BP and culminates at ¢. 5850 cal
BP. Across that interval the core registers the largest
change in clastic delivery of its Holocene section, and
its culmination follows the terminations. The config-
uration is not that of a drought. Aridity in this basin
would reduce clastic delivery, and clastic delivery rea-
ches its Holocene maximum. The fall in Ca across the
same horizon is consistent with that reading. The en-
vironmental variability that is not legible in the empty
Lake District as a cultural signal is nevertheless record-
ed there as an environmental one, recorded in the
same landscape and the same moisture regime that the
peripheral settlements occupied.

We advance the coincidence carefully, and with seve-
ral reservations. The chronology of the Middle Chalco-
lithic horizon is anchored by radiocarbon dating at se-
veral sites, though unevenly across the region, and re-
mains typological where determinations are lacking.
The interval lies above the uppermost radiocarbon de-
termination in the core, in the extrapolated section of
the age model. Gencali is a small closed basin, which
speaks in the first instance for its own catchment ra-
ther than for western Anatolia. A comparison with
other Anatolian Holocene archives would convert an
internal calibration into an external validation. The
proxies establish a rise in clastic input relative to car-
bonate. They do not establish which term drove it. A
larger detrital flux, a reduction in authigenic carbonate
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production, or both together would produce the same
signal. Dry bulk density, together with the additional
determinations called for above, would convert the ra-
tio into a sediment flux. Isotopic or palynological work
on the same core would be needed to separate a higher
mean precipitation from a shift toward more seasonal
and more erosive rainfall. And the maximum the core
records falls some centuries after the terminations it
is set against. It is suggestive. It is not demonstrated.

What can be said is that the two archives are comple-
mentary in a way that has not previously been exploit-
ed. The Lake District holds a continuous environmental
record across an interval when it held no population.
Its neighbours held populations across the same in-
terval, and no environmental record. Neither region
answers the question alone. Read together, the two
archives permit a proposition that further work could
test: the environmental instability recorded at Gencali
between c. 6600 and ¢. 5850 cal BP may have been ex-
pressed in southwestern Anatolia not as drought but
as enhanced runoff and erosion. If that proves to be
so, the relationship between climate and settlement
in this landscape is not one of cause and collapse but
one of threshold. The Early Chalcolithic settlements of
the Lake District, large, sedentary and agriculturally
anchored, ended in an interval of improving climate.
The Middle Chalcolithic communities of the periphery,
small, mobile and dispersed across caves and uplands,
may have ended during an interval of enhanced ero-
sion. The more robust settlement system would then
have fallen to a social cause, in a favourable climate.
The more fragile one would have fallen to an environ-
mental cause that was not a drought. This is the reverse
of what environmental determinism predicts, and it is
a possibility worth taking seriously.

Conclusions

The Chalcolithic of the Lake District contains a gap of
some 2000 years. Four excavated tells terminate at the
close of the Early Chalcolithic, three of them beneath
destruction debris. Survey of the islands and lake
shores recovers five Early Chalcolithic sites and five
Late Chalcolithic sites, and no site carrying both. A cen-
tury of investigation has produced no Middle Chalco-
lithic deposit and no securely assigned Middle Chalco-
lithic assemblage. In the regional chronology the inter-
val is left unnamed.

We have presented the first continuous, high-resolu-
tion geochemical record for the region, and have used
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it to weigh the three explanations the gap admits. The
record shows that the gap opens during an interval of
rising effective moisture. The environmental explana-
tion for the end of Early Chalcolithic settlement is not
supported, and the archaeological judgement of Duru
(2010) is independently corroborated. Nor does the
gap appear to be an artefact of detection. The region
has been examined more closely than most of Anatolia,
and every survey conducted in it has recovered materi-
al of the periods on either side in quantity. Nor does it
appear to record a shift in where the population lived.
Such a shift is the pattern of the Middle Chalcolithic
elsewhere in western Anatolia, and it would have car-
ried a population out of the settings that survey has
searched. But the material of those regions has not
been reported to bear any relation to the Lake District
sequence on either side of the gap, and nothing of the
period has been recovered in the region in any setting.
On present evidence the region was emptied, and it
was not emptied by climate. This is the principal result
offered here.

A second observation follows from the record, and it is
not an answer to the same question. In its extrapolated
upper section the core registers a sustained rise in clas-
tic delivery between approximately 6600 and 5850 cal
BP, culminating in the highest values of the Holocene.
It is within that interval, from Lycia to the Troad, that
the Middle Chalcolithic horizon appears to come to an
end. The Lake District, empty, holds the environmental
signal. Its neighbours, populated, hold what may be
the response. Neither archive answers the question
alone, and their complementarity has not previously
been exploited. If the correlation holds, then the more
robust settlement system of the region, sedentary and
agricultural, ended for social reasons in a favourable
climate, while the more dispersed system that followed
itended during a period of enhanced erosion that was
not a drought. The correlation is suggestive, but has
not been demonstrated.

What is required to test these propositions is specifi-
able. Radiocarbon control is needed on both sides of
the comparison, and part of the Middle Chalcolithic
evidence of western Anatolia has never been published
with a conventional age. A second lacustrine sequence

would convert an internal calibration into an external
validation. And a systematic survey of the uplands and
karstic systems, conducted with the recognition crite-
ria developed where the Middle Chalcolithic is known,
would settle the two hypotheses this study can only
weigh. The lacustrine sequence continues above the
interval examined here and remains unbroken to the
base of the agricultural soil. With the additional de-
terminations required to bring the upper part of the
core under chronological control, it would become
available for the later Holocene.
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