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9. Micromorphology as a tool for microfacies 
identification and stratigraphic sequence 
reconstruction 
INTRODUCTION 
Following the definition and description of facies presented in chapter 8, this chapter 

includes the results of microscopic observations, aiming at a fine scaled description of 

the sediments and the sedimentological processes. In this sense, microfacies is used here 

as a term to describe all micro-features of appearance or composition, which serve to 

distinguish the deposit from contiguous sediments. Therefore, a detailed description of 

characteristics comprising micro-facies follows, reflecting certain conditions of 

sedimentation and environmental conditions as explained in the interpretation section.  

9.1. The Lake 
The 6 facies of the lake sequence are further divided in 15 microfacies, based on 
characteristics reflecting depositional changes and water level fluctuations.  

9.1.1. Description of the microfacies 
 
Microfacies LM1 is found at DMG09 (K94a and K94b, fig. 9.1a) at an altitude of 625.8m 

and belongs to facies L3.3a (fig.7.3, Appendix 1). It consists of light yellowish gray clayey 

silts, and has speckled birefringence fabric. Coarse particles include predominately quartz 

and subordinately subangular pyroxenes and olivines, which are randomly distributed, 

together with elongated fresh organic matter, big fresh roots and clay papules (figs. 9.2a-

b). Occasionally the microfacies is depleted with distinct calcitic infillings and organic 

matter hypocoatings. It partly includes very distinct orange staining of Fe/Mn, whose 

shape is irregularly elongated, but includes specific rounded features that have very 

distinct boundaries (roots). The microstructure is weakly separated and platy. At the 

oxidized part the microstructure is vesicular with strictly vertical accommodated planes 

and striated birefringence fabric. There are few dense concentrations of bones of 

irregular, elongated shape and yellowish color. 

Microfacies LM2a is found at DMG09 (K93, K92e, K92d, fig. 9.1b, 7.2c-2d) at 626m 

and belongs to the basis of facies L3.3b (fig.7.3, Appendix 1). It consists of sandy muds 

with light yellowish grey color, dark brown staining with stippled/speckled 

birefringence fabric and weakly separated, angular blocky microstructure with vughs and 

few vertical fine planes. Related distribution is double-spaced porphyric. Coarser matrix 

is moderately sorted, with quartz, mica and plagioclase feldspar and secondarily olivine, 

calcite, hornblende and biotite; clay papules are abundant with black rims and dense 



154 

 

banded distribution. Clay hypocoatings are distinct with occasional sponges spicules, 

shells and very few yellowish subangular bones in vertical orientation and parallel linear 

distribution. The organic matter stains are also monomorphic, very fine, elongated and in 

random distribution. Within this microfacies intercalating, fine laminations of light 

brown clayey sands are identified (microfacies LM2b), with bands and aggregates of 

charred material in clustered distribution. The laminations have crescentic distribution, 

angular blocky microstructure and are medium separated with accommodating 

planes. The birefringence fabric is speckled and occasionally undifferentiated. 

Polymorphic plant remains of dark brown color fill the chambers alternating with 

charcoal and fine monomorphic organic matter. Locally (K92d: fig. 9.1c) the microfacies 

includes light gray sands, poorly sorted, with double spaced coarse enaulic related 

distribution, crumby microstructure with horizontal accommodated planes and few 

vughs. It consists mainly of subangular to rounded quartz, quartzite, calcite, sandstone, 

pyroxene and fewer micas. The microfacies includes few small pieces of fragmented 

articulated bones, clay papules and sponges spicules. 

Microfacies LM3 is found at DMG09 (K92b and K92c: fig. 9.1d) at 626.15-626.20m and 

belongs to facies L3.3.b (Appendix 1). It includes silty clays with undifferentiated 

birefringence fabric, light yellowish brown in color with orange and dark gray staining. 

The related distribution is open porphyric and the microstructure is angular blocky with 

accommodating planes. Infillings include moderately sorted aggregates of coarser 

material up to 1.2mm, with organic material and having speckled to striated birefringence 

fabric. The coarse matrix consists of subangular quartz to subrounded hornblende, 

biotite and secondarily mica, olivine and sandstone. The matrix includes very sporadic 

bone fragments. 

Microfacies LM4. At the uppermost part of microfacies LM3, microfacies LM4 (K92b: 

fig. 9.1e), (Appendix1) is found at DMG09 at 626.2m and belongs to facies L3.3b. It 

includes light grayish brown clayey silts, with orange and grayish staining of Fe/Mn. The 

microstructure is platy, separating the matrix to rectangular blocks with accommodating 

planes and some vughs; at the centre of the accommodating blocks the gray staining is 

more pronounced and the related distribution is open porphyric. Organic matter 

compounds are visible; occasionally polymorphic charred organic material is seen as 

infillings in planes within coarser groundmass of quartz, quartzite, micas, hornblende, 
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calcite, as well as angular sponges spicules and diatoms in random distribution and 

orientation together with few fragmentary burnt bones. 

Microfacies LM5 (K92b, K92a) (figs. 9.1f, Appendix 1) is found at DMG09 at 626.25m 

and belongs to facies L3.3b. It includes dark reddish brown sandy muds with orange 

staining sporadically. The related distribution is single spaced porphyric with blocky 

angular and platy microstructure, highly separated and occasionally massive, with vertical 

accommodating planes. The birefringence is speckled to parallel striated. The coarse 

matrix includes quartz, quartzite, plagioclase and secondarily micas. There are a few 

pieces of amorphous charcoal and few sponges spicules. Fine organic matter is seen in 

parallel distribution and as coating in channels. 

Microfacies LM6 is found partly intercalating microfacies LM5 as light yellowish brown 

loamy sand, sandy muds (K92b, K92a, K97a, K97b: fig. 9.1f, Appendix 1) and belongs to 

facies L3.3.b. Related distribution is double spaced coarse enaulic to single spaced 

porphyric, with platy and vughy microstructure, occasional channels and orange staining 

due to polymorphous organic material, parallel or randomly distributed. The 

birefringence is speckled and occasionally parallel striated. The groundmass includes 

aggregates of big sand grains of 0.4 to 2mm mainly of sandstone, plagioclase feldspar, 

and quartz and secondarily of calcite and mica, as well as clay papules. The microfacies 

includes abundant congeria shells (fig. 9.2e), scattered bone fragments and sponges 

spicules in parallel-banded distribution and orientation. 

Microfacies LM7 is found at DMG09 (K97a, K97b, K97c: fig. 9.1g, Appendix 1) at 

626.25m-626.5m and belongs to facies L3.3b. It includes clayey silts and clayey sands 

yellowish brown in color, locally reddish with staining and locally aggregates of finer 

groundmass. The microstructure is angular blocky with vertical and horizontal 

accommodating planes. The finer matrix is forming rhomboidal aggregates with platy 

intrapedal microstructure and irregular, dense distribution. There are calcitic concretions 

and hypocoatings. 

Microfacies LM8 is found at DMG09, DMG11, at average 627m, belongs to facies L4.1 

and includes light gray fine sands (K96, K113: fig. 9.1h, Appendix 1), with double spaced 

coarse enaulic related distribution, highly separated, granular microstructure with many 

vughs and planes. Sand is subrounded to subangular mainly quartz, plagioclase feldspar, 

olivine, and sandstone. The groundmass is poorly sorted. Big aggregates of light brown 
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undifferentiated silty clays (K96) with irregular shape are dispersed in random 

distribution and orientation. The aggregates include organic matter in linear distribution 

and occasional staining (Fe/Mn). There are few small fragments of bones. Occasionally 

sandy mud aggregates are identified, which are more oxidized and include clay papules. 

The matrix has very pronounced crystallitic coatings and few root chambers. 

Microfacies LM9 is seen at average 627.5m at DMG06, DMG09, DMG11, DMG25, 

DMG26, DMG27, DMG28 and Giole profile and belongs to facies L4.1 and L4.2. 

(K61c, Κ61d, K95a/b, K111, K112, K253c, K262b, K262c, K27c, K28c, KS24 and 

KS25: fig. 9.1i, fig.2j, Appendix 1). It consists of light gray fine to medium very poorly 

sorted, coarse monic sand, mainly consisting of quartz, mica flakes elongated and 

angular, subrounded olivine, elongated chlorite, calcite and plagioclase feldspar. The 

groundmass includes punctuated and humidified organic matter in amorphous shape, 

with few chamber and horizontal accommodating planes. At the upper part of the 

microfacies the matrix is becoming darker in color due to a concentration of organic 

matter. Locally (K111, K112, K61c) there are angular aggregates of clay and pottery 

fragments with chitonic related distribution, dispersed randomly and oriented vertically. 

Charcoal and fresh organic matter are found in crumb microstructure. The groundmass 

is brown to dark brown or yellowish and the birefringence is speckled.
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FIGURE 9.1: A)YELLOWISH GRAY CLAYEY SILTS WITH DISTINCT STAINING OF FE/MN (MICROFACIES LM1:K94B), B)SANDY MUDS WITH LIGHT 

YELLOWISH GRAY COLOR (MICROFACIES LM2A) AND INTERCALATING, FINE LAMINATIONS OF LIGHT BROWN CLAYEY SANDS, WITH BANDS AND 

AGGREGATES OF DARKER MATRIX IN CLUSTERED DISTRIBUTION (MICROFACIES LM2B) AND FINE CHARCOAL LAMINATIONS (K92E), C)LIGHT GRAY 

SANDS (MICROFACIES LM2), POORLY SORTED WITH FEW SMALL PIECES OF FRAGMENTED ARTICULATED BONES (K92D) WITHIN SANDY MUDS 

(MICROFACIES LM2A), D) LIGHT YELLOWISH BROWN SILTY CLAYS WITH UNDIFFERENTIATED, WITH ORANGE AND DARK GRAY STAINING, WITH 

MODERATELY SORTED INFILLINGS OF SANDY MATRIX AND ORGANIC MATERIAL (MICROFACIES LM3) (K92C), E)LIGHT GRAYISH BROWN CLAYEY SILTS, 
WITH ORANGE AND GRAYISH STAINING OF FE/MN. THE MICROSTRUCTURE IS PLATY SEPARATING THE MATRIX TO RECTANGULAR BLOCKS, ON WHICH 

CENTRE THE GRAY STAINING IS MORE PRONOUNCED (MICROFACIES LM4) (K92A) F) DARK REDDISH BROWN SANDY MUDS WITH ORANGE STAINING 

WITH BLOCKY ANGULAR AND PLATY MICROSTRUCTURE (MICROFACIES LM5), INTERCALATING WITH LOAMY SANDS WITH ABUNDANT SHELLS 

(MICROFACIES LM6) (K92B) G) CLAYEY SILT AND CLAYEY SAND YELLOWISH BROWN, LOCALLY MORE REDDISH WITH STAINING AND FINER 

GROUNDMASS. THE FINER MATRIX IS FORMING RHOMBOIDAL AGGREGATES WITH PLATY INTRAPEDAL MICROSTRUCTURE (MICROFACIES LM7: K97C) 
H)LIGHT GRAY FINE SANDS WITH BIG AGGREGATES OF SILT CLAY MATRIX OF LIGHT BROWN COLOR IRREGULAR IN SHAPE (K96A) (MICROFACIES LM8) 
I)VERY POORLY SORTED, LIGHT GRAY FINE TO MEDIUM SAND WITH FRESH ORGANIC MATTER (MICROFACIES LM9: KS24), OVER BEDDED BY 

(MICROFACIES LM10) CHARRED MATERIAL LAYERED IN PARALLEL DISTRIBUTION WITH SAND INTERCALATIONS RANDOMLY DISTRIBUTED AND 

UNDIFFERENTIATED CLAYS, SILTY CLAYS, CLAYEY SILTS, LIGHT YELLOWISH BROWN IN COLOR WITH ORANGE STAINING (MICROFACIES LM13) J)DARK 

BROWN SILTY CLAYS AND CLAYS (MICROFACIES LM11: K27A) WITH ANGULAR BLOCKY MICROSTRUCTURE WITH WIDE PLANES MODERATELY 

ACCOMMODATED AND DEVELOPED AND MASSIVE INTRAPEDAL APPEARANCE. AT THE UPPER PART OF THE SLIDE MICROFACIES LM14 IS FOUND K) 
LIGHT BROWN SILTY CLAYS, CLAYEY SILTS (MICROFACIES LM12:K261A) WITH DARKER AGGREGATES COVERED WITH ORGANIC PIGMENT, WITH 

ACCOMMODATING PLANES AND CHAMBERS AND CHARCOAL FRAGMENTS OF SUBROUNDED TO ELONGATED IN SHAPE, AS WELL AS ABUNDANT 

CHARRED ORGANIC MATERIAL CONCENTRATED IN BANDS. THERE ARE ALSO SPONGES SPICULES AND FEW PHYTOLITHS. THE COARSE GROUNDMASS 

CONSISTS MAINLY OF QUARTZ AND MICAS L) CLAYS AND CLAYEY SILTS AGGREGATES WITH UNDIFFERENTIATED AND SPECKLED BIREFRINGENCE 

FABRIC, RESPECTIVELY. IN A LIGHT GREEN MATRIX, ORANGE STAINING IS IDENTIFIED PARTICULARLY IN THE CLAY AGGREGATES, WITH VERY 

PRONOUNCED CALCITIC INFILLINGS AND COATINGS (MICROFACIES LM15) (K13B). ALL SAMPLES ARE 5 CM IN WIDTH 

J k l 

1cm 1cm 1cm 
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Microfacies LM10 is found at Giole profile and DMG26, DMG27 at 626.5m-626.7m. 

(KS25, KS24, KS22, K262a, K27b: fig. 9.1i, Appendix 1) and belongs to facies L5.4. It 

includes laminated charred material in parallel distribution, with sand intercalations 

randomly distributed in double spaced equal enaulic related distribution. There are 

charcoal fragments and few spherulites. Large chambers with loose infillings of 

earthworm excrements and vesicular microstructure are also visible. Pronounced 

horizontal accommodating planes indicate distinct boundary. The matrix includes Fe/Mn 

oxidation staining and few phytoliths. The microstructure is wavy or occasionally angular 

blocky. Locally, ash aggregates are identified (KS24).  

Microfacies LM11 is seen at DMG25, DMG26, and DMG27 at approximately same 

elevation as microfacies LM10 and belongs to facies L5.4 (K262a, K252b, K252a, K27a, 

K27b: fig. 9.1j, Appendix 1). It includes silty clays and clays with colors ranging from 

dark brown at the upper part of the microfacies to light yellow at the lower part, which is 

depleted. The birefringence is undifferentiated and locally striated. There are some 

subrounded grains of quartz of 4mm maximum and sandstone mainly of subrounded 

shape. The related distribution is open porphyric, the microstructure is angular blocky 

with wide planes moderately accommodated and developed and massive intrapedal 

appearance. There are bands of square and rectangular phytoliths, dotted charred 

material and few charcoal fragments (figs. 9.2g-2h). 

Microfacies LM12 is included in facies L5.1 and L5.4 and is found at DMG25 and 

DMG26. It consists of brown silty clays, clayey silts (K61a, K61b, K261a, K261b, 

K251b, K251c, and K251d: fig.9.1k, Appendix 1), cross-striated birefringence fabric with 

undifferentiated to speckled aggregates, which are darker and covered with organic 

pigment. Orange staining and coatings are visible together with aggregates of angular to 

subrounded blocky microstructure with accommodating planes and chambers. Charcoal 

fragments of subrounded to elongated shape, as well as abundant charred organic 

material are concentrated in bands. There are also sponges spicules and few phytoliths. 

The coarse groundmass consists mainly of quartz and micas. Very sporadic spherulites 

(fig. 9.2i) are locally seen. 

Microfacies LM13 belongs to facies L5.4 and is found at DMG09, DMG26, DMG25, 

DMG28, DMG29 and Giole profile (K91b, K261a, KS25, KS24, KS26, KS22, K29b, 

K28c, K28b, K28a, K251a, K253a, K253b: fig. 9.1i, Appendix 1) It includes clays, silty 

clays, clayey silts, light yellowish brown in color with orange staining.  The birefringence 
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fabric is cross-striated, locally undifferentiated or speckled and covered with organic 

pigment, with very few quartz grains. The microstructure is highly separated subangular 

blocky, with many small channel and vertical planes. Oxidation stainings and humified 

organic remains in random, distribution and orientation are visible, together with organic 

matter infillings, charcoal, abundant sponges spicules (50%) (fig. 9.2f), less diatoms, as 

well as abundant burnt phytoliths in bands. The sponges spicules have vertical 

orientation together with the organic staining. The matrix is divided in several aggregates. 

There are aggregates of coarser groundmass and darker brown color consisting 

predominately of quartz, quartzite, plagioclase feldspar and micas. The birefringence 

fabric is undifferentiated and the microstructure crumby. Aggregates with lenticular 

microstructure are also visible as bands of abundant sponges spicules and anisotropic 

features (sclerotia or droppings?), charred plant remains fragmented in situ, as well as 

charcoal pieces. Charred organic material is locally concentrated in bands. There are also 

infillings of light yellowish brown color with crystallitic birefringence, open porphyric 

related distribution and intrapedal chambers and vughs with organic black staining. 

Locally there are fragments of pottery, which are subrounded and float in the matrix in 

an open porphyric distribution. Spherulites are found very sporadically (KS22).  

Microfacies LM14 belongs to facies L5.4 and is found at DMG09, DMG6, DMG26, 

DMG27 and DMG29 (K91a, KS26, K29a, K27a: fig. 9.1j, fig. 9.2k, Appendix 1). It 

includes dark brown, light reddish brown clay or sandy clay matrix, with undifferentiated 

or slightly speckled birefringence fabric. The microstructure is medium separated, angular 

blocky with accommodating planes and intrapedal channels and double spaced porphyric 

related distribution. The groundmass includes abundant phytoliths and ash aggregates, 

charcoal and dense organic matter with parallel distribution and vertical orientation. 

Subrounded aggregates of lighter brown material are visible. Sponges spicules are found 

in bands together with few diatoms, fresh organic matter and sand grains of quartz and 

quartzite, sandstone and rounded and subangular, smaller pyroxene feldspars and micas 

as well as Fe nodules. Locally (K29b), at the lower part of the microfacies there is fine 

sand in big subangular aggregates and in between undifferentiated sandy silts. The sand 

aggregates are light gray coarse monic; the finer matrix is brown to dark brown with 

black staining double-spaced porphyric. Burnt pottery and charcoal fragments are 

identified. 
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Microfacies LM15 is found at DMG13 (K13a-K13d: fig. 9.1l, 9.2l, Appendix 1) at 

627.5m and belongs to facies L3.2b. The microfacies consists of variable aggregates of 

clay and clayey silt with undifferentiated and speckled respectively birefringence fabric. In 

a light green matrix, orange staining is identified particularly in the clay aggregates, 

together with calcitic nodules. The clay aggregates are forming a characteristic angular 

blocky microstructure; the intrapedal microstructure is massive, with small voids and fine 

planes, very pronounced calcitic infillings and coatings. The coarser matrix demonstrates 

lenticular platy microstructure, highly separated accommodating planes and intrapedal 

occasionally granular channel microstructure, with gray organic matrix as pigment and 

double spaced porphyric related distribution. 
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FIGURE 9.2: A-B) DETAIL OF MICROFACIES LM1: LIGHT YELLOWISH GRAY CLAYEY SILTS WITH SPECKLED BIREFRINGENCE FABRIC. QUARTZ 

GRAINS ARE RANDOMLY DISTRIBUTED TOGETHER WITH CLAY PAPULES AND ORGANIC MATTER HYPOCOATINGS (MICROFACIES LM1A) XPL-
PPL (SAMPLE K94) C) DETAIL OF MICROFACIES LM2: LIGHT BROWN CLAYEY SANDS (MICROFACIES LM2A), INTERCALATING WITH BANDS 

AND AGGREGATES OF CHARRED MATERIAL IN CLUSTERED DISTRIBUTION. THE LAMINATIONS HAVE CRESCENTIC DISTRIBUTION, ANGULAR 

BLOCKY MICROSTRUCTURE AND ARE WEAKLY SEPARATED WITH ACCOMMODATING PLANES PPL (K92E) D) DETAIL OF (C) SANDY MUDS WITH 

LIGHT YELLOWISH GRAY COLOR AND DARK BROWN STAINING, CLAY PAPULES WITH BLACK RIMS AND DENSE BANDED DISTRIBUTION. 
POLYMORPHIC PLANT REMAINS OF DARK BROWN COLOR FILL THE CHAMBERS ALTERNATING WITH CHARCOAL AND FINE MONOMORPHIC 

ORGANIC MATTER PPL (K92E) E) DETAIL OF MICROFACIES LM6: LIGHT YELLOWISH BROWN LOAM WITH DOUBLE SPACED COARSE ENAULIC 

RELATED DISTRIBUTION, VUGHY MICROSTRUCTURE, WITH SOME CHANNELS AND ORANGE STAINING DUE TO POLYMORPHOUS ORGANIC 

MATERIAL RANDOMLY DISTRIBUTED. AT THE LOWER PART OF THE SLIDE A BAND WITH ABUNDANT SHELLS, SCATTERED BONE FRAGMENTS 

AND SPONGES SPICULES IN PARALLEL-BANDED DISTRIBUTION AND ORIENTATION IS VISIBLE XPL (K97A) F) DETAIL OF MICROFACIES LM13: 
ABUNDANT SPONGES SPICULES, DIATOMS AS WELL AS BURNT PHYTOLITHS IN BANDS. THE SPONGES SPICULES HAVE VERTICAL ORIENTATION 

TOGETHER WITH THE ORGANIC STAINING. PPL (K253B) G) DETAIL OF MICROFACIES LM11: AGGREGATES OF CHARRED MATERIAL, ORGAN 

RESIDUE, SPONGES SPICULES AND PHYTOLITHS PPL (K252A) (H) DETAIL OF MICROFACIES LM11: BANDS OF PREDOMINATELY BURNT 

PHYTOLITHS OF RECTANGULAR AND ELONGATED SHAPE PPL (K27B) I) PSEUDO UNIAXIAL INTERFERENCE FIGURES IN SPHERULITES 

SPORADICALLY DISTRIBUTED WITHIN MICROFACIES LM12 XPL (K251B) J) POTTERY SHERDS AND CHARCOAL WITHIN MICROFACIES LM9 K) 
DETAIL OF MICROFACIES LM14 WITH AGGREGATES OF FINE GROUNDMASS ALTERNATING WITH COARSER MATERIAL WITH CHARRED 

ORGANIC MATTER, SPONGES SPICULES, PHYTOLITHS AND DIATOMS PPL (K27A) L) DETAIL OF CALCITIC NODULE WITHIN MICROFACIES 

LM15. 
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Micro-
facies 

Particle 
size 

color  Micro- 
structure 

Related 
Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3.Organic 4.Anthropogenic  

LM1 clayey silts light yellowish 
gray 

weakly separated, platy  open 
porphyric 

speckled Poorly 
sorted 

1. quartz, pyroxenes, olivines, calcitic infillings, staining of Fe/Mn 
2. clay papules 
3. organic matter hypocoatings, fresh roots and bones of irregular, 

elongated shape and yellowish color 

LM2 sandy 
muds 

light yellowish 
gray color and 
dark brown 
staining 

weakly separated, angular blocky 
microstructure with vughs and few 
vertical fine planes 

double-
spaced 
porphyric 

stippled/ 
speckled 

Poorly 
sorted 

1. quartz, mica and plagioclase feldspar and secondarily olivine, 
calcite, hornblende and biotite 

2. clay papules, clay hypocoatings 
3. sponges spicules, shells and very few yellowish subangular 

LM2a sandy 
muds 

light yellowish 
gray color and 
dark brown 
staining 

weakly separated, angular blocky 
microstructure with vughs and few 
vertical fine planes 

double-
spaced 
porphyric 

stippled/ 
speckled 

Poorly 
sorted 

1. quartz, mica and plagioclase feldspar and secondarily olivine, 
calcite, hornblende and biotite, clay papules are abundant with 
black rims and dense banded distribution.  

2. clay hypocoatings. The microfacies includes light gray sands, 
poorly sorted, and with double spaced coarse enaulic related 
distribution, crumby microstructure with horizontal 
accommodated planes and few vughs. It consists mainly of 
quartz, quartzite, calcite, sandstone, and pyroxene angular and 
subangular to rounded and fewer micas. The microfacies includes 
few small pieces of fragmented articulated bones, clay papules 
and sponges spicules. 

3. sponges spicules, shells and very few yellowish subangular bones. 
Organic matter stains. Charred material and polymorphic plant 
remains fill the chambers alternating with charcoal and fine 
monomorphic organic matter. 

LM2b lamination
s  
of clayey 
sands 

light  
brown 

medium separated with 
accommodating planes 

single spaced 
porphyric  

speckled and 
occasionally un-
differentiated 

Moderately 
sorted 

1. quartz, mica and plagioclase feldspar and secondarily olivine, 
calcite, hornblende and biotite 

LM3 silty clays light yellowish 
brown with 
orange and dark 
gray staining 

angular blocky microstructure with 
accommodating planes 

open 
porphyric 

speckled and 
occasionally un-
differentiated 

Moderately 
sorted 

1. quartz, hornblende, biotite and secondarily mica, olivine and 
sandstone 

2. aggregates of coarser material up to 1.2mm width as infillings 
including organic material and speckled to striated birefringence 
fabric 

3. organic matter as staining and sporadic bone fragments 

LM4 clayey silts light grayish 
brown with 
orange and 
grayish staining 
of Fe/Mn 

platy separating the matrix to 
rectangular blocks accommodating 
planes and some vughs 

open 
porphyric  

speckled and 
occasionally un-
differentiated 

Moderately 
sorted  

1. quartz, quartzite, micas, hornblende, calcite 
3. organic matter compounds  and very fine charred organic matter 

as infillings in planes, sponges spicules and diatoms in random 
distribution and orientation together with few fragmentary burnt 
bones 
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Micro-
facies 

Particle 
 size 

color  Micro- 
structure 

Related 
Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3.Organic 4.Anthropogenic  

LM5 sandy 
muds 

dark reddish 
brown with 
orange staining 
sporadically 

blocky angular and platy, highly 
separated and occasionally massive, 
with vertical accommodating planes 

 single 
spaced 
porphyric 

speckled to 
parallel striated 

Moderately 
sorted 

1. quartz, quartzite, plagioclase and secondarily micas 
3. amorphous charcoal and few sponges spicules. Fine organic 

matter is seen in parallel distribution and as coating in channels 

LM6 loamy 
sand, 
sandy 
muds 

light yellowish 
brown 

platy and vughy with some channels double 
spaced 
coarse 
enaulic to 
single spaced 
porphyric 

speckled and 
occasionally 
parallel striated 

Moderately 
sorted 

1. sandstone, plagioclase feldspar, and quartz and secondarily of 
calcite and mica  

2. clay papules 
3. orange staining due to polymorphous organic material, abundant 

shells and scattered bone fragments and sponges spicules in 
parallel-banded distribution and orientation 

LM7 clayey silt 
and clayey 
sand 

yellowish 
brown, locally 
reddish with 
staining 

angular blocky with vertical and 
horizontal accommodating planes 

open 
porphyric 

 Moderately 
sorted 

1. calcitic concretions and hypocoatings 
2. rhomboidal aggregates with platy intrapedal microstructure 

irregular and dense distribution 

LM8 fine sands light gray highly separated, granular 
microstructure with many vughs and 
plane 

double 
spaced 
coarse 
enaulic 

 poorly 
sorted 

1. Sand is subrounded to subangular mainly quartz, plagioclase 
feldspar, olivine, and sandstone, crystallitic coatings 

2. big aggregates of undifferentiated silt clay matrix of light brown 
color, irregular in shape and random distribution and orientation 
with organic matter in linear distribution and occasional staining 
(Fe/Mn). Occasionally the sandy and clay matrix is mixed in sandy 
mud aggregates, which are more oxidized and include clay papules 

3. There are few small fragments of bones and occasionally there are 
root chambers. 

LM9 fine to 
medium  
sand 

light gray-At 
the upper part 
of the 
microfacies the 
matrix is darker  

few chamber and horizontal 
accommodating planes 

coarse monic  very poorly 
sorted 

1. quartz, mica flakes elongated and angular, subrounded olivine, 
elongated chlorite, calcite and plagioclase feldspar 

2. locally (K111, K112, K61c) there are angular aggregates of clay 
with chitonic related distribution, dispersed randomly and 
vertically oriented, and charcoal in crumb microstructure, as well 
as fresh organic matter. The groundmass is brown to dark brown 
or yellowish and the birefringence is speckled.  

3. organic matter compounds and humidified organic matter in 
amorphous shape 

4. pottery fragments 
LM10 Organic 

with few 
sand 
grains 

black Wavy, vesicular with large chambers, 
horizontal accommodating planes  

double 
spaced equal 
enaulic 

un-
differentiated 

Moderately 
sorted 

3. charred material layered in parallel distribution with sand 
intercalations randomly distributed. Charcoal fragments and few 
spherulites with loose infillings of earthworm excrements. Fe/Mn 
oxidation staining and few phytoliths. Locally, ash aggregates are 
identified (KS24), as well as excrements.  

 
LM11 silty      cla

ys and 
clays 

dark brown to 
light yellow  

angular blocky with wide planes 
moderately accommodated and 
massive intrapedal appearance 

open 
porphyric 

un-
differentiated 
and locally 
striated 

Moderately 
sorted 

1. quartz of 4mm maximum and sandstone mainly of subrounded 
shape 

3. bands of square and rectangular phytoliths, dotted charred 
material and few charcoal fragments  
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Micro-
facies 

Particle 
 size 

color  Micro- 
structure 

Related 
Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3.Organic 4.Anthropogenic  

LM12 silty clays, 
clayey silts 

brown with 
orange staining 
and orange 
coatings, 

angular to subrounded blocky 
aggregates with accommodating planes 
and chambers 

Open 
porphyric 

cross-striated Moderately 
sorted 

1. the coarse groundmass consists mainly of quartz and micas  
2. undifferentiated to speckled aggregates, which are darker and 

covered with organic pigment 

3. charcoal fragments of subrounded to elongated in shape, as well as 
abundant charred organic material concentrated in bands. There 
are also sponges spicules and few phytoliths. Very sporadic 
spherulites are locally seen. 

LM13 clays, silty 
clays, 
clayey silts 

light yellowish 
brown with 
orange staining 

highly separated subangular blocky 
with many small channel and vertical 
planes 

Related 
distribution 
differs in the 
aggregates 
described in 
inclusions 
section 

un-
differentiated, 
cross-striated, 
speckled 

Moderately 
sorted 

1. quartz and quartzite, sandstone and rounded and subangular, 
smaller pyroxene feldspars and micas 

2.   
a. aggregates of coarser and darker groundmass with 

quartz, quartzite, plagioclase feldspar and micas. The dark 
aggregates are undifferentiated in crumby microstructure. 

b. aggregates with lenticular microstructure  
c. aggregates with abundant sponges spicules and anisotropic 

features (sclerotia or droppings?), and charred plant remains 
fragmented in situ as well as charcoal pieces. 

d. infillings of light yellowish brown color with crystallitic 
birefringence, open porphyric related distribution and intrapedal 
chambers and vughs with organic black staining 

3. oxidation staining and humified organic remains, organic matter 
infillings, pieces of charcoal, abundant sponges spicules (50%) 
and less diatoms as well as abundant burnt phytoliths in bands. 
Locally and very sporadic spherulites are seen (KS22). Charred 
organic material is locally concentrated in bands.  

4. locally there are fragments of pottery, which are subrounded and 
float in the matrix in an open porphyric distribution. 

LM14 Clay and 
locally 
sandy clay 

dark brown, 
light reddish 
brown matrix 

medium separated, angular blocky 
microstructure with accommodating 
planes, intrapedal channels and 
chambers 

double 
spaced 
porphyric 

un-
differentiated 
slightly speckled 

Moderately 
sorted 

1. locally sand grains of quartz and quartzite, sandstone and rounded 
and subangular, smaller pyroxene feldspars and micas as well as 
Fe nodules. 

2. subrounded aggregates of lighter brown material. Locally there 
is fine sand in big subangular aggregates and in between 
undifferentiated sandy silts. The sand aggregates are light gray 
coarse monic; the finer matrix is brown to dark brown with black 
staining double-spaced porphyric. 

3. phytoliths and ash aggregates, charcoal and dense humified 
organic remains. Sponges spicules are found in bands together 
with few diatoms, fresh organic matter, charcoal fragments 

4. burnt pottery 
LM15 clay and 

clayey silt 
light green and 
orange staining  

angular blocky-intrapedal 
microstructure is massive, with small 
voids and fine planes. coarser matrix 
has lenticular platy microstructure, 
highly separated, with accommodating 
planes and intrapedal channel 
microstructure, occasionally granular 

double 
spaced 
porphyric 

un-
differentiated 
and speckled 

Moderately 
sorted 

1. calcitic nodules and calcitic infillings and coatings 
 

TABLE 9.1. SUMMARIZED DESCRIPTION OF LAKE MICROFACIES 
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9.1.2. Interpretation of the microfacies 
The identification of the lacustrine microfacies contributes to the refining of the 

sedimentological results described in section 8.1. More specifically in core DMG09, from 

where most samples are collected, a very dense sequence of fine alternating micro-

environments is reconstructed.  

Microfacies LM1 indicates the predominance of redox depositional conditions with the 

existence of pronounced oxidation staining. Shallow water levels are further indicated by 

the presence of roots; the massive structure is explained by the reworking of laminations 

by wave action. At a later stage (microfacies LM2), a shallow standing depositional 

environment (marsh) is attested by the presence of laminated decayed organic material, 

sponges spicules and diatoms. The shallowing becomes more pronounced upwards 

(microfacies LM3 and LM4), with possible drying up and cracking, as is suggested by the 

presence of the polygon formations and the highly-separated microstructure of the 

sediments. Occasional floods are nonetheless suggested by the presence of fine layers of 

coarse sands, together with congeria shell fragments, which have been generally 

interpreted as relicts of storm events (microfacies LM6). A return to more steady, 

standing water conditions is suggested by the platy microstructure of microfacies LM5, 

and the abundance of decayed organic material in laminations. A subsequent temporary 

terrestrialization is inferred from the calcitic concretions and calcitic hypocoatings 

(microfacies LM7). These conditions are followed by an abrupt flood event, which has 

drifted sediment aggregates in the coarse matrix (microfacies LM8) enriched upwards 

with organic material (microfacies LM9). Subsequently, the area turns again to a standing 

water environment, as is suggested by the laminated structure of the sediments. At the 

eastern part of the section, low water levels are attested by the presence of calcitic 

nodules and pronounced oxidation stainings (microfacies LM15). Abundant charred 

organic materials (microfacies LM10), possibly the result of an extensive conflagration, 

have collapsed and have been deposited in laminae. The effect of fire is further attested 

by the presence of burnt phytoliths, which are accumulated in bands. This charred layer 

is overbedded by a thick layer of dissolved clays in a homogenous mass (microfacies 

LM13), related to the collapse of construction materials, which have been dissolved, 

creating a homogenous plastic mass, as they fell on the wet substratum. This microfacies 

is most likely associated with the underlying materials, constituting remnants of the 

wooden part of the constructions. In other cases, (microfacies LM11, LM14), these 

materials are found interbedded within the surface sediments (microfacies LM12), as the 
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modern anthropogenic and animal activities must have disturbed the original position of 

the materials.  

9.2. The Site 
The 13 facies of the stratigraphic sequence of the site correspond to 11 microfacies; 

facies S12 and S13 do not include micromorphological samples. Therefore, this sequence 

includes equal number of facies and microfacies; the microfacies are therefore 

contributing here to the thorough analysis and understanding of the facies.  

9.2.1. Description of the microfacies 

Microfacies SM1 

Microfacies SM1 (K14d and K14e) (fig. 9.3a, fig. 8.4, Appendix 3) consists of fine 

undifferentiated gray greenish muds with bright brown oxidation staining and grayish 

organic pigment (fig. 9.3a) in fine monic related distribution. The muds contain diatoms 

in random distribution and include sand sized rounded to subrounded quartz and 

quartzite (SM1.1), in open porphyric c/f related distribution and medium separated 

angular, blocky microstructure with accommodating planes and intrapedal channel 

microstructure. Few shells and diatoms are randomly distributed and oriented. Decayed 

organic matter is found elongated as infillings of voids. 

Microfacies SM2 

Microfacies SM2 (K14d and K14e) (fig. 9.3a, fig. 8.4, Appendix 3) is found at 627.2m 

and consists of sand sized subrounded to round quartzite and quartz and subordinate 

calcite, micas, few schists. The sands are generally poorly sorted, and have a distinct wavy 

boundary to the lower microfacies. The c/f related distribution is close and loose 

porphyric, with granular microstructure. The sands include poorly sorted shells randomly 

distributed and oriented mainly elongated, but also subrounded diatoms in crudely linear 

distribution and orientation. 

Microfacies SM3 

Microfacies SM3 (K14d, K394d) (fig. 9.3a, 9.4a, fig. 8.4, Appendix 3) is found at 627.4m 

and comprises of brown to grayish brown well-sorted undifferentiated muds, with highly 

separated platy intrapedal microstructure, accommodating planes and channels. The 

related distribution is fine monic. The contact to microfacies S2 is distinct. Sediments are 

finely bedded with few charred plant remains and fine charcoal fragments in linear and 

parallel distribution, very few coarser rounded fragments and burnt bones randomly 

distributed. At the bottom of the facies abundant shell fragments are found banded 
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together with diatoms. The groundmass includes calcitic aggregates and intrapedal diffuse 

Mn-hydroxide nodules. 

Microfacies SM4 

Microfacies SM4a (KS15b, KS15c, KS17e, KS7e) (fig.9.3b, 9.4b-c, fig.8.3, 8.4 and 

Appendix 2) consists of fine laminated silt loam and very fine sandy silt loam of light 

gray color with c/f ratio averagely around 80/20. The sediments have platy 

microstructure, striated b/f fabric becoming often undulating with occasional planes 

ending in sharp points; the related distribution is fine monic and the contact to the lower 

microfacies is diffuse. The sediments are enriched with charcoal fragments in more than 

30% frequency, often in linear and parallel distribution and occasionally being randomly 

distributed. Most the sand grains are micas, schist and chert, and more rarely calcite, 

quartz and quartzite. The unit contains abundant burnt bone fragments in maximum size 

of 0.5cm and very few pottery fragments, which are burnt and rounded. The sediments 

contain isolated, microscopic charred plant remains elongated in parallel distribution and 

orientation. Few diatoms and sponges spicules are discerned in random distribution and 

orientation. 

Microfacies SM4b is found intercalating or overlying S4a (KS10d, KS7f (627, 4m 

altitude), KS13c (627,5m altitude), KS21c, KS21d (627. 7m) and K393b (627, 4m 

altitude), (fig. 9.3d, 9.4d), (Appendix 2, 3) and consists of intercalations of sandy silt loam 

to coarse sand in a platy microstructure in banded parallel, inclined or wavy distribution 

with sharp erosive contacts, dipping in opposite directions and at varying angles and 

forming climbing ripple cross stratification. Fine and elongated charcoal fragments are 

embedded within the sandy silt loam laminations at 10 to 30% frequency. The fine matrix 

consists of mica and chert grains; the coarse sand is subrounded to angular, occasionally 

poorly sorted, but more often well sorted. Calcite and schist are predominant in the 

coarse matrix in coarse monic distribution; quartz, plagioclase, and chert are also profuse. 

Burnt bone fragments are recorded in random distribution and orientation, angular to 

subrounded, together with few diatoms and sponges spicules. Articulated elongated 

phytoliths of grass are identified and often show evidence of burning; occasionally the 

tissue is preserved. Rounded pottery fragments (KS21d) are incorporated in the 

groundmass. The anthropogenic materials are found within the finer matrix; the coarse 

groundmass is mostly depleted of anthropogenic material. The microstructure is often 

platy with few accommodating planes, or granular at the coarser matrix. Locally (K394a, 

K394b, K394c) (fig. 9.3c, 9.4e) (Appendix 3), at 627.5m altitude this unit is characterized 
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with a more chaotic structure, very poorly sorted sandy silt loams, where only crude 

laminations are singled out; burnt coarse anthropogenic material is described as 

undifferentiated dark brown clay aggregates, whose outer surface comprises a layer of 

cross striated light brown clays with coarse grains of quartz and quartzite in open 

porphyric distribution. The sediments still contain charcoal fragments and charred plant 

remains, bone fragments in random distribution and occasionally layered; the coarser 

sandy layers, consisting predominately of poorly sorted subangular schist, are depleted of 

charcoal or any other anthropogenic material. 

Within the above materials, aggregates of silty clay loams of dark brown (KS21e, KS21f) 

(Appendix 2) with occasional darker staining are identified at 627.5-627.6m (4c). The 

sediments contain subangular calcites, quartz, schists and cherts, in a double spaced 

porphyric distribution. The birefringence fabric is undifferentiated and the 

microstructure is medium separated, subangular blocky with mainly accommodating 

planes, which often contain subrounded fragments of pottery, dispersed unevenly in the 

matrix. Calcitic infillings and hypocoatings are seen sporadically. Few charcoal fragments 

are singled out in random distribution and orientation.  

Microfacies SM5 

Above microfacies SM4 the material becomes coarser and constitutes microfacies SM5, 

at 627.5-627.6m altitude (microfacies 5a) (KS21b, KS6c, K154c, K392d, K393a) (fig. 

9.3d-e, 9.4f, fig.8.3 and fig.8.4 Appendix 2, 3). It consists of coarse sand of subangular to 

angular chert, schist, quartzite, calcite and subordinate, plagioclase feldspar, mica and 

quartz of maximum 3.5mm in coarse monic related distribution and highly separated 

crumb microstructure. It often contains intercalations of finer sand in an undulating 

appearance (KS10c, KS13b, KS16e, KS17c, and KS21c-d, K154c) (fig. 9.3, Appendix 

2,3). The matrix contains few big pieces of charcoal of maximum 1.5cm size elongated in 

random distribution and orientation, but generally the coarse matrix is depleted of 

charcoal (fig. 9.3e); it contains though few subrounded pottery fragments, shell fragments 

and few bones. At the easternmost part of the site (K14a, K14b,) the sand grains are 

much bigger reaching 5cm; they are very poorly sorted, with charcoal, burnt fragments 

and bones; the matrix contains aggregates of silt loam sediments with linear, platy 

microstructure. Brownish-reddish muds often exhibiting crudely laminated 

microstructure (KS6c-d, KS10b, KS11) (fig. 9.3d, Appendix 3) are sporadically found. 

Locally (KS7d, KS10b, KS11) a thin layer of fine to very big fragments of charcoal 

(bigger than 5cm), charred plant remains and burnt bones in linear and parallel or wavy 



171 

 

appearance (SM5b) is identified; in other cases the anthropogenic input in the form of 

burnt bones, charcoal and construction materials is more pronounced. The birefringence 

fabric is undifferentiated and the microstructure is medium separated, subangular blocky 

with mainly accommodating planes, which often contain subrounded fragments of 

pottery dispersed unevenly in the matrix. Calcitic infillings and hypocoatings are seen 

sporadically. More often though silts of light green colors and massive microstructure are 

located (K393c, KS15b, KS17d, KS17e, K154a, K154b, K154c) (Appendix 2,3) with 

occasional darker staining, the product of dissolved schist. In this case the sediments 

show a crystallitic birefringence fabric, with massive structure and irregular planes, 

creating angular blocky microstructure, slightly separated. 

Microfacies SM6 

Locally at the south profile and above microfacies S5 the sediments become finer and 

constitute microfacies SM6 (KS7c, KS10a, KS16d, KS1c, KS2c) (fig. 9.3g-i, 9.4g, fig. 8.3) 

(Appendix 2). They contain very fine sands, sandy silt loams, mainly mica, schist, quartz, 

very well sorted, light gray in color, with speckled b/f fabric, massive microstructure and 

fine monic related distribution. Sporadically (KS1c) schist grains are more abundant. The 

sediments contain fine charcoal, charred material and burnt elongated bones in random 

distribution and orientation, as well as many diatoms and sponges spicules (more 

abundant in KS2c). Occasionally there are angular aggregates (KS16d) of calcitic muds, 

with quartz inclusions and angular impressions of plants in parallel distribution and 

orientation.  

Microfacies SM7 
Above microfacies S6 the sediments become more enriched in charcoal fragments and 

elongated charred material in a wavy structure, comprising microfacies SM7a (KS17b, 

KS12d, KS12c, KS9c, KS3, KS7b, KS10a, KS20c, KS20b, KS2b, KS1b, KS21a) (fig. 

9.3g, h,9.4h-I, fig. 8.3, 8.4, Appendix 2). Most of the charred material is associated with 

long articulated phytoliths, some of them showing evidence of burning. The laminated 

fine charred material is intercalated with silty and fine sands well to medium sorted, 

predominately fine rounded chert (KS1b, KS12d, KS12c) and micas, quartz and quartzite 

in double spaced enaulic distribution. The microfacies is found in variable elevations 

across the site, ranging from 627.55m to 627.65m, at the south and west profile to 

627.5m at the north, and 627.9m at the east. The microstructure is massive, occasionally 

blocky and medium separated, with accommodating planes and small voids and channels. 

Intercalating these charred rich sediments, the groundmass becomes coarser with loamy 

sands, poorly sorted, with more chaotic and loosely stratified microstructure (microfacies 
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SM7b) (KS2c, KS6c, KS6b (at 627.65m), KS16c (627.75m), KS13a, KS14d, KS14e, 

K153b (627.6m), K172b, K18e, K18f, K392c (627.5m) (fig.9.3i, 9.4j-k, fig.8.3, fig.8.4 and 

Appendix 2,3). Charred plant remains and charcoal are crudely laminated or randomly 

distributed, together with big subrounded sherds, shells, burnt bones and light yellowish 

crystallitic amorphous mud aggregates. Articulated phytoliths are still visible at the 

laminated micro-strata, often preserving tissue (KS2c) and are very abundant. Some 

aggregates and even thin laminae of ash crystals are clearly visible in the uppermost parts 

of microfacies SM7b (KS6c, K392c). The microstructure is highly separated with 

abundant voids, channels and accommodating planes with sharp ending points. The 

contact to the upper microfacies is distinct. At the southern part of the mound the 

(K392c) dendritic nodules are identified. 

Microfacies SM8 

Coarser sediments are found above microfacies SM7 constituting microfacies SM8 

(KS1a, KS1b, KS2a, KS3, KS5d, KS6b, KS7a, KS7b, KS9b, KS9c, KS16a, KS16b, 

KS20b, K172a, K18d, K392b) (fig. 9.3h, 9.4h-I, 8.3, 8.4, Appendix 2, 3). The microfacies 

is found at 627.7 m at the south profile, creating small hollows locally (KS2 and KS20 

(627.6 m); ridges are seen at the west profile (KS16, 627.9 m), in a sharp contact to the 

lower microfacies. The groundmass is sandy loam, loamy sand of subangular to 

subrounded schist, quartz, quartzite, calcite, chert, plagioclase feldspar and few grains of 

limestone very poorly to medium sorted, with granular microstructure, occasionally 

angular blocky, with medium separated planes and channels. Few charred plant remains 

and charcoal fragments are randomly distributed and oriented, together with few burnt 

bones, phytoliths, diatoms and sponges spicules (KS16a, KS16b). Few pottery sherds are 

dispersed, together with aggregates of amorphous, massive elongated light yellowish 

green muds (KS3, KS20b) (microfacies S8b). Sporadically (KS1a, KS5d) the sands are 

intercalated with finer silty clay loam aggregates, enriched with elongated pieces of 

charcoal and ash aggregates, as well as calcitic nodules (KS16a, KS16b).  

Microfacies SM9 

Microfacies SM9a includes poorly sorted, brownish gray to light brown clay loams and 

silty clay loams (microfacies SM9a) (KS4, KS8c, KS8d, KS9a, KS14b, KS14c, KS17a, 

K151, K152a, K152b, Κ153a) (fig.9.3j, 9.4n, 8.3, 8.4, Appendix 2, 3) locally enriched in 

charred laminated remains (microfacies SM9b) (fig.9.3k, 9.4m, o) (KS5c, KS6a, KS20a, 

KS18, KS2a, KS1a, K391b, K391c), or coarser sandy sediments (K391c, K392a, K18c). 

In microfacies SM9a the b/f fabric is undifferentiated to speckled and locally striated 
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(KS8d), including microlayers of laminated microstructure with articulated phytoliths 

deposited laterally; voids and channels are abundant and characteristic of this 

microfacies. The related distribution is chitonic, concave gefuric or open porphyric. 

Charred plants remains and big rounded to subrounded charcoal fragments of maximum 

0.8 cm length are visible together with burnt bone fragments of irregular shape and size 

and in regularly random orientation, but occasionally crudely laminated. Isolated rounded 

aggregates within the soil mass are stained brown, either due to the presence of organic 

material or ferric oxides (KS8c, KS8d); aggregates of ash and calcitic hypocoatings are 

visible. The charcoal rich sediments (microfacies SM9b) include poorly sorted, light 

grayish brown silty clay loams, undifferentiated, with platy microstructure with voids; 

they are enriched with elongated charred material and articulated grass phytoliths in 

infillings (KS2a) within distinctive micro-laminated undulating structures, together with 

few fragments of burnt bone and shells. Locally (K164a, K164b), the sediments comprise 

of light brown to grayish muds, very well sorted with medium separated angular to 

subangular blocky microstructure, accommodating planes and intrapedal channels. The 

sediments are depleted of any anthropogenic material apart from few dispersed 

subrounded charcoal fragments. The muds contain few dendritic organic nodules and 

have sporadically undifferentiated birefringence fabric as covered by organic staining. 

Microfacies SM10 

Microfacies SM9 is overlaid by microfacies SM10 (KS4, KS8a, KS8b, KS12a, KS14a, 

KS16a, and KS18, K151, K161a, K161b, K162a, K162b, K162c, K163, K171a, K171b, 

K18a, K18b, K391b (fig. 9.3l-m, 9.4o-p, 8.3, 8.4 and Appendix 2, 3) in a diffuse contact. 

The microstructure is found homogeneously in all the profiles, in hollows and ridges 

between 627.9m to 628.15m, but generally at the east profile of the east sector and the 

cores at the centre and west, this facies is found in higher altitudes (628.4m). It consists 

of silty clay loam and sandy clays, moderately sorted, of light brown colors; the 

microstructure is angular blocky, medium to highly separated, with many accommodating 

planes, occasionally becoming spongy. The birefringence is speckled, striated to 

crystallitic and the related distribution is open porphyric. Oxidation staining and dendritic 

nodules are recurrent. The microfacies contains in situ ash aggregates (KS8a, KS4) and in 

situ ash  crystals; calcitic hypocoatings, infillings and nodules are abundant. Elongated 

phytoliths are deposited parallel; charcoal and charred material are generally scarce. 

However, large pieces of fractured opaque charcoal are incorporated in the groundmass. 
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Big pottery sherds are visible (K16, K18, KS14a) together with fine burnt bone 

fragments. Few shell fragments are locally dispersed (K16). 

Microfacies SM11 

The overlying microfacies SM11 contains for the first time in situ anthropogenic features 

as trash pits and mudbrick constructions, where the sediments are poorly sorted, 

speckled with highly separated microstructure with channels and voids. Locally they 

become spongy with open porphyric c/f related distribution (fig.9.3o-p, 8.3, 8.4, 

Appendix 2, 3). The sediments contain fragments of burnt bones, charred plants remain 

and charcoal, ash aggregates and subrounded pottery fragments. This facies is 

represented by only a few samples (KS19a, KS19b, KS19c, KS19d, KS19e and K391a). 

Sample KS19 denotes a sequence of a microfacies, incorporating a thin layer of poorly 

sorted, very coarse subrounded to subangular sand (KS19a); this coarse sandy layer 

overlies a thick layer of char- rich sediments with abundant ash aggregates, below which 

light reddish brown silt loams with dark brown staining are found, with crystallitic b/f 

fabric and open porphyric c/f related distribution. The microstructure is vughy with 

granular infillings. Sand sized quartz is predominant; red sherds, few fragments of 

charcoal and angular pieces of burnt construction material are recorded, together with 

small elongated bone fragments. 

 

 

FIGURE 9.3. A) FINE UNDIFFERENTIATED GREENISH GRAY MUDS WITH BRIGHT BROWN OXIDATION STAINING AND GRAYISH ORGANIC PIGMENT 

(MICROFACIES SM1A), OVERLAID WITH AN ABRUPT WAVY BOUNDARY BY MICROFACIES SM2 CONSISTING OF POORLY SORTED SANDS. A DISTINCT 

BOUNDARY SEPARATES THIS FACIES TO MICROFACIES SM3 INCLUDING BROWN TO GRAYISH BROWN WELL-SORTED UNDIFFERENTIATED MUDS, WITH 

HIGHLY SEPARATED SUBANGULAR BLOCKY MICROSTRUCTURE AND LENTICULAR INTRAPEDAL MICROSTRUCTURE, ACCOMMODATING PLANES AND 

CHANNELS. FEW CHARRED PLANT REMAINS AND CHARCOAL FRAGMENTS ARE EMBEDDED IN THE FINE MATRIX B) CHAR-RICH FINE LAMINATED SILT 

LOAMS AND VERY FINE SANDY SILT LOAMS (MICROFACIES SM4A) WITH PLATY MICROSTRUCTURE, BECOMING OFTEN UNDULATING WITH OCCASIONAL 

PLANES OFTEN ENDING IN SHARP POINTS. THE FACIES IS OVERLAID BY MASSIVE GREENISH SILTS WITH LAMINATIONS OF DARK BROWN STAINING (BURNT 

SURFACE) IN AN UNDULATING BOUNDARY TO MICROFACIES SM4A. C) CHAR-RICH SEDIMENTS (MICROFACIES SM4B) IN A CHAOTIC STRUCTURE, VERY 

POORLY SORTED SANDY SILT LOAMS WITH CRUDE LAMINATIONS. POTTERY SHERDS BONE FRAGMENTS AND PLANT REMAINS EMBEDDED IN THE MATRIX 

1cm 1cm 1cm 
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FIGURE 9.3: D) INTERCALATIONS OF LAMINATED SANDY SILT LOAMS TO MODERATELY SORTED SANDS (MICROFACIES 

SM4B) IN BANDED PARALLEL, INCLINED OR WAVY DISTRIBUTION WITH SHARP EROSIVE CONTACTS, DIPPING IN OPPOSITE 

DIRECTIONS AND AT VARYING ANGLES. AGGREGATES OF BROWN SILTY CLAY LOAMS MEDIUM SEPARATED SUBANGULAR 

BLOCKY WITH MAINLY ACCOMMODATING PLANES ARE EMBEDDED WITHIN POORLY SORTED SANDS (MICROFACIES SM5A). 
E) AGGREGATES OF BROWN SILTY CLAY LOAMS, OVERLAID BY MODERATELY SORTED GREENISH SANDS DEPLETED OF 

CHARCOAL (MICROFACIES SM5). THE UPPERMOST MICROFACIES (SM7B) IS DESCRIBED AS CRUDELY LAMINATED POORLY 

SORTED LOAMY SANDS IN A GENERALLY CHAOTIC STRUCTURE WITH EMBEDDED LAMINATED CHARCOAL, BURNT BONE 

AND CONSTRUCTION MATERIAL. F) COARSE SAND (MICROFACIES SM5) WITH INTERCALATIONS OF STRATIFIED FINE SAND 

WITH CHARCOAL FRAGMENTS IN AN UNDULATING APPEARANCE. G) MASSIVE SANDY SILT LOAMS (MICROFACIES SM6) 
WITH EMBEDDED FINE FLOATING CHARCOAL AND BURNT BONE GIVE WAY TO BIG CHARCOAL FRAGMENTS IN A DIFFUSE 

BOUNDARY (LOWER BOUNDARY OF MICROFACIES SM7A). H) STRATIFIED CHARRED MATERIAL WITH FINE SILTS AND SANDS 

(MICROFACIES SM7A). THE MICROFACIES CONSTITUTES OF LAMINATIONS OF ALTERNATING COARSE AND FINE CHARCOAL 

FRAGMENTS. WITH AN EROSIVE BOUNDARY AGGREGATES OF AMORPHOUS, MASSIVE ELONGATED LIGHT YELLOWISH 

GREEN MUDS OF MICROFACIES SM8 ARE IDENTIFIED I) MICROFACIES SM6 AS MASSIVE SANDY SILT LOAMS WITH 

EMBEDDED BURNT BONES AND OVERLAID IN A DIFFUSE BOUNDARY CRUDELY LAMINATED MICROFACIES SM7B 
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1cm 1cm 

1cm 1cm 1cm 
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FIGURE 9.3: J) POORLY SORTED LIGHT BROWN CLAY LOAMS AND SILTY CLAY LOAMS (MICROFACIES SM9A) WITH MANY 

VOIDS, CHANNELS AND OXIDATION STAINING. SPARSELY DISTRIBUTED CHARCOAL FRAGMENTS ARE LOCALLY 

IDENTIFIED AND LAMINATIONS OF CRUDELY LAMINATED MATRIX. K) GREENISH POORLY SORTED SANDS (MICROFACIES 

SM8) GIVE WAY TO CHAR-RICH STRATIFIED SEDIMENTS WITH MANY VOIDS AND CHANNELS (MICROFACIES SM9B). L) 
SILTY CLAY LOAMS HIGHLY SEPARATED, WITH MANY ACCOMMODATING PLANES (MICROFACIES SM10). OXIDATION 

STAINING AND DENDRITIC NODULES ARE RECURRENT. AT THE LOWER PART STRONG SUBROUNDED AGGREGATE RED 

CONSTRUCTION MATERIAL. M) IN SITU ASH AGGREGATE IN BETWEEN MICROFACIES SM10. N) SPONGY MICRO-
STRUCTURED SEDIMENTS WITH ABUNDANT EMBEDDED POTTERY SHERDS (MICROFACIES SM11). O) POORLY SORTED 

SANDS AS INTERCALATION OF MICROFACIES SM11 
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FIGURE S9.4. A) DETAIL OF FIG.1A: CRUDELY STRATIFIED AND ARTICULATED SHELL FRAGMENTS EMBEDDED IN 

LAMINATED MUDS (MICROFACIES SM3) XPL. B) DETAIL OF FIG. 1B: SHARP CONTACT OF MICROFACIES SM4A AND 

AGGREGATE OF WEATHERED MICA-SCHIST. PPL. C) DETAIL OF FIG.1B: CONTACT OF BURNT SURFACE WITH WEATHERED 

MICA-SCHIST XPL. D) DETAIL OF FIG.1D: INTERCALATIONS OF LAMINATED SANDY SILT LOAMS TO MODERATELY SORTED 

SANDS (MICROFACIES SM4B). PPL E) DETAIL OF FIG. 1C: CHAR-RICH SEDIMENTS (MICROFACIES SM4B) IN A CHAOTIC 

STRUCTURE, VERY POORLY SORTED SANDY SILT LOAMS WITH CRUDE LAMINATIONS. POTTERY SHERDS BONE FRAGMENTS 

AND PLANT REMAINS EMBEDDED IN THE MATRIX PPL F) MODERATELY SORTED SANDS AND EMBEDDED BURNT BONE 

FRAGMENTS (MICROFACIES SM5) PPL G) DETAIL OF FIG1.G: BURNT BONE EMBEDDED IN FINE MUDS (MICROFACIES 

SM6). PPL H-I) DETAILS OF FIG.1H: LAMINATED CHARRED PLANT REMAINS AND CHARCOAL FRAGMENTS IN BANDED 

DISTRIBUTION (MICROFACIES SM7A) AND WEATHERED MICA-SCHIST FRAGMENTS AND SANDS (MICROFACIES SM8) PPL J-
K) DETAILS OF FIG.1E: CRUDELY STRATIFIED SEDIMENTS IN A LOCALLY CHAOTIC STRUCTURE WITH EMBEDDED BURNT 

BONE AND POTTERY SHERDS (MICROFACIES SM7B) PPL L) MICROFACIES SM7B: SEDIMENT LAMINATION IN THE MIDDLE 

PRESERVED WITHIN CHAOTIC STRUCTURE (LOWER PART) TOGETHER WITH SIGNS OF BIOTURBATION AT THE UPPER PART 

PPL M) DETAIL OF FIG.1J: CRUDELY STRATIFIED SEDIMENTS WITH VOIDS AND CHANNELS AND INDICATIONS OF 

OXIDATION STAINING (MICROFACIES SM9B) PPL N) DETAIL OF FIG.1I: POORLY SORTED SEDIMENTS WITH OXIDATION 

SEDIMENTS (MICROFACIES SM9A). O) DETAIL OF FIG.1L: MICROFACIES SM9B AT THE LOWER PART WITH IN SITU ASH 

LAMINATION IN THE MIDDLE AND HIGHLY SEPARATED POORLY SORTED SEDIMENT AT THE TOP (MICROFACIES SM10) 
PPL. P) CALCITIC INFILLINGS IN MICROFACIES SM10.  
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Micro-
facies 

Particle 

 size 

color  Micro- 

structure 

Related 

Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3. Organic 4. Anthropogenic  

SM1 muds  gray greenish with 
bright brown 
oxidation staining 
and grayish organic 
pigment  

blocky with accommodating 
plans and intrapedal channel 
microstructure  

fine monic un-differentiated well sorted 1. quartz, quartzite 

3.  

1. shells, diatoms 

2. decayed organic matter as infillings 

SM2 sands whitish, light gray granular close and loose 
porphyric  

 poorly sorted 1. quartzite and quartz and subordinate calcite, micas, few 
schists 

2. calcitic aggregates Mn-hydroxide nodules 

3. shells, diatoms 

SM3 muds brown to grayish 
brown 

blocky and lenticular 
intrapedal micro-structure, 
accommodating planes and 
channels 

fine monic un-differentiated well sorted 3. charred plant remains and fine charcoal fragments 

burnt bone 

SM4a silt loams and 
fine sandy silt 
loams 

light gray platy with occasional planes fine monic striated moderately 
sorted 

1. charcoal fragments more than 30% 
mica, schist and chert, and more rarely calcite, quartz and 

quartzite 
2.  

a. aggregates of silty clay loams of dark brown and reddish 
brown color with darker staining. Calcites, quartz, 
schists and cherts, in a double spaced porphyric 
distribution. The birefringence fabric is undifferentiated 
and the microstructure is medium separated subangular 
blocky with mainly accommodating planes. Subrounded 
fragments of pottery. Calcitic infillings, hypocoatings.  

b. light greenish silts with occasional darker staining, 
crystallitic birefringence fabric, massive structure and 
irregular planes creating angular blocky microstructure 
slightly separated. Occasionally crudely laminated loams  

3. burnt bone, few diatoms and sponges spicules, Articulated 
elongated phytoliths of grass are identified and often show 
evidence of burning; occasionally the tissue is preserved. 
Few charcoal fragments 

4. rounded pottery fragments 
 

SM4b 

 

 

 

 

 

 

intercalations of 
sandy silt loams 
to coarse sands 

 

 

 

 

light gray platy with few 
accommodating planes, or 
granular at the coarser matrix 

coarse monic 
and open 
porphyric 

striated  poorly sorted 

more chaotic in DMG39 
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Micro-
facies 

Particle 

 size 

color  Micro- 

structure 

Related 

Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3. Organic 4. Anthropogenic  

SM5a coarse sands light green  granular coarse monic  moderately 
sorted 

1. chert, schist, quartzite, calcite and subordinate, plagioclase 
feldspar, mica and quartz 

2.  

aggregates of brownish muds with subangular calcites, quartz, 
schists and cherts. The birefringence fabric is undifferentiated 
and the microstructure is medium separated subangular blocky 
with mainly accommodating planes, which often contain 
subrounded fragments of pottery embedded in the matrix; 
calcitic infillings and hypocoatings are seen sporadically 

silts of light green colors and massive microstructure with 
occasional darker staining, crystallitic birefringence fabric, 
massive structure and irregular planes creating angular blocky 
microstructure slightly separated.  

3. layer of fine to very big fragments of charcoal, charred plant 
remains and burnt bones in linear and parallel or wavy 
appearance overlaid by the mud aggregates described above. 

SM5b Intercalations of 
coarse and fine 
sands  

light green-gray granular coarse monic  poorly 

sorted 

SM6 very fine sands, 
sandy silt loams 

Iight gray crumb fine monic speckled well sorted 1. mica, schist, quartz 
2. calcitic muds, with quartz inclusions and angular impressions 

of plants 
3.  fine charcoal, charred material and burnt elongated bones, 

many diatoms and sponges spicules 
 

muds light brown to gray 
with dark brown 
dendritic nodules 
sporadically 

medium separated angular to 
subangular blocky with 
accommodating planes and 
intrapedal channels 

fine monic  well sorted 

SM7a silty fine sands 
 
 
 

Black dark gray massive, occasionally blocky 
medium separated with 
accommodating planes and 
small voids and channels 

open porphyric in majority un-
differentiated 

moderately 
sorted 

1. chert, micas, quartz and quartzite  
2. charcoal fragments and elongated charred material in a wavy 

structure, long articulated phytoliths, evidence of burning.  
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Micro-
facies 

Particle 
 size 

color  Micro- 
structure 

Related 
Distribution 

Birefringence 
fabric 

Sorting Inclusions 

1.Rocks/minerals, 2. Aggregates, 3. Organic 4.Anthropogenic  

SM7b loamy sands dark greenish gray chaotic and loosely stratified 
microstructure, highly 
separated with abundant 
voids, channels and 
accommodating planes with 
sharp ending points 

open porphyric sporadically un-
differentiated  

Poorly sorted 2. light yellowish crystallitic amorphous mud aggregates. Thin 
laminae of ash crystals  

3. charred plant remains and charcoal crudely laminated, 
articulated phytoliths, shells, burnt bones  

4. pottery sherds 
 

SM8 sandy loam, 
loamy sand 

green  granular occasionally angular 
blocky, medium separated 
with medium separated planes 
and channels. 

coarse monic  Very poorly 
to 
moderately 
sorted 

1. subangular to subrounded schist, quartz, quartzite, calcite, 
chert, plagioclase feldspar and few grains of limestone  

2. few pottery sherds are dispersed together with aggregates of 
amorphous, massive elongated light yellowish green muds 
(KS3, KS20b) Sporadically (KS1a, KS5d) the sands are 
intercalated with finer silty clay loam aggregates enriched 
with elongated pieces of charcoal and ash aggregates, as well 
as calcitic nodules(KS16a, KS16bcharred plant remains and 
charcoal fragments 

3. burnt bones, phytoliths, diatoms and sponges spicules 
 

SM9a 
 
 

clay loams and 
silty clay loams 

brownish gray to 
light brown 

Moderately separated with 
many voids and channels 

chitonic, 
concave gefuric 
or open 
porphyric. 

un-differentiated 
to speckled and 
locally striated 

poorly sorted 1. ferric oxides 
2. aggregates of ash and calcitic hypocoatings are visible  
3. microlayers of articulated phytoliths burnt bone fragments  
 

SM9b 
 

light grayish 
brown, 

platy un-differentiated 2. microlayers of articulated phytoliths enriched in charred 
laminated remains, burnt bone and shells 

SM10 silty clay loam 
and sandy clays 

light brown color angular blocky medium to 
highly separated, with many 
accommodating planes, 
occasionally becoming spongy 

open porphyric speckled, striated 
to crystallitic  

moderately 
sorted 

2. oxidation staining and dendritic nodules are recurrent 
in situ ash aggregates and in situ ash crystals; calcitic 
hypocoatings, infillings and nodules are abundant 

3. elongated phytoliths, charcoal and charred material, fine burnt 
bone fragments and few shell fragments  

4. pottery sherds are visible  
SM11 silt loams light reddish 

brown 
highly separated with channels 
and voids and locally spongy 

open porphyric speckled poorly sorted 3. fragments of burnt bones, charred plants remains and 
charcoal, ash aggregates 

4. in situ anthropogenic features as trash pits and mudbrick 
constructions, subrounded pottery fragments.  

 

TABLE 9.2. SUMMARIZED DESCRIPTION OF THE SITE MICROFACIES 
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9.2.2. Interpretation of the microfacies 

The findings of micromorphological analysis refine the results of sedimentological 

analysis of section 8.2., by giving an insight on the understanding of the depositional 

processes identified macroscopically.  

 

Microfacies SM1 includes fine lake muds, which are occasionally exposed, as indicated by 

the redox interface, identified by bright brown oxidation staining and oxidized plant 

remains, described as facies S1b. Short flooding events are attested as intercalations of 

fine layers of coarse material (S1.1).  

Microfacies SM2 is indicative of an inundation event inferred from a micro-layer of sand 

and congeria shells, related to the extensive storm event described as facies S2 and 

verifying the presence of this facies at the eastern part of the mound, which was not 

detected macroscopically. This facies is therefore only microscopically recorded in core 

DMG14, suggesting that the event apparently fainted at this part of the mound.   

Microfacies SM3 

Microfacies SM3 indicates standing water deposits as finely laminated organic rich 

sediments, with few fine sandy aggregates. These aggregates together with the congeria 

shells layer deposited below the swamp, but also as bands within the swampy deposits, 

designate the occurrence of occasional flooding events (for floods and marshes see 

7.1.1.1). Moreover, occasional charcoal fragments imply a sporadic anthropogenic 

presence.  

The microfacies that follow represent the main anthropogenic sequence in a diffuse 

contact to the underlying sediments, and consist of 3 subfacies dependent on the 

coarseness of the matrix and the structure of the natural and anthropogenic materials. 

Therefore, at the west part of the east sector and locally at the south, the marshy deposits 

are overlaid by laminated, very fine sands, enriched with fine charcoal fragments, 

together with bone fragments and pottery sherds (microfacies SM4a). The groundmass is 

also enriched with sand sized clastic materials, such as schists and cherts, which are not 

recorded in the underlying sediments; these most likely originate from the dissolution of 

construction materials, in contrast to the hitherto quartz-rich natural lacustrine sands (see 

7.2). The dense charcoal concentration and the enriched anthropogenic materials denote 

the existence of a destruction layer, as described macroscopically; the anthropogenic 

materials fall into a low energy environment, as designated by the laminated structure of 

the sediments and inclusions. At the same time, locally, at different parts of the mound, 
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or even overlying microfacies SM4a (KS7e, KS7f), the sediments include laminae of 

coarser clastic groundmass (microfacies SM4b), indicating a more dynamic environment, 

capable of moving coarse sands, either in horizontal bedding or in banded and inclined 

microstructure. The contacts are sharp and erosive, dipping in opposite directions and at 

varying angles and forming climbing ripple cross stratification. This microstructure 

designates the existence of oscillatory waves (Collinson, et al., 2006: 132) (see floods 

7.1.1.1). The green coloured fine-grained muds, comprising compact, homogeneous 

layers with sharp upper boundaries, can be interpreted as part of the floors or other 

construction materials (microfacies SM4c). Locally (KS17d and KS17e), the muds are 

covered with charred materials and charcoal, as well as fine pottery fragments in 

successive layers, suggesting replastering (see 7.2). Alternatively, the specific floors and 

overlying charred materials could be related to the existence of a hearth or an oven for 

pottery production. The existence of a hearth is more clearly attested in the case of 

sample KS11, where the red-orange mud aggregates are interpreted as subjected to heat.  

Upwards the sediments become coarser and this microfacies (SM5a) is found across the 

mound with minor exceptions, representing a more dynamic environment, capable to 

carry coarse sand sized sediments with congeria shells, with minor intercalations of finer 

material. Upwards the sediments become enriched with anthropogenic remains and 

charcoal layers, indicative of an extensive destruction event. Sand, as a regular 

component of anthropogenic layers, may also be microscopically interpreted as 

weathered loam aggregates from house walls and floors (Ismail-Meyer, 2014, Karkanas, et 

al., 2011). The coarse fraction however, indicates that this layer was exposed to a high-

energy zone, and coarse sediment was transported by waves in the shallow littoral area; 

this hypothesis is further attested by the presence of congeria shells.  

Following this erosive event, the mound seems to return to more gentle environmental 

conditions (microfacies SM6), identified by the presence of very fine sediments found 

locally, mainly at the south and the west profiles of the east sector. Though this 

microfacies has been macroscopically interpreted as sediments settling in suspension in 

artificial depressions, such a process (suspension) would create a laminated structure of 

sediments and inclusions. On the contrary, the massive structure with the fine floating 

charcoal inclusions suggest the rapid deposition of the sediments, cautiously associated 

with a mudflat (see 7.1.1.1). 

Following the microfacies below, in an abrupt contact, a thick layer of charred plant 

remains (microfacies SM7a), phytoliths and charcoal is finely embedded within silty and 
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fine sandy sediments. The size of the organic remains ranges from a few micrometres to 

several centimetres to its lower parts, often exhibiting interlaminations, which can be 

micromorphologically identified as wood, grass or reed remains (probably straw) 

(Karkanas et al. 2011). Fine laminations of clearly separated alternations between 

phytoliths– probably mostly from grass or reed species–and fragments of carbonized 

plant material, with parallel orientation, high degree of articulation and lack of 

sedimentary matrix indicate in situ decay of the material. The low percentage of clastic 

material–apart from the scattered sand grains–indicates that this layer is deposited in a 

very low energy, standing environment. This microfacies is most likely attributed to an 

anthropogenic activity or part of a construction (see 7.2).  

Microfacies SM7b is a deposit of more chaotic structure, which includes abundant 

anthropogenic materials, indicative of a destruction event in a dynamic environment. 

Well-preserved organic remains are embedded in this clastic groundmass, which also 

contains pottery and stone tools, ashes, bones (including fish bones) loam aggregates, 

clods of muds. This detritus often appears combined with well-sorted fine sands and 

micro-charcoal, and is distributed regularly. Mud lenses occur as small features within 

installation horizons and are due to natural weathering of daub elements during the 

lifespan of a house. The chaotic structure of the sediments with crude laminations 

indicates areas that underwent a further reworking. Micromorphologically, this facies has 

been related to the first evidence of subaerial exposure of the sediments, in the form of 

sporadic oxidation stainings and dendritic nodules, as well as scarce ash aggregates, most 

likely drifted by wave action. A low ridge, which has been formed at the east profile, 

could be a result of the accumulation of debris deposits, as is suggested by the abundant 

construction materials, ash aggregates, burnt bones and charcoal fragments. In this case, 

the wave action has further deformed the accumulation of the deposits, creating a 

layered, banded-sediments structure, in inclined orientation, indicating further the 

periodic accumulation of the debris (see 7.2).  

These constructions are locally overlaid through a very sharp boundary by a coarse sandy 

poorly sorted layer (microfacies SM8a), identified at the largest part of the east sector; it 

is not identified at the west profile, and the west part of the south profile. The 

microfacies locally contains aggregates of massive green muds (SM8b), which have been 

attributed to dissolved construction material.  

The sandy matrix in the lake sediments has been interpreted as already mentioned, to the 

weathering of construction materials, which have been drifted from the wave action. The 



186 

 

great extent of this microfacies excludes the scenario of human-induced transported 

material in the site and more likely supports the hypothesis of a naturally deposited 

coarse material, as a result of a storm event.  

The next micro-facies S9b marks a transition to drier conditions, with evidence of 

bioturbation (highly separated microstructure), reworking and exposure (calcitic 

hypocoatings). However, the influence of the lakeshore environment is still strong and 

seasonal flooding was probably present, as seen in the crude layered appearance of the 

sediment and intercalations of some sand increments (SM9a). This vertical differentiation 

has been macroscopically interpreted as a product of the differentiation in the post-

destruction effect in the mound (8.2.2). Locally, nonetheless, (DMG16) very fine 

sediments are depleted of any anthropogenic material and contain only very fine charcoal 

fragments, with indications of slight exposure, signalled by scattered oxidation dendritic 

nodules, which may represent the drying-out phase of a water puddle. The massive 

structure of these depleted sediments suggests the possibility of a more abrupt event, 

resulting to a massive deposition of material, whose structure has been secondarily 

distorted by anthropogenic activity and has only locally preserved its original structure 

(DMG16). It suggests moreover that between the collapsed houses and constructions 

there are areas, probably representing open spaces, which do not designate 

anthropogenic activity. It is possible therefore that there were small microenvironments 

with different anthropogenic input, like areas, probably around previously destructed 

houses, which were not used or occupied (Karkanas, et al. 2011). 

Intensively bioturbated and reworked sediment preserving also earthworm excrements 

and being quite high in anthropogenic remains mark a gradual change to more terrestrial 

environment (microfacies SM10).  

Finally, microfacies SM11 is namely a terrestrial deposit evidenced by the calcritization of 

the deposits, the massive root encrustations and the calcititc hypocoatings. Seasonal 

fluctuations of the water table are indicated by the inclined layer of coarse sand identified 

at the north profile of the mound (KS19).  

CONCLUSIONS 
The microfacies identification offers a profounder insight to the depositional history of 

the lake and the site. The micromorphological analysis of the lake is concentrated at the 

upper, western part of the sequence -facies C- where the shallowing of the water levels is 

already evident. This shallowing is nonetheless not homogeneous, but is characterized by 
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alternating depositional conditions. At this stage, redox conditions and reworking of the 

sediments by wave action are recorded, alternating with marsh conditions and gradual 

shallowing. Occasional floods are nonetheless indicated by the presence of fine layers of 

coarse sands, together with congeria shell fragments, which have been generally 

interpreted as relicts of storm events. Abundant charred organic materials (microfacies 

LM10), possibly the result of an extensive conflagration constitute remnants of 

anthropogenic activity.  

In the site, the microstratigraphic data give a further insight into the alternating 

depositional environments, from lacustrine to amphibian and terrestrial. Minor indicators 

of terrestrialization are recorded underlying the gradual process of drying up of the 

sediments. Microstratigraphic structures contribute to the understanding of the 

taphonomy and post-depositional processes of the cultural materials; the anthropogenic 

materials are found in a laminated structure under the standing water of the marsh 

environment, the chaotic structures are more evident of the wave and flood influence; 

the gradual terrestrialization is indicated by calcitic nodules and infillings together with 

the vughy and channel microstructure of the sediments. Under these alternating 

conditions, the anthropogenic micro-materials give a further insight in the use of space 

of the settlement.  

 

 

 

 

 

 

 

 

  


