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Abstract

Quarrying activity concerning “Pétra Thymianén” (= Thymiana Stone) is located in
the homonymous region of Chios Island. This structural stone is experientially clas-
sified into four commercial types, bearing the quarrymen jargon names: “Hemisk-
liri” (= Medium Hard), “Triandafylli” (= Rose Pink), “Malaki” (= Soft), “Melidjani” (=
Purple). All those types consist mainly of carbonates. In a lesser extent, quartz, leaf-
shaped minerals, and iron oxides — hydroxides occur. Geologically, Thymiana Stone
is characterized as “Carbonaceous - Ferruginous Pelite”. It is a sedimentary thin-
bedded rock with alternating layers of calcareous pelite and ultra fine-grained sand-
stone. Very low grade metamorphism is also present. The quarry production con-
sists of blocks, being cut to slabs for paving and flooring and to shaped stone units
for masonry. In this study, the physical mechanical properties of the various Thy-
miana Stone types have been determined according to the relevant EN Standards.
Furthermore, the physical meaning of the quarrymen jargon has been established
in connection with the stone types’ quality characteristics and potential applications.
Keywords: Ornamental Stones; Physical Mechanical Properties; Quarries

NepiAnyn

H e&opukTikn dpactnpldtnta g «Metpag Ouuavwy» evrormiletal, Onwg urmodnAw-
VEL KAL TO 6VOud TNG, OTnVv eupuTEPN TIEPLOXT] TwV OUpavwy Tng vrjoou Xiou. H mé-
TPA KATATACOETAL EUMELPLIKA, ard TOUG AATOOUG, O TECOOEPELG EKETANEUCIIOUG
TUmnoug: HuiokAnpen, Tplavta@uAii, Mahakr), MeArtZavi.

A TN OXETIKY) METPOYPAPLKY) EETAOT, TIPOKUTTTEL OTL OAOL Ol Tapandvw TUMOL TNG
METPAG TIEPLEXOUV KUPIWG avBPaKIKO UAIKO, OTO OToio ouvriBwg deomidlel 0 avke-
pitg. Anmavtwvral emiong onuavtikd Kupgavopeva mocootd xahadia, agloonueiw-
TN MoodTNTA GUANOLOPPWV OPUKTWV, KABWG Kat o&eidla - udpo&eidia owdrpou, ota
oroia opelleTal n kaotavr) €wg MOPTOKAAL andxpwon Tng NMETPag. Adyw tng auén-
MEVNG CUMUETOXNG TWV eV AOYW avBpaKIKwy kal odnpoUxwVv CUCTATIKWY OTa TiE-

H «METPA ©YMIANQN» THX XIOY. TYMNOI KAI ZYZXETIZH TON XAPAKTHPIZTIKQN TOYZ ME TIZ MI©ANEZ EGAPMO-
FEx

Aaokapidng K., Matpwvng M.
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TpWwHaTa autd, n «Métpa Ouuiavwvy» xapaktnpietat eWdkOTEPA WG «avOPAKIKOG -
OBNPOLYNG NAITNG».

Ao KOITaoUATOAOYIKNG Aroyng, N «MN€tpa Oupavwv» givat i{{nua pe AemrooTpwot-
YEVI UPT] TIOU TPOKUTTTEL aTtd TNV eVAANQYT HIKPoU TIdxXoug opllOvVTwy aoBe0TITIKOU
ninA{tn pe emniong Aemtoug opifovteg UMEPAETTTOKOKKOU Wapuitn. Ot duo ABoAoyt-
KEG MOVADEG TIOU CUYKPOTOUV TO METPWHA artotehouvtat and ta dla opukTd, Ta
orola an\wg Mapouactdlouv dLaPOPETIKA KOKKOWETPIQ KAl TTOOOOTO CUETOXNG.
O mMpooavaToAloUOG TwV TAACTIKWY OPUKTWY TIOU Tiapatneeital oto nétpwua, on-
Awvel OTL auTto €xel uttootel karmola oAU acBevr| LETAUOPPWON KETA T dlayEvean.
H ouppetoxn Ouwg Kat apyKwV GUANOHOPPWY OPUKTWV 0T oUOTAOT TWV EPLO-
OOTEPWV TUTIWV TETPAG erTayUvel TN dIdBPwOT| NG, oTnV NMEPITTTWON EEWTEPIKNG
XP1)ONG 1] MN IKAVOTIONTIKYG TPOPUAAENG KAl OUVTT)PNONG.

H rmapaywyr| Twv Aatopeiwv cuviotatal apevog oe dykoug Kal Eopdpla dlapopeTi-
KNG TIOLOTNTAG KAl HEYEBoUG, art’ Orou SLapopPUVOVTAL TIAAKEG OTO OXLOTAPLO, KAl
QPETEPOU O€ DIAUOPPWHEVEG TIETPEG, ETOLUEG YLlA XPron atnv okodoun. O aroxw-
PLOMOG TOU METPWHATOG 08 OYKOUG CUUTTTTTEL TAVTA [e TA eMinmeda Mou apouatd-
Couv TNV peyaluTepn aduvaplia, Ta onoia elval HaKPOOKOTIKWG EUBIAKPLTA KAl K-
BopiCouv oe peydlo Babud Tov Tpdmo eEOPUENG TOU UALIKOU.

OL mAdkeg Tou €xouv amndxpwon EUAou eival éva mpwtng Ta&ewg PuUaIkO UAKOS yia
E0WTEPLKEG eMevdUOEelg KTNpiwv. O TUMog «Tplavta@ul» xpnodoroleitat kupiwg
Yla OKAAEG KAl EEWTEPIKEG EMEVOUTELG, EVW OL UTIOAOLTOL TUTTIOL XPNOLIOTIoloUVTaL
KUplwg yla e0WTEPLKEG TEVOUCTELS, YIO KATAOKEUN TOXWV OIKIWV, HAVTPOTOLXWY,
MAapado0laKWV KTNE{wV K.ATT..

2NV napouca gpyacia, Ta dAPopa PUOLKOUNXAVIKA XAPAKTNPLOTIKA TwV Tipoava-
PpePBEVTWV TUNWV TNG «[€Tpag Oupavwv» mpoadlopiodnkav BAcEeL TwV OKE{WV EU-
pwrnaikwv mpotunwv EN. Eniong, yia nmpwtn @opd aroddébnke n QUOIKY cnuacia
TWV EUMELPIKWV OPWV TIOU XPNOLOTIOLOUV Ol AQTOMOL TNG TIEPLOXNG OTNV TTApaywyr,
KaBbwg Kat 1 dlapoportoinon NoldTNTag NG METPAG TIOU UTIOVOETaL JECW AUTWV.
AE&eig kAe1d14: Aakoountikd lMNetpwpuata, duotkounxavikesg 1ddtnteg, Aatoueia, le-
wAoyia.

1. Introduction

The present study of the “Pétra Thymi-
anén” (= Thymiana Stone) from Chios
Island has been carried out in the frame
of the “3rd Community Support Pro-
gramme” EU funding scheme, as part of
the Research Sub-Project titled “Evalua-
tion of Quality Characteristics and Quan-
tity Parameters for the Structural Stones
of Greece. Administrative Study”. Its ob-
jective was to record the existing quar-
rying situation, to determine the quality
characteristics of the commercial stone
types and to correlate them with potential
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applications.

Thymiana Stone was, and still is, one of
the main “ingredients” in the architec-
tural style of the island, as for example
in the region of Kambos where the man-
sions are even today being built using
this stone. Production activity takes place
in small quarries located in the region of
Thymiana village. Natives call those quar-
ries “Korakés”.

2. Geology of the Area Under Study
The area under study is located south of
Chios town and includes the regions of
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Thymiana, Hermiéni and Monastiri. The
geological formations in the wider area
date from the Upper Miocene to Pliocene
(?) and are as follows (Besenecker, H. et
al., 1971):

a. Limestones of fresh water with inter-
calated marls with green clay and brow
sand. Interbedded are thin layers of lig-
nite, two small tuff horizons and locally
oolitic beds.

b. Red clays and silts with green sand-
lenses.

c. Horizon of light pumiceous tuff.

d. Green sands and gravels.

e. Various conglomerates.

f. Ferruginous sandstones brownish to
red, rich in silt, slightly calcareous, some-
times conglomeratic, with intercalated
yellowish red silty marls. Fossils: internal
molds of fresh-water Ostracods and Gas-

tropods and carbonized plant remnants.
g. Neogene undivided.

3. Quarrying Activity

At present, production of the Thymiana
Stone (Fig. 1) is concentrated in three
quarries located in the aforementioned
ferruginous sandstone formations, near
the “Platia Rakhi” site of the wider Thymi-
ana region. These are compact sedimen-
tary rocks with relatively high iron oxides
— hydroxides content and are classified
as pelites, fine-grained sandstones and
transitional lithologic facies.

The splitting of the stone in blocks of dif-
ferent type and thickness always follows
the weakest anisotropy planes which are
macroscopically visible and determine
primarily the quarrying method to be em-
ployed.

Fig. 1. Panoramic view of a “Pétra Thymianén” quarry.
Eik. 1. Mavopauikri drroyn Aatoueiou eE6pUEng «Métpag Ouuiavwvs.
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The schematic lithologic log of the quar-
ry (Fig. 2) given in Tab. 1 shows the ex-
periential classification of the stone into
four commercial types, bearing the quar-
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rymen jargon names: “Hemiskliri” (= Me-
dium Hard), “Triandafylli” (= Rose Pink),
“Malaki” (= Soft), “Melidjani” (= Purple
(Papaioannou et al., 2006).

DEPTH
(m)

LITHOLOGY

DESCRIPTION

1,0

Overburden. Thickness from 1.00 to 1.50 m

“Poros”. Friable stone of lesser quality. Thickness from 1.20 to 1.50 m

Friable, non exploitable material. Thickness ~ 0.30 m

©000O0OO0OO0OOOOO

000OO0OOOOOOO

000O0OO0OOOOOO

00O0OO0OO0OOOOOO

Very hard material, only for masonry. Thickness ~ 0.75 m

“Hemiskliri” (= Medium Hard). Thickness ~ 0.50 m

7,75

“Triandafylli” (= Rose Pink). Thickness ~ 1.00 m

“Malaki” (= Soft). Upper sub-layer. Thickness ~ 0.50 m

“Malaki” (= Soft). Lower sub-layer. Thickness ~2.00 m

“Melidjani” (= Purple). Thickness ~ 0.50 m

Tab. 1. Schematic lithologic log of the Thymiana region.
Miv. 1. Zxnuatikr) AlBoAoyikn oTriAn neptoxrg Guuavawy.
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i, : %

Fig. 2. Quarrying front showing the four commercial types of the Thymiana Stone.
Eik. 2. Métwrto eE6pUENG Ue TOUG SIAPOPOUS EUMTOPIKOUG TUITOUS TNG «[1ETpag OuULavwV».

deiyuaNol

iy 44:'..1‘, hich g
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Fig. 3. “Hemiskliri”; A fine-grained sediment of the pelite group and pelitic matrix with fine-grained material

of slightly different grain size.

Eix. 3. «HuiokAnpn»: AetOKOKKO ({NUATOYEVEG METPWUA TNG KATtnyoplag Twv MAITWY Kat nATkn) udla ue
AEMTOKOKKO KAl EAAPPWG SlAPOPETIKIIG KOKKOUETPIAG UAIKO.

4. Characterisation of the Various
Stone Types

4.1. “Hemiskliri”

The colour of this stone type varies be-
tween yellowish and orange.

At sites, those two colours alternate. Pet-
rographically, it is classified as a carbo-

naceous - ferruginous pelite with a grain
size not exceeding 0.03 mm (Fig. 3). This
is a compact fine-grained clastic sedi-
ment, where ultra fine material (2 — 10
micron) is irregularly mixed with coarser
material (2 — 30 micron) of the same min-
eralogical composition, including:
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e High quantities of carbonates, mainly

ankerite and in a lesser extent dolo-
mite and calcite;

Various percentages of leaf-shaped
minerals (muscovite - sericite, illite,
chlorite, kaolinite);

® Quartz, as clastic grains;

Iron oxides — hydroxides, either as
grains and fine aggregates or as dif-
fused stains, due to the increased per-
centage of which the stone assumes
its orange and at sites lightly reddish

Patronis M.

colour;
® In minor quantities, complementary

minerals (albite, pyrite) are found.
According to data from polarizing micro-
scopic examination of samples, as well
as from their XRD analyses, the qualita-
tive and semi-quantitative mineralogical
assay of the stone is presented in Tab. 2.
Tab. 3 shows the physical mechanical
properties of the “Hemiskliri” type of the
Thymiana Stone. It is noted that in spec-
imens of this type having undergone

Minerals "‘Hemisl'(liri” type.
Mineralogical assay, %
Quartz 20
Ankerite 43
Dolomite 15
Calcite 5
Muscovite - Sericite 5
Mlite 2
Chlorite 3
Kaolinite 3
Goethite 3
Others (Albite, Pyrite, Hematite, |
Limonite)
Tab. 2. “Hemiskliri”; Semi-quantitative mineralogical assay (%).
Miv. 2. «HuiokAnpn»: HUMOoOTIKI) OPUKTOAOYIKI 0UOTAON (%).
PROPERTIES “Heltt;i;l;liri” “Triatl;(li):fylli” “l\/:;reki”
Apparent density (EN 1936) 2,220 kg/m’ 2,300 kg/m’ 2,210 kg/m®
gia\;erl ;lgss(;r)ption at atmospheric pressure 8.4% wt. 72 % wt. 8.0 % wit.
Open porosity (EN 1936) 19.7 % vol. 18.7 % vol. 20.9 % vol.
Uniaxial compressive strength (EN 1926) 75.9 MPa 94.1 MPa 40.7 MPa
o ) 85.0 MPa
Uil comprsisc gt 8o | v | jogqnra | 3023m
specimens)
f]}:;“i?gl, 7521')ength under concentrated load 13.0 MPa 19.8 MPa 12.6 MPa
Modulus of elasticity [Flexure] (EN 12372) 4.5 GPa 4.6 GPa 4.1 GPa
Abrasion resistance (EN 14157 — Method A) 33.3 mm 27.9 mm 34.3 mm
Rupture energy [Impact] (EN 14158) 3 Joule 3 Joule 2 Joule

Tab. 3. Physical mechanical properties of the Thymiana Stone types (LITHOS Laboratory).
Miv. 3. duoikounxavikég 13L0TNTES Twv TUNWV G MéTpag Guuavwy (Epyaotripto NIOO2).
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freeze — thaw cycles, splitting and sepa-
ration across anisotropy planes has been
observed. This was due to the presence
of the clay minerals and their orientation
across thin horizons (Fig. 4). This fact
leads to the conclusion that “Hemiskli-
ri” is not suitable as an ornamental stone
for external applications in climates with
wide range temperature fluctuations.

4.2, “Triandafylli”

This type is quarried from the top 1-me-
ter part of a layer with an average to-
tal thickness of 4 meters (Tab. 1). The
stone is separated from the whole lay-
er across a certain horizon, just above
the ferruginous pelite with “geloid” tex-
ture at sites, by means of jackhammers,

drilling bits, wedges or by using fuses
along stylolites and across weak ani-
sotropy planes. It has a reddish colour
and it exhibits calcite veinlets, Mn oxide
stains and open joints perpendicular to
bedding. Due to the high hardness of
this stone, the cutting of blocks is quite
difficult and is performed in a direction
vertical to bedding, hence parallel to the
open joints.

Petrographically, it is classified as a car-
bonaceous - ferruginous fine-grained
pelite with a grain size not exceeding
0.01 mm (Fig. 5).

According to data from XRD analyses of
samples, the stone consists basically of
a carbonate matrix, mainly ankerite and
dolomite and, in a lesser extent, calcite.

Fig. 4. “Hemiskliri”’; Splitting and separation across anisotropy planes in specimens having undergone freeze

- thaw cycles.

Eix. 4. «HuiokAnpn»: AmokOAAnon kat dlaxwplouos empavelwy oe dokiua, UETd ™ dokwr avtiotaong

o€ Nayeto.

Ol \
HNicols 1 g Y sttt

[

Fig. 5. “Triandafylli”; Reddish fine-grained pelite with high quantities of carbonates and iron oxides - hydrox-

ides.

Eik. 5. «TplavtapuAy: EpuBpwridg AemTOKOKKOG MNATNG Ue UYnAr] MEPLEKTIKOTNTA O avBPAKIKA OPUKTA

kat o&eldia - udpo&eidia otdrpou.

101



Laskaridis K., Patronis M.

This material is complemented by signif-
icant amounts of ultra fine-grained iron
oxides — hydroxides, diffused around
the whole sample area and giving to the
stone its reddish colour.

In some cases, dark ferruginous fine
aggregates are present, together with
coarse-grained carbonate material of
secondary origin, usually within pores.
The ultra fine-grained carbonate ma-
trix also contains clastic quartz grains
of small but varying size, as well as leaf-
shaped minerals: mica (muscovite —
sericite), chlorite, and clay minerals (illite,
kaolinite). The mineralogical assay (quali-
tative and semi-quantitative) of the stone

is shown in Tab. 4.

The physical mechanical properties of
the “Triandafylli” type of the Thymiana
Stone can be seen in Tab. 3. It is noted
that the increased quantities of ankerite
and dolomite in this type of stone results
in the higher degree of resistance (hard-
ness) that it exhibits during cutting pro-
cesses.

4.3. “ Malaki”

This type of the Thymiana Stone fol-
lows immediately under the “Triandafyl-
li” type, as a 2.5-meter thick layer in the
same succession (Tab. 1), and is sepa-
rated from it by means of jackhammers

. “Triandafylli” type.
Minerals Mineralogic);l asszg, %
Quartz 10
Ankerite 45
Dolomite 25
Calcite 5
Muscovite - Sericite 3
Illite 2
Chlorite 2
Kaolinite 3
Goethite - Hematite 3
Others (Albite, Pyrite, Limonite) 1

Tab. 4. “Triandafylli”; Semi-quantitative mineralogical assay (%).
Miv. 4. «Tplavta®puAAL: HUTOOOTIKY) OPUKTOAOYIKT) ouoTtaon (%).

100um

. 3 .
avOpaiciicd opoKTa

P

Fig. 6. “Malaki”; Reddish - orange pelite (due to iron oxides) with “geloid” texture at sites, rich in carbonates.
Eik. 6. «<MaAakrj»: Epu6po - TopTokaASxpwuog mnATng (Adyw otdnpo&etdiwv) ue yeAoeldr) katd BECELS ugn),

AoUOI0G 0€ QvBPaKIKA OPUKTA.
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and wedges. Its colour varies (horizon-
tally and vertically) from orange, light
yellow, pinkish, nut-brown to beige. Sig-
nificant percentages of quartz, carbon-
ates and leaf-shaped minerals are pre-
sent.

The upper 0.5-meter thick part of this
layer is a characteristic stone horizon,
brown to orange in colour and at sites
exhibiting alternations of concentric
zones (Fig. 6) due to the presence of
iron minerals. The coexistence of fine-
and medium-grained material gives to
the stone a slightly inequigranular struc-
ture. This sub-layer is classified as a car-
bonaceous - ferruginous pelite with “ge-
loid” texture at sites. Its grain size varies
between 0.002 and 0.02 mm (Fig. 6).
According to data from polarizing micro-

scopic examination of samples, as well
as from their XRD analyses, its main car-
bonate minerals are ankerite, dolomite
and calcite, while its main iron ones in-
clude hematite, goethite, limonite and, in
a lesser extent, pyrite. There are signifi-
cant quantities of quartz, as well as of
leaf-shaped minerals: muscovite — seric-
ite, kaolinite, illite and chlorite. The min-
eralogical assay (qualitative and semi-
quantitative) of the stone is shown in
Tab. 5.

The lower sub-layer (average thick-
ness: 2 meters) is a medium- to coarse-
grained carbonaceous - ferruginous
pelite grading upward into fine-grained
sandstone with compact to micro-po-
rous texture (Fig. 7). Its grain size is not
finer than 0.02 mm (Fig. 7).

“Malaki” type. Upper sub-layer.

“Malaki” type. Lower sub-layer.

Minerals Mineralogical assay, % Mineralogical assay, %
Quartz 32 45
Ankerite 30 12
Dolomite 15 6
Calcite 5 10
Muscovite - Sericite 4 6
Illite 2 5
Chlorite 2 7
Kaolinite 3 5
Goethite - Hematite 6 3
Others (Albite, Pyrite,

Limonite) ! !

Tab. 5. “Malaki”; Semi-quantitative mineralogical assay (%).
Miv. 5. «<MaAakrj»: HUmToooTikr) 0pUKTOAOYIKT) ouaTtaon (%).

"+ Nicols . "

100um

-, P -
avOpaiiid opvKTd

' Kaolwityg

" yaradiag:

detypa 3a * + E

Fig. 7. “Malaki”; Pelite grading upward into fine-grained sandstone, with significant percentages of carbon-

ates / iron oxides and with chlorite - calcite veinlets.

Eik. 7. «<MaAaknj»: lnAitng rou petaBaiver Babutaia mpog 1a dvw o AEMTTOKOKKO WauuiTn, Ue OnuavTikn
TTEPLEKTIKATNTA O QvBpaKikd 0pUKTA Kat otdnpo&eidla kat ue UkpopAeBidia xAwpitn - aoBeotitn.
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This rock is a clastic sediment with grad-
ually changing grain size, between a me-
dium- to coarse-grained pelite and a fine-
grained sandstone. Its composition is not
different from that of the previous men-
tioned pelitic sediments. Thus, it is rich
in carbonates and iron oxides — hydrox-
ides. The latter give to the stone its or-
ange colour. In addition, increased quan-
tities of quartz are present together with
leaf-shaped minerals, such as muscovite
— sericite, illite, chlorite, kaolinite, as well
as few grains of mica (albite) and of me-
tallic minerals (oxidized pyrite). At sites,
the rock shows bedding texture with mi-
cro-joints filled in a later phase with chlo-
rite, calcite and ferruginous constituents.
The mineralogical assay (qualitative and
semi-quantitative) of the stone is shown
in Tab. 5.

The physical mechanical properties of
the “Malaki” type of the Thymiana Stone
are given in Tab. 3. It is noted that almost
all the values determined, such as uniaxi-
al compressive strength, flexural strength
under concentrated load, uniaxial com-
pressive strength after frost resistance
(freeze —thaw) cycles, open porosity, wa-
ter absorption at atmospheric pressure,

etc., fall marginally within or are out of the
practical limits for most of its external ap-
plications as an ornamental stone.

4.4. “Melidjani”

This type of the Thymiana Stone is quar-
ried from the bottom 0.5-meter thick part
of the succession (Tab. 1). Its colour var-
ies from nut-brown / red to bright purple
and mauve, in the increased presence of
iron oxides (Fig. 8). This is again a car-
bonaceous - ferruginous pelite with grain
size not exceeding 0.02 mm (Fig. 8).
According to polarizing microscopic ex-
amination data and XRD analyses of
samples, the stone is a medium-grained
pelitic sediment with increased percent-
ages of carbonate and ferruginous min-
erals. The main constituents are car-
bonates (ankerite, dolomite, calcite),
followed by quartz, leaf-shaped miner-
als (muscovite, illite, chlorite, kaolinite)
and iron oxides — hydroxides (hematite,
goethite, limonite). The carbonates have
various grain sizes, the ferruginous min-
erals are disseminated in the samples,
while quartz and the leaf-shaped miner-
als tend to exhibit a parallel disposition
(Fig. 8).

Fig. 8. “Melidjani”; A medium-grained carbonaceous - ferruginous pelite with carbonates, quartz, leaf-shaped

and ferruginous minerals.

EiKk. 8. «MeAirCavi»: MeoOkokkoG avBpakikog - otdnpouxog nnAitng ue avbpakika, xaAaldia, puArwdn kat

otdnpouxa opuKTd.
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As complementary minerals, dissemi-
nated grains of partially oxidized pyrite,
as well as biotite (mainly chloritized) are
also present in the samples. The min-
eralogical assay (qualitative and semi-
quantitative) of the stone is shown in
Tab. 6.

5. Production - Treatment

As already mentioned, production activi-
ties of the Thymiana Stone (Fig. 1) are
concentrated in three privately owned
quarries located near the “Platia Rakhi”
site of the wider Thymiana region. The
equipment for quarrying, cutting, split-
ting and shaping of the stone consist
of jackhammers, diamond wire-cutting,
tracked shovels with hydraulic ham-
mers, and tracked or wheeled loaders.
The Thymiana Stone is quarried in the
form of blocks and unshaped blocks of
varying quality and size, as well as of
shaped stone units for masonry. The

splitting of the stone always follows
the weakest anisotropy planes which
are macroscopically visible and crucial
in determining the suitable quarrying
method (Fig. 1). The exploitable quantity
reaches 70 to 75% of the quarried one.
Of the exploitable quantity, 15 % are
blocks being gangsaw-cut (in Athens) to
slabs for various applications, while the
rest is treated in factories on the island.
The total annual production is:
® Blocks: ~ 3,000 m3
e Unshaped blocks (for masonry units):
~ 4,000 m3
® Slabs (all dimensions): ~ 25,000 m2
Slabs with a “woody” colour are a top-
class natural material for internal clad-
ding applications. The “Triandafylli”
type is mainly used for stairs and exter-
nal cladding, while the rest commercial
types go for internal cladding, house
masonry, stone fences, traditional build-
ings, etc. (Fig. 9).

. “Melidjani” e.

Minerals Mineralogjical aggy, )
Quartz 30
Ankerite 25
Dolomite 10
Calcite 10
Muscovite 6
Illite 5
Chlorite 5
Kaolinite 4
Goethite - Hematite 4
Others (Albite, Biotite, Pyrite, 1
Limonite)

Tab. 6. “Melidjani”; Semi-quantitative mineralogical assay (%).
Miv. 6. «<MeAtdavi»: HUTOOOTIKY) OPUKTOAOYIKT) ouoTtaon (%).
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Fig. 9. Various applications of the Thymiana Stone.
Eix. 9. Epapuoyég g lNétpag Guuavav.

6. Conclusions

Based on the relevant data from the pet-

rographic — mineralogical examination

of samples, their chemical assays, and
the determination of the various physi-
cal mechanical properties of the differ-
ent commercial types of the Thymiana

Stone, the following conclusions can be

drawn:

a. All the rocks studied under the gener-
ic name “Pétra Thymianon” (= Thy-
miana Stone) are mainly fine-grained
clastic sediments of the pelite group.
In some cases, at sites, they become
coarser-grained and grade down into
fine-grained sandstone. The term
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“pelite” is used simply to character-
ize grain size and refers to clastic
sediments with grains less than 0.063
mm.

b. In addition to quartz, all types of the

Thymiana Stone contain varying and
significant pecentages of other min-
erals, such as leaf-shaped minerals,
carbonates (ankerite, dolomite, cal-
cite) and iron oxides — hydroxides
(hematite, goethite, limonite). The lat-
ter give to the stone its nut-brown to
orange colour. Due to their increased
content in carbonate and iron min-
erals, these stones are classified as
carbonaceous - ferruginous pelites.
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c. The four commercial types of the Thy-
miana Stone are slightly different in
colour, grain size, mineralogical as-
say, form and distribution of iron ox-
ides — hydroxides, but these differ-
ences are not significant to suggest
a change in lithologic facies.

d. The increased values of open poros-
ity and, hence, water absorption to-
gether with the presence of leaf-
shaped and clay minerals render
the stone susceptible to weathering.
This may cause the appearance of in-
tense staining on its surface, should
the stone be used for external appli-
cations in wet climates presenting a
wide range of temperature fluctua-
tions. In such a case, care for prop-
er protection or maintenance should
be taken.

e. The orientation of the leaf-shaped
minerals observed in the stone re-
veals that it has undergone some
very low degree of metamorphism af-
ter diagenesis.

f. Concerning the “Malaki” type of the
stone, the nature of the material
with its significant quartz and leaf-
shaped minerals content in combina-
tion with the alternating thin horizons
of the various lithologic facies caus-
es problems during the cutting pro-
cess; it “jams” as the quarrymen say.
This is due to fact that cutting equip-
ment free quartz grains during the
process that together with the leaf-
shaped minerals produce increased
amounts of mud. To face this situa-
tion, the quantity of water used in cut-

ting has to be significantly increased,
care must be taken to alternate hard
blocks with softer ones and the use
of appropriate for this kind of stones
cutting equipment is necessary.
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