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Abstract

Thin section petrography is a knowledge based on a study of stones and minerals with polarizing
light of a transmitting optical microscope, that is a standard scientific method for mineralogy,
petrology, geology and etc. Researchers with this method can gain supplementary or fundamental
information. Thin section making technique was developed by geologists for the study of rocks.
Using the thin section for the study of cultural heritage has more than one century old. Thin
sections take into consideration from a basic analysis for use to examine a wide variety of
Archaeometry-archaeological survey and also conservation and of historical materials for
characterization, determining sources and provenance, pathology and evaluation of the
conservation treatment effect on inorganic materials (such as: rocks, historical slags, mud brick,
plaster, pottery and ancient mortars). Thin sections use for petrological and mineralogical survey are
made in different sizes by using different techniques for curing, polishing and staining small slabs of
a rock sample,normally thin sections made by reducing the thickness of small fragments of
materials that attaching the flat surface of glass microscope slide (with size of 47X26 mm) by
sawing and grinding to standardthickness (25-30um),at this thickness most mineral s (e.g.
silicatestypically quartz is used as the reference to determine standard thickness as it is one of the
most abundant minerals) becomes more or less transparent and can then be observed by a
microscope using transmitted light and then using the Michel-Lévy interference color chart to
recognizing the minerals and their structural aspects (cleavage, fractures, mineral zoning).On one
hand when the ordinary methods of making thin sections applied to other materials that are soft,
heat sensitive, and/or water sensitive, thin section preparation presents considerable challenges for
the technician and On the other hand, according to the limitation of sampling in the case of the
cultural heritage of artworks and historical objects, as we know the Archacometry researcher most
be using the minimum sample for answer the questions, Since due to the importance of saving the
small and also weak samples from cultural heritage a description of preparing thin sections to
Petroghraphic microscopy investigation in Archacometry is the main purpose of this papet.
Samples for this study were a kind of weak Tufa from the regions near the Alcala Del Jucar city of
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Valencia /Spain and also from the powdered surface of rock-hewn architecture in Kandovan
Historical village from Northwest of Iran. All process for preparing the thin sections were in the
petrology Lab of Geosciences and environment department from the university of
Alicante/SPAIN and petrology laboratory in earth and environmental sciences department from
Universita degli Studi DI Milano-Bicocca, Italy. This article has been prepared in 6 essential steps,
including by: 1) sampling strategy and specimen preparation, 2) preparing the samples for cutting
process, 3) cutting of the fragments (consist of: hard, soft and powder materials) and making the
slide, 4) impregnation techniques with a resin, and attach the slide to glass, 5) reduce the thickness
of slide till standard size with sawing and grinding methods in three phase from c¢cm to um, and
finally 6) decision making to add the protective cover for slide in the stone face plus preserve of
thin section, equipments of petrography lab. the results of this study with emphasize to soft
materials specialty in cultural heritage and Archacometry demonstrated that: some steps like
sampling and impregnation is very important to make high quality thin sections; consolidation and
saturation of fragments with vacuum methods in two steps before any cutting can be a suitable way
for materials like soft stone, weathered stone, fragile potteries and historical mortars to preparing a
thin sections.

Keywords: Archacometry, Thin Section Preparation, Mortars, Pottery, Soft & Weathered Rock.
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Fig; 2: The sample of sedimentary tuff called Spanish

Tufa with a high porosity: a) cutting line of the rock

for making thin sections. B) The inner section of the
rock and the areas desired for the thin section. C)
Selected segments cut in standard cubic rectangles
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inside the desiccator. C) Pour the resin inside the
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Fig; 7: Suggestion pattern for mixing resin and hardener to
reduce bauble during the process

(2012) Gy gl Sleutiy (> iz 4 (pbcawd
=V JS) odal jguad y3 a8 565 led oy Sl ]
(s o2 Do) (29> (i i L (Figs 7
aebl > g g Sl (20 g g0
o=l g0 e ba e o) 4y A e Cqa o
“iged CagSnsy 03,55 il o 9y 3 ) o )5
(ol 03 p)5 (03> b i (59 2 85 (i (lon)
')9“’&" aJ.JLo
3> ojlel wl dges 59y 2 iy ¢35 WS
B 390> 5 Sgi5 iyl &S WS 3eis digas > MolS’ oy b
oS 91l 305 (gylade deldl jd g auiS dalgs Job addd
o=y 290 4SSl Uly Jas pl 035 0 adlsl
aoldl ;3 0, 8 ), S asl S5 3e8 Kiuw )3 Sl
B oSl Criy g9y 2y Yl o Clo i
Mol 4 b im0 &S o 1y Ml csSSI L 00l
pY A CuSl L oS ge0dy 29 € 55 Ole» 1y
9 91> Ol > O)godyy CogSin (bo gaw )
Oblpdbubbmadufpkﬁo)>5m
3 el (el aads 0=V 1) asges o 5w g
b el ails b5 o) g9y = Wl &S
S ey 4S8 lisabl o 3 25
Jamd)lasdgeg oo Cugum ) )3 935 walyzs
bglrs sniS o (lime 4 (S il &8 celu i

S5y 550 by L olie sl 0 ] g 59,
g S diged 59y p Clasuie (5318 ol5 dwge
aloiie a2 ilefl Lo Sitlojl 55 (63)lge
g olie Ly diges cliasuin Jiad o gus 5 «S3L
Uibyy g aides oY ak g9y 2 5> iS5y il
Col O] c\_l>).o C)?J)J W&S\’m Lmd]ﬁ@)‘)
9o | aie sliwl) g Cax gladad pY 4L &S
28l 5 (8350s (sla yild 5l 5)lae odes > &S 3,5
5 ok Crr oo agd ablie (3 Lt e

Dgus oo 0dlaiwl S ,e

Wdigad Cogfunr 59) 32 PY il F-Y
0l 03> iy iSu (g9 g odds Slo pY dls e oyl
S sS4 diged gy B35 i
Slp (Bimg (S 29000 03l fCud pY aled
ol o & Scguol il plos 1 a8 o dlocidiy Al yo ()
odd Glo s plaw g diged (gly Co ol Coly M
2 5 e g5yt (S B e b [15]55 oolitd
Bl 3 s By b 5 it oled e Aol
oab Slo oY (primen g diged CugSumy (sl dl>ye
2l e il o Sl cdlo i il St
5 il oy Cylis gas U 50 sy 9 SiS diged &S
ELnCgsS s 5 0 3Ll pY (cloaig Ll yan
b aimd o )8 (alSiulel jzum dxio (g5, 2 1) diges
e 3B 553 48 jeblen Ngd SUiS 5 £ 93 2
($95 y2 43905 15 oyled dlyo cpl SET 51 5
aolsl jd g cdlol aind oy s L pY dind
5 boLre (b ©jgot & (Sl (nj) 5l 5)lde
L oy Lovdges Sl dy aian) el o ool
o5l 5l oolatwl cls oy ying 29 o bglore suiS o
S 5 e ©ygeo opl 0 &S Gl Sy liee (sl
By Ll Cal s Cous 4 (p) JISS 4 93 loges
S50 > (355 Mg (93b) Sl oS 5 plR 1 395
oL S 5354, 0 035 diges 3,55 Jiso iy
Gl 995 <8y ol aell ) 5 e iy |y e
Slym 295 g ) IS Al 8 5 (6,8



Ak ) )
\_SRU!UML& Ry liwl og ju solilasd g3

b gt oY 4y Jlasl 51 amy o3lel (eSS

P Fub S9) 2 o jl ool
Fig; 9: Prepare biscuits after attachment to slide by using
press on a hot heater
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Fig; 8: Slide Chip coated
with epoxy on the top of
frosted slide put it on the
flat heaters to penetrate
resin and more connect the

slide and chip to remove
the babble
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Fig; 11: A) Setup of the slide with a small chip mounted in cut-off saw on the holder for first cut. B) Two samples of Tufa
stone before and after first cutting
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Fig; 12: The reducing the thickness phase with cutting machine. Right) Slide holder with vacuum power. Left)
slow moving (back & forward) across grinding wheel while advancing control to close to the standard thickness.
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Fig; 13: A) Quartz in a thin section, way too thick. B) Quartz in a thin section, still fairly thick. C) Quartz in a thin a section,
still a bit thick. D) Quartz in a thin section, now too thin
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Fig; 14: Polishing the chip on a glass plate in slurry of
Carborundum grit and water. This will provide a smooth,
flat surface for bonding to the
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Fig; 15: Carborundum grit particles that have accumulated
in voids during polishing and were not removed before

cover slipping [13].
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