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Fig. 1. A: Local map of distribution of Shemshak foration at central and eastern Alborz with marked studied area

(Modified after Seyed-Emami et al., 2006), B: Distribution pattern of coal-bearing strata that show Gheshlagh area

(Modified after Shariat Nia, 1994), C: Geological map of Gheshlagh area that display coal deposits (Modified after
Zahrab, 2004).
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Fig. 3. Stratigarphy column of coal seams in the Gheshlagh area that sampled coal seams are indicated.
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Tablel. Marceral composition and mineral mater content (vol%) in coal seams of Gheshlagh area

Deposit Zemestan Yourt Shargh Kalat Narges Cheshmen
Chal Saran
ample 1 k3 K5 Ke0 K62 K67 K1l K17 KI8  KI3 S2
Vitrinite
CD 64.2 65.6 39.7 54.3 48.5 61.6 20 46 38.3 42.6 51.8
CT 18.7 21.1 28 21.2 21.9 8.4 46.7 29.2 271 25.6 23.7
Cg 0.4 0.5 - 1 11 1 0.2 11 0.8 0.4 0.6
TV 83.3 87.2 67.7 76.5 71.5 71 66.9 76.3 66.2 68.6 76.1
Liptinite
Sp 1.1 2.1 2.3 1.7 15 2 - - - 0.1 1.9
Cu 0.5 0.4 1 0.5 1 0.4 - - - 0.3 0.4
Re 0.1 0.1 - 0.1 - 0.1 0.1 0.1 - 0.1 0.1
Ld 0.7 0.3 - 0.8 - 0.9 - - - 0.9 11
T.L 2.4 2.9 3.3 3.1 2.5 3.4 0.1 0.1 - 14 3.5
Inertinite
Fu 2.6 1.8 7 8.5 9.3 17 3.3 2.7 12.7 2.4 2.1
Sf 3 2.1 14.3 1.2 11.8 12.1 8.3 9.8 10.3 1.3 2.8
Ma 0.5 0.3 0.6 1 1 - 0.5 - - 0.7 1
In 0.5 0.3 0.7 0.7 0.4 0.3 0.7 0.5 0.3 0.5 0.6
Fg 0.1 0.3 0.3 0.2 0.2 - - - - 0.1 0.1
Sc 0.1 0.1 0.2 0.2 0.2 - 0.2 - - 0.1 0.1
T.l 6.8 4.9 23.1 11.8 22.9 14.1 13 13 23.3 5.1 6.7
Mm 7.5 5 5.9 8.6 3.1 11.5 20 106 10.5 24.9 13.7
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Fig. 4. Comparison of volume percent of 3 maceral groups at coal seams of Gheshlagh area.
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Fig. 5. Vitrinite maceral group in Gheshlagh area. A: Inertodetrinite (In) maceral in light-gary groundmass of
collodetrinite (CD) maceral. B: Groundmass of gary and uniform of collotelinite (CT) maceral. C: Fusinite (Fu) maceral
where cell lumens are filled with corpogelinite (Cg) and argillaceous mineral matter (CM). D: Cutinite (Cu) macerals
with thick and jagged walls along macrinite (Ma) and parts of inertodetrinite in (In) groundmass of collotelinite (CT)

maceral.
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Fig. 6. Inertinite maceral group in the coal deposits at the Gheshlagh area. A: High relief Macrinite (Ma) maceral with
semifusinite (Se) maceral. B:Fusinite and semifusinite where cell lumens are filled with resinite. C: Fusinite with seive
texture that are filled with corpogelinite (Cg). D: Fusinite maceral with bogen texture where cell lumens are filled with
resinite. E: Ovoid unicellular funginite (Fg) filled by resinite along with fusinite (Fu). F: Skertinite (Sc) with macrinite
(Ma) and lipitodetrinite (Ld) macerals in groundmass of collodetrinite. G: Fusiform funginite (Fg) maceral where cell

lumens are filled with clay minerals. H: The aggregation of Funginite maceral that its cavities are filled by resinite
maceral.
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collodetrinite (CD).

—23/3 VOI%) o 1S (sl JJoia Llod jl coriss ol 05,5
O rlsl 8 598 sems § S g (sla |yl g 0092 (419
o et (o> S0 yd (nteS Sel 098 (nl sla]lele
iyl 4S5 sl (0315 VOI%) i) lpusle 05,5
Sy el 09,5 sl Jlysle o il5)3 (213v01%)
Y 552 Y 10 5ol o3l 45 o gl (sl Lol
00 dwle  Some dlge lade sl ax g LB Ly K5

ez sy oo plnl I B850 Gl ol 2
2 e (LS b5 amb o S iy Sl o
09,5 ey Sl (w8 sloas¥ )3 (Jwle 09,5 an
i ke 05,5 (66/2-87/2 VOI%) caris o5 ) yusle
Sz F3gl5 e g culers 5 pl—w s 5o
el lgl 3 aan 5l 09,5 ol 4 by e (20-65/6v01%)



127 o S it S S Jolo slams S lalid sl 6,505, T 55 4

(1395 JL) 1 oles 8 uls

SLo it QLT rizmon 5 4l (ulisine) (50
J—=le 50 4 2l—wsw 5 H959)9 (s ) LS8 (2 B
SB35 ol allogos 33,57 )L 1) Lo (5,1 aiges
Ol o8l (5 S adaie o)1 pyioxo Johoo (25 <52

References

Assereto, R., 1966. The Jurassic Shemshak
Formation in Central Elburz (lran). Rivista
Italiana di Palenotologia stratigraphia, 74: 3-
21.

Bragin, Y.N., Golubev, S.A. and Polyanskiy,
B.V., 1981. Paleogeography of  major
accumulation stages of lower Mesozoic coal
deposits in Iran. Lithology and Mineral
Resources, 16(1): 50-59.

Firsich, F.T., Wilmsen, M., Seyed-Emami, K.,
Cecca, F. and Majidifard, M.R., 2005. The
upper Shemshak Formation (Toarcian—
Aalenian) of the eastern Alborz: biota and
paleoenvironments during a transgressive—
regressive cycle. Facies, 51(1-4): 365-384.

Firsich, F.T., Wilmsen, M., Seyed-Emami, K.,
Cecca, F. and Majidifard, M.R., 2009.
Lithostratigraphy of the Upper Triassic-
Middle Jurassic Shemshak Group of northern
Iran. In: M.F. Brunet, M. Wilmsen and J.W.
Granath (Editors), In South Caspian to Central
Iran Basins. The Geological Society, London,
Special Publications, pp. 129-160.

Georgakopoulos, A., lordanidis, A. and Kapina,
V., 2003. Study of Low Rank Greek Coals
Using FTIR Spectroscopy. Energy Sources,
25(10): 995-1005.

Goodarzi, F., Sanei, H., Stasiuk, L.D., Bagheri-
Sadeghi, H. and Reyes, J., 2006. A preliminary
study of mineralogy and geochemistry of four
coal samples from northern Iran. International

Journal of Coal Geology, 65(1-2): 35-50.

Hower, J.C., O'Keefe, J.M.K., Watt, M.A., Pratt,
T.J., Eble, C.F., Stucker, J.D., Richardson,
A.R. and Kostova, I.J., 2009. Notes on the
origin of inertinite macerals in coals:
Observations on the importance of fungi in the
origin of macrinite. International Journal of
Coal Geology, 80(2): 135-143.

Hower, J.C. and Wagner, N.J., 2012. Notes on the
methods of the combined  maceral/
microlithotype ~ determination  in  coal.

O 0095w o Jlwls ST Lise 0 L5 ol sy

o yud
S i SBLEST idu Jgims o bl uaige GBI Gl
2 0035l slatloaly (gl (35,0L5) (3,5 55l Saw Jlé;

International Journal of Coal Geology, 95(47-
53): 47-53.

International Committee for Coal and Organic
Petrology (ICCP), 1998. The new vitrinite
classification (ICCP  System 1994). Fuel,
77(5): 349-358.

International Committee for Coal and Organic
Petrology (ICCP), 2001. The new inertinite
classification (ICCP  System 1994). Fuel,
80(4): 459-471.

ISO 7404-3, 2009. Methods for the petrographic
analysis of bituminous coal and anthracite-
Part 3: method of determining maceral group
composition. Geneva, 7pp,
http://www.iso.org/iso/home/store/catalogue_t
c/catalogue_detail.htm?csnumber=42831.

Merritt, R.D., 1986. Coal Exploration, Mine
Planning, and Development. Elsevier, New
York, 464 pp.

Moore, F. and Esmaeili, A., 2012. Mineralogy and
geochemistry of the coals from the Karmozd
and Kiasar coal mines, Mazandaran province,
Iran. International Journal of Coal Geology,
96-97: 9-21.

Parkash, S., 1985. Petrographic studies of coals
from Alberta plains, coal research department,
Alberta research. Edmonton, Alberta, Canada,
47 pp.

Scott, A.C. and Glasspool, 1J., 2007.
Observations and experiments on the origin
and formation of inertinite group macerals.
International Journal of Coal Geology, 70(1-3):
55-66.

Seyed-Emami, K., 2003. Triassic in Iran. Facies,
48(1): 91-106.

Seyed-Emami, K., Firsich, F.T. and Schairer, G.,
2001. Lithostratigraphy, ammonite faunas and
palaeoenvironments of Middle Jurassic strata
in North and Central Iran. Newsletters on
Stratigraphy, 38(2-3): 163-184.

Seyed-Emami, K., Firsich, F.T., Wilmsen, M.,
Cecca, F., Majidfard, M.R., Schairer, G. and
Shekarifard, A., 2006. Stratigraphy and



OhlSes 5 b,

128

ammonite fauna of the upper Shemshak
Formation (Toarcian—Aalenian) at Tazareh,
eastern Alborz, Iran. Journal of Asian Earth
Sciences, 2(4-6): 259-275.

Seyed-Emami, K., Firsich, F.T., Wilmsen, M.,
Schairer, G. and Majidifard, M.R., 2005.
Toarcian and Aalenian (Jurassic) ammonites
from the Shemshak Group of the Jajarm area
(eastern  Alborz, Iran). Paldontologische
Zeitschrift, 79: 349-369.

Shariat Nia, H., 1994. Geological characteristics
of Parvedeh Regionof Tabs coal - bearing
basin, central Iran. In: A.F.Embry, B.
Beauchamp and D.J. Glass (Editors), Pangea,
Global Environments and Resources, Memoir,
Canadian Society of Petroleum Geologists.
Calgary, Alberta, Canada, pp. 497-510.

Shekarifard, A., Baudin, F., Seyed-Emami, K.,
Schnyder, J., Laggoun-Défarge, F., Riboulleau,
A., Brunet, M.F. and Shahidi, A., 2012.
Thermal maturity of the Upper Triassic-Middle
Jurassic Shemshak Group (Alborz Range,
Northern Iran) based on organic petrography,
geochemistry and basin modelling:
implications for source rock evaluation and
petroleum exploration. Geological Magazine,
149(1): 19-38.

Solaymani, Z. and Taghipour, N., 2012.
Petrographic characteristics and
palaeoenvironmental setting of Upper Triassic
Olang coal deposits in northeastern Iran.
International Journal of Coal Geology, 92: 82-
89.

Stach, E., Mackowsky, M.T., Teichmuller, M.,
Taylor, G.H., Chandra, D. and Teichmuller, R.
1982. Stach's Textbook of Coal Petrology.
Gebruder Borntraeger, Berlin-Stuttgart, 535
Pp.

Stasiuk, V., Bagheri-Sadeghi, H. and Goodarzi,
F., 2006. Petrology, rank and liquid petroleum
potential of Jurassic coals from the Central
Alborz Region, Northern Iran. International
Journal of Coal Geology, 67(4): 249-258.

Stopes, M.C., 1935. On the petrology of banded
bituminous coals. Fuel, 14: 4-13.

Suwarna, N. and Hermanto, B., 2007. Berau coal
in East Kalimantan; Its petrographics
characteristics and depositional environment.
Journal Geologi Indonesia, 2(4): 191-206.

Taylor, G.H., Teichmller, M., Davis, A., Diessel,
C.F.K., Littke, R. and Robert, P.,1998.
Organic Petrology. Gebriider Borntraeger,
Berlin. 704 pp.

Vollmer, T., 1987. Zur Geologie des nordlichen
Zentral-Elburz zwischen Chalus-und Haraz-
Tal, Iran. Mitteilungen aus dem Geologisch-
Palédonto logischen Institut der Universitat
Hamburg, 63: 1-125.

Yazdi, M. and Shiravani, A.E., 2004.
Geochemical properties of coals in the Lushan
coal field of Iran. International Journal of Coal
Geology, 60(1): 73-79.

Zahrab, A., 2004. Geological map of
Khoshyilagh, scale 1:100,000. Geological
Survey of Iran.



Journal of Economic Geology
Vol. 8, No. 1 (2016)
ISSN 2008-7306

~

D

; , e
XA

e

©oladl bl pany alxo
(1395 JL) 1 oLt 8 ol
14 413 clxio

Organic petrography:An approach for identification of maceral groups in
Gheshlagh coal area, Eastern Alborz

Tahereh Rabani, Nader Taghipour* and Reza Aharipour

School of Earth Sciences, Damghan University, Damghan, Iran

Submitted: Sept. 16, 2014
Accepted: Apr. 11, 2015

Keywords: Maceral, Coal, Gheshlagh, Eastern Alborz

Introduction

Maceral is a term to introduce organic
components visible under a microscope (Stopes,
1935). The physical and chemical characteristics
of macerals such as elemental composition,
moisture  content,  hardness, density and
petrographic characteristics differ. The differences
in the physical and chemical characteristics of
macerals are reflected in their industrial
behavior.(Parkash, 1985). Petrographic analysis
provides information on the various physical
components of coals (Suwarna and Hemanto,
2007) and determination of quality of coal,
coalification rate, composition and characteristics
of coke and paleoenvironmental deposition
(Taylor et al., 1998).

Sampling and methodology

Coal samples were collected from freshly mined
coal from 11 coal seams of 4 active coal mines
(Cheshlagh, Zemestan Yourt, Narges Chal and
Cheshmehsaran) for organic petrography in the
Gheshlagh coal deposits. All samples were
collected and stored in plastic bags to prevent
contamination and weathering.

Samples were prepared for microscopic analysis
by reflected light following ASTM Standard
procedure D2797-04. For microscopic study, coal
samples were crushed tol-mm size fraction (18
mesh size), mounted in epoxy resin and polished.
Three polished samples were prepared for each
coal seam. The petrographic composition was
obtained by maceral analyses under standard
conditions (ISO 7404/3, 2009, for maceral
analysis). Maceral point counting (based on 400
points) analyses were performed using an
Olympus BX51 reflected light microscope. The

*Corresponding authors Email: taghipour@du.ac.ir

terminology used to identify and describe the
organic matter particles is the one proposed by the
International Committee for Coal and Organic
Petrology (ICCP, 1998; ICCP, 2001; Scott and
Glasspool, 2007; Taylor et al., 1998; Stach et al.,
1982; Hower et al., 2009; Hower and Wagner,
2012).

Organic petrography of theGheshlagh coal
seams
The vitrinite maceral group is dominant in all coal

seams (66.2 to 87.2 vol.%) and includes
collodetrinite, collotelinite, and corpogelinite
macerals. Collodetrinite maceral (20 to 65.6

vol.%) is the most abundant maceral in the
vitrinite group and is associated  with
inertodetrinite  and  microspornite  macerals.
Callotelinite (8.4 to 46.7 wt%) occurs as a
structureless, homogeneous mass in the
Gheshlagh coal seams. The inertinite group (4.9 to
23.3 vol%) includes fusinite, semifusinite,
macrinite, secretinite, funginite and inertodetrinite
macerals. Fusinite (1.7 t012.7 vol.%) is present in
all coal seams in the Gheshlagh area. Cell cavities
of fusinite are filled mostly by corpogelinite and
clay minerals. Semifusinite occurs in appreciable
concentrations (2.1to 14.3vol.%) and Cell lumens
of this maceral are filled with mineral matter,
pyrite and clay.

The liptinite group (nil to 3.5 vol%) includes
sporinite, cutinite and resinite macerals. Sporinite
is the dominant maceral in the liptinite group (nil
to 2.3 vol.%) and occurs as elongated thread-like
or spindle-shaped bodies and occurs as
microspores and megaspores. Resinite (nil to 0.1
vol.%) occurs as round to oval bodies and as
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fillings of the cell cavities of fusinite, semifusinite
and funginite.

The mineral matter content of most of the
Gheshlagh coal seams varies between 3.1 and
24.9 vol.%. Mineral matter occurs in primary
ground mass or secondary cavity filling form and
includes clay minerals, carbonate and sulphide.

Conclusion

Based on organic petrographic studies carried out
on four active coal mines in the Gheshlagh area,
the presence of three maceral groups  were
determined. The vitrinite group (66.2 to 87.2
vol%) is the dominant maceral group, and
callodetrinite maceral (20 to 65.6 vol%) is also
abundant. The inertinite group contenthas a range
of 4.9 to 23.3 vol% while the fusinite and
semifusinite macerals are the most abundant of
this group. The lowest volume percentage of
macerals belongs to the liptinite group (0 to 3.5
vol%) with 2.3 vol% espornitebeing the most
abundant Maceral of this group. The presence of
espornite maceral at megaspore size in the S2 and
K5 coal seams is very noticeable. The content of
mineral matter of these coal seams varied from 5
to 24.9 vol%.
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