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Grey conglomerate, mostly

ACEO

Well-bedded grey limestone and muddy limestone
(k21): basic volcanics (K2v)

Tiz Kuh Formation (in part)
Well-bedded grey or pale grey orbitolinid limestone-commonly shelly( K11 ): massive grey

(K1Ir); basic ics (K1v)

CRET

«

Well-bedded grey or pale grey limestone.n part with chert (JkI)
and sandstone and shale, in part calcareous (Jks): intercalated
Volcanics (v)

Grey i (Larl ) with well-bedded muddy
Jad i ( at base

Shemshak Formation

Mostly grey or grey-brown mudstone and siltstone with fayers of
sandstone and. locally. coal (Js): conglomerate (¢). limestone (1),
und voleanics (v)
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K."Basic voleanics
Ky “Well-bedded gray limestone and muddy lim estone

K*:Marl and sandstone
1:Plant-bearing clastics, thin limestones
K,"Gray sandy limestone

K,"Basic volcanics

K,"Conglomerates

K’:Shaly, silty and sandy bands

K,"Basic voleanics

K "“Massive biochermal limestone

K" Well-bedded pale gray orbitolinid limestone, commonly shelly
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Mirzd formation. Slaty calcarcous shale with lenticules and rare interbeds
of limestone ; calcirudite and calcarenite at the base

Clay slate, occasionally marly slate, limestone. calcareous shale

Clay slate and limestone, occasionally marly slate, sandy limestone and Biabinak
sandsfone formation

Sandstone, sandy limestone, calcarenite. occasionally slate

Shah Kiih formation. Orbitolina limestone, sandy limestone
Noqreh formation. Grey. black limestone. sandstone. conglomerate
Chiih Palang formation. Siltstone, sandstone, shale, conglomerate

Late Cretaceous diabase.
gabbro-diabase
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Haftoman formation. Limestone with rudists,
sandy limestone. marl. conglomerate

Organic-detrital limestone, argillaceous limestone }Mm

C marl, formation
Marl, limestone. sandy limestone Bazyib
Mudstone, siltstone, marl. sandy
Marly slate. clay slate. siltstone. algal flagstone. limestone
Clay slate. limestone, sandstone. marly slate Bilbinak
formation
Sandstone, sandy limestone, marly slate
Shah Kih O gl and sandy shale
sandy siltstone,

Nogreh
marl. gypsum

Sandstone. shale. siltstone, gravelstone. conglomerate | Chih Palang
Conglomerate. sandstone formation
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Shale containing ammonites, with intercalations of conglomerate, sandstone, radiolarite limestone and volcanics.

Andesitic volcanics.
Shale containing ammonites with intercalations of conglomerate, sandstone, radiolarite limestone and volcanics.

Sandstone containing intercalations of shale.

Limestone containing corals, with intercalations of shale.
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Bituminous black shale with intercalutions of sandstones and i in the lower part. Vo A s Gyl i SaTy S S
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5] and white marly limestones in the upper part.
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Limestone massive

Limestone platy and marl

Shale

CRETACEOUS

Limestone with orbitolina

Andesite, basalt
Conglomerate, sandstone
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' (Baremian-Cenomanian). _
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Siltstone, calcareous shale,with detritic
limestone and tuff (Upper Jurassic-

Lower most of Cretaceous).
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Cretaceous in general (undifferentiated)
Limestone (KI).and dolomite (Kd): with
subordinate shale

Green andesite and related tuffs

Shale with Ist. and volc. intercalations

Conglomerate

Jurassic - Cretaceous

Homogenous' phyllite

Clastic limestone
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Cretaceous in general (undifferentiated)
Limestone (K1) and dolomite (Kd): with

subordinate shale
Green andesite and related wffs

Shale with Ist. and volc. intercalations
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Clastic limestone
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Andesitic lava

S Marly limestone
8 """ Sandy shale and marly limestone
2 Volcanic rocks
E Limestone
5 Limestone, shale, volcanic rocks
Li sandy li marly li

Basic volcanic rocks
Andesitic lava

Limestone

Shale, sandy shale and volcanic rocks
Phyllite and slate

Marmorized limestone
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Andesite, basalt
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Example:
Colorado Plateau

Normal faults
Rift valleys formed
Example:
African Rift Valley
Rio Grande Rift

Rift valley Fault-block

Oceanic crust and new Sea level
ocean forms o

Erosion reduces height F
of flanking continent

Example:
Red Sea

Crust, thinned by erosion, ccols, crust
contracts and sinks beneath sea
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Khomas ocean basin submarine fan

100 km

submarine fan

Khomas ocean basin AN b
100 km

¢. ~540-530 Ma Collision— crustal thickening, magmatism
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age pulses are represented in most belts, 125 » and -wern Asia ophiolite distibution [1), Central Asian ophiolites [4] apart
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Figure 1. Global distribution of major ic and

ophiolitic belts, as well as location of ophiolites and modern rocks used in this paper (for details, see Table 1).
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Tectonic Sketch Map
“ of the
Afghan Orogenic Segment
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Tectonic sketch map of the Afghan orogenic segment, compiled from: Wolfart & Wittekindt (1980), Tirrul et al.
(1983), Boulin (1988, 1990), Baud & Stampfli (1989), Bender & Raza (1995), Badshah er al. (2000), Schwab et al.
(2004), Ulmishek (2004), Doebrich & Wahl (2006), Abdullah & Chmyriov (2008), Haghipour (2009), Cowgill (2010),
Aghanabati & Ghorbani (2011), Schmidt et al. (2011), Zanchi & Gaetani (2011), Robinson et al. (2012), Angiolini et al.
(2013) and Zanchetta er al. (2013). CBF, Central Badakhshan/Vanch Akbaytal Fault; KF, Kilik Fault; KKF,
Karakoram Fault; KKSZ, Karakoram—Kohistan Suture Zone:; KSF, Kongur Shan Fault: MAT, Main Alai Thrust; MBT,
Main Boundary Thrust; MFT, Main Frontal Thrust; MMT/IYS, Main Mantle Thrust/Indus—Yarlung Suture; MPT,
Main Pamir Thrust; NAF, Nostratabad Fault: NHF, Nehbandan Fault; RPS, Rushan Pshart Suture: SGF, South Gissar
Fault: SPF, South Pamir Fault: SS, Shyok Suture; STF, Scytho—Turanian Fault: TBZ, Tirich Mir Boundary Zone: TFF,
Talas—Fergana Fault; TJS, Tanymas—Jinsha Suture; TS, Turkestan Suture; VT, Vakhsh Thrust.
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Figure 3. Generalized stratigraphic column of an ophiolite sequence showing the zones with their lithologies and the
distribution of podiform chromite (black blebs) (modified after Dickey, 1975; Laurent and Kacira, 1987; and Leblanc, 1987).
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Late Cretaceous (late Turonian—Coniacian) planktonic foraminifera obtained from pelagic limestones of Catak 1 sec-
tion: (1) Hedbegella sp., sample CTKI1-L; (2) Hedbegella sp.. sample CTK1-L; (3) Hedbergella planispira Tappan, 1940, sample
CTKI1-M; (4) Marginotruncana sp., sample CTKI1-M; (5) Marginotruncana cf. coronata (Bolli, 1945), sample CTK1-M;
(6) Hedbergella sp., sample CTKI1-N; (7) Marginotruncana pseudolinneiana Pessagno, 1967, sample CTK1-N; (8) Marginotrun-
cana coronata (Bolli, 1945), sample CTKI1-N; (9) Archaeoglobigerina sp., sample CTK1-N; (10) Praeglobotruncana sp., sample
CTKI-O; (11) Praeglobotruncana sp., sample (;TKI-O; (12) Marginotruncana pseudolinneiana Pessagno, 1967, sample CTKI-G;
(13) Praeglobotruncana sp., sample CTK1-P; (14) Praeglobotruncana sp., sample CTKI1-P; (15) Marginotruncana coldreriensis
(Gandolfi, 1957), sample CTK1-P; (16) Marginotruncana sigaii (Reichel, 1950), sample CTK1-P; (17) Marginotruncana cf. cor-
onata (Bolli, 1945), sample CTK1-0; (18) Marginotruncana pseudolinneiana Pessagno, 1967, sample CTK1-0.

STRATIGRAPHY AND GEOLOGICAL CORRELATION Vol. 24 No.2 2016
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Thin section photomicrographs of some important microfossils from the Upper Cretaceous
pelagic limestones (samples 1207, 2658, and 3617) and from the Ara¢ formation (samples 2454, 3397,
3410, and 2411). Scale bar is 0.1 mm. (1 and 2) Marginotruncana renzi (Gandolfi, 1942) 2658B. (3 and 4)
Whiteinella praehelvetica (Trujillo, 1960) 3397C. (5) Whiteinella paradubia (Sigal, 1952) 3397C. (6-9)
Helvetoglobotruncana helvetica (Bolli, 1945) 3410. (10) Dicarinella algeriana (Caron, 1966) 3410.
(11, 14, and 15) Dicarinella asymetrica (Sigal, 1952) (11) 26581, (14) 3617B, and (15) 2454E. (12 and 13)
Dicarinella concavata (Brotzen, 1934) (12) 3617B and (13) 2658A. (16) Marginotruncana coronata
(Bolli, 1945) 2658B. (17-19) Marginotruncana pseudolinneiana (Pessagno, 1967) (17) 2658A, (18) 3617B,
and (19) 2658B. (20) Marginotruncana schneegansi (Sigal, 1952) 3410. (21 and 22) Dicarinella primitiva
(Dalbiez, 1955) 3411. (23) Hedbergella flandrini (Porthault, 1970) 1207A. (24) Globotruncana bulloides
(Vogler, 1941) 2658F. (25 and 26) Globotruncana arca (Cushman, 1926) (25) 2658E and (26) 2658L
(27) Praeglobotruncana gibba (Klaus, 1960) 3410.
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Fig. 3. Scanning electron photomicrographs of radiolarians in chert nodule sample A138 from the Ashin Ophiolite: (A) (1) Rhopalosyringium hispidum O'Dogherty (GPEM 150401); (2) ?
Phalangites telum O'Dogherty (GPEM 150402); (3—6) Stichemitra communis Squinabol (GPEM 150403-6); (7—9) Dictyomitra montisserei (Squinabol) (GPEM 150407-9); (10) Pseudodictyo-
mitra pseudomacrocephala (Squinabol) (GPEM 150410); (11) Pseudodictyomitra tiara (Holmes) (GPEM 150411); (12) Diacanthocapsa antiqua (Squinabol) (GPEM 150412); (13, 14) Archae-
ocenosphaera? mellifera O'Dogherty (GPEM 150413,150414); (15—17) Afens liriodes Riedel and Sanflippo (GPEM 150415-17); (18—20) Vitorfus campbelli Pessagno (GPEM 150418-20); (21, 22)
?Annikaella omanensis De Wever (GPEM 150421, 150422); (23) Ultranapora sp. (GPEM 150423); (24) Ultranapora cretacea (Squinabol) (GPEM 150424); (25-27) Archaeospongpprunum
bipartitum Pessagno (GPEM 150425-27); (28) Archaeospongoprunum cortinaensis Pessagno (GPEM 150428); (29) Hemicryptocapsa polyhedra Dumitrica (GPEM 150429); (30, 32) Acan-
thocircus hueyi (Pessagno) (GPEM 150430, 150432); (31) Acanthocircus tympanum O'Dogherty; (33, 34) Sciadiocapsa speciosa (Squinabol) (GPEM 150433, 150434). Scale bar = 100 pm.
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Fig. 4. Scanning electron photomicrographs of radiolarians in chert nodule sample A138 from the Ashin Ophiolite: (1) Paronella communis (Squinabol) (GPEM 150501); (2-5)
Crucella cachensis Pessagno (GPEM 150502-05); (6, 9—12) Pessagnobrachia fabianii (Squinabol) (GPEM 150506, 150509-12); (7—8) Halesium amissum (Squinabel) (GPEM 150507,
150508); (13) Triactoma hexeris O'Dogherty (GPEM 150513); (14) Acaeniotyle amplissima (Foreman) (GPEM 150514); (15, 16) gen. et sp. indet. (GPEM 150516, 150516); (17) Orbi-
culiforma cf. monticelloensis Pessagno (GPEM 150517); (18—20) Patellula ecliptica O'Dogherty (GPEM 150518-20); (21, 22) Patellula heroica O'Dogherty (GPEM 150521, 150522);
(23—25) Pseudoaulophacus putahensis Pessagno (GPEM 150523-25); (26—29) Alievium superbum (Squinabol) (GPEM 150526-29). Scale bar = 100 pm.
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