THE TRIASSIC OF AGHDARBAND

By: Dir. A. W. Ruiiner
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Abstract

A particular sequence of Triassic rocks is exposed in the erosional window of Aghdarband in the easternmost part af
the Kopet Dagh(Kappeh Dagh) mountains, 100 kilometers east-southeast of the town Mashhad. It bears obvious relations
to special sections of the Nakhlak Group(Central Iran), and it shows also some similarities to lowest parts of Triassic
sequences in North-Iran(Alborz Mountains). But on the whole, the Triassic rock sequence in question has an idividuality

of its own; it is the result of an intermittent sedimentation in a Triassic "Aghdarband Sea’.
Tn this Triassic rock sequence four formations are distinguishable; these are, from basc to top:

the Sefid Kuh Limestone Formation
the MNazarkadeh Limestang Formation
the Sina Valeanic Formation

the Miankuhi Shale Formation,

Originally, these four formations werc comprised to a Triassic Aghdarband Group(A RUTTNER, 1591,
1943), According Lo the supgestion of the National Iranian Stratigraphy Committee, however, the Miankuhi Formation
<hould better not be included in that Group, because of the probable existence of a considerable gap of sedimentation
hetween this Formation and the top of the underlying Sina Formation But, since such a gap in sedimentation exists very
probably also at the base of the Sina Formalion, it scems advisable to abandon the term "Aghdarband Group™ altogether

and to deal with cach of the four formations individually.

The Qara Gheitan Formation below the Sefid Kuh Limestone Farmation is more complete exposed at
sites outside the Aghdarband area proper. The Ghaleh Qabri Shales- exposed [ar to the east af Aghdarband - await still a

closer examination,

Sefid Kuh limestone Formation

References:

A.BAUD, R BRANDNER and D.DONOFRIC: The Sefid Kuh limestone
— a Late Lower Triassic carbonate ramp {Aghdarband, NE-Iran. )

Abh.Geol B.-A., vol.38, p.125-137, Vienna 1991

A, RUTTNER, Geology of the Aghdarband Area {Kopet Dagh.)
ME-Iran, - Abh. Geal B.A, B.-A_ vol.38, p.260, p.26f, Vienna 1991,

Mame: from Lhe mountain Sclid Kuh, 6,6 kilometers WNW ol the

mining scttlement Aghdarband.
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[Fig. 1: The Triassic of Aghdarband: General columnar section

cx: 1t AW, RUTTNER, Geol. Rundsch, (1993)




Thickness: ahout 200 meters,

Basc: with a slight unconformity on a thick sequence of
¢onglomerales, sandstones and shales, brown-red in colour,
Late Permian to Early Triussic in age {informal name:

(ara Gheitan Farmation).

Top: overlain by the base of the Nazarkardeh Fornation and the

Sina Volcanic Formation respectively.

Type section: Lat.: 36° 007 ; long.: 607,45 o Al ca BOOm
{base of the section); measured al the NW-face of Sefid

Kuh by A BAUD and R. BRAMNDNER, from hase to Lop:

A about 35 m
1. dark green to black coarse-grained volcanic litharenite,
andesitic in composition, and black conglomerate. 15 m;
transition Lo
2 uolitic limestone (cross-hedded oolitic grainstong).
mainly thick-bedded, cliff-forming, light yellow in colour;
microgastropods, crinoids, bivalves, 7 algal spores, cchinoid

spings, conodonts.

B ghout 25 m:
3. platy peloidal and crinoidal packstone, overlain by
4. nodular, highly biotubated calcilutite, i.g. ostracods
and brachiopods-bearing crinvidal mudstone to wackestone,

interrupted by thin rhythmites of graded erinoidal packstone.

@ aboul T o
5 thinbedded limestone and yellow marl with brachiopods, intercalated belween two layers of peloidal-
oncoidl thick- bedded packstone to grainsione; forminifers ( Farlandia sp., Nodosaria sp.), spange spicules,
annclids (Spirorbis sp.), overlain by
6. vermicular limestone, interbedded with proximal coarse graincd rhythmites, ie. mainly crinoidal and
peloidal

packstone with ostracods, Formainilera ¢ Meandrospira  pusilia (OH}, Cvelogyra mohajeri

r_fwvvaJM-p:a:\;mw.-_a:-e:sm @J)%ﬁ@ 'f._.} i 4.‘;




BRONNIMANN, ZANINETTI & BOZORGNIA, Glomospira sp.), Annclids ( Spirorbis philvetacna

DAUDIN, conadonts, and glauconile;
7., 8.9 a thinning and deepening upward sequence;

9. highly bioturbated nodular caleilutite,

D about 40 m:
10. very thickbedded to massive, cliff- forming, light colored limestone (ulgal boundstone, oncaoidal,
grainstone), in its upper part with large solution cavities (paleokarst) and partial dolomitization; calcareous
algae

{Acicularia sp.}

Fossils: Generally badly preserved; for biostrtigrahic purposes and useful the conodonts:
Neospathodus frianguiar’s (BENDER) 1967
Ellisonia toria SWEET 1970
Ellisonia iriassica SWEET 1970

Age: Late Scythian (Spathian).
This sequence of rocks suggests partially a certain similarily 1o the lower calcarcous part ot the Elikah

Formation as exposed in the Alborz Mountains,

Nazarkardeh Formation (= "fossil horizon 1" at the geological map)

References:

LEKRYSTYN and FTATZREITER: Middle Triassic ammonoids [rom Aghdarband  (NE-Iran) and  their
paleobiogeographical significance.- Abh.Geol.B,-A., vol. 38, p. 139-163, Vicona 1991

A. BAUS, G. STAMPFLI and D. STEEN: The Triassic Aghdarband Group: volcanism and geological evolution.- Abh,
GealB-AL vol. 38 p. 125-137, Vienna 1991,

M. SIBLIK: Triassic Brachiopods from Aghdarband.-
Abh. GeolB.-A,, vol. 38, p. 165-174, Vienna 1991,

A. RUTTNER: Geology of the Aghdarband Arca (Kopet Dagh, MNE-Tran}. - Abh, Geol. B. A, val 38, p. 2830, Vienna
19491

M. DAVOUDZADEH & K, SEYED-EMAM], Stratigraphy of the Triassic Nakhlak Giroup, Anarak Region, Central

Iran.- Geological Survey of Iran, Report No, 28, p.5-28, Tehran 1972,
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E.T, TOZER. Trassic Ammoinoids and Daonella from thg the Nakhluk Group, Anarak Region, Central Iran- Geological
survey of Iran, Report Na, 28, p.29-69, Tehran 1972,

Name: from Kuh-g-Nazarkardeh (P. 1328), 1.5 kilometer northwest of the mining settlement Aghdarband; the Formation
is well exposed at the southeastern of this dominating summil (see cross - section 3, pl.2 and cross-section C-C * » pl.d
respectively, in RUTTMER 1991),

Lat. 357 59" N; long. 60* 48 ' E; alt. 1200m (base of formation).

Thickness : U-30 meters,

Base : overlying the Selid Kuh Formation.

Top - overlain unconformably by the Sina Valcanic Formation.

Lithology : an alicenating sequence of greenish- grey nodular thin-bedded limestone and wifaceous shale; sl the base

thin-bedded cherty limestone (see figs. 2 and 3).

Fossils :

1. Bazal cherty limestone:
Conodont;
Crondodelfa fulgarica (BUDURQOY & STEFANOV), 1975

2, Nodular imestone:

Cephalopods: " MNicomedites fauna”, distinctive of the Marth Tethyan biogeograpical subprovinee

(LKRYSTYN & F.TATZREITER, p, 143 f.):

Micomedites asmani TOULA, 1896
Aghdarbandites smidicus ARTHARER, 1915
Pscudobollandites  eurasicus KRYSTYN & TATZREITER, 1991

Frocladiscites proponticus TOULA, 189

Cavmunies assororod TQZER, 1972
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besides of

Gymoites  aghdarbandensis KRYSTYN & TATZERITER, 191
Costigmuniles asiaticns KRYSTYN & TATZERITER, 1991
Leiophyllites  suessiMOJ SISOVICS, 1882

Sturia  SansOvIni MOISISOVICS, 1569

Brachiopods: :
Tetractinella  trigonella SCHLOTHEIM, 1820
Punctospirclla arf. fragilis SCHLOTEIM, 1514

Darcithyris virlgaris SIBLTK, 1991
Costrivoopsis  ruitnerf SIBLITK, 1991

Agze Early Anisian: Aegian: Aegean/Bithynian with regard 1o the basal chrty imestong, Bithynian for the main hody

of the Formation.

Roth the lithology and the faunal asscmblage ol the formation correspond with that of Members 3 and 4 of the Alam

Formation, Nakhlak Group (M. DAVOUDZADEH & K. SEYED-EMAMI; ET. TOZER; 1972).

Zina volcanic Formation

Referances :

A. RUTTNER, Geology of the Aghdarband Area (Kopet Dagh), ME-Tran. - Abh. Geol, B.-A, vol, 38, p. 30-44), Vienna
1991,

A BAUD. G.STAMPFLI & D. STEEN: The Triassic Aghdarband Group: voleanism and geological evolution.- Abh.
Geol, BoAL val, 38, p, 125-137, Vinna 1991,

LEKRYSTYN & F. TATZREITER: Middle Triassic Ammonoids from Aghdarband (NE-Tran) and  their
paleobiogeographical significance.- Abh. Geol. B.-A, vol. 38, p.139-163, Vienna, 1991
M. SIBLIK: Triassic Brachiopods from Aghdarband (NE-Iran).

— Abh. Geol. B-A, vol, 38, p163-174,

E. KRISTAN- TOLLMANN: Echinoderms from the Middle Triassic Sina Formation (Aghdarband Group) in NE-lIran. -
Abh-Geol B.-A, vol, 38, p.173-194, Vignna 1991,
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E. KRTSTAN-TOLLMANN: Ostracods from the Middle Triassic Sina Formation (Aghdarband Group) in NE-Iran.
-Abh. Geol. B.- AL, vol, 38, p. 195-200, Vicnna 1991,

E. OBERHAUSER: Triassic Foraminilera [rom the Fagir Marl Bed of the Sina Formation (Aghdarband Group,
NE-Iran). Abh. Geol. B.-A, vol. 38, p. 201-204, Vienna 1991.

D.A. DONOFRICx: Radiolaria and Porifera (Spica) from the Upper Triassic of Aghdarband {(NE-Iran). -Abh. Geol. B.
A, vol 38, p. 205-222, Vienna 1991,

M. DAVOUDZADEH & K. SEYED- EMAMI, Stratigraphy of the Triassic Makhlak Group,
Anarak Region, Central Tran. - Geological Survey of Iran, Report No, 28, 5- 28, Tehran 1972

Name : fraom the main tunnel in the castern Aghdarband coalfield
Thickness : about 500 - 7 750 meters.
Base : unconfomably on the Nazarkardeh Formation or on the Sefid Kuh Llimesione Formation respectively.

Top : disconformably overlain by the Miankuhi Farmation,

Rock : sequence :

Mainly tuffaccous sandstone and shale of andesitic (or trachyandesitic) o trachy-dacitic (even rhyolitic) origin, with
intercalations of tuffacecus limestone, marlstone and marl; frequently graded bedding and sole markings on bedding
plangs. The voleanic influence eomes (o an end at the top of the formation. An establishment of a representative section

through the formation was not possible because of its imbricate structure and s lithological diversity.
The Formarion can be divided into two members;

1. Tuffaceous Sandstone Member:

Mainly coarse- to finegrained, well -(cm-dm-) bedded wllaccous sandstong, mostly grey to bright green in eolour,
interbedded by varying amounts of shale, calcarcous shale and even limestone; at the base of the Member locally a
monomictic limestone conglomerate; at the top a dark green coloured hard and massive sandstone ("litharenite”, 5-20

meters thick).

Tuotal thickness of the Sandstonse Member: 200-300 meters,

Anabeh  Conglomerate : an interlayer exposed in the southezastern part of the Aghdarband region ("Slice 111, a few

AV @i{@j@@j@ T ——




meters thick, the composition of which (felsic metamorphic [ragments, chert, granopphyre, abundant quartz and bioclastic
limestone, acid volcanic rocks and white quartzarenitle) is suggestive of the conglomerates of the Bagorogq Formation

(Nakhlak Group, Centeral Tran). Name:from the Kal-g-Anabeh valley in the eastern part of the Aghdarband region.

2 Tuffaceous Shale Member:

Tuffaccous shale, dark green o greenish-grey, interbedded with layers of thinly bedded, fine-grained sandstone and

fossiliferous calcareous beds.

At the base: the Fagir Mar] Bed,
20-15 meters thick, pink and light green in colour, consisting of highly lossiliferous marl. calcareous shale, tuffaceous
marly limestone and tuffaceous calcareous sandstone,

Mame: from the Kal-g- Fagir valley in the western part af the Aghdarband region.

Al the top: a layer of a hard, dark green coloured litharcnite, similar ta that on top of the Sandstone Member; locally a
canglomerate, being 2-3 meters thick, the well- rounded pehbles consisting mainly of volcanic matter, combined with a
enarse, erossbedded sandstone on top ol Lhis "top-litharcnite"

Total thickness of the Shale Member: 200 (?-5(0) meters.

Four partial rock sequences from the Sina Formation were measured by R. BRANDNER and A. BAUD (figs. 3, 4, 5 and
£].

Faossils:

1.Sandstone Member:

Close to its base, the Condonts

Gondolelis mambergensis TATGE, 1956 and
Gondoella  constricta MOSHER & CLARK; 19065
Closc Lo its top, the pelecipods

Daonella  tyrolensis MOJSISOVICS < 1874

and the ammonite

(revaites of. ﬁh::LFFUUR{}N & RAQUGET, 1951

2. Shale Member :

A The [ossiliferous Fagir Marl Bed at its base (= "fossilhorizon 2" at the geological map):

AF

18
)

v.n-r-.-me..ua-uJ.mw.;.t..._J:gJu,l'I,\i/




i an
i -

n - =
o ) -
= = =
L i -
3 £ -
B k 2
= = =

COE S San g

B -
-: ™ | o
» 73 I3

Fhatie

200

£
£ W
1
T oF
roa

&1
oy
Fie b
o
i
TR E
b=

[
ol
S
hon
v
o
H.
o i
[ SR
ot

*
=
I
e
ok
I
=

£haleas

gandgtones

A =
) L
o
4
a
=
| =
% | =
T | =z &
= - i
o 2 a
e o
hs = ]
o 3
& a
! 3,
Yo |3 0w
PR e B
M L
SR e
(T St O T
A i
:' £ ' :n'-
= an '

Fig. 3: The Navar kardeh Formation and Sina Formation
cxt A RUTTNER, (1991)

F.\D | G_)I (@)@ A= el mie M W o Bag le




AR RITAN

ANTSTAN

ror. )

ira

[

Sandsbtone Member

Tuffacecus

e 2P

Lin

Ly
Northern
Frame

vrturhiditic seguences”

green,in the upper pazt red shales

with intercisted cm- to dm-bedded

iow and high density flows with
predominantly coarse tulfacsous
sandstones (arkceses) and parzlu
Wfilament"-packstones {(thin shelled
Livalves,crinpids,crustacean shells!.

21] limestones are strongly recrystallized.
Conadonts (sample AGI,dec. Dr.Donofiric)
sondolieslls mombergensis TATCE, [958

5. constricta MOSHER & CLARK, 265
stracigrephic range: Illuyrisgp - Fassanian

Iig. 4: Part of the Sandstone Member. Sina Formation

vx: A, RUTTHNER, (1991)

: sl  fase Y At sl Eﬂ@j@@kﬁ

AT



T 1
tueffacecus skeletal packstone
*Dacnella
| w trachytic wolcana-lithic microconglomerate
| | '
' o lsosr =L :
o ma trachy-andesitic voleano-arenite
= S |een =%
e i,‘.?i :
= [ 20m
z =
e
- T =
-l = l:c: 10m
=
= | s
- | = 0
= oo
trachytic volcano-subarkose
=
—
Wl
o andesitic volcano-arenite
i with devizrified glzss and pseudocherts
—
=]
=
o andesitic valcano-arenite
' fine distal ashes
|-=
e
| o=
= 3054 % andesitic, juvenile volcano-arenite
=
= :
b 3033
| B sz ==
| = 3052 oo andesitie volcano-arenite
| Ea ]
i E
Z P % tulfaceons skeletal lime packstone
= e L R e “Hrachiooods
- G i
—_ { Eae Traral
Zz so0 L=l= *Brachiopods
- et . 2
e massive tuffaceous flow
= | L
| My T —— . :
- andesite yoleano-arenite
/’,-j"_/:l’l
= ] w®
g, 3: Part of the Sandston Member, Sina Formation
v AL BAUD, G STAMPFLT & T, STEEN (1991)

el




: 1-'E-IR MATION

e B

5

Lhe

MEMBEERE of

TUFFACEQGUS SANDETONE

h
= 37':_rl. —, =+ Ammanzigs, Crinolds Fagir mar! Bed
R 24k " 1 : n
+ fossiliferous hardground "fossil Herizon 2
npAy e le &
trachydacitic volecano-litharenite
|
= |
skeletzl tuffacecus lime packsions
* Crinoids, Foraminifers, Dasycladacezans
-
gi trachytic veleano-arenite
1o
£
= 20m
"
-
10m
[i]
faceous calclithite
trachy-rhyodacitic velcano-litharenite
S trachytic volcane-micraconglamerate
snanﬁ *  tuffacecus skeletal lime packstone
f 3
span * Pelecypads. Brachiopods
{ =
ol .
rhyolitic  volcano-litharenits
Ene
533? conglamerate mainly composed of microfossiliferous
~ | pots {late Paleazgic-early Trizssic) limestons pebbles
pO7s "Anabeh canpglomerate”
BOTa trachy-andesitic volcano-aren)te
= calcarcous volcano-litharenite
RT3
o

Fig. i Part of the Sandston Member, Sina Formation

cx AL BAUD, G, STAMPFELIL & D.STEEN (1991)

= et il e pliuds g U {- ﬁ'ﬁ
B b= B e il Jlae WY glZuls g slge Ekf{_,:{,@@; = ""'_T




Cephalopods L KRYSTYN & F. TATZREITER
Romanies stavonescid KITTL, 1908

Lobites  elfipticus HAUER, 1890
Sphimgites 0. sp.
Froarcestes sp.
big coiled nautiloids
small othoceratides,
Brachiopods (M.STBLIK):
Tothyspira persis SIBLIK, 1991,
Echinoderms EKRISTAN- TOLLMANMN:

Stem-crinoids:
Traumatocrinus cadex DITTMAR, 1866

Holocrinus? quinguieradiatus BATHER, 1911

Balanocrinus sp.

Enirociiis sp.

Stemless pelagic erinoids:

Clsteocrinis saklibelonsis KRISTAN- TOLLMANN, 1975
Osteocrinus  aghdarbandensis KRISTAN- TOLLMANN, 1991

Clsteocrinns rectus ?

Huolothuroidea:

Eocauvdina casslanensis FRIZZELL & EXLINE
Achistram  triassicym FRIZZELL & EXLINE
Acanthotheelia spinosa FRIZZELL & EXLINE
Kaliobullitcs uarho KRISTAN- TOLLMANN

Foraminifers ROBERHAUSER, mostly removed out of a caly of Trawmatocrinus

caudex)

Ammadicidae:
Ammodiscos cf! intiomis (STRICKLAND}
Ammovertclla porsica OBERHAUSER

Spirillinidae:

Fermodiscus ex gr. eomesozoicus OBERHAUSER
Modasinellidae:

Lumticamming dghdarbandi OBERHAUSR
Modosariideae:

Lenticuling munsterf ROEMER

Lenticuling polygonata FRANKE

A @/%@ﬁ@%jﬁ R




Lenticuling all. varians BO RNEMANN
Kollmanni OBERHAUSER

Darbyekks
Margulina all. vetusta ORD.
Dentaling vx gr. subsiliqua

Dentaling div. sp. (smao oth)

Lingulina  iranica OBERHA USER
Lingaiing irRmICA siehert ORERHAUSER

Lingulina af¥, major OBERHAUSER
Lingulina aff. idchuisf}srgi ORERHAUSER
_ru”nm'DEERHAUSER

Frondicufaria
Frondicularia ex gr. tencra BORMNEMANN

Rataliidae:

Duostoming ex gr. totundata KRISTAN {wery Tlat)
Ostracods E. KERISTAN- TOLLMANN), mosthy larvae;
Bairdia sp.

Acratia sp,

Bairdiacypris sp-

Bythocypris sp.

Saria  veluss PESSAGIO, 1979

iﬁ!bﬁff{:mn's s[.

Fryehobairdia ruttmeri KRISTAN- TOLLMARNN, 1941
Judahella  (Costahells) — hungarica KOZUR, 1971
Hungarella sp.

_An-::'mﬁdahﬁ aff tabiara KRISTAN- TOLLMANIN, 1971
Triadoficaldia n.sp. KRISTAN-TOLLMANN, 1991

E. In calcarcous intercalations of the Shale Member:
L ERYSTYN & F. TATZREITER:

Daonella  lommelf WISSMANN, 1841

Protraxhyceras ? sp. ind.

Gervatites ? sp. ind.

E, KRISTAN-TOLLMANN:

Usocrinus aff. rolleri LORTOL, 1886

(. At the very top of the Shale Member in a layer af
siliceous limestone D DONOFRIO:

Radiolaria:
Spicularina  ericde DONOFRIO, 1591
Vinassospongus ruttieri DONOFRIO, 1991

Platkerium ? contortum D UMITRICA, KOZUR & MOSTLER, 1980

Porifera (Spicula):

Mostly megascleres, a few microscleres.

Age of the Formation :

1.5andstone Member:

Close o its base: 7Late Anisian-Early Ladinian; Upper part of the Member: Late Ladinian

2 5 h a | [ M e m b
A. Fagir Marl Bed: Latest Ladinian (Langobardian 3)
B Bulk of the Shale Member: Still Latest Ladinian

(. Top of the Shale Member; Early Carnian (Cordevolian)

A gup of sedimentation seems to exist between the Nazarkardeh Formation and the SinaVolcanic Formation comprising

al least the Middle Anisian,

Miankuhi Farmation
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Name : From a region called "Miankluhi” in the western part of the Aghdarband arca.

Thickness : more than 200 meters.

Base : disconformably on the Sina volcanic Formation.
Top : there is no direct contact with overlying beds cxposed in the Aghdarband arca.

Rock sequence ;

1.The Coal Bed at the base of the Formation:
The volcanic influence on sandstones and shales ends just below that coal bed.
2.The Miankuhi Shales : a rather monotonous sequence of brown-coloured shale with some interbedded siltstone and/or
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[ing- grained sandstone.

Fossils:

1. Coal Bed :

Plant megafossils (M.BOERSMA & J.AH VAN KONLENBURG VAN CITTERT):
Equisctophyta:

Neocalamites sp.A
“Preridophyila”(sensu NATHORST):
Tacniopteris sp.A

Ginkophyta:

Spenobaierasp.A

Coniferac:

_Pﬂerzami{m' paucinervis BOERSMA & VAN KONIJENBURG VAN CITTERT, 1991

Podozamites sp.

Ingertae sedis:

Carpolithes cf | cimctus NATHORST

Seed scale

2 Miankuhi Shales:

Foraminifers, agglutinated tests(det. ROBERHAUSER and S.PREY):

Ammodiscus sp. (small sized)

Rhbcophaxsp.

Nodellum sp.

Saccaminidae (pinched)

Textulariidac

Dendrophyrae (fragments)

Hyperammina sp.

Ammobaculites sp.

cl. Endothyra sp.

ch. Heterohelix sp

It is a henthonic microfauna pointing to an extremely adverse living enviranment.

Age : A precise daling is not possible yet, According to BOERSMA and VAN KONIJNENBURG-VAN CITTERT " a
Naorian age scems mare probable than 4 Karnian or Rhactian one", The assemblage of benthonic foraminifers listed above
is not indicatory of its age.

The existence of a middle and late Carnian gap of cedimentation is very probable, but no angular uncanformity is
recognizable below the coal bed in the Aghdarband area. Therefore the Miankuhi Formation was thought to mark the last
stage of the Triassic "Sea of Aghdarband™. SEYED-EMAMI et al. (1994, p.134), on the ather hand, consider the Miankuhi

Formation to be equivalent to lowermost parts of the Shemshak Formation,
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