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obtained by Davoudzadeh et al. (1881) with respect to the time
span of the Permian- Triassic: "Between the Permian and the
Triaszic the microplate carried out a clockwize rotation ... of 40
and moved narthward into a Latitude of 27 M. Thiz was also the
latitude of the southern rim of Eurasia in the Triassic, thus giving
indication of a collizian of Cantral Iran and Eurasia in Lower
Triassic time. Between the Triassic and Jurassic Central Iran
changed the direction of its rotational movamant ... .

Thiz was the start of an anticlockwize rotation, which ended
in Early to Middle Tertiary times (Fig. 5).

A collision of tha Central East lran microplate with Eurasia in
Early Triassic times and a clockwise rotation of thiz microplate
‘batween the Parmian and the Triassie” were both inferred in 1981
fram palzeomagnatic data alone. Geological indications wera not
known at that tirme.

Mow, 10 years later, geological evidence in the Aghdarband-
Fariman area supports this view. An oceanic trough, which
separated Laurasia from Central Iran in Permian times, no longer
existed in the Triassie, a clockwize rotation of the Central East lran
microplate could have been the cause of the Eo-Cimmerian
deformations at the southern edge of Laurasia, i.e. the lateral
sinistral strike- slip faulting, the oblique compression causing
intense folding and thrusting, and the creation of a pullapart basin
filled with Triassic sediments,

This view requires the aszumption that the Central East Iran
ricroplate was in direct contact with Eurasia during Triassic times.
% also sssumes that the Triassic of MNakhlak {and its
metamorphosed basement] were incorporated into the Central
East Iran micropiate as the resuit of this contast, The metamarphic
rocks exposed to the south of Nakhlak in the Anarak area are
compared with thoze of ‘mestamorphic Hercynian units of NW-
al., 18981).
matamorphic racks, found among the components of the thick

Afgharistan'  {Davoudzadeh et Fragments of
conglomerates which compose the Bagorog Formation st
Makhlzk, &z well as in the sandstone member of tha Sina
Formation at Aghdarband- especially in an  interdayer of
conglomerate [Anabeh Conglomerate, see Fig, 2)- sungest the
existence of emerged land in the (? southern) neighbourhood of
what was at that time the Aghdarband Sea,

The Triassic sea of Aghdarband and that of Central Iran
were epicontinental sess, Between therm we must assume the
presence of a zone of intense stike- siip faulting, caused by
clockwize Triassic rotation of the Central East Iran micreplate, This
horizontal displacement may have triggered the voleanic activity
cloze 1o the Aghdarband Sea during Anigian- Ladinian times. it
should nat be surprizing that the development of the Triassie narth

Casplan
Ss5a

Fig. B Rotation of the central east Iran microplate. Section of
Fig.3 in Davoudzade et al. (1981), simplified and modified by
the authar. Agh= Aghdarband: &n= Anarak, including Makhlak

of thiz zone differs frem that south of this zone,

Palaeormagnetic data suggest a spreading zone between
Central Iran and Eurasia in Jurassic times (Davoudzadeh et al,
1981). Thiz may provide an explanation for the fact that in recant
times the Central East Iran microplate iz not in direct contact with
Laurasia,

As a result of geotectonic considerations, Brandner (in Baud
et al. 1551 a) states that: ... a ready in the Permian, the lranian
Filate must be positioned cloze 1o the Hercynian Turan Plate, ie.
that in this area the Morhern Paleozoic Tethys ocean was entirely
subducted in Permo-2cythian times ...' ...In this view, the Triassic
basin of Aghdarband iz not a remainder of the northern Paleozoic
Tethys but a new intracantinental basin, most probably devaloped
in an strike- slip regime ...’

Thiz agrees exactly with tha arguments presented in this
papEr.
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the Mazarkardeh Formation is restricted to a narrow strip along the
=outhern margin of Triassic Laurasia over a length of 5000 km,
characterizing a ‘Marth Tethyan biogeagraphical subprovince® in
Early Anisian times (Krystyn in Krystyn and Tatzreiter, 1291, see
also Tozer, 1972).

Another characteristic of the Aghdarband Sea is the
neigh-bouring intermediate to acidie velcanism, which made its
first appearance during the Early Scythian and again in the Early
Anigian, but had it culmination during the Late Ladinian
accompanied by a subsidence of the seafloor, A back-are basin
sefling of the Sea of Aghdarband iz inferred by Baud and Stampfli
{1989) and Baud et al, 1991 b} from these Anisian- Ladinian
volcaniclastics, which are thought to be part of an ‘arcuate
volcanosedimentary belt (that) iz trageable from the 5 Caucasus
thiough Kopet Dagh to the Pamic® (Baud et al., 1981 b). However,
thea Perrmian hMashhad-Fariman oceanic traugh probably no longer
existed in the Triaszic. Therefore, in my opinion, the existence of a
Triazssic subduction zone to the south of the Win;dnw of
Aghdarband is most unlikely,

The Triaszsic sequence of Aghdarband [Fig.3) iz the rezult of
intermittent sedimentatian. Twn‘ braaks in sadimentation are saan,
Afer the first break (Late Ladirian), an interlayer of conglemerate
in the lower part of the Sina Formation [(Anabeh Conglomerate)
containg fragments of metamarphic rocks as well as those of
Carboniferous and Fermian limestone, indigating dry land in the
vicinity (Baud et al., 1531 b}. Later, the land receded and the sea
aecame deeper. However, during the Early Carnian a sudden
shaliowing of the sea, combined with the termination of volcanic
activity, took place, allowing the growth of an exuberant vegetation
an this seafloor in Morian times, Baud discriminates eight ‘evants’
Juring the Triassic, Additionally, the Triassic sequence of
ighdarband shows considerable lateral varation of the facies. This
ndicates & cerain unrest during the deposition of these beds
Lfter or during deposition, or both, the beds undervent a strong
feformation cawsad by compression and strike- slip faulling. The
ntensity and type of defarmation suggests that the Triassic beds
were deformad soocn after deposition and befare their final

ithification had taken places,

On the whole, both the style of sedimentation and
deformation of the Triassic bedz supports the impression that all
this ccourred in & pull- apart basin along stike- slip faults during
Triassic times. Thiz ended during the Rhastian, as black shales
with another coal hed containing a Rhaetian florule ([Bosrsma, Van
Konijnenburg- Van Citter, 1881} unconfarmably overlie all the
Eo-Cimmerian structures.

Geodynamic implications

According to most of the current geodynamic models, a
Palaeozoic ocean (Falasg- Thethys), located between Laurasia
(Turan plate] and the Central lranian microcontinent (Cimmeria),
waz closed during the Triassic in the course of the collision of the
two plates. This coliision iz assumed to be the cause of the
Eo-Cimmerian deformations.

The studies carried out in the narth-east comer of Iran
confirm the existence of a Permian oceanic trough between the
twio plates; however, they suggest that thiz cceanic trough no
longer  existed in  Early Triassic times. Conzeguently, the
Eo-Cimmerian structure, a3 exposed in the Window of
Aghdarband, was probably not the immediate cause of the
callisian.

The southern edge of Lauvrasia is
Eo-Cimmerian
compression (Baud et al. 1281 b, Rutiner, 1991), The Triassic Sea
of Aghdarband was formed there in an intracontinental pull-apart
basin., Both sadimentation and tha Eo-Cimmerian defarmation

contrelled by

ginistral  strike-slip  faulling and  obligue

came to an end during the Late Morian or Early Rhastian,

Sinistral strike-slip faulting may have also occurred between
the southern edge of Laurasia and the Permian ophiclite belt,
However, in post- Triassic times the Permizn ophiclites and
Laurasia ware firmly connected with each other as indicated by
their comman. Only slightly disturbed, Jurassie- Crataceous cover.

With regard to Central Iran and ifs Trisssic relation-ship with
Laurasia, we refer to Davoudzadeh, et al. {1981) who, based on
palasomagnetic and geological evidence, derived the hypothesis
pardarmed  a 135';I
anticlockwize rotation zince the Triazssic”. Figure 5 is a simplified

that the Central-East- Iran  microplate

and madified section of their Figure 3, completed by the Permian
ophiolitic belt Mazhhad-Fariman.

This hypothesiz is now broadly accepted. A re-rotation of the
Central East lran microplate to its assumed Triassic position as
shown in Fig.5, brings the strange Triassic of Makhlak (and the
metarnorphic rocks of Anarak), now exposed as inselbergs in the
grea north- east of Main (castern Central lran), to south of
Aghdarband. The striking similarity betwsen the two Triassic
sequences was one of the main geclogical arguments of these
workers in favour of their hypothesziz (ef. also Rutiner, 1584). In
particular the occurrence of the Early Anisian Micomedites fauna of
Krystyn at both sites is significant (Davoudzadeh and Seyed-
Emami, 1972 Davoudzadeh and Schrnidt, 1982 Krystyn and
Tatzreter, 1981),

Less attention was paid to the palagomagnetic results
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water limastane are not feasible, a5 this limestone occurs not only
as blocks the size of a houwse, but also forms limestone ridges
several kilometres long. These can only be congidered to have zlid
into the ocean from an extansive shara, Likewise, the intercalation
of & graded bed, consisting of echinodermal calcirudite to
caleilutite in fine grained turbidites, also has a spacious shelf as its
source rather than an isolated island.

The actual timea span covered by the rocks of the Mashhad-
Fariman ophiolitic belt iz not yet known. The late’ Early Parmian
age, established by Kozur and Mostler (1991) with respect to the
pelagic part of the ophiolitic complex, ralies on the conodonts of
ane zample only, The age of tha limestone bodies established so
far iz, on the whole, older than that of the pelagic sample. This
alzo favours the suggestion that these bodies slid into the oceanic
traugh frarm a naighbouring shalf.

Within the ophiclite belt no fossil evidence of Triassic age
has so far been found. Eftekharnezhad and Behroozi (1531)
suspect a Late Permmian ta wvery Early Triassic (7) age to be
represented by the upper unit of the ophiclites. These workers also
show a large area north-east of Torbat-a-Jam to consist of rocks of
the Aghdarband Group in cantact with Parmian limestane, Thess
rocks are described a3 ‘coal-bearing sediments” affected by
dynamothermal metamorphism and are considered to belong to
the Marian Miankuhi Formation. These beds may indicate an
ovarlap of the Triassic Sea of Aghdarband southwards over the
Perrmian aphialites,

The ophiclites of Fariman are probably related to those
exposed at the south-west corner of the erosional Window of
Aghdarband (Darreh Anjir) below their Jurassic cover; Permian
limestone cropping out of this cover halfway between the two
aphiolite osourrences support this assumption (Eftekharnezhad
and Behroozi, 1931; Fig.1). Thare, at Darreh Anjir, the ophiolitic
mefange contains small imestane blacks of Late Permian age and
iz transgressively averiain by conglomerates of the Early Seythian
Qara Gheitan Formation (Eftekharnezhad and Behroozi, 1891).
Hence, no Triazsic rocks can be part of the ophiolites there.

Thiz present state of knowledge offers two alternatives (sea
alzo Kozur and Mostler, 1551). (1) The Permian eceanic trough
Mashhad- Fariman is the remnant of a Palaeozoic ocean
(Palaeo-Tethys). The ophiolites exposed in the south-west corner
of the Window of Aghdarband (Darreh Anjir) may have been
abductad onto the southern margin of Laurasia; the melange- type
ocoyurrence of these ophiclites supports this view, i this iz so we
would expect a Permian subduction zone to exist somewhere 1o
the south of the Aghdarpand Window belaw the Jurassic
coverbeds. Thiz agreas with current models and matches with
palasomagnetic data. However, it requires the closing of

Falaeo-Tethys during latest Permian times. {2} The Parmian
oceanic traugh was tha result of Permian fifting (e. g." opening of
the Cimmerian Tethys', Kozur 1231}, In this instance the northern
part of the trough was already filled with alluvial sediments of the
Hercynian Molasse during earliest Triassic times,

The axistence of an oceanic regime immediately to tha
south of Laurasia (e, between Laurazia and the Cantral Iranian

microcontinent) during Triassic times is in either cass most
unlikely,

Triassic Sea of Aghdarband

The deposition of the Early Seythian Cara  Gheitan
Formation, i.e, of the upper part of the Hereynian Molazse, on both
the Permian ophiclites of Darreh Anjir and the =southern edge of
Laurasia marks the beginning of a new phase in the geological
histary of this area,

The clastic deposits of the Clara Gheilan Formation may
range up ta more than 1000 m in thickness, The uppermaost part of
the farmation consists of black conglomerates and & volcanic
litharenite of andesidic composition, grading upwards into basal
beds of the Sefid Kuh Umestone (cross-bedded calcarenites,
colitic grain-stones). This marks the marine fransgression on the
southern edge of Laurasia (Baud et al, 1891 a).

The southernmost signs of Lauvrasia are found alang tha
Shahtutak Fault ag ablong shaped tectanic klippen, consisting of
Falasozoie rocks, although the actual southern edge may be still
further to the south, possibly below the ophiolites of Darreh Anjir.
The existence of an older, pre- Triassic, panl of the Hercynian
Molasze resting on the southern edge of Laurasia is inferred fram
the slightly metamorphosed conglemerates, sandstones and
slates composing most of the schuppen zone 1o the south of the
Triazsic of Aghdarband.

The epicontinental Sea of Aghdarband was the narthern
marginal part of the Triassic Tethys [Tethys in general, whether
oceanic or epicontinental). it had much in common with other
parts of the Tethyan reaem. The late 3Seythian Sefid Kuh
Limestone, for example, has many similarities ta the lower part of
the Elikah Formatfion of the Albarz Mountains; Brandner traces
coeval Scythian sealevel fluctuations not anly in the Window of
Aghdarband and in the Alborz Mountains, but also as far as the
Southern Calcarecus Alps (Baud et al. 1991 a). In additian, the rich
fauna of the Late Ladinizn Fagir Marl Bed {Sina Formation).
especially the ammenites, the echinoderms and the ostracods, i
pan-Tethyan in character (Krystyn and Tatzreiter, 1921; Kristan-
Tollmann, 1991 &; 1291 b),

On the other hand, the Early Anizian Micomedites fauna of
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Fig. 4. General cross- section through the erosional window

of Aghdarband. See Fig. 3 for legend

above- mentioned unmetamorphosed Triassic rocks. | consider
this to be the overiurned and thrust faulted origing! substratum of
the Triassic.

Another major fault, the Shahtutak Fault, truncates the
imbrication zone 1o the south-west. 1t is probably also a strike-slip
fault. This fault alzo affects the Jurassic coverbeds; the geological
picture an the map also suggests a sinistral lateral displacement
along this fault.

Eftekharnezhad and Behroczi [1991) also report intense
Eo-Cimmerian deformations in the Mashhad- Fariman ophiolitic
belt. They consider the Jurassic granite intrusions of this ragion
and the associated ‘'dynamothermal'metamorphism to be an
after-effect of the Eo-Cimmerian orogeny.

Rocks of the Central lranian microcontinent have been
found aver a distanee of 20-30 Em to the south-west of the
Permian cphiglitic belt, Equivalentz of the Devonian Fadeha,
Sibzar  and Bahram Formations, known  from  the
Shirgesht-Czbak-Kuh area (north of Tabas), are exposed along the
southern slopes of the Binalud Mountaing (south-east of Mashhad)
as tectonic slices between the Binalud phyliites (see Lammaerer et
at., 19383); the same formations plus the Permian Jamal Formation
and the Triassic Shotor dolomite Formation are shown to the
zouth-west of the Fariman- Torbat-e-lam depression (to the west
of Tarbat-e-Jam) an the Kariz-Mow sheet of the 13984 Geological
Map of Iran {1:100 000) (=f. Fig 1).

Discussion

The  following  features  outerop below  their
Jurassic-Cretageous cover: (1) the ramnants of a Permian ocean
floor over & longitudinal extent of 150 Km; and, 40 Km to the
north-gast, (2} the southern edge of Laurasia, covered by remnanis
of & Triassic sea, the 'Sea of Aghdarband showing an
Ec-Cimmerian structure controlled by isinistral) strike-slip faulting
and by sampression from the south-wast.

Fermian ccean flaor

In my opinion this ocean floor belonged not to 8 wide
ocean, but more likely to a narrow oceanic trough., The shallow
water limestones, which are embeddead in the pelagic sedimentary
rocks, obviously originated from a nearby shelf ragion, which must
be assumed to have been 1o the south of the oczanic trough as
carhonata rocks of Parmian age are not known in the adjoining
northern regions. The (partly sparry) limestone has yet 10 be
compared in detaill with Permian limestones of the Alberz
Mountaing (e.qg. the Puteh Limestoneg) or with those of Ceantral Iran
(2. g. the Jamal Limestone). Seamounts as a source of the shallow
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Fig, 3. Erosianal window of Aghdarband. Tectonic sketch map based on the geological evidence
obtzined by Eftekharnezhad and Behroozi and by the author's fieldwork

{5) The ophiclites of Darreh Anjir, exposed in the south-west
corner of the windaw (Eftekharnezhad and Behroozi, 1931) are
mainly of melange-type (dizbasic rocks mixed with tuff, radiolarite,
tadiolarian chert and sziltztons), associated with ultrabasic rocks,
gabbro and phyllitic shale. Small imestone blacks contain a Late
Parmian rmicrofauna (Washani and Bezorgnia in Eftekharmezhad
and Behroozi, 1991).

Structure

The Eo-Cimmerian structure iz well expozed within tha
arasienal Window of Aghdarband (Fig.4); it iz characterized by an
oblique compression from the south-west and by (sinistral) lateral
strika-slip faulting.

The Triassic beds are squeezed Detween & sinistral strike-

slip fault {"northern main fault’), which borders these beds to the
MW against the Palaeczoic rocks, and a thrust fault ("southern
main fault’) along which the imbrication zone is thrust over the
Triassic beds fram the south- west, The internal structure of the
Triassic is a broad syncline accompanied by an antficling in the
western part of the Aghdarband area, the fold axes being inclined
20-30 towards the ESE, and a synelinarium consisting of three to
four narrow synzlines combined with & thrust fault in the eastern
part.

An intensive small scale folding of sandstane beds of the
volcanogenic Sina Formation close to the northern main fault
shows a colekwize ratation caineiding with a steepening of the fold
axes, thus indicating a sinistrallateral movement slong this fault
(Ruttner, 1931).

Tha imbrication (schuppan) zone {zouthern frame of the

Triassic} consists of several thrust slices, the lowest containing the
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The uppsr wunit is composed mostly of fine clastic
sedimentary rocks and phyllitic shale, with a few intercalations of
basic spilite and recrystallized limestone, Mo faunal evidence has
been found in this unit; a Late Parmian ta Early Triassic (7) age is
suggested by Eftekharnezhad and Behroozi {1991).

To the north-east, the ophiclites of Fariman are
unconformably overlain by the Jurassic Kashafrud Formation.

Erasinal Window of Aghdarband

Forty kilometres furthar to the north-east the eroslonal
Windaw of Aghdarband exposes the pre-Jurassic basement of the
south-gastern part of the Kopet Dagh Range (Figs. 1 and 3). This
window shows Eo- Cimmerian structural featuras not disturbed by
subsequent deformation, that is, it shows a small section of the
Ea-Cimmerian structural pattern at the southern edge of Laurasia,
The window has a size of 1520 Km.

The Window of Aghdarband has been known since 1955
(Goldschrmid, 1956), ks northern part was mapped in datail during
18975 and 1576 (Ruttner, 1531); the southern portion of the window
was mapped by Efiskharnezhad and Behroozi (1891) from 1985 to
1988 in the course of the Tarbat-e-Jam quadrangle map project.

The window shows the following features (frem north to
south, Fig.3).

(1) A Palzeozoic rock sequence (northern frame' of the
Triassic), This seguence consists of acidie voleanic-lastics with
limestone intercalations (Frasnian- Farmmenian) and recrystallized
Schonlaub,  1951; Hamdi  in
Eftakharnazhad and Behrogzi, 1991; Kirchner in Ruttner, 1991:
Ruttner, 1521). The Upper Devonian part of the saquence displays
a siriking similarity with the Kartdzhurskaya suite as described for

the parastachthanous part of the Caucasian Forerange [Belove et

limestone (Taurnaisian;

al,, 1878). This supports the view that the basament of the Kopet
Dagh Ranpe was part of laurasia in Late Palaeozeoic (and Triassic)
timas,

(2] The Tnaszic of Aghdarband is characterized by the
following features (Fig.2). (a) A red seguence of shales,
sandsianes and conglomerates (Qara Gheitan Formation) of Early
Beythian age (Ruttner, 1991, Eftekharnezhad and Behraazi, 1551);
it iz deposited on an alluvizl plain (Baud et al, 1551 b) and is
equivalent 1o the upper part of the Hercynian Molasse of Russian
geologists (Belov et al., 1978). [b) A shallow water limestone of
Lata Seythian age (Sefid Kuh Limestone Formation), representing
a carbonate ramp and conszisting of several parasequences, thus
being ‘the product of a transgression- regression cycle' (Baud et
al., 1991 a); there are siriking similarities with the Elikah Formation
of the Alborz Mountains. {o) Allermating beds of nodular limestone

and tuffaceous shale/sandstorne  (Mazarkardeh  Formation)
containing a specific Early Anizian (Bithynian) ammenits fauna
IMicomedites association’ Krystyn in Kiystyn and Tatzreiter, 1581).
Id) A lzte Anisizn eresional phase (hialus), indicated by a locally
ocourning  monomictic  limeastone  conglomerate. (@) A thick
valeaniclastic-  turbiditic segquence (Sina voleanic  Formation),
becoming increasingly shaly upwards and containing a secand
ammaonite- bearing horizen of Late Ladinian age [Fomanites
Fauna, Krystyn in Krystyn and Tatzreiter, 1991)) an Increase in
water depth upwards iz indicated by finegrained (distal) turbidites
in the upper shaly part of the wvolcancgenic sequence; the
volcaniclastice are of andesitic to  trachytic  (even  rhyalitic)
compositian, becoming mare acidic upwards (Baud et al, 1991 b).
if} An abrupt shallowing and drying up combined with the
tarmination of the valeanic activity during Early Carnian times. (o)
A late Carnian hiatus in sscimentation. {h} An autochthonous coal
seam [with root clay). probably of Morian age (Boersma and Van
Konijnenburg- VanCittert, 1551} at the base of monotonous shales
(Miankuhi Formation), which contain a poor spacies assemblage
af benthonic foraminifers, indicating extremely adverse living
conditions  [Oberhauzer in  Buttner, 1391} (i) An angular
uncontormity, indicating the Eo- Cimmerian ormogeny. () A
transgression- a white sandstong containing coal streaks and
Bhaetian plant remains (Boersma and Van Konijnenburg- Van
Cittert, 1991} at the base of black shales {Ghal'sh Qabri Shalss).
possibly representing lowermost basal pars of the otherwise
Juraszic Kashafrud Formatian.

i3] An imbrication (schuppen) zone (Southern frama'of the
Trigszic). This iz composed of slightly metamorphosed red and
areen sericitic slates and hard sandstones [probably lower parts of
the Hergynian Molasse), tectonically mixed with
unmetamorphosed Trassic rocks {Qara Gheitan Formation, Sefid
kuh Limestona) and of recrystallized limestone  [probably
Carboniferous). This imbrication zone is truncaed to the south-
wast by a major fault (Shahtutak Fault), along which bodies of
racrystallizad limestons and thoza of (7) Devonian voleaniclastics
are again exposed,

4} A wide area formed by red shales, zandstones and
conglomerates of the Early Sythian Qara Gheitan Formation
[upper part of the Heroynian Molasse)., MWicrofossils  of
Carbonifercus and, in one case, Late Permian age are found in
limestone pebhbles (Kashani in Eftekharnezhad and Behroozi,
1991) and its paosition below the late Soythian Sefid Kuh
Limestane fix the age of the Qara Gheitan Formation as Early
Scythian. A conglomerate bed containing pebbles of radiclarite
and ultrabasics rests fransgressively on ophiolites,
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map sheet Torbat-e- Jam by the Geological Survey of Iran
[Eftekharnezhad and Behroozi, 1991), and by stratigraphical
swdies in the northern part of the Aghdarband Window
accomplizhed by Baud (Lausanne) and Brandner (Innsbruck), who
vigited the area in 1972 and 1977, respactively, The present author
prepared a detalled geological map of the Aghdarband cozlfield in
1875 and 1578, and a number of specialists have studied the
foszils and rock samples collected in this area,

A manograph, puklished as wolume 3B of the Abhand
lungen der Geologischen Bundesanstalt (Puttner ed. 1991),
contains in detail all the results obtained during these studies. This
paper summarises the results which are relevant 1o the
geodynamiz proklems of this region.

Conszidering the contraversial nature of the area in gquestion,
it is easy 12 understand that the views of its geodynamics, as
expressed by individual contributors ta the manograph, are not
wholly in agrearmaent. My own persanal view is presented here.

Alltogeiher, the new findings as reponted in the following
lzad to modifications 0 current geodynamic concepts as
presented by A A, Belov (1588), J. Bouiin [1588), A. M. C. Sengor
{1985, 1286, 1990) and J. Stocklin (1877}, 1980, 1984).

Geological Record

Fermian ophiclites of Mashhad- Fariman
Ciphiolitie recks hawva been known to outcrop in the area 1o
the sast and north east of the town of Mashhad since 1971 (Majidi

and Alavi- Tehrani, 1971; Majidi, 1978; 1581); Geolagical Survey of
Irarm, 1588}, They are exposed as basic and ultrabasic rocks

{dunita, wehrlite, antigarite- rich serpentinite, pyroxene hearing

gabbra and metabasalt), metamorphosed pelitic rocks, banded red
cherts {radiolarites)- a few centimetres to a few metres In thickness
immediately above the valeanic units- , and a band of marble in
the lower stratigraphic horizons (Weber- Diefenbach et al., 1936).
These rock =equences were thought to be of Devonian-
Carponifaraus age (Majidi, 1578} and {0 be remnants of Palaso-
Tethys (Weber- Diefenbach et al., 1986),

Curing the course of a mapping project in the northern-
most part of the Torbate-Jarn quadrangle, Eftekharnazhzad and
Behroozi {1991] found that an arsa immediately to the norh- east
of the Fariman- Torbat-e-Jam depression (shown ag'slates, schists,
metamorphics, undifi'on the 1577 1:1 000000 Mational Ol
Company of Iran map and as 'Palasozoic- Mesozoic’ on the 1585
1:2 500 000 Geological Survey of Iran map) represent the
southeastern continuation of the Mashhad ophiolitss [Fig.1).

These new findings extend the ophiglitic zone to a total of
180 Km. In this zone the grade of metamorphism decraazes fram
Mashhad towards the scuth- east. Eftekharnezhad and Behroozi
{1991) digtinguish two units,

Tha lower unit conzizts of fine grained turbidites, radiclarites
and red cheris, in addition to slates, pillowiavas and ultramafic
racks, A sample of red chert, collected east of the village
Bang-e-Sefid, yielded pelagic conodants of late Early Perrmian
[Late Kungurian) age (Kozur and Mostler, 15491). Embedded in the
pelagic sedimentary rocks are huge bodies of shallow water
limestone; these confain & microfauna of Early o Middie)
Fermian age (Asselian. Sakmarnan, and Sakmarian- Murghakian,
rezpectively; Bororgnia in Eftekharnezhad and Behroozi, 1981).
Tha present author alse saw 2 bed, 2m thick, of an echincdermal
calcarenite intercalated between turkiditic siltstone and diabaze
and showing graded bedding.
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- Southern borderland of Triassic Laurasia in north-east Iran

By: Dr. A. W. Ruttner*

Abstract

Hesults obtained by Iranian and European geoscientists in the aritical area to the north-east of the Meorth
lran Suture east of Mashhad are desribed and discussed, A slightly metamorphosed ophiolite belt,
outcropping as the south easterly confinuation of the previously known ophiclites of Mashhad along the north
eastern perimetgr of the Fariman- Torbat-e-Jam depression, proved @ be eithar the remnant of a Permian
ocean floor or mare likely the ramnant of a narrow ocean trough. There is as yvet no proof of a Triassic age for
this ophiclitic belt. To the nerh of this ophiclitic belt an epicontinental Triassic seqguanca is axposad at the
southern edge of Laurasia in the erozional Window of Aghdarband, This is the result of intermittent
sedimentation in a pull- apart basin alang sinistral strike- slip faults, The Triassic of Aghdarband has much in
camrmon with gther deposits of the Triassic Tethys: however, it shows a few unigue features, e.qg. the Early
Anisian Micomedites fauna of a palasobiogengraphic Morth Tethyan Subprovince, ar volcanpgenic
sedimentation during the late Anisian and the entire Ladinian,

Permian ophiclites outcropping &t the south- west corner of the Aghdarband ercsional Window are
transgressively averlain by basal conglomerats of this Triassic sequence. Hence the existence of a Triassie
ocean south of Laurasia is very unlikely. This is an agresment with paleomagnetic data which suggest that the
Central lranian microgontinent was in direct contagt with Laurazia during Triassic times. These
palaeomagnstic data also suggest a clockwise rotation of the Central East Iran microplate during Triassic
times {gontrary to the anticlockwise retation of this microplate in post- Triassic times). The sinistral strike- siip
faulting and comprezsion fram the south- west which cantrols the structure of the Triassic may be derivative
sequels to this elockwise rotation, All Eo- Cimmerian deformations of the Trigssic rocks (e g. folding, thrust
faulting, strike- slip faulting) had stopped by Bhaetian times.

Introduction

Tha araa to the east and south- east of the fown of Mashhad
forms part of the much disputed borderland betwean the Central
Iranian microcontinent and Laurasia (Turan), i, . between the
‘Central Domain' and the ‘Morthern Cemain' {Stockling 1977), or

perwveen the ‘Cimmerian Continent’ and Laurasia (Sengor, 15200,

Unfortunately, the pre-Jurassic basement is only exposed in two
regians: {1} ta the narth and aleng the Fariman- Torbat- e- Jam
depressicn and (2) within the erosional Window of Aghdarband,
the latter being situated in the eastern part of the Kopst Dagh
Range [Fig.1).

These twa regions have been studied in detail over the past
15 wears in the course of preparing the gaslagical gquadrangle
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