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1. Introduction

ABSTRACT

The Julfa region in East Azerbaijan Province exhibits one of the best continuous marine sedimentary
successions across the Permian to Triassic boundary. The present study is focused on the brachiopod
contents of the Julfa beds in Qareh-Goz section (41.5 m thickness) in the south of Julfa. This study is
led to the determination of 11 genera and 21 species of the orders Athyridida, Orthotetida, Orthida,
Productida, Spiriferida, and Terebratulida, all representing the Cathaysian bioprovince for this area in
the Western Paleotethys. Accordingly, four Wuchiapingian biozones, including Araxilevis intermedius
Zone, Araxilevis intermedius-Permophricodothyris ovata Interval zone, Permophricodothyris ovata
Zone, and Transcaucasathyris araxensis Zone, have been detected. These biozones correlate well through
the other stratigraphic sections of the Julfa area in the Ali Bashi and Zal Mountains, Dorasham section in
the Transcaucasia, Hembast Formation in the Abadeh area, and Nesen Formation in the central Alborz,

approving the potential of these brachiopods in biocorrelation at a regional scale in the Late Permian.

The classic study by Stepanov et al. (1969) on the Permian-
Triassic succession in the west of Julfa (= Jolfa, Dzhulfa) city was
the first step in knowing this important sequence to investigate
the continuous Paleozoic-Mesozoic boundary interval in Iran.
They introduced and named different stratigraphic units of the
succession in the form of eight rock units as A (Genishik Beds),
B (Khachik Beds), C (Lower Julfa Beds), D (Upper Julfa Beds),
E (Permian-Triassic Transition Beds), F (Paratirolites Limestone),
G (Lower Elikah Formation) to H (Upper Elikah Formation)
and made a comprehensive comparison with similar units in the
famous Dorasham sections in the Transcaucasia. This study was
followed by Teichert et al. (1973), who unified the E and F units of

Stepanov et al. (1969) into a new lithostratigraphic unit, the Ali
Bashi Formation. In the last two decades, significant investigations
have been carried out on the various paleontological aspects of
conodonts (Kozur, 2004; Ghaderi et al., 2014a), brachiopods
(Ghaderi et al., 2014b, 2015), ammonoids (Korn et al., 2016, 2019;
Kiessling et al.,, 2018; Ghanizadeh Tabrizi et al., 2022) and
ostracodes (Gliwa et al., 2020a) as well as different stratigraphic
perspectives  such as lithostratigraphy (Leda et al., 2014;
Gliwa et al., 2020b), biostratigraphy (Kozur, 2005; Shen and
Mei, 2010; Ghaderi et al.,, 2014a,b), sequence stratigraphy
(Arefifard and Baud, 2022) and isotopic geochemistry
(Korte et al., 2004; Schobben et al, 2015, 2017, 2019,

* Corresponding author: Abbas Ghaderi; E-mail: aghaderi@um.ac.ir
Citation:

Mohammadi, P., Ghaderi, A., and Ashouri, A.R., 2023. Lithostratigraphy and biostratigraphy of Wuchiapingian succession in the Qareh-Goz section (south of Julfa,
northwest of Iran) based on brachiopods. Scientific Quarterly Journal, GEOSCIENCES, 33(2), 128, 239-258. https://doi.org/10.22071/gsj.2022.366479.2036

E-ISSN: 2645-4963; Copyright©2023 G.S. Journal & the authors. All rights reserved.

d- | doi: 10.22071/g5).2022.366479.2036

; E’ dor: 20.1001.1.10237429.1402.33.2.11.0

This is an open access article under the by-nc/4.0/ License (https://creativecommons.org/licenses/by-nc/4.0/)
BY NC

239


https://www.gsjournal.ir/article_162323.html?lang=en
https://www.gsjournal.ir/article_162323.html?lang=en
https://www.gsjournal.ir/?lang=en
https://www.gsjournal.ir/article_162323.html?lang=en

Lithostratigraphy and biostratigraphy of Wuchiapingian succession in the Qareh-Goz

Gliwaetal., 2022) on this area. However, the Qareh-Goz stratigraphic
section in the Dareh-Diz region, south of Jolfa city, has received
less attention, and no particular stratigraphic and paleontological
research has been done on it. The paleontological features of this
section have been investigated in this research based on the study
of the brachiopods, conducting a biostratigraphic comparison with
similar sections in the region, the sections in the north of Abadeh

and central Alborz.

2. Research Methodology

The brachiopod specimens have been collected in situ from the shale,
marl, and limestone rocks of the Julfa Beds. To study systematic
paleontology, in addition to their biometric measurements, various
features such as the shell ornamentations, spines, rugas, fold and
sulcus, interarea, umbo size and direction, commissure, etc. have been
investigated, and a comparison with similar specimens from other
parts of Iran (Angiolini and Carabelli, 2010; Ghaderi et al., 2014b;
Veriatti et al., 2021), Transcaucasia (Ruzhencev and Sarytcheva, 1965),
South China (Xu and Grant, 1994; Shen and Shi, 2007) has been
made. Interpretation of the brachiopod’s settling preferences
has been done based on Angiolini and Carabelli (2010), and
recognition of their paleobiogeographic affinity is mainly based on
Shen and Shi (2000) and Shen et al. (2000).

3. Results

In the present study, 21 species from 11 genera, including Araxathyris
abichi, Araxathyris felina, Araxathyris protea, Araxathyris
quadrilobata, Araxilevis intermedius, Leptodus nobolis, Orthothetina
cf. persica, Orthotichia cf. avushensis, Permophricodothyris ovata,
Rhipidomella sp., Rostranteris sp., Sarytchevinella djulfensis,
Spinomarginifera ciliata, Spinomarginifera helica, Spinomarginifera
iranica,  Spinomarginifera  spinosocostata,  Spinomarginifera
Transcaucasathyris araxensis, Transcaucasathyris lata,
Transcaucasathyris minor and Tschernyschewia typica belonging to
the orders Athyridida, Orthotetida, Orthida, Productida, Spiriferida and
Terebratulida have been determined. Among them, Productida, with a
frequency of 55%, and Athyridida, with a frequency of 35%, are the

most dominant orders in this section.

4. Discussions and Conclusion

The brachiopod biodiversity decreased from the Lower Julfa beds
through the Upper Julfa Beds and Ali Bashi Formation. Based on
the vertical distribution of these brachiopods in the range of Lower

Julfa Beds, a biozonation is presented as follows for this sequence:

1. Araxilevis intermedius Zone: This range zone with a thickness
of 9.10 meters is located in the lower half of the Lower Julfa

beds, corresponding to the presence of Wuchiapingian Araxilevis
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intermedius. Green-to-gray shales and gray-to-green marly
limestones constitute the dominant lithology of this zone. This
biozone is equal to the Araxilevis-Orthotetina Assemblage biozone
in west Julfa (Stepanov et al., 1969), the Araxilevis intermedius
biozone in the Main Valley section of the Ali Bashi Mountains
(Ghaderi et al., 2014b) and the Araxilevis intermedius biozone
in the Zal section (Ghaderi et al., 2015). It is also comparable
to Araxilevis Biozone in the Transcaucasia (Ruzhencev and
Sarytcheva, 1965), a similar biozone called Araxilevis intermedius
in the Lower Nesen Formation in the central Alborz Mountains
(Angiolini and Carabelli, 2010) and the Araxilevis intermedius-
Leptodus nobilis biozone in the Hambast Formation of the Abadeh

section (Viaretti et al., 2021).

2. Araxilevis intermedius-Permophricodothyris ovata Interval
zone: The beginning of this biozone is determined by the last
occurrence of Araxilevis intermedius, and its end coincides with the
firstoccurrence of Permophricodothyris ovata. It contains 4.5 meters
of fossiliferous rocks in the middle part of the Lower Julfa beds.
Brachiopods such as Araxathyris protea, Sarytchevinella djulfensis,
Spinomarginifera  helica,  Spinomarginifera  spinosocostata,
Transcaucasathyris lata, and Tschernyschewia typica are present
as associate species in this range. The dominant lithology of this
range includes gray shales with thin layers of gray to brown nodular
limestones. This biozone is equivalent to the lower part of the
Permophricodothyris ovata biozone in the Main Valley section in
the Ali Bashi Mountains (Ghaderi et al., 2014b) and the Zal section
(Ghaderi et al., 2015), confirms the early Wuchiapingian age for

this part of the succession.

3. Permophricodothyris ovata Zone: This biozone, with 8.20 meters
in thickness, corresponds to the presence of Permophricodothyris
ovata in the upper half of the Lower Julfa beds. Lithologically,
green to gray shales and gray-to-brown limestones are the main
rocks of this interval. Araxathyris abichi, Araxathyris felina,
Araxathyris minor, Araxathyris protea, Araxathyris quadrilobata,
Rostranteris sp., Sarytchevinella djulfensis, Spinomarginifera
helica, Spinomarginifera iranica, Transcaucasathyris araxensis,
and Transcaucasathyris lata are other important brachiopods in
this biozone. This middle Wuchiapingian biozone is equivalent
to the Pseudogastrioceras-Oldhamenia Assemblage Zone
in west Jolfa (Stepanov et al., 1969),the upper part of the
Permophricodothyris ovata biozone in the Main Valley section
of the Ali Bashi Mountains (Ghaderi et al., 2014b) and the
Zal section (Ghaderi et al., 2015). It is also comparable to the
layers containing Araxoceras-Oldhamina in the Dorasham
section in Nakhchivan (Ruzhencev and Sarytcheva, 1965).

Moreover, the middle-upper part of this range is equivalent
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to the Permophricodothyris ovata-Araxathyris quadrilobata
biozone in the Hambast Formation, which was recently reported
(Viaretti et al., 2021).

4. Transcaucasathyris araxensis Zone: This range biozone
with a thickness of 8.25 meters includes the entire range of the
Transcaucasathyris araxensis and is equivalent to the lower half of
the Upper Julfa Beds. Cream to pink and brown platy and nodular
limestones and red shales are the main rocks of this interval.
Transcaucasathyris minor is another brachiopod present in this
biozone. This late Wuchiapingian biozone is equivalent to the
Haydenella-Pseudowellerella Assemblage Zone in the Ali Bashi
Mountains (Stepanov et al., 1969), the Haydenella kiangsiensis
biozone in the Main Valley section of the Ali Bashi Mountains
(Ghaderi et al., 2014b), the Transcaucasathyris araxensis biozone
in the Zal section (Ghaderi et al., 2015), the Vedicoceras-Haydenella
Beds in the Dorasham section (Ruzhencev and Sarytcheva, 1965),
and the Haydenella kiangsiensis-Transcaucasathyris minor
biozone in the Hambest Formation of the Abadeh section
(Viaretti et al., 2021).

The study of the brachiopod settling preferences in the sequence
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of Julfa Beds indicates five different patterns of lifestyle, including
free-living and semi-infaunal small to medium convex-concave
spiny productid shells, large convex-concave shells with stout
halteroid spines, pediculate shells with relatively large pedicle
opening, orthotetids with koskinoid perforation allowing
the formation of pedicle threads that are further stabilized by
penetration of the elongate umbo, and cemented taxa which are
attached on harder substrates. Based on this, the dominance of
different spinoid taxa in the lower parts of the Lower Julfa beds
proposes the firmground substrates of low-energy environments.
In contrast, the upper part of these Beds, with the development
of pediculate taxa, suggests higher energy conditions. The less
diversified association that characterizes the Upper Julfa Beds
is overwhelmingly dominated by pediculate taxa of smaller
size than the fauna in the lower beds. The dominance of pelagic
ammonoids and conodonts instead of brachiopods in the Upper
Julfa Beds and Ali Bashi Formation suggests a deepening
upward trend from rich nutrient settings below fair-weather
wave base into the deep-water meager nutrient substrates below
the storm weather wave base in agreement with lithological and

sedimentological data.
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Figure 1. Paleogeography of Lopingian: A) location of Cimmerian blocks (purple color) in the Lopingian and the location of the studied area in the

Northwest Iran block (white star), from Ruban et al. (2007); B) Paleotethys ocean at the north of Pre-Gondwana terrains and the position of Cimmerian

blocks at the end of the Permian, with emphasis on the position of Iran block, the warm (red arrows) and cold (Blue arrows) water currents, and the location

of the Cathaysian and Himalayan provinces, respectively, inside the red and blue curve, from Zhang et al. (2013) (Abbreviations: Ar. Arabia; B. Baoshan

Block; CP. Central Pamir; H. Himalaya Tethys Zone in southern Tibet; IC. Indochina Block; Ir. Iran; L. Lhasa Block; Qa. Qamdo Block; Qi Qiangtang

Block; S. Sibumasu Block; SA. South Afghanistan; SC. South China; Si. Simao Block; SP. South Pamir; T. Tengchong Block; Tu. Turkey); C) Plate-tectonic

reconstruction model of the Early Triassic by Sengor (1990) in Ruban et al. (2007) to show the position of the middle ribbon of separation of the Cimmerian

blocks from the northern margin of Gondwana and the geographical proximity of the Julfa region in the northwest Iran block (white star) with the Abadeh

region in the northern margin of the Sanandaj-Sirjan block (black star).
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Figure 2. Geological map of the studied area and the location of the Qareh-Goz stratigraphic section in Darreh-Diz Mountains
(star symbol); from the geological map of Jolfa, scale 1:100000 (modified after Abdullahi and Hosseini, 1375).
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Figure 3. Field images of the Lopingian succession in the Qareh-Goz stratigraphic section: A) sedimentary sequence of the
Khachik (KHB), Lower Julfa Beds (LJB), Upper Julfa beds (UJB), Ali Bashi Formation (ABF) including the Zal Member (ZM)
and Paratirolites Limestone (PL) and Elikah Formation including Aras Member (AM) and platy limestones with Claraia (EF),
view to the northwest; B) a closer view of the lower and upper Julfa Beds and the Ali Bashi and Elikah formations, view to the
north; C) benthic fossils in gray limestones of the Lower Julfa Beds containing lyttonid brachiopods (ly), bryozoans (br), and
crinoids (cr); D) sparse single rugosa corals in the red limestones of the Upper Julfa Beds; E) Paratirolites Limestone in the

upper part of the Ali Bashi Formation.
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Figure 4. Selected images of brachiopods introduced in this research (continued on the next page).

1- Araxilevis intermedius (Abich 1878), la. ventral view, 1b. dorsal view, Samp.No.97G108; 2- Tschernyschewia typica
Stoyanow 1910, 2a. ventral view, 2b. dorsal view, Samp.No.97G117; 3- Spinomarginifera helica (Abich 1878), 3a. ventral
view, 3b. dorsal view, Samp.No0.97G119; 4- Spinomarginifera spinosocostata (Abich 1878), 4a. ventral view, 4b. dorsal view,
Samp.No0.97G120; 5- Spinomarginifera iranica Fantini Sestini 1965, Sa. ventral view, 5b. dorsal view, Samp.No0.97G122;
6- Spinomarginifera ciliata Arthaber 1900, 6a. ventral view, 6b. dorsal view, Samp.No.97G127; 7- Permophriodothyris
ovata Pavlova 1965, 7a. ventral view, 7b. dorsal view, Samp.No0.97G124; 8- Transcaucasathyris lata (Grunt in Ruzhencev
and Sarytcheva 1965), 8a. ventral view, 8b. dorsal view, Samp.No0.97G120; 9- Araxathyris protea (Abich 1878), 9a. ventral
view, 9b. dorsal view, Samp.N0.97G120; 10- Orthothetina cf. persica, ventral view, Samp.No0.97G127; 11- Sarytchevinella
djulfensis (Stoyanov, 1910), ventral view, Samp.No0.97G119; 12- Araxathyris quadrilobata (Abich 1878), ventral view, Samp.
No0.97G123; 13- Araxathyris felina (Arthaber 1900), 13a. ventral view, 13b. dorsal view, Samp.No.97G124; 14- Rostranteris
sp., 14a. ventral view, 14b. dorsal view, Samp.No.97G123; 15- Transcaucasathyris araxensis (Grunt in Ruzhencev and
Sarytcheva 1965), 15a. ventral view, 15b. dorsal view, Samp.No0.97G123; 16- Transcaucasathyris minor (Grunt in Ruzhencev
and Sarytcheva 1965), 16a. ventral view, 16b. dorsal view, Samp.N0.97G126; 17- Orthotichia cf. avushensis, 17a. ventral
view, 17b. dorsal view, Samp.No0.97G127; (Scale bar for figs. 1-17 is 2 cm).
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18- Leptodus nobilis (Waagen 1883), Samp.No.97G112; 19-20- Lyttoninae gen. et sp. ind., Samp.No.97G119.
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Figure 5. Stratigraphic log, vertical distribution chart of brachiopods and the range of each biozone in Qareh-Goz section.

—F s !

Yo-



POA=PEA :(P) PP 1o P aoj pole/l )50 g 53020 Ly /... jS038 Ui g 3> aSinlizgg slodlgh 6 Soeiuciuu j g 53500z Siuw

o5 3 Haydenella kiangsiensis 4.g; s 5 (Stepanov et al., 1969) L Je
Vedicoceras- s 3\>= s\ Y «(Ghaderietal., 2014b) 5L _Je (lae S doolo)s
«(Ruzhencev and Sarytcheva, 1965) CU'T 593 sl iy > Haydenella
OYAY OLSas 5 6,558) U3 s » s Transcaucasathyris araxensis g 3
L3l s Haydenella kiangsiensis-Transcaucasathyris minor agCes 3
23 e Dyge digplans ) Sl (Viaretti et al, 2021) sl o3LT 5, Conen
Glagian) & Glae ol S bbb s 053l ol wlbbaa Sy
O 5 0 sy Law 55 Clarkina orientalis G Clarkina guangyuanensis
o b ge 8 dilods 5 ,xe (VY40) 0158 5 s s (Henderson et al., 2008)
(0 JSK8) dizn W (saasY 1 2wl (812 e Sl 5

G Permophricodothyris ovata ags s Juobl- 53 Sl 555750 4 (UN
° );..f &Sl a4 s Transcaucasathyris araxensis agCws )
Permophricodothyris ovata — Transcaucasathyris Olgs | Jf\:: Jlsbss
Jsles a);..f ol LOYAY (6 3B) Cwl ol b ,me araxensis Interval Zone
Permophricodothyris ovata — Haydenella kiangsiensis Interval Zone |
OLer 5 0B wby 3 Abde o Jol oy adl By
Transcaucasathyris gy j « pol= asdllas ;> . Cowl (Ghaderi et al., 2014b)
)13 Permophricodothyris ovata &gsCusy S5y » 4awly O3 araxensis
Transcaucasathyris araxensis d}f Dz gl day e b4 0Ly 4:3}?
S5 e Sbe S 5 ) mldaa by 3l 5255 68 S onl o
U...:ii\)_ Jersl 1L (Jaanusson effect) O sw b 51 55T5b ol ol .Sl 030
Cakies Gble ;5 48 S0 gl sl 45 oslis Sl 5 (Sppil-Rongis effect)
AEL ()l 26 505 53 (658 s 52 b 5 e ol o 505 W5 0 o
.(Jaanusson, 1976; Heads, 2012)

oo —Y
ST sl Joli ol (g5 50 ae LIB 3 e OLL 5L 4 3L pr s
Wyls oy gl e S b oS SUsuS g5 5 ol sl (g5 ,al5 05
bl i FuS, (opl 0553 (Shi and Grunt, 2000) Gl sl b me
I ol 58 5544 13 Lo o LI gy I 55 K o 0L 3L
25U gl = iy £ EIT 5 51l I ol LT ¢ LT BS
o, 55 & 0T 3475 L (Shen and Shi, 2000) Cowl ol (Gyains
U158 g 5 ST OLL 5L 6l 1y o e (s 3 U (Archbold, 1983)
Jld a5, S o s bl g 03 87 3 ome (e i =) Al g O
ST o b LT 5 OT (b3 B 5 e Jsb 3 o e slacS 5
I Sas o o e I (Sl m =) o NS 5151 5 o BS
(Shen et al., 2009) Cul oid o Kol o Kan o) 55 5 bglous b )
5 Sbde SlaesST 5o Ul Wi5le 535 50 OLL 5L IFAY) (6506 w5 L
POl AR5 53 5ls Sl B 6 L e LI 6 5 e BT LI L I
b Gl Ko b B iy 0Ll e s B Cals s 4
@ 8 s Sinlar s 0l 53 b5 ol Sl e B8 Lt 5 ILS clil 4l
(B =Y ) ol s

b o Slper (Raon (2103 0LL L (plol podd (B e Sladigy s 5
Gl ) Olal b Jled s Calies (155 5 o (B pme lin (sladigy o
4> «(Ghaderi etal., 2014b, 2015 a3 5 ;5 I3 5 3L e (sloo S wliba
O 5 (Gobs g 53 S5 5 Ji Gla b ) Dlor oo = kit iy 53 3LT
3 sibes hg s plaTogs G i) s i 5 (Viaretti et al., 2021)
Ol el opl (Y Jsd) u,ls (Ruzhencev and Sarytcheva, 1965) | g jle

Yo

Araxilevis intermedius-Permophricodothyris ovata Interval zone .2

s Araxilevis intermedius &8 5 gl AT late ap e gl &
L .l Permophricodothyris ovata 45; s el b Ol jen 5 oT oLl
Slr S 53 G0yl Ko (67 B0 (Sl Jathe i oy e R
ObL aauls 4 o 5 4 0T (oYU 5 2 25 Gl 0 oS ol (ol sl slawY
Sl 3 8 h e digy s s o 3 e sl gik S 93 BT
Araxathyris protea Sarytchevinella djulfensis Spinomarginifera { yeasn
s helica Spinomarginifera spinosocostata Jranscaucasathyris lata
syl edgdowe pl 3 el aa LSLM\J; Olse 4 Tschernyschewia typica
sLa¥ Lol en S ola L5 fols a):.f ol e 6“’\“‘:'&”" yls
Sy sy Sl Yoy Glosgd b 6 puSl slaeSaTeSn 51 ST5U
S ol Slib U dolee latr Siw o8 w5 ) dgrian pl 0bils o
oS ol oys iy 55 Permophricodothyris ovata g s sl Sidw
L O¥F OKas 5 5,56) JI b, s (Ghaderi et al., 2014b) 5L Je
aibate Calidee gl b aulie 3 03 5w pl owlidain oSSl . blas £ 5o
Clarkina leveni 3545 4y s VU ide u‘z)lf 4 g Lo i
O M e OYAY (6 ,38) I3 5 b e slae ST g 5o 5l - sla
(0 JSC8) ol il 3 3l 03 5utms ol (62 i il 5

Permophricodothyris ovata Zone .3
Permophricodothyris ovata 43; Dyl aJ:.“f 2 oGk gl ol
s Ssyls Law e MY 5 Cl b gl sbaaY oYL aes s
5 GASEE G s Slahed 1 e3sdoms ol 0,5 5 5 slaaY ¢ uliseSn
Araxathyris glas S Llosls JSa5 & (glo g3 b (5 Sl laeSaTeKew
abichi Araxathyris felina Transcaucasathyris minor Araxathyris protea
Araxathyris quadrilobata Rostranteris sp. Sarytchevinella djulfensis
Spinomarginifera helica Spinomarginifera iranica JTranscaucasathyris
g ) opl ool an & obbgsb Jil > Jranscaucasathyris lata saraxensis
Pseudogastrioceras- s agyCa b Jslas aigy s  opl (Y JSK8) dizr
gl 2V i3 «(Stepanov et al., 1969) Wl> =L 3 Oldhamenia
bde oS ol oy 5, s Permophricodothyris  ovata
L dobee 5o 5 OFAY OSaa 5 556) JIj 5, 5 (Ghaderi et al., 2014b)
Ol gmdes 3 CL&T»; &SI i, > Araxoceras-Oldhamina sl slaaY
YL - Sle [i3e ol s 09580 .l (Ruzhencev and Sarytcheva, 1965)
Permophricodothyris ovata-Araxathyris «gows; Jslae e3gd>s  pl
ols SiS (S5b 4 oS ol 03LT Jled 3 Cannnens diLe o quadrilobata
9555 L5 s s eelibaa sl slawl 4 (Viaretti et al., 2021) ol
ey Gty Ko 3 i ol alie Sl sy 5l edd IS
Clarkina leveni (59558 agulan) Vb i3 Oojme & W 4>l
Gl BB i ol Gl Sl oSalzss e IR (556) Lo

O S o

Transcaucasathyris araxensis Zone .4
AT e NYD (gl iz b Transcaucasathyris araxensis & }f BEY-=o J.:..f
bl glaa¥ ol 4o 53 65 Sl Ragh cpl 53 ek gluls g
03 Y b Glas losgd 9 Syse U (a; eSaTeKon syl BN
ins o S8 1y 08l ol Db (K e gl Lol
o Sl Ay ol s ol bl Jip Transcaucasathyris minor
e S > Haydenella-Pseudowellerella oz ags s 5L Jlas algsCos



POA=PIA:(P) PP 1o b (o pole/ gl jS0m 9 53020 Luwy /... jS638 Ui g )3 aSanlizgg sl )lgh ) Saiuzcun, j g ) SoeazSiun

Sl e ety Oy (6 ) e § e 53 6 5 Ol 55 () Jeer) 4l
OLLssb b e 55 6 Calis (Viaretti et al., 2021) &l L= asb b SKs 5
K35 S S il oslest s 4 sk Soly 5088 0yl s dilen
ol sl 15 4 ol o 53l Kl 55 0l 43 03LT 5 L 4 b 55
= okl gy 53 53 5 L)l Aol ek STAV e AL 01N 5SSl e o
e (1) L or (o atns Olom o = ki 9 (6 5L Il O ) Ctlibes (25
43 Ul s T 5ol 3 1 S5 (6l a5 o 2 L Ls (Rubanetal., 2007
O84S AL (gl 5 bl rr 4l g ) oabT 5 Ll o 5150 dibate 53l
Uy s ol o WS ol Solalas 5 a3l 41| (Sengdr, 1990) 5 &Kes L

(O JS) st osls gl KuSC S s g o tl,T

3 €5 g dama o8 5l Sl sy 0lej 3 edd sl (ol Aas e
OB gy oS s doma ol e 5 ails plin sl ¢ 5 Ls o gy Comdy (o
ea OLlsSb Sl slin L5 o s @ (5l 53 Lo Glos 5 1,5 0 een
Ul el aliiar Gl asr e anlie 55 pge ol Lloks
Gz O g e Gla b alad 7 S5b 4 3503 35md o @ 3
Sl sS 53 e ulibain Gl Kok o b Gl Se S iy
Al 4l cpl el eys adl- 5 Iy aL e
) (Taraz et al., 1981) Cnen L35LeV 5 & (sladtg coslT b b avslis >
a5 (Bl e 5l 5 Ul SV L (b Jlsimes 6, Gor S o€

(Ji‘).‘ QL_\.U)L d»l..u‘jo..\..i U’J}vu 6&%%j4§@|;@w\33|: O\j_l ,”a-b

s 3k 4 5 0l BlE K03 53 alie sladigr s 5 b asdllan o) 53 odks G Lald LU 53 (Sladigrcoms 5 dmlie )= st

Table 1. Comparison of brachiopod zones identified in this study with similar zones in other parts of Iran and Transcaucasia.
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