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Abstract

Devonian deposits of the Bahram Formation with a thickness of 300 m were studied based on conodont fauna in Shahzadeh
Mohammad section (33 km east of Zarand, 95 km north of Kerman city) in central Iran structural Zone. According to 31 identified
species and subspecies and their stratigraphic development, nine conodont biozones belonging to the middle Givetian to the lower
Famennian age were identified. The presence of Polygnathus ansatus determines the ansatus Zone and Icriodus arkonensis
arkonensis, determines the age of middle Givetian for the base of the Bahram Formation, which is the oldest age determined for the
base of the Bahram Formation. Based on conodont distributions and conodont biofacies, polygnathid-icrodid biofacies are the most
abundant biofacies in the section, indicating the middle shelf environment for the studied deposits.

Keywords: Devonian, Conodont, Bahram Formation, Givetian—Famennian, Biofacies.

Introduction

The Devonian, one of the most important periods in the
Paleozoic, was a time of major sea-level changes and
catastrophic events (Sandberg et al. 2002). Besides, it was a
time of exceptionally high sea-level stand. It inferred

widespread equable climates, which resulted in the most
significant carbonate production and diversity of marine
fauna in the Paleozoic (Gradstein et al. 2005). The Late
Devonian was a time of many sea-level changes, catastrophic
events, and two mass extinctions, knowledge of which is
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gained mainly through a high-resolution conodont
biochronology (Sandberg and Ziegler 1996). The Devonian is
the time for the radiation of fish and the appearance of the
first ammonoids, insects, and amphibians. Vascular plants
and forests became established; plants took over the land and
became so plentiful that the first coal deposits were formed in
tropical swamps. Besides, before the end of the period, land
tetrapods appeared. Due to the greenhouse climate condition
and sea-level highstand, global reef growth reached an acme
in the Middle Devonian (Gradstein et al. 2005).

Due to the relative rise of sea level, Middle and Late
Devonian sediments were deposited in the northern, eastern,
and central parts of Iran. In Central Iran, Middle and Late
Devonian succession are exposed in the Kerman, Tabas,
Yazd, and Isfahan regions. In Kerman, these deposits are
limited to the northern parts of the region and are introduced
and studied as Sibzar and Bahram formations. The Sibzar
Formation, has few occurrences and only in two disjunct
areas can be traced (Wendt et al. 2002). This formation is
placed between the Padeha and the Bahram formations. The
Bahram Formation consists of siliciclastic and carbonate
strata. There is a complete profile from Lower to Upper
Devonian deposits in the Shahzadeh Mohammad section, east
of Zarand. The studied section is part of the Kerman-Tabas
Block, which constitutes one of the individual structural units
of the Central-East-Iranian Microcontinent. In this study, the
biostratigraphy, biofacies, and sea-level changes of the
Bahram Formation in the Shahzadeh Mohammad section
have been investigated based on conodont fauna.

Material & Methods

In total, 300 m of the Middle—Upper Devonian successions
(Bahram Formation) at the Shahzadeh Mohammad section
has been measured. Forty samples, about 4-5 kg, were
systematically collected and treated with conventional
preparation methods. The samples were processed with
diluted acetic/formic acid (20%). The residue was washed by
sieving ((using sieve Mesh numbers 10, 30, 60, and 100). The
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conodonts were extracted from residues by hand picking.

Discussion of Results & Conclusions

Ancyrodella, Icriodus, Pelekysgnathus, Polygnathus are the
present genera in this section. Conodont biofacies and
relative sea-level changes of the Middle—Upper Devonian
Shahzadeh Mohammad section have been investigated and
compared with the global sea-level curve. The biofacies
interpretation is based on the distribution of the above four
genera in the conodont biofacies presented by Sandberg and
Dreesen (1984). Since the dominant genera of this section are
Icriodus and Polygnathus, frequency changes of these genera
determine conodont biofacies and relative sea-level changes.
Polygnathus indicates an increase and Icriodus indicates a
decrease in the relative sea-level. The following biofacies
were identified: icriodid, icriodid-polygnathid, polygnathid-
icriodid, and polygnathid biofacies. Polygnathid-icriodid
biofacies is the most abundant biofacies.

Due to the presence of shallow-water species, the
abundance of Icriodus and Polygnathus, the absence of the
genus Palmatolepis, the middle shelf environment is
determined for the Bahram Formation in the Shahzadeh
Mohammad section. In general, all of the Devonian
succession from the Kerman area have been deposited in a
shallow-water environment, and generally indicates the
shallow parts of the Paleotethys.

Our examination has yielded new conodont data from the
Bahram Formation in the Shahzadeh Mohammad section.
The ansatus Zone to Palmatolepis glabra pectinata Zone
(middle Givetian to lower Famennian) were assigned to the
Bahram Formation within nine conodont zones (Zamani et al.
2020). Conodonts from the sample Sh7 (Polygnathus ansatus
and Icriodus arkonensis arkonensis) indicate Givetian age for
the basal part of the Bahram Formation; but Middle Frasnian
age is reported in previous studies in this area. The first
appearance of Ancyrodella rotundiloba pristina represents
Givetian/Frasnian boundary at sample Sh12.

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

el g SKar slarasy
YY) o Ol sl osled AY by sl s 5 o Jlo

WA AE 1y A WA 1 s s

Ry f Al
JL«&" 8 O 7Y e:|}hu u‘i’ﬁ BL c‘;@a v\JJL«“ 6"“4:“':'6" M—@lﬁ.& CJ.;S}J 633‘9.:‘935 45‘-’.93

b S

Ol el Olgrol lgol o250 ‘ffl’ SUSCEls (ol ey 0 S (bl Jomd 5 i (6585 (5l ‘d'laj &L
zamani.paleo@gmail.com
Ol Olgool Olgiost sl (o ple SIS (ki e 05,5 bl (7 (g3 gk
m.yazdi@sci.ui.ac.ir
Ol pl Olghol Olginol ol823ls cp she 8USTEs ( pulidipon 03 S OLtils ¢ o8l 0 P
a.bahrami@sci.ui.ac.ir
oKl aos psle 5 4 iy (S5I5SS 5 ke oKy ams p sl 8aSla 5 (ST e S Olokul (g ple dal
Ol gl Ol S ca i (65510 5 gmin oSS S s
ameri.hamed@gmail.com
4l el go ol iy 3 05 8 il 3yl g o SIS
catherine.girard@umontpellier.fr
Wyl (i s ol o p oo 5 alidipme ¢l 3 05 S alid (Wbl b oS
claudia.spalletta@unibo.it

Ol S 3 Jlad (520 4kSA0 5 L5 45 G5 (S 20 kSTY )5 damea oslpals 55 55 e Yoo Sl bplgr L5l oss laaniys
Ll s 328 5 ods glubd B8 55 5 68 a5 b s (35358 GUg bl (655 0 Ol nl okl 055 5
1S s oS Polygnathus ansatus  zss o8 £,8 s Slubid i el B Sle 0805 e 0 (5355 Osicmn) & slias
il 826 gl |y Sle 55 o dCriodus arkonensis arkonensis &8 uaes 5 ol ANSALUS ZONE 555 58 05550
‘L;'Jjé_,ls L;LAQJL}JJLACJJA}}S J\}‘f @)}3 u"’l"“’lf R r‘,@; .b‘)L.» 6l}v A.L.Zu.a:;;ﬁw u‘u‘l{“ﬁé AS.LSwLWH*
slgciny ol andllas laaiigh 6l Sl s s 5 Sl 5 55 5 g okt o SOI513 o g SOl —dSUS L Sl o

Bt

Ol Sl a5 el Ll (i3 58 (i ts S el

d)i..-w bJ&.ﬁl)ﬁ *
oalpald 5 3 el sl Slaati o Sl (0 (B35S SUs (¥ e) .S ULl 5 S oyl ‘s le ft‘d“ﬂ‘- TCES L Ry
http://dx.doi.org/10.22108/jssr.2020.124039.1172 .YY-\V:(\ YV (el suy 5 oK e gla ins i Olo S Jlad closes

2423-8007 / © 2021 The Authors. Pulished by University of Isfahan @. BY NC_ND

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

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html
https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-3645-1298

VE Ol sl o)led AY ol o)l cozing g Sl o oalidio gy 5 5,800 sla 253 ¥

Lslw dadlae gy ol 51 en,0s 5309 5 aoma U nis 92
el gl Sl S ol 3 e
Wendt et al. 1977, 2002 , Huckriede et al. 1962
les 1S s b OLe S (s sla I8 ulide
Bahrami et ¢ Karcan; Sldlas 4 015 o iz
Sl 5 3T e gla 5 ssal. 2011, 2014
%= »>Nasehi 2018 ., s> %, ,> Ahmadi et al. 2012
5 — > Gholamalian and Kebrieai 2008 sLiols ;-
(S 5,y Gholamalian 2006 «Sa >
s % » > Gholamalian et al. 2011, 2013, 2014, 2015
Ghavidel Syooki et al. e 5 55 0 5 SO S il
eas B35S U bl axdlas cpl s S 6 LE1 2011
S s o gl Sl 5 Lae syl

J,Sd» d.«:)ﬁ.kwos\)ﬁau

S Mlate (pwldipe) g (g fws (Lol
At bt 3 5 Ol (B s 3 eddalllas Al
LKl Blolay adlie () ic ol sad w35 Ol S
33,5 0 Sl S8 0 Ol bl 055 53 el
W ) ey By s ol es slaadds el
e oly 545 o oy (Vahdati Daneshmand 1995)
e 3 4555 a0 Ole S Al solr s 5 2 opl @
oo ol Claihe ool Sdoma 44 1,5 Sdrs a3l
JS2) ol 3,5 5605555 5 Jls 30°4825" Ll
S 3,13 )13 gdy sl e Jb ps el sy 5 ()
e VA Sl G Sl & s JI5 Sl i
b ol oo Sl I3 U 5 elS Dl
ol Jlnd bl ol 5l S (S 555 Bl sdisl
JeS 5 Sz o8 555, Shas 5l 5las 48 g5k
P N TN PSR SR CI P JOO
sla o b So5s1 Ko b Savanle glail

4o s
g5 5 Lss O mhaw sy Ol i s @ oss 8550
Sl S35 3 e slaen 53 31 S5 s 3l
L of CIL.A el Oley pl 5> (Sandberg et al. 2002)
DS Lol i Lo S (lsast 5 oa i Vo gl s
5ol et K el Gl s s 00 S Lraes s
Sl ol e SE55530L 53 2l Obsilr g5 Ol
L bs e swsy adsl> -pao (Gradstein et al. 2005)
et 5 g 53 adlnsiy b a5 e Sl 5SS
35 8 s Lol 4l @3} G aS Sl 0sls & (Famennian)
GU 3 Ol o yuip ol adalonil olys 5 Kot U 5
e 5 Dl i el sl 5 5 b ale
ool 325 4 5T OLS Oloy cpl 53 ol Olra 353
gl Gl s dnyslhs s Oyl 4 |y (Sis OlalS
SLAGML 55 Kow JLes b (il 4ty A
w35 5=l OLL Sl i ol esdle s JSKES ( pae S
slals 6@&35)] s s alb S glas gl
s 3 oS iy, Sler A s O gl 0353
L ey 92 53 5 ooy 255 ol 4 Sl
el S 001) ey 0 3 S8 LBy (o g
.(Gradstein et al. 2005; Kaufmann 2006) sl als
Gl )3 g 5 Sl s Sl s S0 b
Ol 53 dledls aigs Ol ol 3,5 5 655, ¢ ok
doile blis 3 s 5 Slae isd s S (S
Ol S Lo 55 3,15 5305 0 Olgreal 555 (b OL S
Gl 3 gdme 4 g Jlad glacand 4 oo ol Slsu,
or 3 e el s sl sladile JIB s
s9dme Ol S U 5o jlicwe L3le 3 28 s e
(daswe o3l alls aile 5 A s Lads oS (6 sbas cd
ssbas (Wendt et al. 2002) 5 05 0 sdalice G a5 Ol S
sl B Sy S 5 olsl St 53 Sl el sl S

Sy 3 helS s g5 damme o305l 2 53 o

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

0 OLSs 5 Sl 4l

Qb;JM‘MaslyLifjﬁrlﬁv\jjb Saiy o — Sle s B935S U

sdaliie g il Sloe s 53 ded (SIS 0 2l
ls Cwlbes 2 FY 5550 e

}&ﬁ}_‘j.} @Tgil‘_wc)‘bw &T@J}U—
e YA Coalies bl St Sal Ko

&)J\:—Lﬁﬂ :iiyj.&_w &»MLA}&;JQL:MJ?\;J}\}—
d\ub@i&g@)ugdﬂﬂ Sl b
B b Ko

b Uy Sal S botas Bl S Slguy dly -
D)‘J_):j)ﬁfjchﬁjscbfj?s(fg’)wéj:ﬂ/\\

e 4 syl Lg\j;,wygfj)alf.«&&.l}\j—
i

slasls 5l S50 LY SO L s ol o plige L5l
oo gy Jlar L3l Slson) b e (S s 0 (o2

O 03 4SSl e Ve B0y sl Gl b n g
g So L Sl ol Al 3505 A
Lask L3le S 3 Swauls Slbsyu, b il b
i il e S L baol Wl s e ety
EP S VI W S5 TSRV 1| W0y WP VP L YGW A PR
e I (’\J‘é‘- Ll (Y J&.:) «(Wendt et al. 2002)
Lloobe 8 cul Glo S 5 oo S5 Sliguy 2 Yror Ll
23

Sdor 318 65T 5 e A Dl Al -
licwls Sal K o K550 3 laKcwaule J=
S e slaaVobe b Sl sl slaKimanls (S5 53555
b L 5 BT 6 S mem sddandllas 55 51 s ()
Sl osls Golamtl st a4ty e VY (gl 55l

535551 Slalad sl Sl s Sl K ol -
Gl s 0 YO 5 Coul 5g5 2 0l8 5 adgn S slaasle
,ls

3155555 Okr o Juls ag sl (sla il usly -

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


http://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

Ve )l«gd}\‘:)ud\"&lﬁUL;.@gr;ih}wdugwug}w)}é)&%éhﬂ}}i

492000 495000 498000
1 1

s S, S R -
WOV VW W VY
WOV WOV W WO W VY
W W W VW W WY WY
MOV WOV VW Y
W
MOV WO

u
H
HH

H
H

HH

3408000
3408000

3404000
3404000

Legend
kind
— Fault

n 7
"""" Gravel road 492000 495000 498000
—— ROad

: s s Kilometergooo 480000 520000
E— Section 1 1 1

- , , Village

Qa1, Quaternary, Loose alluvium

|: Q1, Quaternary, High terraces,old fans

Ng2, Tertiary, Silty marl,conglomerate

[ ] Ngms1, Tertiary, Mari silty marl

- Pec, Tertiary, Red conglomerate

E K1m2, Cretaceous, Limestone marl sandstone

Kuhbanan RAVAR

~ E

3450000
3450000

T

3420000

225 K1s1, Cretaceous, Orbitolina limestone Shahzadeh Mohammad

E J1b, Jurassic, Pectenid limestone i v )i i
Jeb, Jurassic, Polygenetic conglomerate b P

Jh, Jurassic, Undivided hojedk Formation | R
Jh1, Jurassic, Siltestone, shale sandstone 4
E Jbd, Jurassic, Amonite bearing limestone siltestone — N =
ﬁ Jmb1, Jurassic, Silty marl limestone { v ol TEHRAN

Jsmb, Jurassic, Sandstone siltestone ‘ :" 4 :
[T Js, Jurassic, Shale sandstone siltstone A

== Trsh, Triassic, light thick bedded dolomite i
B8 1133, Triassic, Alternation of olivish silty shale

7 3420000

ZARAND

Caspian Sca A

Chatroud

3390000
3390000

3360000
1

3360000

A e ; KERMAN
- TR23, Triassic, Calcareous green siltstone . b 2 1 Z [ I 22Km Baghin

T T T
@ PTR, Permian, Dolomite limestone N 440000 480000 520000

E Db1, Devonian, Dolomite limestone

Db, Devonian, Brachiopoda bearing limestone dolomite,silty sha
Dp, Devonian, Calcareous sandstone,sandy limestone

E-D, Cambrian, Undivided deposits from Cambrian to Devonian
ES, Cambrian, Red arkosicmicaceous sandstone

E=3 ed, cambrian, Dolomite

m Ed, Cambrian, Mostly gypsum limestone

050100 200 300

.b|ﬁ| BY) £5J:§J‘J; C.:.dy a‘;«a o sl an)lan J"ﬁ o dhab‘; (C,"j:.”a.: LAYV isls @bj) wuwj s -\ JS..G
Figl- Geological map and location of the Shahzadeh Mohammad section (Modified After Vahdati Daneshmand
1995), and road map showing the position of the investigated section.

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

\ O 5 Sl sl Qb;JL«JLMoJ\}AMUZﬂ):‘:b@J&jb5BWM—@QA¢HJA@‘5>_’SL§U}

Permian

Cambrian

B35 SRS e 0 (G5 et G 4y 43) o 5 plo Ol sl cpals Gladiile 2S5 desma aslials 2 IS s IS S
ol Al Jodb i G5 e 4 3) £yl 53 3 gz s Ol oz (OS5 e 4 3) ez S5l BB s e 8 SIS S o

(355 oo 4 13) (Sal KntY 3 397 50 SIS & (e o 4 ) SN 23 5 Sh 22 glas s
Fig 2- (a) Panoramic view of the Paleozoic succession, from the Cambrian Dahu Formation, through the
Devonian Padeha, Sibzar and Bahram formations, to the Permian Jamal Formation. (b) Location of the

Givetian-Frasnian boundary. (c) Paleosoil horizon at the base of Jamal Formation. (d, e) Corals in the biostrom
bed. (f) Black shale in the middle part of the Shahzadeh Mohammad section (between beds Sh22 and Sh23. (g)

Tentaculite limestone.

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


http://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

VE Ol sl o)led AY ol o)l cozing g Sl o oalidio gy 5 5,800 sla 253 A

leriodus o ulol o 1) 50l s <G (2010)
Liao and ) >4l csllas 5,15kl (o0 o3 b aS Wlesls 15
.(Valenzuela-Rios 2017

Vs 5y edialy)l lagdu0s)y 5l ek ool o
5 Narkiewicz and Bultynck (2010) Bultynck (1987)
sl 555 sl Liao and Valenzuela-Rios (2017)
«s Klapper (1989) (su033 51 sl 2 Sl p ol 0l
5 Lles S 6,550 Klapper and Kirchgasser (2016)
Ziegler and Sandberg sduos; b gl cillas pimeen
e ol LSS mul ol sl el eslizal (1990)
Ziegler and Sandberg s liliul slagao0sy wlol o
5o e ol s .ol Spalletta et al. (2017) 5 (1990)
Sbg 258 4 g b 550 Ol Gl fp nle bl
leriodus U s 5l cGees o] 4 b s Palmatolepis
ol oslatul Y 53y 394> nd ¢l s Polygnathus s
sl

Slalsnls e S dals 5 SuS1, w5 L
sl i oL () Jopde Y JS2) s e &l 3
Ll JolS oS odld an b Cldson &y poty (20 )3 8935S

HUNN LIS W VT
I.= Icriodus, P.= Polygnathus, Pele. =
Pelekysgnathus, An.= Ancyrodella

Lﬁj)_}j;&.@ \‘()' <bJ.:l4:.SLL.A J:’J" ).) vJS )_#4.'

e A Gkt e Y4 deriodus e 4 Glate
s Pelekysgnathus .- 4 sl .20 Y+ Polygnathus
(sl odd 3L Ancyrodella o 4 Glas aie s
Icriodus iowaensis i, S o SOlsl S ioean

el zie VYV slas L iowaensis

Boats WU LD
¥aiges ¥eoslin ole L5l o oS 5 (o 2 slitens
Cllas LS ciby S ol 5l eSS 0L
Gleslll 4 (S gladigas 0553, lels a4k
L osdocmd «Saal denl b Il (g 20 Sl ¥ Y
A3 03 G SR e P T O les gl
wboso) HL» cladsad Oalayl 3 QY S e u}g“jji?‘
s bings sluls SEM sla oSe igs « o sine )l

el Sler b ol T e 0055

SRy sbadly e 5 Con
S/ Kt s
ole Gale Lk sad 3l sde YA elils Bl Fr )
58S Y edelcamsn GUss wdlas ol S5 S
Icriodus, Ancyrodella fols .o Sl 4 Glate 455 555
i sae a5 AS plulis Pelekysgnathus, Polygnathus,
<l Polygnathus , lcriodus sla o Julo I
ol pwlidipan 03,5 55 55358 de gazes () Jsi)
CAD 5 it ol spdis S Olgiol
ROWIR 77 NV SRS ISP TN PPt

ol 3l d= U S g5 (D08 (G0 i
S LU K L S el maS gbp JIg
oo 55 Polygnathus oo 510 slael ols 5 A5ls
Sess YL i) Schmidtognathus o sl 5 o 3
o) Klapperina «( YU 555 sub o 5 Sle
o o5 e lesh) Skeletognathus 5 (YU 055 oYL
Sy ez 53 LT Sl eslial amtps ol (05 515
2l sl ced Kie (ol LI eriodus e <)
Narkiewicz and Bultynck s Bultynck (1987) ¢ i

d http://dx.doi.org/10.22108/jssr.2020.124039.1172
@ https//dorl.net/dor/ 20.1001.1.20087888.1400.37.1.1.7


https://dx.doi.org/10.22108/jssr.2020.124039.1172
https://jssr.ui.ac.ir/article_25156.html

q leﬁ»&,@bjdt& QL»JSJL“I‘«‘onz\yuuiﬁ):fl)e.)djbdb«:&gim—@pw‘pﬁz}p)ﬁél}}é
Shahzadeh Mohammad section
2 g
F S Y. ~SS S,
s g 3 5 gk $83858 St
=5 v S S S SR =2 SR383 <3
S .8 S¢ 8 .2 £ 2 55y SIS58SSg SE
2 S5958:TE88, 2% S53-<5S8w255 58
£ SSS0SSESESE8v8s IS8 3855885838
e N S R R e R R A R S RN R
';«wkuo>c&§kﬁsscgpumqona SSICREES]ITIS=
SEEessesSeSsEiSseugsedssssiSTense
SISESSSE oSS Yo USSSTSSSUS SS9 58°s8
S R R R R
ST D555 sS 2= STT Hxhs HHHS HHHSGSIosT o
SRR ARSI TS ISR TAAAS AL LA IS A2 A =
z = 08'8
3 [Lithology| 2 .2 Standard Conodont Zonation 2B g
= '8 o \ v |3
=3 = N Q u-—-
[TI1sE Ziegler & |
300l LIS & Sandberg1990 & |5
Paleusoil s s i andoberg Q(' .‘_‘c
A A N W -
2—5"39 I lepis glabra zones =2l s . U | Pal. gr. gracilis
sax - il o rhomboidea
Pal. rhomboidea 9 "
R |3
Shia 1 Upm Pal. gl. pectinata = i
25 l o V e, 9] Pal. gl. prima 5 ;
: inguifor 4 M | Pal. termini 8 =
A 2 |=
s -
& =
=
ularis Pal. triangularis
L P:I.sug erlz:bala N2 «
20 linguiformis -
=
s @ 2
= >
P
PL=Tr )
FZ 10 2 2 z
hassi FZ9 5 §D <\
S FZ8 <o
SE |z
h22 FZ7 SN || =|E
¥ 29 |<| | E
oo BZ6 s s || ®|E
i punctata 22 I~
Shig e8| ~|a
EZ5 £E
10 M M o
=]
FZ3
U. falsiovalis EZ2
FZ1 |37
S
50 S
o N
.2
B8
.................... » & & -
S EE
— ~za|<|§
[ ¥ =l -
L. hermanni ; A
Lower than ansatus Zone ialternans ” 5 %
difficilis | & | 7| =
ansatus Z | 9=
20 - s
¥l hefmmm VCIWLZIA brevis Z‘-
o timorensis =
|Sandstone olo limestone Tentaculite limestone 0 hemiansatus oblig. | A&

= _—
Black shale Biostrom ek Sandy limestone Limestone

- |

S Bl )le sddadM gbaojly oddandllas 5 5o ligs 58 SaST, 5 B0 g)cms ) (Slamer K O g ¥ K

U: Upper, M: Middle, L: Lower, Upm: Uppermost, Pal: Palmatolepis, del: delicatula, min: minuta, gl: glabra, gr: gracilis,

oblg: obliquimarginatus
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Gerik section, Gholamalian et al. 2014, 7) Hojedk section, Gholamalian and Kebrieae 2008 and Gholamalian et
al. 2013, 8) Sare Ashk section, Bahrami et al. 2014, 9) Hur section, Ahmadi et al. 2012, 10) Dizlu section,
Bahrami et al. 2018, 11) Chahriseh section, Turner et al. 2002 and Bahrami et al. 2015, 12) Negeleh Section,
Bahrami et al. 2015, 13) North Tar section, Bahrami et al. 2015, 14) Varcamar Section, Bahrami et al. 2015,
15) Najhaf section, Bahrami et al. 2015, 16) Kesheh section Bahrami et al. 2018, 17) Zefreh section,
Konigshof et al. 2017, 18) Kuh_e_Bande Abdol-Hossein section, Bahrami et al. 2019.
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Table 1- Range chart of conodont species in the Shahzadeh Mohammad section.
Species ——————— Samples |Sh7]Sh8[Sho[Sh10[Sh11]Sh12[Sh13[Sh17Sh1s]sh19]Sh20[h21[Sh23]Sh24]sh23|Sh26|sh27]Sh28|sh29|Sh30[Sh32[Sh33[Sha4[Shas|Shae]Sh37]Sh3s]Sh3o]Sh4o[Total
| Ancyrodella roftundiloba pristina 2 2
Ancyrodella sp. 2 2
Icriodus arkonensis arkonensis 2 2
Icriodus alternatus alternatus 103 30 2| 52335 [108
Icriodus brevis 10] 1 4 15
Icriodus cornufus 208 2 5
Teriodus difficilis 914 5 18
Icriodus excavatus 1 1 2
Tcriodus expansus 12 1] 1 14
Ieriodus iowaensis iowaensis 6 300 1 ]34]25 JRIE2| 185 21 | 127
Icriodus subterminus 7 16 23
Tcriodus symmetricus 3 8 1
Icriodus tafilaltensis 3 3
Pelekysgnathus inclinatus 813 5 2 |18
Pelekysgnathus serradentatus DAl 12
Polygnathus aequalis 21 2 23
Polygnathus alatus ) 3 4 1 11
Polygnathus angustidiscus 5 6131 15
Polygnathus ansatus 9 9
Polygnathus aspelundi 3 6 9
Polygnathus brevilaminus 17115 4 7110 12 |88
Polygnathus dubius 12 12
\Polygnathus krestoynikovi 10 10
Polygnathus ovatinodosus SIS 10
Polygnathus praepolitus 917 10|12 7 37
Polygnathus procerus 2 |
Polygnathus semicostatus 4182|2470
| Polygnathus seraphimae I 2
Polygnathus «f. seraphimae 2 2
Polygnathus varcus 5|85 18
Polygnathus cf. varcus ih 1
| Polygnathus webbi 614 6 11 37
Polygnathus xylus 6 5110 21
Polygnathus zinaidae 1 1
Undetermined Icriodus S13[2]10[9]6]20 3 1 1]3 8 S 1831 [2|15]8[123
Undetermined Polygnathus 9 [ 36N RI0N RT3 i[RI ORI 2 3|2 413 1]14]4 10] 8 [114
Total 4501813331 |27 (62|70 [ 34| 1126 8 [ 1 [ S [ 4 [12[10[14[3 [46[ 1 [70[63[ 1 [78]21[6 [35[107[112]955
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Plate - Selected conodonts from the Shahzadeh Mohammad section. The collection is stored in Department of
Geology, University of Isfahan. All figured conodonts are P1 and/or | elements.

1- Polygnathus xylus Stauffer 1940; upper view of EUIC S519, Sample S7.

2- Polygnathus ansatus Ziegler & Klapper 1976 (in Ziegler, Klapper & Johnson 1976); upper view of EUIC S523,
Sample S7.

3- Polygnathus varcus Stauffer 1940; upper view of EUIC S557, Sample S10.

4- Polygnathus ovatinodosus Ziegler & Klapper 1976; upper view of EUIC S560, Sample S10.

5- Polygnathus alatus Huddle 1934; upper view of EUIC S568, Sample S12.

6- Icriodus arkonensis arkonensis Stauffer 1938; upper view of EUIC S527, Sample S7.

7- Icriodus brevis Stauffer 1940; Shahzadeh Mohammad section, upper view of EUIC S555, Sample S10.

8- Icriodus difficilis Ziegler, Klapper & Johnson 1976; upper view of EUIC S588, Sample S13.

9- Icriodus tafilaltensis Narkiewics & Bultynck 2010; upper view of EUIC S579, Sample S12.

10- Ancyrodella rotundiloba pristina, Khalymbadzha & Chemysheva 1970; upper view of EUIC S566, Sample S12.
11- Polygnathus praepolitus Kononova, Alekseev, Braskov & Reimers 1996; upper view of EUIC S570, Sample S12.
12- Polygnathus dubius Hinde 1879; upper view of EUIC S573, Sample S12.

13- Polygnathus aequalis Klapper & Lane 1985; upper view of EUIC S595, Sample S13.

14- Icriodus symmetricus Branson & Mehl 1934; upper view of EUIC S580, Sample S12.

15- Icriodus subterminus Youngquist 1947; upper view of EUIC S587, Sample S13.

16- Icriodus expansus Branson & Mehl 1938; section, upper view of EUIC S616, Sample S24.

17- Icriodus cornutus Sannemann 1955; upper view of EUIC S697, Sample S38.

18- Polygnathus praepolitus Kononova, Alekseev, Braskov & Reimers 1996; upper view of EUIC S607, Sample S19.
19- Polygnathus zinaidae Kononova, Alekseev, Braskov & Reimers 1996; Shahzadeh Mohammad section, upper view
of EUIC S605, Sample S18.

20- Polygnathus seraphimae Ovnatanova & Kononova 1996; upper view of EUIC S609, Sample S19.

21- Polygnathus brevilaminus Branson & Mehl 1934; upper view of EUIC S660, Sample S40

22- Polygnathus angustidiscus Youngquist 1945; upper view of EUIC S658.

23- Polygnathus semicostatus Branson & Mehl 1934; upper view of EUIC S719, Sample S40.

24- Polygnathus procerus Sannemann 1955; upper view of EUIC S723, Sample S40.

25- Polygnathus krestovnikovi Ovnatanova 1969; upper view of EUIC S662, Sample S33.

26- Icriodus alternatus alternatus Branson & Mehl 1934; upper view of EUIC S682, Sample S35.

27- Icriodus iowaensis iowaensis Youngquist & Peterson 1947; upper view of EUIC S636, Sample S29.

28- Pelekysgnathus inclinatus Thomas 1949; lateral view of EUIC S734, Sample S40.

29- Pelekysgnathus serradentatus Capkinoglu 1991; upper view of EUIC S710, Sample S39.

30- Polygnathus aspelundi Savage & Funai 1980; upper view of EUIC S630, Sample S29.

31- Ancyrodella sp.; upper view of EUIC S597, Sample S13.
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