Sedimentary Facies Sy SBo sy byl — ol dy pid
Autumn 2018 / Winter 2019, 11 (2): 250-271 YVA-YBe (TN AFRY s 5 el
—vee ¢ O SEB A

DOI: 10.22067/sed.facies.v11i2.76213 A g

tomb Jlod 30 Jloo Wil g€l 9as (o p SO 0
43 590 SLd1 5> Cun § g ol 4o o>

Hab Guge FSi5oke o e (8506 wle ' g lae Lo shoxe

Q‘ﬁ\t.l«,i.» w}b}alﬁ.&l\: L(ajl; AM‘J ‘L;.ul;ja u:.ﬁ) ojjfgswu‘\liﬁ:}é)&%ﬂ)\ wL&)KA}fT}M‘J_\
Ol edgin 5 b o5 cp sle 0dSTils ¢ gl a03,S Sslenl Y
Ol edgin 53 o815 e she oSl ¢ gl (pnj 03,S sliwl

g|ﬁ|v5‘r5)};¢ga§.u|;wuij.\“@u@ﬁ,s,&afé\;;_f
aghaderi@um.ac.ir :¢s S cun™

AYANA b gy Gt AYIVIY 28k s &b

e Al 815 allan 3,50 CiS 20 5 EKnpl oS (mlh i gy 33 03 e L5l EGsEL pae GOl e (iasg nl )3
505 e S 5 ST K aals 1 6)lsT ol 355 olinl Jidw 53 48 ol I3 e oo ST oK 5 o ! J;;ldg;mgigj'@
alsl s ST v Lo g ol 0 oK™ 331 &K alaals 4 35 YL )3 gie ol Llad S 515 3 di3le &5 o gls o 535
ol Vo Glate 655 158 5 65 Y0 (i 15 Y (i VY Juttin SS5EL gt SlodaT s 4y Dl o 1355 g0 ook g Jloor 5
(205K 5 LS oty e U b ailie 5 dizen BY 6 (gl 3 55 5 I fSClb 5 s e (2IST 53 e (5155555 slag )3 31 Cikesme
U az B 6035 5y s BB L puS bl 5 0 i 2815 IS 055 55 LB 53 Lol o 0l Bl o s jmnas (6o on o il 15 5
05 A5 5 Sl Sl ST (gl i ey 25 (Ul e 5 ST 5 o8 s Sl ks 13 5 55 5 5 15 I 4 paee LS B L
053 SO S 83 ite (61555 55 Sla iz 5 o 03 oS 4 2l S B 5 Gae oS 50 8 ST e o5k 551,
3 andllae 350 (5L S Bl (S ¢ il Ly LBl o gy = ok (B35 B (6 ppmme S35 CILI dukinn 55 o (SlaT 55Tl 5 LS bl
I 3 g 5 s o Sl ods (e a3 b i sdeT sy laddid 5815 5 U5t (s (55 a8 b sl BB K555 5o
0k 5815 gl (SU 3 b L suS Bl 5 o/ Juine U3 51 (o slinn 5 ok 45 same (535 o O 2l iy om0 I it (5 e 8

b o

g 23 G S 402 2 b 68058 g (oo 3§ e SOl o € e 1 SIS (SO

doio
Glaolus 51 0S5 1800 s I e 2L Jled Shens 655 0 Ol 53 g S SLSl e 5 28
‘FIUQEI, 1972 :JLzs Ls‘ﬁ) dilodd aalllae er::u 4= g5 D) gn )Lﬁa )\ uw...]a 4.::-\.’ dopsa s Cmnl Jb.')

<Leven & Vaziri-Moghaddam, 2004 \YV¥f ¢,3T 5 , 335,08 5 ei8 s ol e o sladiig ol 03



YOV iy o Ll Connj g (ol diaz ol b Jlosd 30 Jlo wijle gl grae oy syl 5o

Ll odaal Cws 4 U b (g9, — (1972) Flugel
S5 = (VAN 0L 5 Lol b S5k 5 Jlor
g o 3 gdmee 3,087 ST Gl 5 Ol WSl Sl e O g2
oS 53 e Ol 0 (1972) Fllgel cole op! 5
adllan 3y 50 1) St 5 (5 (iS00 (Sl
)" kd 585 5 LS bl Sl 1o 038 53 5 03l> )13
O AR PIYULHE JERICE:A N PP
C)\J_:.:;J}‘_ngLdU:.A)L::Jl'Ci)U)'IQ}ﬁA{dQJ;
s lailer m glull s aslles ) 50 0558055,
055 SLa b (ol i 3 0 plowl sl s S
Sl 033 6 (555,00 (K2 05 5 st
LI 5 53,8 (6 S5k 5 (omlisjl 55 Gblie ol 55 3 5o
Qg opl 5 Sl ol plail Bl a3 (oda
055 33 Jler Wl ST5EL sde Sl o sla Jod
aly) 4 S aleds aalllan Sl 2 o S 5 S EL
e $55 0 Ol e gy LaOlr o Sl (6 ey Sl
OB sl ot sl 5l adllas 35 50 LA 1o ol 0
Ol 53 oy i S 03 28 (S 526 51 g L Or o
Ly Lol 5585 5 i andllae Coenl dliw ol 5 dits

4.5‘56 Q\.L'.:;j.\

SIS duzr K 9 (0908 (Wl (0
Olslw ¥ ojlai 3,158 55 (1968) Ruttner et al.
Al edlez Lile oy SLab ()5S wlid oy
M::i‘)éwiffri'“-."uﬁdﬁvﬁj\-wﬁd:-&tﬁ
Alesls oL b 09,5 odid 5L L3l aw 4 g auils
It | gmte 5> Lt i 5 S E L slae S
LS 51 6359 5 0 iyls ,1y3 (s 28 slaosS (g
S 5 a8 s ol S 5e- VL S50

I- Cyathaxonia
2- Waagenophylum

Senowbari-Daryan, ¢\YAd (O, 55,3 5,Le
(s palb e S5 Ernst et al., 2006 <2005
Ernst & Gorgij, <Leven & Gorgij, 2008 «\YAV
OLLSGr 5 )3T 55, VY (o505 5 s, 2013
Partoaza et al., ¢\YaY (Ol o) 5 Ol s 1TAY
s 8 Ker Slales ol (Vuolo, 2014 2014
ol gy ol 53 e s SLps 03,208 (S5 Am
Ol Gblin i 53 Gn gy (2103 Sl sy s
B o g9 a S S anls 5 1o JSST L 0keB
(S5 o Ol sl 3 b ST 53 5 (WWVF 3T 5 )
0313 oL dlaz Sl 1 (2 9—s Slaiin; (nl @
YAV SUET) Conl o

K b dlo 53 BU55L 058wl by
33T 55 5 a8 il e e L5lw Lo geisy oy 2
st il pbay 5 &KSE 1, 0T 5 s (FVE)
Leven & Vaziri-Moghaddam Lel cceul o5 g0 b e
Aleslgs ol &')@ s |y Glodels i -1 (2004)
el ) 3 et ol Slalllae I sl 3 b
a0 Olye 4 i b am b s ey M5 (Gl S
2 5 Sl ol ash 8 1 55 Jlas il 51 55 EL
o 93 - ledd esliul OLE 31y ees 8 ol ki g
035 7L 53 (Sl ol g oS 5 oKl i oS
SRS L ey G 5 el 13 5515 G55
5 pe (6 59) s oo g5 b SnEl ple (Sloels
(OYAD O Sen 55 3 dsle YAY (¢ ol

sla s o 2 orlid a3 e Slallae 5 5 L
Llod s s lid oS 0555 (pl (SOl 2 012l 53 (e 2
LaoT 173 4y (gasdd o s 0155 i 53 L
Fligel, <Douglas, 1936 :Jlws (gl ) ol ks azs-ls
crl 93 et il Sl 3 5e (EZaki, 1991 1972

VL 4y b adlate p3 05554 5 655 0 Olpl 53 4e



Lol oo (8 gile Lo ks (508 whe ( olle Loyunxe YOV

Sl O am Y LY (o Laa oeges il
05 S wli Ao 5Ol 42 (25-30 SE)
ob et 4 (255 6L e sk 03 55 il s
5 omb s 6L dlad 6 kST OF ) Al o
(515 8 it Sl s S kS Y B Al
313 Gl b VIV v il e ABE 3 g 0kl
FVIA" 55 oy oplodsB Lol e lazies () JSC2)
i o e YT OV AV/F" 5 sl Jyb 057§
SN20E &) 50 0 0T (slaa¥ o ges sl 5 Lib
S am e Froagies 1 0T eV rpes ot

(ol (<40 SE) (5,55

LEGENDS

Quaternary - Recent alluvioum
Quaternary - level terrace
Neogene reb beds

B Neogene Conglomerate (Kerman Fm)

Late Jurassic (Esfandiar Fm)
Middel Jurassic (Parvadeh Fm)
Middel Jurassic (Baghmshah Fm)
.Middel Triassic (shotori Fm)
Early Triassic (Sorkhshale Fm)
[ carboniferous (Sardar Fm)
| Permian(Jamal Fm)

—_—
e
=
First class road
ﬁ Studied sections

sl osS iy blods Dbles b8 - B ks L
wt i 5 Kb Jlas (6 e s kS FO Aol o
23 ey DLk Gl (el i Gl o edd
JU s asU opl 5o ey Slab .ol (657 50 O ) 55l
S 7a kS VIO 35d a4 KSsEL oS (6l Sl
o ey i o 8 53 5 08 a (LT g
(e Tl 5ol e S) b VN
G ol ool oLl ae Sluamiee . Lls gl (VYA
S N Y TP ST P UYLV s I

1km

| Quaternary - gravel fan

SYMBULS

Strike slip fault

Thurst or reverse fault
1 - 30 Dip and strike of
bed (stimated)

30 - 60 Dip and strike of
bed (stimated)
Scarpment

Bdding formline

—



YOV iy o Ll Con ) g (ol diaz ol cuuds Jlosd 30 Jlo wijles gl grae ooy syl o

(Y JS8) g o ooy e B g samn Calinds &
L STt sde ol o S 4 alid i dols o
S slaks o le hso Sobe gl jide s ojle o
0315 sl 1y s Joud d sl (gl b (gla ST Ko
(LSl (Lagiiwl dadiss s ogde .ol
5 Lo Mlins 0L 3L OLLASE o 1S e g S
FSi 1y it ol sl b K05 0515 SOl e
PO SO e aly Sla i 03 05 4 4T s e
s g odims 0La gl sl ST oKiw Slabss 5
2 (S OS o lps Sl S e N solabl
il &38{ St 03l ke (HHE gy 0L
s Ll § sazee (VUOID, 2014) Cf o
0dd (6 S o5 e OF/Y St oS in o> SSstl
L a2 587 91 Tacen (854 s (555 2 o
Sl 5 6K S SaT Ko o sla e
i SLeT Sl oS 5,05 13 e V¥ b 4 5L S

(P JS8) Gl e il Sl o Sl S
oty i Jlasr W3l o 5 5 pm eSO 50 g 5
a5 a0 st b Yk ol (SaT &Ko il oS
33 L3l 5 G S aalen s 65 8l
T 5ol e S 3l b (Sl
Ssay s o a> S1¢(Vuolo, 2014 ¢\¥A) P
i 3l 93 ol 3AE s 53 Olsl b glae sl

(oY Jﬁ)@|,@¢é$u4{uoT6NL§:§>

b &slsT >ty

055 5 53 dle L3Lw (6l (1968) Ruttner et al.
Sl i 048 B 5 5 Ll e YA Syt
o ool S LS 5 s as L s Calses e YOR
Sl S 5 6T s slae&n I Sz | L5l
23 dles Wile oYU 5 o o5 sla e lacudls
9 otan (b g 5 e L L S s
RGN LI

S ety S5 L 58 L g s e 3
Joet ol on ) o o 88T 38l 5 855 0 S ST
L lawlen SaT sladsds hls jo 3 5 (s 7S 1
sl pae ST Olge 4 ¢ F/F ¢ gomn Culinsd
ssb an lodels (g,1sT Al ol 33,8 o b
,gﬂxjuﬁﬁmu_&o@‘@muj%ﬁ
5003 e B3l Bl g gn 1y ey it S (S 5 0
b e ST sladed L s o2 93 2 0225 VL
U ot ol K o e 5 50 6K 555
Ruttner etal., ) 554 oo ol 5 Cdad iyl ,I8
.(1968

ST 8l a8 &Kyt sae otels )lsT A5 555
o, COVVF Q5T 5 0) ol e S0 S
S Al L3 e NA Calsed 4y 6 ST 5 e e
Ol syl obw U (6 S5 s o 5 05le U 5 g
S S o Sy oS Sole SaT K glaay
o S S5 a4 b g B SST3L a5

G s cgn) Sl oS G (AL Lo Jlaa w3l o sLASAT S 5 55 59 a5k b O 5 5 Jlaa w3l Sy pl guine ¥ K

(ool Jlad cracs 4w cyga) eSSl G 8 58 (s (o (Lol Jlad cracs



Lol st S ygile Lo pule (5308 e o ollae Lo yooxe  YOY

Shesh Angosht Section
90 m =S C__J
-
[=4 [e==:]
= = Bagh-e-Vang Section
== -
= -
= L4 4
=) ‘ ‘
70§
sisveni iy | =_==_=
70m = T [ -] ~'~._.~ ‘
I | [ 1] % | 0
2 Lo ST e B
P R D = F
som e
50
50my [T~ T ~
T 1
3 = ol <D
S [4omj == T~ T~ ==
4’ ~ ~ 30
% R G Bl
B0 mill=ee—
— —— 20
20m — T —
/'/,/I. > I. .‘y‘
I | I ||
= 1o
Semeareiseay . Mandaumiine | [ 1EIRERE S
10m T S
o =— e ?
.......... i

E limestone
@ cherty limestone :' shalas

E marly limestone sandstone

A

== limestone nodules @ s e% 222 conglomerate

o'

Sl Gl o S 5 S pl oS ulid Ay lagh s 5o S fb sude sl S (s Y K



YOO iy o Ll Con g (ol diuz ol b Jlosd 30 Jlo wijle (gl grae oy syl o

Y04 sde b g 5 OLLE sl sl opl ol aeie
Ruttner et al. «_i 5 55 Jlaz Ljle Culbes ¢l 5
b3l 6 S50 5 sl Sy Kb &S Ll (1968)

Ll il i Sy pl 53 e LSl psey JIs

e (95
Sl (old iz O g (2l e Dles Al e o
53 s g 5 6,8 o3Il oSS i 5 st
S5 KoK 5 Ok o 0kiyls )3 slaaY alb> e
So13 s sad 5 Ldd oy p Slad 3 LOT )T
o) e 8005 8 Sy o ls et Sliks SN 4 4y
La0T sl s slp fomud 5 Sl ol Cmdgn oS
Sgad YO 51 s i oml 53 Al (6413 1 g
o le3T an 5 tils  adllan gl o K 5 Sl o
o= s S Jitte dgtie ounpn ol wlid 4y s
,\J_;%)TJ_;b,;m&;).quwL;\juaﬁ
QL;}\)@LAQTQJ..&DJ&)M)QIJSU.U.\.ﬁ:a.s\.s
o 5 Dlaiia OT S| oy L 5d I o piaie o
S Osmen (il Sl S s Jols bas e
L Osg cplr 5 ool Jlad ¢ b o 2hy b (Jsb Ol e
Sl 5 (Sas bai o Jyb 5 0 slasls 0345
o 5 K g sl U 2ls o S Ol coyl g
abgn gladsdr 55 mdlSL pla Gas 5 0T s
35 L 0T Caldides (glalond oo 5l 9 Ls Cuilasl
() mosde s S Lg)l_sﬁg,«_ﬁoﬁOD S
o3 adllas Lol 0 5 o5l @ 5 L Sl e Sl fed
Sose dreny 4 &S 5L bl Jib 5 b0 sl 5o
o310l A ats eslawl 3, 50 L;LA(?Y A ag Jb
Slaas sai . Ljls e L VexQe g YOXVs slal daOle 4
L ot 53 Sy S PP Jpuns 55 15 5 o
oL 3 ks aalllan 1 1/0 50 Sl LS

e SO0 Sl s 0 ST b 55 Sty e
Ko Ussst coly Jidu 55 sade ol 5,ls Culbbs
o Slosed U (5 ST 6555 5V sl sla ST
b 4 o sl oy S e 5 0l
055 S b gl Eo opl3losd o ST )
SRS ey Ll o 3 e 0> sty
) 3 Lol 5 OT plp 4w b 93 g8l by )
23 SIS Aty Sl e 035 03
I ST K e 2o &S (655 1 KSsEL i
Vs sl ST Ko Slb Ll opl y3 a5 3 S
- ST & it 655 el sks 5 KoL
O be 3l sl (EGsE Ly i dslen 5 e J0S
L alin hod (sl b (6 STl L35 ST K
it ¢ OND s L S 5 )5 35 SKs L
Sl o3ls olamsl s s an | SLspL pie o lac
02 = Sl e it 0L JS)
5 @IS 331 ST sEL b dles (K 1
“s_i—:l’.-‘s)l_’-&‘f)_lgoubj}&h."&:—w
Gl Lol g ¥ Sl 4 Ol e A3 50 S edid g5 s
s dlar Bl Jlss z Sly S gie SHET 0l e
Gl 0d (6,8 03I (6 e PO/D Caaliesds 545 o 4 S
Ruttner et al. |, 851 5 o S b 55 SKsfl sie
3 Ol jme ol 48T Wles 1S 5 mae 2 #0/) 5 (1968)
Ssliza 518 05,8 55 b g5 (6 -8 o3l s Ll
52 ,80ke ool S5 an ¥ ol s dr b
055 b 53 Jlexr ke 6 samme gl (WAD) 01,1K0s
i Bleslasn § Ll ys Cales e VO oSl is
Jlear W3l Calbes 033 S5le 51 & & (\FAV) SLGT
el 03,5 b me e AV 1 i&l i oS B o
L dler L5l Culbieds ¢ sa2me (2014) VUOIO pean

Jjﬁuww‘ca;@ﬂ}a**/“ Ui'.f:&‘)b



Lok gt (s ygile Lo pule (6508 wlie  pllac Lo oo Yor

Ernst et al. ,(2005)Senowbari-Daryan et al.

a_Jlbe 4 2004y Leven & Vaziri-Moghaddam
laests y SKagl sl (sla i g 5 lagiid

35 dlex L3k 033 Bole 3 B 4 OYAY) SLGT
‘}ﬁ\jj}a_ u..:'u\_:\fj;b g;_ius.:‘u:._& °}—<g):)—f
.@\mb(as))l}wgﬁ)ﬂ)

‘5’2.;_9.5}_25 ‘_g\_bst_’}f )}—b JL‘N‘ o (2014)VUOIO
Streptognatho- Streptognathodus postconstrictus
[Mesogondolella manifesta ,dus aff. Lanceatus
At o i rplaS L 1 L e ool
SHUNZINA L 5 s a5 L i 65
5 Espl iy ool 1 6 e 0 550 alsls o Elivella
1995, y Angiolini Ly oS glie 055 4 sl
Sl5S LU s alie s 5 0kaSTL 1(2001
slein i ol Gl oS L e (il 0l
59358 S8 sl b (2014) Vuolo Aol e
S, )Y Aol 5l e Mesogondolella cf. manifesta
C;_.»J‘\_’C_,_Jia‘d»_& e;uiﬁ).\ &}C\J}& odels
L Jalas ¢ i ppleSTLa 1y G581 ol 03,491
(2006) Chernykh ooz ; s sl o S8
Mesogondolella S i 4 o,lall oo Lls e
93 s sl 0B 51 g ze $F sl s SiCIliensis
j\é)\b)jﬁ-j&»‘)QJ;LMKQ)?\QJ‘)@M
PN 5 ety ST eDe GV gl 0 1
(Kozur, 1988, 1989; Kozur et al., 2001y - f ous

S 4l e (2017 Arefifard | |

et GBS 030 8 55 ST 3 S NE s

°)5U‘:‘f)>&jtbww‘6;fo‘ﬂ‘@l-f

Ol o 8 o3l 5 gla (S35 &S50 ablis g
(ol s> SLa I3 14 ¢ gyl oy > Cualinsd
0355 L 03 5 dbaiagl urs £l 51 0T ol 5 o511
252y ol Sl 5 JSE 0T 3 05 pn Olas L
ali 1) ot 3 Lol 31 (S S slabin
I 8 Lyl 35 g ey b Jl,l8 i ,NT)
RTINS TINTEY PIERUS POVp FAPE PR PEVp
23 ¢35 e oY S ks e Sl s WY BU s,
(655 o Olazslw S had ¢ ebe s Sl 5 5 0T e
L Ol 55 5 s )y g2 5 Slo oY an g
«(1936) Douglas oy, -..n _ il gl sy
COFWY) O, LCan 5 (69,8 03l jde] (1947 Jeffords
Fligel & 1991y Ezaki (1964, 1972, 1990 Fligel

Berkowski 2010y Fedorowski 1993y Hubmann

Somerville et al. 2012y Kossavaya et al. 2012
on Coal S5 03 A5 0T et o pll (2012)
e 09,5 ejsm 3 ekl ags &S5U bl 5 baipol

Lyl o Lg)l:& dghn w93 ol el

EOIEL gae (G ol

e 035 4 s Jler L3kl 6l 55 i e o8 5 S
Leven & - _fous il slize sl o K558,
e Oyl05, axlllas | (2004) Vaziri-Moghaddam
i1 4 OT o (B3 L 0557 50 sl
Lzl (L 5SS s

Ol oelwl — (VFAD) OLLSGr 55,5 b,Ls
Gy pde (il eldair g s A58
o (3 SS - oS )D) s sl
Ales S



YOV iy o Ll i o) g (ol daz ol cuuds Jlosds 30 Jlo wijlos gl grae ooy syl 5o

Wentzellophyllum kueicho- s huangchowensis
GOl o 5165 ¥ 5 i ¥ sWense pauciseptatum
Pseudofavosites  fusiforme JoL__s LY 40

Thamnoptychia 4 Pseudofavosites  exiguous

() ) Wleds glubis 3 ol s directa
O L0l oyt ol (il b 048 5 s
L gLyl s (IS 55 i S35 55 slapp s se
e AT & s st st odeli i (g Y
s el ol 06 K55 6 S 4Y Lo g
I 1555 05 SOl o Dy g o s b o ) g
odeB 5l (5 2e YY L Ye akiold 5o BY ol 6155l 5 iy e
Dy gm0 s (6 S SlacSaT 8w ;s Ll
O3l 3 5 Ll oo 3l 6 me B0 L5 PO Aol s
Sy Jt by gy 5 ieSl glacSal Ko
Dt L0l oy e s ¢S ole SLa ST
Wl 0 5 Y b sl b 5 3 6158 5, slap b
e oy i S35 53 Ol e 3l slaaY o YL
W5 e 1 (g5 PF LS PY a5 5L
SOl o sl 4 s ST folis 5 asly oo
dedd gluld s d L;l)'}f}) SOl o Lo 5 40
i A ol S s 58T b S e
slorpls s as 8 5T 5 a8 W )
Barbarella stellaforma (Asserculinia sp.

(Lophophyllidium cambodgense fantainei
Lophophyllidium Lophophyllidium clavaeformis
Pavastehphyllum (Pesudo- breviseptatum
Prosmilia paralella ccarniaphyllum) undaformis
Ufimia (Tachylasma cf. gracile Sloveniaxon sp.
Verbeekiella (Ufimia sp. «f. percymmetricum

AL . Verbeekiella gerthi parva australis

e ol o3 ek slebks ST (6158 s, sladls e

RS 4.:5; J_.lm BEIN'D 9—§-S/ - 'rs* :—W-‘-’.:)T ‘,) dﬁ‘) .le
Crin el 15 55l s (G DAl 4 a5 L

el (ol sdoaw) by e 2 ;5".;1’ @

o
3553 éi—?)i\—z 528 S odel s 4 GO o § gores
et (g i nl 0 adlllae sy 50 (el i By
Yoan Gae 65 57 5 48 WD i 25 Y (i TV
IS 53 e 51555 55 Slap b 5l Calibee o3l ils
sl Sl Y5 slap 3 55 5 5SS g e
3 Mg e (IS 03 it (61558 55 L0 o 5y
- SSAT B slagl 55 (KistlosS i s BY b
sl ol dmls (65, 6555 50 3 b g STl L
b gp 0l &)CL,A.& ode B 31 eV o & alold
Olgs o i ) 0ds B 51 (6 e F7 Alols ) piomen
Sladlr o adlas 23U 1) 5 0 ladlr o 5l (glad sal
(i VF plalid 4 U550 b 3l edaT Cs
S35 5 SOl o 5 68 55 % 5 48 W wir 5)
Amplexocarinia «Amygdophylloides sp. fols 5 4
Bothrophyllum (Barbarella stellaforma cf. abichi
Lophophyllidium  (Calophyllum angustum csp.
Lophophyllidium cambodgense  «clavaeformis
Pavastehphyllum  (Paracaninia sp. Jfantainei
Plerophyllum ((Pesudocarniaphyllum) undaformis
«Sochkineophyllum sp. Sloveniaxon sp. @ngustum
Verbeekiella ~ (Ufimia cf.  percymmetricum
Verbeekiella gerthi parva «australis
s Wannerophyllum cristatum kahleri
¥ opmomed . Cowl odd e Wannerophyllum densum
IS 658 55 sbolr o 568 55 s S Y

Yatsengia  (Lonsdaleiastraea iranica jol_



Lok gt (s ygile Lo pule (6508 wlie  pllac Lo oo YOA

Lz 5 a3s,y X 3 4o Verbeekiella s Ufimia
- R N s 4o Wentezelella s Lonsdaleiastraea
Wang .Uleds 2 20 2002) Wang et al. Low g ikylS”
Ufmia Lophophyllidium gL .. (2003)et al.
39y o 4 Slb i, Wenzelella s Wannerophyllum
o5 035510 OLE e ad (o5 e Lo (3lsylS7
Sl o yls 455 a5 | ,Cyathaxonia-Amplexocarinia
(Lophophyllidium (Cyathaxonia Amplexocarinia
oSl T K s 4xclRotiphyllum sMuralis
Wentzellophyllum sls > poean A Slaz il
a8l sy e b slaaY 551, Ufimia 5 Paracanina
HParacanina dophophyllidium gL > . ¢l s >
<& ,51,Sinopora s Protomichelinia Pentaphyllum
S enas K s 4 Lytvolasma-Ufimia ress O3 st
Fedorowski .iles sas 3515 o3 55 KbeKILS™ oS sk
sl—a > «(2001) Kossovaya et al. 5(1999)
s Ufimia
33 0L 5 Lgyl sl 1 5Kuis )T e 0 |, Verbeekiella

5(2009) KOSSOVAYA .l 03 30 i )| 15 4w sy Sl

(Lophophyllidium Lalophyllum

«Calophyllum ¢l > ;5 (2013)Wang et al.
4 I, Verbeekeilla  Tachylasma (Lophophyllidium
Wil ok 5 4 3 ST T (S s
T g G Dl 5 5148 55 Olas o yai )1
P olss plysedd gluks Slr e gla jwis el
sbal b Llazbls ) g Sl b oty oy ) Sloj o 28
4 sl pde (sl ) 3 S ook A1) o slaesl 4
O Ol 5 oo (LAl 93 687 sl 0l all)l w05
335 g0 Gl p LS Gl b 0035 - pileS L
s Sl b oS 5 splosS ol 4 ot

s g

PRV FPUE G FINCNIY L WP Sy W
«Yatsengia kiangsuensis mabuti (Dorhamina sp.

5 Wentzelella (Wentzelella) katoi

Wentzellophyllum kueichowense pauciseptatum
S s edkd glulis LY b glaw S o tege Liter
Slapbar SSV 5 i b ol o CiKl 2o 8
«Gertholites?  diversaporus Gertholites  sp.
(Pseudofavosites exiguous (Michelinia sp.

Sutherlandia «(Pseudofavosites fusiforme
AL s Thamnoptychia directa y jamalensis

(Y i)
2SSl e jleds glalis Sl e sla o Db S|
Asserculinia sl > (1991)EzaKi ;5 i ¢ iass oyl
Wentzelella Jfimia (Lonsdaleiastraea Calophyllum
Ol 3 Comat (sla0 oS 51 e S > 41, Yatsengia
Wang et .ol es sl b ,ae 55 Oyl b Jed 5 65 50
> (2002) al.

donsdaleiastraea (! 2,
dPavastehphyllum Paracaninia dophophyllidium
o o 4 1y Wentezelella s Ufimia Pesudofavosites
e OLb) e sod (6 jne LT SBOLE &Sk 1 Sl
G 5 Sy T- plT o 4 |, Paracaninia .
wﬁg 3« 1, Verbeekiella s Ufimia (Lophophyllidium
los S 218 e 06 g I 53 0L gL STk Sl )
o « Ufimia s Lophophyllidium gl > ¢ oyl 5o sMe
sVerbeekiella gla i > ¢, S5 7o T
, Lophophyllidium

Ie— 3 2300 O “ 4
S5 S o 5l @S- 3,5 o 4 LONsdaleiastraea
Wangetal., ) Calods 2,15 o b LI s K s
Gl i ;55 s Ll oS L 51,2002
a— Verbeekiella Paracaninia (Lophophyllidium

Pesudofavosites gls i ¢y S Lo bl Ko s



YOU a0 Ll o3 9 (il iz oS b Jlos 50 Jlozr Wil Kigél g ooy s c3lx o0

Sl i 055 5 STgel 05 cwlid atzr sla by j0 Siggl gae Vel 51555, slapl o) Jsox

Subclass Form Family Genera (Subgenera) Species/subspecis
Bothrophyllidae Bothrophyllum sp.
Polycoeliidae Calop_hyllum angustum (Rothpletz, 1892)
Sochkineophyllum sp.
Barbarella stellaforma Fliigel, 1972
. cf. percymmetricum
. f
Plerophyllidae Ufmia sp. (Fliigel 1972)
Paracaninia sp.
Plerophyllum angustum Fligel, 1972
Pentaphyllidae Tachylasma cf. gracile
g Metriophyllidae Asserculinia sp. (Flugel 1972)
= cambodgense fantainei
@ Lophophyllidiidae | Lophophyllidium clavaeformis Fliigel, 1972
breviseptatum (Fliigel, 1972)
3 Verbeekiella austrglls (Bey”f:h 1865)
o L gerthi parva Flugel, 1972
=2 Verbeekiellidae - —
x Wannerophvilum cristatum kahleri Flugel, 1972
Py densum Flugel, 1972
Amplexocarinidae | Amplexocarinia cf. abichi
Antiphyllidae Sloveniaxon sp.
Adamanophyllidae | Prosmilia paralella Flugel, 1972
Geyerophyllidae Amygdophylloides sp.
Solitary Pavastehphy_llum undaformis Fligel, 1972
= . (pesudocarniaphyllum)
- S . Lonsdaleiastraea iranica Ezaki, 1991
=29 Waagenophyllidae kueichowense pauciseptatum
o QO 101
3 Cerioid Wentzellophyllum Fliigel, 1972
Wentzelella (Wentzelella) katoi Flugel, 1972
. . huangchowensis Huang, 1932
2 . Yatsengiidae Yatsengia - g - - g
(-‘; Fasciculate kiangsuensis mabuti Minato, 1955
= Durhamindae Durhamina sp.
Favositidae Sutherlandia jamalensis Niko et al., 2018
Cerioid Pseudofavositidae | Pseudofavosites emguus Fluge_l’ 1972
g > fusiforme (Flagel, 1972)
3 % Micheliniidae Michelinia sp.
@ O - =
= _ ' Gertholites diversaporus (Flagel, 1972)
Fasciculate Pachyporidae Sp.
Thamnoptychia directa (Flugel, 1972)
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6- Boreal

7- Perigondwanan
8- Spitshergen

9- Primorye

10- Sverdrup
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1- NW Iran (Ezaki, 1991); 2- Rutog County, west Xizang (He and Weng, 1982); 3- Baoshan, Yunnan (Wang et al., 2013);
4- western Thailand (Wang et al., 2013); 5- Carnarvan basin (Hill, 1942, 1954).
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ECIR: East Central Iran (Flugel, 1972; Badpa et al., 2013); CIRA: Centeral Iran-Abadeh (Douglas, 1936; Ezaki, 1991); NWIR: North West Iran
(Ezaki, 1991; Ghaderi et al., In Press); AL: Alborz (Fliigel, 1964, 1968, 1990); SEIR: South East Iran (Douglas, 1950); PA: Pakistan (Fliigel, 1991,
1995); AF: Afghanistan (Hill, 1942, 1954; Leven, 1997; Wang et al., 2013); SEP: South East Pamir (Kossovaya, 2009); TM: Timor (Wang et al.,
2013; Wang et al., 2017); Sc: South China (Wang et al., 2013; Wang et al., 2017); ST: Shan — Thai Block (Wang et al., 2002); BA: Baoshan Block
(Wang et al., 2002); TC: Tengchong Block (Wang & Sugiyama, 2002); LA: Lahasa Block (Wang & Sugiyama, 2002); QT: Qiangtang Block (Wang
& Sugiyama, 2002); HI: Himalaya Treann (Wang et al., 2003); KQ: Kunlun — Qamdo (Wang et al., 2003); IM: Inner Mongolia (Wang et al., 2003);
JP: Japan (Wang & Sugiyama, 2002); WM: West Myanmar (Wang et al., 2013); AU: Australia (Kossovaya, 2009; Wang et al., 2013); TR: Turkey
(Fltgel, 1994); UR: Ural (Fedorowski et al., 1999; Kossovaya, 2009); CN: Canada (Fedorowski et al., 1999; Kossovaya, 2009); ALS: Alaska
(Wilson, 1991; Fedorowski et al., 1999; Kossovaya, 2009); BT: British Clombin (Fedorowski et al., 1999; Fedorowski & Bamber, 2001).

EP: Early Permian; AS: Asselian; ESA: Early Sakmarian; SA: Sakmarian; AR: Artinskian; KU: Kungurian; MP: Midel Permian; RO:
Roadian; WR: Wordian; CA: Capitanian; WU: Wuchiapingian.

>
©
Gener é%%%i5é5%585$855532%§2&g5§5
=
Calophyllum AR ¥ | * | * = " " = -
Sochkineophyllum * | x| x ¥ =
Plerophyllum * | * * > -
Barbarella 2 =
Ufimia D e|e| e E T T *
Paracarnina * * | x | * x| *
Tachylasma S w | * ¥ 3 =
Prosmilia * | * | *
Asserculinia N N * | * = -
Lophophyllidium e | x| x w | | x| x| k| * | x| * * * | * *
Verbeekiella e w | % | | * | * ¥ | % | * A " -
Wannerophyllum * | * * | * *
Bothrophyllum * | x *
Amplexocarinia I * | ® | * * | % | % * "
Sloveniaxon o
Amygdalophylloides < * * =
Yatsengia N N * | | * *
Durhamina [ " v
Pavastehphyllum @ | = * | * *
Wentzellophyllum o e * * * | * w | =
Wentzelella kol | ko | k| * * | * o
Lonsdaleiastraea g * [ x| % * [ x * | * o
Sutherlandia < w |
Gertholites 2| = w | *
Thamnoptychia S
Michelinia * |k * * -
Pseudofavosites 2 e * * *
2|22 2 x sl2l <« < <<l <l8l20< | |2« <
Age IEEREE R EEEREEEEE R RHEHE R R
B E % B E R R EEEERE N EEEE:




Lol gt s ygile Lo pule (508 e o ollae Lo yooxe  YFY

Plate 1 5 mm.




YFO iy po GLdl e Canm g (owled diuz ol (b Jlosd 30 Jlo wijle SUgél grae oy syl o

Plate 2




Lok gt (s ygile Lo pule (6508 wlie  pllac Lo oo \dd

S

Plate 1

1. Wentzelella (Wentzelella) katoi Flugel, 1972: 1a) Transverse section, through specimen 691. 1b) Longthudinal section, through
specimen 691; 2. Wentzellophyllum kueichowense pauciseptatum Fligel, 1972: 2a-c) Transverse section through specimen B219.

2d) Longitudinal section through specimen 610; 3a-b. Macroscopic View of Wentzelella (Wentzelella) katoi Fligel, 1972, specimen
691.

Plate 2

1. Calophyllum angustum Fligel, 1972: 1) Transverse section through specimen B69; 2. Verbeekiella australis Fltgel, 1972: 2a)
Transverse section through specimen B21. 2b) Longitudinal section through specimen B21; 3. Lophophilidium claviformis Flugel,
1972: 3a) Successive Transverse section 618. 3b) Longitudinal section through specimen 618; 4. Wannerophyllum densum Flugel,
1972: 4) Transverse section through specimen B13; 5. Ufimia sp. Flugel, 1972: 5) Transverse section through specimen 637; 6.
Verbeekiella gerthi parava Fligel, 1972: 6) transverse section through specimen B99; 7. Sloveniaxon sp.: 7a) Transverse section,
through specimen B123. 7b) Longitudinal section through specimen B123; 8. Ufimia cf. persymmetricum Fllgel, 1972: 8)
Transverse section through specimen B60; 9-10. Asserculinia sp.: 9a) Longitudinal section through specimen 660. 9b) Transverse
section through specimen 660. 10) Transverse section through specimen 616; 11-12. Barbarella stellaforma Flugel, 1972: 11a - d)
Successive transverse section through specimen B82. 12a - c) Successive transverse section through specimen B82; 13.
Lophophyllidium breviseptatum. Fligel, 1972: 13a) Transverse section through specimen B43. 13b) Longitudinal section through

specimen B43.
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Introduction

Coral fossils of Jamal Formation Bagh-e-Vang member in Bagh-e-Vang and Shesh-Angosht stratigraphic
sections (Tabas area of East-Central Iran) have been investigated in this research. Except the studies by
Flugel (e.g.; 1964, 1968, 1972, 1995) and Ezaki (1991) Permian corals are poorly known from Iran. The
Jamal Formation was firstly introduced by Stocklin et al. (1965) for the Permian rocks of east central Iran
consisting mainly of limestone and dolomite in Shotori and Shirgesht Mountain ranges of the Tabas Block.
With 293 to 473 m thickness (Stocklin et al., 1965; Ruttner et al., 1968; Leven and Vaziri Mohaddam,
2004), its succession confined unconformably upon eroded surface of siliciclastic rocks belonging to the
Carboniferous Sardar Formation and is conformably overlain by the Lower Triassic Sorkh Shale Formation
(Partoazar et al., 2014). Jamal Formation in the studied sections is divided into 2 members, Bagh-e-Vang and
Cherty Limestone member. The first one which is the main subject of the current research consists of shale
and fossiliferous limestone with a siliciclastic rock unit of conglomerate and sandstone at the base, which is
overlaid on the green shales of the Sardar Formation. The member is overlaid by cherty limestone of the
Jamal Formation through a conglomeratic horizon. This study discuss paleontologically and
paleobiogeographically the new material collected from the Jamal Formation in the mentioned localities,
Bagh-e-Vang (coordinates of N33°58727" and E56°47'33") on the southwestern flank of the Bagh-e-Vang
Mountain and Shesh-Angosht (coordinates of N33°59'15” and E56°46'50") on the western flank of the Shesh-
Angosht Mountain, at the north of Tabas.

Materials and methods

Beside the lithostratigraphical studies in the field, we looked the whole succession of the Bagh-e-Vang
member to investigate the coral contents. Totally more than 350 specimens of in situ and float solitary and
colonial corals have been collected bed by bed. The specimens were immersed in cold water for one week
for study to remove the soft sediment particles attached to them with a special brush. Subsequently, the
descriptive characteristics of the specimens included external features such as overall shape, length,
diameter, diameter, base and calyx diameter, presence or absence of transverse and longitudinal bands,
preservation and wall thickness, rejuvenation, columella and its diameter and depth of calyx were recorded in
the respective tables and photographed from various positions with a Canon XD60 camera. In addition, coral
fossils serially sectioned in the transverse and longitudinal directions according to the size and conditions of
the study. They were studied under normal light (PPI) binocular microscope with a magnification of 5. In the
thin section studies, coral diameter, dissepimentarium thickness, number of dissepiment rows, their size and
slope, types of dissepiments, central structure, number, shape and thickness of septa as well as their types
(Alar septa, cardinal septa, etc.), granule, fossula, tabularium and their number in cm, tabular diameter, type
of wall, its thickness and ornamentation, central area diameter and septotheca were investigated. The final
determination is carried out based on the proper literatures such as Flugel (1964, 1972, 1990), Ezaki (1991),
Fligel & Hubmann (1993), Fedorowski (2010), Berkowski (2012), Kossavaya et al. (2012), Somerville et al.
(2012).

Discussion and conclusion
The stratigraphic interval in which all examined tabulate corals occur represents the lowest ca. 60 m part (=
Bagh-e VVang Member in Partoazar, 1995), where carbonate facies are sandy to marly and contain interlayers
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of sandstone, shale, and olistolith. The Bagh-e-Vang member was dated by various taxa. These results are as
follows: Bolorian ( = Kungurian; fusulinids; Leven and Vaziri Mohaddam, 2004), Yakhtashian ( =
Artinskian) to Bolorian (fusulinids; Arefifad, 2006), Artinskian to Kungurian (bryozoans; Ernst et al., 2006),
Bolorian to early Kubergandinian (=early Roadian; fusulinids; Leven and Gorgij, 2011), and Sakmarian to
Kungurian (conodonts; Voulo, 2014). Taking these information into consideration, the age of corals
examined herein is best constrained as late early Permian. The Tabas Block forms the Central-East Iranian
Microcontinent with the Yazd and Lut blocks, whose paleogeographic position is interpreted to have been
part of northern margin of Gondwana during early Permian time (e.g. Berberian and King, 1981; Ruban et
al., 2007). It is concluded that, therefore, habitat of the Jamal coral assemblage was on the southern shelves
of the Paleotethys.

The coral assemblage of the Bagh-e-Vang member comprises 27 genera, 2 subgenera, 35 species, and 6
subspecies belong to 20 families of solitary and cerioid-fasiculate colonial Rugosa and Tabulata corals. This
fauna is similar to Early Permain (Sakmarian — Kungurian) assemblages of the Cimmerian blocks. They are
categorized into two distinct Waagenophyllum and Cyathaxonia fauna; although the Cyathaxonian forms
with more diversity and abundance are dominant in the studied sequences. The Fasciculat and cerioid
colonial genera of the Waagenophyllum fauna approve the shallow warm water tropical realms of the Tethys
Ocean, however the small solitary Cyathaxonia fauna mostly tends to cool - temperate antitropical,
antiequatorial or bipolar realms of the northern and southern hemispheres in the Permian (Wang et al., 2013).
It means the Cyathaxonia fauna of the Bagh-e-Vang member are comparable with the Pri-Gonwanan realm
and the Waagenophyllum fauna are similar to those from North and South China in the tropical realm.
Consequently, the Early Permian coral fauna in the Bagh-e-Vang member suggests a complex
paleobiogeographic pattern consist of tropical Waagenophyllum and cool-temperate Cyathaxonia fauna.

Kayword; Permian; Coral; Tabas; Jamal Formation; Bagh-e-Vang Member; Shesh-Angosht section;
Paleobiogeopraghy.
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