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SYMBOL LITHOLOGY FORMATION

2] Eolian sand.
o (g Lk .
e g la™= [o Q" Middle dasht: alluvia-proluvial pebble gravel, sand, conglomerate.
(o] & | Q™:Eolian sand.
igh dasht: alluvial-proluvial pebble gravel and sand, gravelly
g High dasht: alluvial-proluvial pebbl | and sand, I d
g E Pl [Weakly- d boulder c { [& grained d:
i
8 E,  Tuffite, tuff, congl marl, litic li ignimbrite .
(o] =
g © - Colored Melange Zone.
al
g PR Dolomitized limestone.
mestone. JAMAL Fm.
- Black calcareous quartz sandstone and shale with limestone interbeds.  SARDAR Fm.
(5]
'3 c -Limestone, sandstone, siltstone, shale. ~ SHISHTU Fm.
N 3
o S Li dolomitized li rare marl interlayers. BAHRAM Fm.
2 E Dolomite. SIBZAR Fm.
—_ - Diabase, quartz sandstone. . o
E Red and white quartz sandstone, diabase, lenses of quartzite. rarely of dolomitized limestone. PADEHA Fm.
= i lomite, siltstone. NIUR Fm.
-\r let-red, g ish-grey d: , B [: , lenses of i T Fm.
L. Pale Lakh marble, Marble, dolomite.
M,: Doshakh
metamorphites, [N
L epidote-chlorite, ~_River, drainage Stratigraphic section
- g carbonate-chlorite
2 o schists, phyllite, Major fault = {-29'Dip of bed (Estimated)
g- % '"e'ad'al;ase- —Second classroad = = = Third class road
[<] metasandstone,
o marmorized
limestone, marble.
- Pol-e Khavand gneiss, schists, gneiss, muscovite granite.
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4 Sandberg et al., 1978

5 Ziegler and Sandberg, 1990
6 Hartenfels, 2011

7 Corradini et al., 2016

8 Spalletta et al., 2017
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Rhachistognathus Locheria, Ancyrognathus, ldiognathodus, Declinognathous [Protognathodus .Clydagnathus
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Palmatolepis winchelli to Ancyrognathus ubiquitus zones (A2-A6)

s Ancyrognathus  ubiquitous Palmatolepis winchelli slas S s> ool 5 055 Sy ol 6)‘-1§¢U
(03,55 il andlan 550 Ogeit, 5o s £8 opl &S ol ai S & 50 (Girard et al. 2005) Palmatolepis bogartensis
Polygnathus cf. alatus Polygnathus cf. politus Ovanatanova 1969 s> S (slad 55 s> QJJ;T wargs b Js
S pleld 53 e 535S la &S 51« (AB 4 4.5 ,3) Polygnathus webbi Stauffer, 1938 s Huddle 1934
5 SBLsl eYeve 1448 (S a5 JK5) Lyl e 5k linguiformis Zone s Ses s aisl e weli- sl
Upper rhenana-) VU o303 4 Glate 055 G ool 53 (835555 48 gazme (Y0 0¥ (S YA YooY A6 S
5 A3l Palmatolepis winchelli to Ancyrognathus ubiquitus zones sl 035 Cus 3 J3las 5 oul (linguiformis
S 0,5 Sl Lol o sla Y il (OIS gy 53 4835 Oy 5 &y S g 41 S O geity 53 ol /51
RAPEPRY .Jisjfj odalin HSde j e o (YO oK Jome ) Lss oois Ol oL sla o 2l 3 &S

AL Polygnathus cf. xylus 5 Polygnathus aequalis 053 5b opl ol er s sls

Palmatolepis triangularis Zone (A7-A9)
e 45 Palmatolepis subperlobata Zone o5 o b wsls saels (Y4IV) 0K 5 Wl Sladllas ulal 5

Palmatolepis subperlobata « ;3  y¢b Jsl b 5 il e sdaie ool LOWET triangularis Zone e -zl L
ol el oae a3 s 43 50 sdalie Palmatolepis subperlobata &S axdlas 540 O seisty 53 35 e asie
88 s 3l S e Lasie AT &4 > Palmatolepis triangularis Sannemann 1955a 56l ol b 055 s

0355 ol s & 1L . Polygnathus brevilaminus, Polygnathus aspelundi o 55 5L o) 55 o aadllas 59558 sla

HlaBl sk

Palmatolepis delicatula platys to Palmatolepis minuta minuta zones (A10-A13)

9 Ovnatanova and Kononova 2001; 2008
10 Bultynck, 2003
11 Carmichael et al., 2019
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Middle triangularis Zone Ziegler and 055 w3 L dew 45 Palmatolepis delicatula platys Zone 55 cuns
Middle .. » 2.5 L Pelekysgnathus inclinatus Thomas, 1949 48 ;52> :Jsl L il » Sandberg 1990
Middle .. s .5 L Ancyrognathus sinelaminus (Branson and Mehl, 1934a) , triangularis to Upper praesulcata
Sls V440 (S i 5 I35 NN sy 5 S i) 545 e eskdoe triangularis into the Uppermost crepida
s S AL2 s Palmatolepis perlobata perlobata Ulrich and Bassler 1926 48 s> ool (7Y 2 (KK

:g:,.w\Ji';‘;cu'jf}>JALZe\ﬁ§u¢§ﬁ>@lojjw5w\&glibu.a.?'bij);wdu«j}f}l

Icriodus alternatus alternatus, Icriodus alternatus helmi

Palmatolepis crepida Zone (A14-Al15)
(YW O, 5 WLl bl 0L« Lower crepida (Ziegler and Sandberg 1990) Jsles 055 s o

O (w45 335 o asie Palmatolepis minuta loba Helms, 1963 (¢4 58 s> pieso b 055 Sy o2l (0 0 50
Icriodus 53 s ol sl s L .0 base of the crepida Zone to rhomboidea Zone (Spalletta et al. 2017) ;|
S opl 53 ol anlllas 5558 slaai§ s 3135 5 s 5 4w alternatus helmsi Sandberg and Dreesen 1984

AL . Icriodus alternathus alternathus, Polygnathus cf. communis communis :0 53

Palmatolepis termini Zone (A16)
$465S Sy sl L Ol s e AL Middle crepida (Ziegler and Sandberg 1990) U Jslae 035 Gy 02!

oS (VY IS5 5 ) 358 e asiie ALE 44 s Polygnathus semicostatus Branson and Mehl, 1934a
<l ultimus Zone 053 <y b Palmatolepis termini Zone o3 <3 ;I Polygnathus semicostatus (s« o
Icriodus alternathus alternathus, o3 sb cpl 55 ol adllas 29358 sbaa S s 31TV OLKes 5 WL

.Lx.a Palmatolepis minuta loba, Polygnathus cf. communis communis

Palmatolepis glabra pectinata to Palmatolepis rhomboidea zones (A17-A18)

Palmatolepis glabra pectinata Ziegler 1962b M1 Sandberg o=l g4 S o ol L 055 s opl cp 2l 500
Palmatolepis quadrantinodosalobata Sannemann 1955a M1 Sandberg and Ziegler s« S 5 and Ziegler 1973
b s 4 b e sJlcriodus alternathus alternathus (s« 8 s> op 51 .35 8 o Lasein ALT 4505 531973
55 el addlas B9 5S S s (YOI O 5 Wl ¥ 0¥ (K 5) Carl AL &gl 53 O3 Sy o

(S 055k 0]

12 Sandberg and Dreesen, 1984
13 Huang and Gong, 2016
14 Ji and Ziegler, 1993
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Polygnathus. cf. communis communis, Polygnathus padovanii, Polygnathus cf. subnormalis, Palmatolepis
minuta minuta

Palmatolepis gracilis gracilis Zone (A19)

sl Al 0 184 (S i 5 IS5 bau 5 el 3 e Upper rhomboidea Zone 055 Cuws s Gdaie 055 a3 00l

(A19) > Bispathodus stabilis vulgaris 5 Polygnathus triphyllatus [Palmatolepis gracilis gracilis slsa S 52>

VA IS 5 oS 01448 S ) il e Palmatolepis gracilis gracilis Zone 055 G ool Se p G
i els 05 8b o s 5368 (YWY Ol K Wl

Polygnathus semicostatus, Palmatolepis glabra pectinata, Palmatolepis minuta minuta, P. subnormalis,
Mehlina strigosa, Icriodus cornutus, Polygnathus inconinnus

Palmatolepis marginifera Zone (A20)
A20 & ;.5 > Palmatolepis perlobata maxima Muller 1956 ¢4 S sa>= sl o Gdae 055 Sy opl o2 23 50

Upper marginifera Zone | (YA )V 0l 5 Whal 044Y K5 5 ) wlal 48 pl g o 28 &S
Cews i opl 3 Polygnathus triphyllatus Helms, 1961 2L Jig e 455 pamen .ol LOwer expansa Zone b
r ol o en o S L (YWY OLSes 5 WLl 555 00 5,80 033

Bispathodus stabilis vulgaris, Palmatolepisgracilis gracilis, Palmatolepis minuta minuta, Polygnathus
semicostatus Icriodus cornutus

Scaphignathus velifer velifer to Palmatolepis rugose trachytera zones (A21)

Scaphignathus s Scaphignathus velifer velifer Helms 1959 2> slads 8 5 sz ool b 053 G ool o0 05 500

Uppermost {55 G Jslas 035 Gy opl 33,5 o end A21 & 53 55 velifer leptus Ziegler and Sandberg 1984

Olge o (YOI OLKes 5 Wlwl) law g oS wib o (V440 oS s A5 g o s>~ Marginifera Zone
il e o3t 4ol e s S sl .ol ol 3 e Scaphignathus velifer velifer o5 cu

Polygnathus perplexus, Polygnathus granolusus, Alternognathus regularis regularis, Polygnathus nodocostatus,

Branmehla bohlenana, Bispathodus stabilis vulgaris, Palmatolepis perlobata maxima, Mehlina strigose,
Polygnathus semicostatus

Pseudopolygnathus granulosus Zone (A22)
s Palmatolepis gracilis sigmoidalis Ziegler, 1962a, (slsai S s> sl b 053 sy o2l 02 0) Sy
PR OJ_;-T L SBss 5,0 55 s =~ Bispathodus stabilis stabilis (Branson and Mehl, 1934a) [M2]

Icriodus cornutus Sannemann 1955b, Palmatolepis minuta minuta Branson and Mehl 1934a, Scaphygnathus

s 3 J3lee Psudopolygnathus granulosus Zone 053 Cows 3 5L 0 A22 & 503 )5 velifer velifer Helms 1959

5 A5 0947 K5 5 o YT (S ) AL e Upper trachytera Zone ois astbids 5 i 5 oo dB O35

15 Metzger, 1994
16 Klapper and Ziegler, 1979
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Bispathodus stabilis vulgaris, o) s ool gl S35 Ko 1YWV O 5 Wl AAY (S i

g ¢U Ol |, Mehlina strigosa

Polygnathus styriacus to Palmatolepis gracilis manca zones (A23)
S8R s s O Sy bl p s AL e satls gl S eS8 BB 05 (b 05 Sa) dIs ol
4 403 > Scaphygnathus velifer leptus Ziegler and Sandberg, 1984 ,axLs 55558 455 aull il olis § S5
Palmatolepis gracilis & Scaphignathus velifer velifer Zone ;| s 0 S B8l Sd 3 55l e S ke A23
(YWY O 5 W) aib e 1ls 1, manca Zone
tel ol o slal 8 e

Bispathodus stabilis stabilis, Branmehla bohlenana, Palmatolepis gracilis sigmoidalis

Palmatolepis gracilis expansa Zone (A24)
ol s s el 1480 S i 5 S5 a5 sl b e LOWeT €XPANSA ZONE O3 S 3 J3las 055 S 3 !

Palmatolepis , Bispathodus jugosus (Branson and Mehl, 1934a) 55558 Lasli €8 55 s 055 Ca)
Palmatolepis gracilis expansa 3| <5 55 & oo 2555 5 o s gracilis expansa Sandberg and Ziegler, 1979
tela ol e sa0 B ple (YWY Oes 5 WLwl) 4l - Bispathodus ultimus &

Clydagnathus ormistoni, Bispathodus bispathodus, Bispathodus stabilis stabilis.

Bispathodus aculeatus aculeatus Zone (A25)
S 2l o e el 1440 (S i 5 S5 b 5 ol 5 ne Middle expansa O 5 Cons s dalas 033 3 0]

2} s o 2.8 Bispathodus aculeatus aculeatus (Branson and Mehl, 1934a) ,axli 43S ;s> sl b 033
texanus Zone G Middle expansa 31 VAAY (S s 5 S5 law g 5 VAL OLes 5 o) Sldlas bl &S

338 o & 4w 3 Clydagnathus ormistoni Beinert et al. 1971 (g4 58 055 Gy opl 53 AL o

Bispathodus costatus Zone (A26)
Bispathodus costatus Branson 1934 M1 Ziegler and 2xli &8 jsa>= ol b 053 Gy cpl cp 0 3,

il ol en slad S L 353 e eseis Sandberg 1984

Bispathodus bispathodus, Bispathodus spinulicostatus, Pseudopolygnathus cf. primus, Polygnathus communis
collinsoni, Bispathodus jugosus, Palmatolepis gracilis expansa, Polygnathus perplexus, Bispathodus cf.
costatus

Bispathodus ultimus Zone (A27-A29)

" Lane et al., 1980
WWAA Olies 5 55L A o3l o o Ol s il (3 g3 — oade o 25 AT



S80S s S MRl Ll g alb Al e e ($ 55 e ol 8 Sl 4

S au g5 sl b ee COstatus—kockeli Interregnum , praesulcata zones s Upper expansa Jsles O35 G 02!
_as<ia Bispathodus ultimus (Bischoff, 1957) s> sl b 053 s ool s Se ool MY 00 0L
. <! Middle praesulcata & Upper expansa ;| (Ziegler and Sandberg 1984) _.L.l , ol s 8 S &S 34h e
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Bispathodus spinulicostatus, Pseudopolygnathus cf. primus, Bispathodus aculeatus aculateus, Polygnathus
communis collinsoni, Bispathodus costatus, Bispathodus bispathodus, Palmatolepis gracilis expansa

O 5 WLl 5 ¥2V2 ¢ ol S s lubial slagaud 53 wlal  Bispathodus ultimus Zone O3 s s VL 3,0
Siphonodella S 2> L VAVA (e 5 S pdiww ulul 2 L 5 Protognathodus kockell g2 -J5l L b YoV

e 055 U B ol SUUE B 53 HS0e 45 ss sa e 4 xS Ly 035 asie praesulcata
3L praesulcate Zone

?Protognathodus kockeli - L. Siphonodella crenulata zones (A30-A32)
5 LLVY A e X7] 55 S s Lasis Siphonodella sulcata s « 55 s> sl b 055 sy ol oo 20 50

3ol 53 5 il o3 Ol san 0L, g sl Ciliee bl 5o 5 atdll mewy oldlar SuSl 68 plaSepl @
Siphonodella bransoni (= Siphonodella <8 Y+ V8 (O Kas 5 usly S 10 sl o 530 Jler ol asdllas sla 5
IY] ol esges me L3L e DIC e Gdae Liw s oS S |, Protognathodus kockeli 45" ;5 5 duplicate M1)
ool a0y b s S sdaline SOUI 3 3 580 pasli gls g pS SIS oSl w e s L [vo v
4,5 5 longiposticus  Protognathodus collinsoni, Polygnathus inornatus, Polygnathus —gla—4 S 52>

Ssed e 1y 20l 556 Ol g5 e Polygnathus parapetus

Siphonodella isosticha — U. Siphonodella crenulata to Upper Gnathodus typicus zones
(A33-A35)
Gnathodus delicatus, Gnathodus cueniformis, (slax S 5l ol b (dls 2 b 053 sy 2l (25 S0

Gnathodus typicus, Hass, ;b s 4 555 o jesie A33 44 > Gnathodus semiglaber, Gnathodus typicus

o el B Jls ol SS& typicus Zone O Gy Sodelb 55 Lals S955S sss s pde 51953

sk

Scalignathus anchoralis-Doliognathus latus Zone (A36-A38)
s 7S 51515 o5 Gnathodus pseudosemiglaber Thomson and Fellows, 1970 | sa> ol U 053 Conss ool 0p 103 550

Al e M8 0,8 5 KL DAY OLes 5 o ladllas Ll s texanus Zone G anchoralis-latus Zone i .

.Jz.s Gnathodus semiglaber, Gnathodus typicus o s (slaciss 55 s 54 oo aseis A5 &gl )3

18 Kaiser et al., 2009
19 Belka and Korn, 1994
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Upper Gnathodus texanus to Adetognathus unicornis zones (A38-A45)
Gnathodus bilineatus , Locheria commutata Branson and Mehl 1941 4l - ol b 055 sy ol 0 05 500
) s b petli Gl 8 Olse 4 5 Sde S sS WS 55 a4l e eseie bilineatus Roundy 1926

LYo va e ]ust

Rachistognathus muricatus Zone (A46-A48)
035 ol 258 o s Rhachistognathus muricatus (Dunn, 1966) (455 ;s> sl b 055 Cansy opl 0 03 5,0

o jor slacigs oS das e OLLS |, (Mississippian - Pennsylvanian) Yl-:. 5 i S 5, (late Serpukhovian)

s el

Gnathodus girty girty, Gnathodus girty simplex

L™ ey, A2 S 5
P TIY b .« Cavusgnathus 5 Lochriea Gnathodus sla o |ols in jass S s zh sbaisys
S35 5, 3 BashKirian 4 slaxs Declinognathodus s 58 o 2> sl b s Lsd 0 5 2 Serpukhovian
bl a0 seneS [AL VA AN At va] 335 (ﬂ)f%.\? (Mississippian - Pennsylvanian) : .- i
el 83 505 e (= e A 525 50 (81 GSSP Ol 15 (K 6D) sl 0558 b V880 Lo s i S
$4sS  ,5 4w Jsli) Declinognathodus noduliferus sensu lato exls K358 LSt el ol
Declinognathodus s Declinognathodus noduliferus noduliferus, Declinognathodus noduliferus inaequalis
N0 ] 03 S B yme e s il S 5 e sl 53 Sl d Sy el S Ol ge 4 (noduliferus japonicas
AT YA Y A gy

Declinognathodus noduliferus Zone (A49-51)
VoA Slxe 53) A49 &4l s D.onoduliferus s.l. Ellison and Graves 1941 2> - Jsl U 05 Canss ol 03 5,

D. noduliferus  Jels (g2 YYO U VoA Sl s ol lacisngS ssd e jaiie (S edelB 5l (g

AL .~ Declinognathoduus praenoduliferus Nemirovskaya and Nigmadganov 1992

Idiognathoides sinuatus — Rachistognathus minutus Zone (A51-A53)
LS jsa= sl boOsy G opl el e s 3L Middle Bashkirian o e 033 < o
Idiognathodus sinuosus. Ellison and Graves, s Rachistognathus minutus minutus (Higgins and Bouckaert 1968)

Sl &\ el 3> lower Morrowan (base of sinuatus-minutus Zone) ;i Laof s 0 S &S 34h e aseia 1941

0 Varker et al., 1991
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Fig.1- Polygnathus aequalis Klapper and Lane, 1985; Upper view of IUMC 222, sample A4, X 289, Fig. 2-
Polygnathus alatus Huddle, 1934; Upper view of IUMC 222, sample A4, X 289, Fig. 3- Polygnathus cf. politus
Ovnatanova, 1969; Upper view of IUMC 125, sample A6, X 131, Fig. 4- Polygnathus cf. xylus Stauffer, 1940,
Upper view of IUMC 103, sample A4, X 205. Fig. 5- Palmatolepis triangularis Sannemann, 1955; Upper view
of IUMC 101, sample A7, X 140, Fig. 6- Polygnathus aspelundi aspelundi Savage and Funai, 1980; Upper view
of IUMC 222, sample A8, X 300, Fig. 7- Polygnathus brevilaminus Branson and Mehl, 1934a; Upper view of
IUMC 125, sample A13, X 131, Fig. 8- Pelekysgnathus inclinatus Thomas, 1949; Lateral view of IUMC 124,
sample A10, X 140, Fig.9- Ancyrognathus sinelaminus (Branson and Mehl, 1934); Upper view of IUMC 100,
sample A10, X 127, Fig. 10- Icriodus alternathus alternathus Branson and. Mehl, 1934; Upper view of IUMC
105, sample Al11, X 216, Fig. 11- Palmatolepis perlobata perlobata Ulrich and. Basller, 1926; Upper view of
IUMC 160, sample Al12, X 143, Fig. 12- Icriodus alternathus helmsi Sandberg et Dreesen, 1984; Upper view of
IUMC 146, sample A15, X 137, Fig. 13- Palmatolepis minuta loba Helms, 1963; Upper view of IUMC 167,
sample Al4, X 179, Fig. 14- Polygnathus semicostatus Branson and Mehl, 1934; Upper view of IUMC 119,
sample A16, X 141, Fig. 15- Polygnathus cf. communis communis Branson and Mehl, 1934; Upper view of IUMC
108, sample A15, X 188, Fig. 16- Palmatolepis glabra pectinata Ziegler, 1962; Upper view of IUMC 207, sample
Al7, X 127, Fig. 17- Palmatolepis minuta minuta Branson and Mehl, 1934a; Upper view of IUMC 148, sample
Al7, X 120, Fig. 18- Palmatolepis quadrantinodosalobata Sannemann, 1955a; Upper view of IUMC 102, sample
Al7, X 161, Fig. 19- Polygnathus padovanii, Perri and Spalletta, 1990; Upper view of IUMC 158, sample A18,
X 201, Fig. 20- Polygnatbus webbi Stauffer 1938; Upper view of IUMC 222, sample A4, X 289, Fig. 21-
Polygnathus aff. subnormalis Vorontsova and Kuzmin, 1984; Upper (a) and lower (b) view of IUMC 196, sample
Al8, X 181, Fig. 22- Polygnathus triphylatus Ziegler, 1960; Upper view of IUMC 170, sample A20, X 142, Fig.
23- Mehlina strigosa (Branson and Mehl 1934); Lateral view of IUMC 185, sample A19, X 97, Fig. 24- Icriodus
cf. cornutus Sannemann, 1955; Upper lateral view of IUMC 139, sample A19, X 261, Fig. 25- Polygnathus
inconcinnus Kuzmin and Melnikova, 1991; Upper view of IUMC 206, sample A19, X 86, Fig. 26- Palmatolepis
perlobata maxima Mauller, 1956; Upper view of IUMC 198, sample A19, X 126, Fig. 27- Bispathodus stablis
vulgaris (Dzik, 2006) Branson and Mehl, 1934; Upper view of IUMC 128, sample A21, X 216, Fig. 28-
Scaphignathus velifer velifer Helms, 1959; Upper view of IUMC 125, sample A21, X 131, Fig. 29- Branmehla
bohlenana Helms, 1959; Upper view of IUMC 155, sample A21, X 172, Fig. 30- Polygnathus
nodocostatus Branson and Mehl, 1934; Upper view of IUMC 125, sample A21, X 131, Fig. 31- Polygnathus
granulosus Branson and Mehl, 1934a; Upper view of IUMC 177, sample A21, X 197, Fig. 32- Alternognathus
regularis regularis Ziegler and Andberg, 1984; Upper (a) and lower (b) views of IUMC 186, sample A21, X 123,
Fig. 33- Polygnathus perplexus Thomas, 1949; Upper lateral view of IUMC 157, sample A21, X 201, Fig. 34-
Scaphignathus velifer leptus Ziegler and Sandberg 1984; Upper view of IUMC 197, sample A23, X 125, Fig.35-
Palmatolepis gracilis sigmoidalis Ziegler, 1962a; Upper-lateral view of IUMC 187, sample A22, X 122, Fig. 36-
Bispathodus stabilis stabilis (Branson and Mehl, 1934a); Upper lateral view of IUMC 164, sample A22, X 201,
Fig. 37- Bispathodus bispathodus Ziegler, Sandberg and Austin, 1974; Upper view of IUMC 188, sample A26, X
144, Fig. 38- Palmatolepis gracilis expansa Sandberg and Ziegler, 1979 Morphotyp 1; Upper view of IUMC 141,
sample A24, X 201, Fig. 39- Polygnathus delicatulus Ulrich and Bassler, 1926; Upper view of IUMC 125, sample
A26, X 131, Fig. 40- Bispathodus costatus (Branson,1934) Morphotyp 1; Upper lateral view of IUMC 193, sample
A25, X 108, Fig. 41- Bispathodus jugosus (Branson and Mehl 1934a); Upper view of IUMC 200, sample A24, X
108, Fig. 42- Bispathodus ultimus Bischoff, 1957; Upper view of IUMC 181, sample A27, X 138, Fig. 43-
Polygnathus communis collinsoni Druce 1969; Upper view of IUMC 189, sample A26, X 143, Fig. 44-
Bispathodus aculeatus aculeatus Branson and Mehl, 1934a; Upper lateral view of IUMC 175, sample A25, X
161, Fig. 45- CLydagnatbus ormistoni Beinen, Klapper, Sandberg k Ziegler, 1971; Upper view of IUMC 222,
sample A24, X 289, Fig. 46- Pseudopolygnathus cf. primus Branson and Mehl, 1934b; Upper view of IUMC
125, sample A27, X 131, Fig. 47- Bispathodus spinulicostatus (Branson, 1934) Morphotyp 1; Upper lateral view
of IUMC 144, sample A26, X 183, Fig. 48- Icriodus costatus darbyensis Klapper, 1958; Upper view of IUMC
120, sample A28, X 159, Fig. 49- Protognathodus collinsoni Ziegler, 1969; Upper view of IUMC 222, sample
A31, X 289, Fig. 50- Polygnathus inornatus E. R Branson, 1934; Upper view of IUMC 222, sample A30, X 289,
Fig. 51- Polygnathus tichonovitchi Kuzmin and Melinkova, 1991; Upper view of IUMC 165, sample A13, X 201,
Fig. 52- Polygnathus parapetus Druce, 1969;19) Upper view of IUMC 222, sample A32, X 289, Fig. 53-
Gnathodus cuneiformis Mehl and Thomas, 1947; Upper view of IUMC 211, sample A35, X 188, Fig. 54-
Gnathodus semiglaber Bischoff, 1957;Upper view of IUMC 216, sample A35, X 178. Fig. 55- Gnathodus typicus
Cooper, 1939; Upper view of IUMC 222, sample A36, X 289, Fig.56- Gnathodus pseudosemiglaber Thomson
and Fellow, 1970;Upper view of IUMC 209, sample A37, X 143, Fig.57- Gnathodus bilineatus Roundy, 1926;
Upper view of IUMC 213, sample A38, X 130, Fig. 58- Gnathodus girty girty Hass, 1953;Upper view of IUMC
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214, sample A38, X 130, Fig. 59- Gnathodus girtyi simpLex Dunn, 1965; Upper view of IUMC 210, sample A38,
X 196, Fig. 60- Gnatbodus delicatus Branson and Mehl, 1938; Upper view of IUMC 222, sample A38, X 289,
Fig. 61- Locbriea commnutata (Branson and Mehl, 1941); Upper view of IUMC 222, sample A39, X 289, Fig.
62- Rhachistognathodus muricatus Dunn, 1965; Upper view of IUMC 219, sample A48, X 155, Fig. 63-
Declinognathus noduliferus s.I. (Ellison and Graves, 1941), Upper view of IUMC 222, sample A50, X 289, Fig.
64- Declinognathus praenoduliferus Nigmadganov and Nemirovskaya, 1992; Upper view of IUMC 222, sample
A49, X 289, Fig. 65- Idiognathodus sinusus Ellison and Graves, 1941; Upper view of IUMC 221, sample A52, X
280, Fig. 66- Rhachistognathodus minutas minutas (Higgins and Bouckaert, 1968); Upper lateral view of IUMC
212, sample A46, X 150, Fig. 67- Polygnathus inornatus inornatus Branson, 1934; Upper view of IUMC 222,
sample A30, X 289.
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I.  Palmatolepid or Palmatolepid-bispathoid (outer shelf)
Il.  Palmatolepid - polygnathid (middle-outer shelf)
1. Polygnathid-icriodid (middle-inner shelf)
IV.  Polygnthid - pelekysgnathid (inner shelf)
V.  Clydagnathid (various restricted marine and peritidal setting)
VI.  Scaphignathid (various restricted marine and peritidal setting)
VII.  Patrognathid (various restricted marine and peritidal setting)
VIII.  Pandorinellinid (various restricted marine and peritidal setting)
IX.  Antognathid (various restricted marine and peritidal setting)
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I.  Bispathodid (starved basin).
Il.  Scaliognathid-doliognathid (starved basin and lower slope).
I1l.  Gnathodid-pseudopolygnathid (fore slope).
IV.  Eotaphrid (shelf edge).
V.  Hindeodellid (outer platform).
VI.  Pandorinellid (inner platform)
VII.  Mestognathid (tidal lagoon and sabkha).

21 Sandberg and Gutschick, 1984
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Z5:
Z6:
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Z8:

: Palmatolepis winchelli to Ancyrognathus ubiquitus zones
Palmatolepis triangularis Zone

Palmatolepis delicatula platys to Palmatolepis minuta minuta zones
Palmatolepis crepida Zone

Palmatolepis termini Zone

Palmatolepis glabra pectinata to Palmatolepis rhomboidea zones

Palmatolepis gracilis gracilis Zone
Palmatolepis marginifera Zone

Z9: Scaphignathus velifer velifer to Palmatolepis rugose trachytera zones

Z10: Pseudopolygnathus granulosus Zone

Z11: Polygnathus styriacus to Palmatolepis gracilis manca zones
Z12: Palmatolepis gracilis expansa Zone

Z13: Bispathodus aculeatus aculeatus Zone

Z14: Bispathodus costatus Zone

Z15: Bispathodus ultimus Zone
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Z16: ?Protognathodus kockeli - L. Siphonodella crenulata zones Z19: Upper Gnathodus texanus to Adetognathus unicornis zones

Z17: Siphonodella isosticha — U. Siphonodella crenulata to Upper Gnathodus typicus zones

Z1

8: Scalignathus anchoralis-Doliognathus latus Zone

Z20: Rhachistognathus muricatus Zone
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Abstract

Late Devonian-Carboniferous (Mississippian-Pennsylvanian) conodonts fauna of Anarak
section, NE Isfahan (central Iran), led to identifying 67 conodont species belonging to 18
genera. 22 conodont bio-intervals were separated; 15 biozones belong to Late Devonian and
7 biozones belong to carboniferous (Mississippian-Pennsylvanian) time interval. Based on
field observation and sedimentological featurs and charactristics, the section, subdivided into
5 lithostratigrafic unit. The conodonts element show dark color, CAI=4 (11-a) in Frasnian
biozones, light color, CAl=1.5-2 (11-b,c) in Famennian and dark color in Carboniferous CAl=
5-5.5 (11-d,e) these changes in the Color Alteration Index reveals texture maturity and the
possibility of hydrocarbure potential in the Famennian stage.

Key words: Devonian, Carboniferous, Anarak section, Conodont biozones, Conodont biofacies.


mailto:*a.bahrami@sci.ui.ac.ir
mailto:Bahrami_geo@yahoo.com
https://www.google.com/search?q=hydrocarbure+potential&spell=1&sa=X&ved=2ahUKEwi0gq_91c_pAhUJsaQKHW3VCCAQBSgAegQICxAj

