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Qi High terraces, okd fans.

Cenozoic

Quaternary
Plesitocene
-Holocene

Tr:Undivided Upper Triassic deposits.
T3:Shale, ssnds!one siltstone, limestone. (Naiband Fm.)
b siltstone. (Shotori Fm.)

Late

T2 White- ngm grey limestone
T1:Light red-brown medium-thick bedded dolomite.

Mesozoic
Triassic

Early |

Mid

|
o
3
D
3

P1:Dolomite, dolomitic limestone.
Cs:Undivided Sardar and Jamal Formations.
Cs2:Shale, limestone, sandstone. (Sardar Fm.)
Cs1:Shale, sandstone, dolomite/ imestone intercalations.
5 LLIDB2EI DC2:Sity shale, sandstone, thin bedded limestone.
DC1:Shale, limestone, sandstone, thin bedded limestone.
Db:Brachiopoda bearing limestone, dolomite. (Bahram Fm.)
Dp:Calcareous sandstone, sandy limestone. (Pabdeh Fm.)
$Sd:Algae-coral bearing limestone, sandsf (Niur Fm.)

838y Tomestone. Sy Shale, sandsiona, sitstone.
silty Shale, quartzite.

Mid-
Late?

(Shishtu Fm.) i

Devon. Carboniferous

Paleozoic
[}
g

.smxﬂs(ha sandslone lime: oﬂe marl
Ordo. 2'9 red sa n% ndg limestone.
b urple red tul acsous sal sloue

= :Olivish silty shale, dark red silty cla’ystone
Es Brown-red dolomite, dolomitic limestone.
E5:Sandstone, silty mar, dolomite and limestone.
[E4:White quartzite locally with red sandstone (Top Qartzite). (Lalun Fm.)

> E3:Red arkosic micaceous sandstone. (Zaigun Fm.)
o E E1 IGAosll ypsum, nmestone nzdolova. sandstone.
8 - ranodiorit nalite (quar
Eg Variegated algal-cherty dolomite and limestone, | (D€su Series)
E2:Dolomite. (Soltanie Fm.)

(Katkuyeh Fm.)

(Kuhbanan Fm.)

Mid-Late

T
45 48 51 54 57 60E

Eurasian Plate

SYMBOLS
GEOLOGY
Major fault Mddidsdae. Escarpment
Minor fault ; Stratigraphic section

— — — Probable major fault
NON-GEOLOGY

= .. River, drainage
—— Measured dip

— 1029 ' Vauos

2 J 2590 Elevation in meter

Arabian

Plate
y /3 - 30-59°
J00km P ¢ s ’ 25 - 60-89 X, Abadoned mine
Oman Sea
- overtumed dip —— — Motorable track
MRF - Main recent Faull ZSFB - Zagros simply folded bet UDMA - Uromyeh - Dokhtar metamorphic arc
$8Z - Sananca) - Srjan Zone 218 - Zagros imbricate beit MZT - Main Zagros Thrust studied sedtion

“Shabdjereh .

Silurian

Katkoyeh Fm.

Ordovician
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Icriodella superba Range Zone

— Amorphognathus ordovicicus Range Zone

Amorphognathus superbus Range Zone
51 G4 44 Icriodella superba Range Zone (Katian—?Hirnantian, Upper (Ordovician & 53 < 5—0-)
Lasia Ol 4 Icriodella deflecta Aldridge, 1972. ; Icriodella superba Rhodes Lw s 4555 5
33,8 o Jolia |y S5l 655N (65,0 ahob U 5 Tl O e 32,0 3 Icriodella .o 555
LEY]

Amorphognathus ordovicicus Range zone(Katian—(?Hirnantian, Upper Ordovician) ¢ 5 jcw. 5-0-Y
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oSS s o o ol Olesss S 5US 53 ol Sl 58l g Sl ool w3 51 5 Sle
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Vo] ol 4 S 3 eslinad 3550 Jles SOST AL ordovicicus zone wb ol s 4 453 55

ol U Sl (gl gemmy ahol 5l a5 il 053 JIs xS Amorphognathus ordovicicus zone
S A ordovicicus  olsl s s .l e Sos glals 5 Il Gl el 5 (b B s o51)

LoY] W‘%’I)meéuwuﬁ% 34 )

Amorphognathus superbus Range Zone(Katian, Upper Ordovician) ¢ s jcw 3 —0-Y
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sample | G-1 | G-2 | G-3 | G4 | G5 | G-6 G-7
species
Amorphognathus ordovicicus
Amorphognathus superbus 2 s
Icriodella cf. discreta 0 "
Icriodella deflecta 2 "

Icriodella superba

Semiacontiodus carinatus

Semiacontiodus longicostatus

Upper Ordovician Conodont Biozonation
S| Baltos- North South  [North America
& | candia China China | Midcontinent
A . Amorph. A;r:hl 1ztn
morph. ‘L elognat.
ordovicicus divergens
ordovicicus Aphelognat.
[ grandis
£ 1" Brotop.  \_Ou.robustus /
N Amorph wm insculptus Oulodus
- [Yaoxiangnathus--------==-*-===-=- velicuspis
superbus neimenguensis | Hamarodus p
Belodina brevirameus Belodina
confluens confluens
® IBa't' Ph. undalus | Baitoniodus [ Ph. undatus
c | 2 2lobalus TRgiogely | alobatus [T Belodella
8| & compressa compressa
0 = -
S | © B. gerdaefE.quadrydactilus : E. quadrydactilus
= = Pl.acueleata Baltqngg?us PI. acueleata
@ | < B. variab P : waels
; r i
P.anserinus aE=EG P.anserinus Cah. sweetie

(Goldman et al. 2020 . Wang et al. 2018) ¢yt 53! i35S gl Gy 5 b A = IS
P. — ¢« B. — Baltoniodus ¢« Amorph. — Amorphognathus ¢ O. — Ozarkodina ¢ Hir. — Hirnantian : o,lLaz
Protop. — ¢ PIl. — Plectodina: E. — Erismodus ¢ Ph. — Phragmodus ¢ Y. — Yaoxianognathus; « Pygodus

Cah. — Cahabagnathus : Ou. — Oulodus ¢« Aph. — Aphelognathus; ¢« Protopanderodus

& S 4o 1\
o garms dw plulid Ol us3S 5 s SISl Kol isn lacin s Solatmm (613 24 yai
J. deflecta .. superba) Icriodella =iss 35 i 31 455 aw o 5ol o3 1y ey e 5351 51 (3 58
slae ST & (A, ordovicicus. A. superbus) Amorphognathus . 5l <3 55 5 (1. cf. discrete
Shls &S Col (i sed s B3 (sasai s S S8 50 oYU w55l 4 3leze Katian-?Hirnantian
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sl &S pled calaly cpl 55 el Cou )50 Lgde (Aien Semiacontiodus o uule Ol ge 4 O ¢S| &S
_ Semiacontiodus carinatus s« S 5 As esls o Semiacontiodus oo 4 o 54

Ao S sl 4558 5 5> Semiacontiodus longicostatus

Figs. A- P- Icriodella superba Rhodes,
1953.

(A)- Pa element, sample G4, UIMC
1083, (B)- Pa element, sample G3,
UIMC 1084, (C)- Pa element, sample
G4, UIMC 1085, (D)- Pa element,
sample G3, UIMC 1086, (E)- Pa
element, sample G3, UIMC 1087, (F)-
Pa element, sample G3, UIMC 1088,
(G)- Sb element, sample G3, UIMC
1089, (H)- Sb element, sample G3,
UIMC 1090, (I)- Sb element, sample
G5, UIMC 1091, (J)- Sb element,
sample G3, UIMC 1092, (K)- Sb
element, sample G4, UIMC 1093, (L)-
Sb element, sample G3, UIMC 1094,
(M)- Sb element, sample G3, UIMC
1095, (N)- Sb element, sample G3,
UIMC 1096, (O)- Sb element, sample
G4, UIMC 1097, (P)- Sb element,
sample G3, UIMC 1098,

Figs. Q- AF - Icriodella deflecta
Aldridge, 1972.

(Q)-Pa element, sample G3, UIMC
1099, (R)-Pa element, sample G3,
UIMC 1100, (S)-Pa element, sample G3,
UIMC 1101, (T)-Pa element, sample
G3, UIMC 1102, (U)-Pa element,
sample G3, UIMC 1103, (V)-Pa
element, sample G3, UIMC 1104, (W)-
Pa element, sample G3, UIMC 1105,
(X)-Pa element, sample G3, UIMC
1106, (Y)-Pa element, sample G3,
UIMC 1107, (2)-Pa element, sample
G3, UIMC 1108, (AA)- Pa element,
sample G3, UIMC 1109, (AB)- Pa
element, sample G3, UIMC 1110, (AC)-
Pa element, sample G3, UIMC 1111,
(AD)- Pa element, sample G4, UIMC
1112, (AE)- Pa element, sample G3,
UIMC 1113, (AF)- Pa element, sample
G3, UIMC 1114,

Figs.AG — AK- indeterminate
Icriodella elements;

(AG)- Pb element, sample G2, UIMC
1115, (AH)- Sb element, sample G3,
UIMC 1116, (Al)- Sa element, sample
G3, UIMC 1117, (AJ)- Sa element,
sample G3, UIMC 1118,

(AK)- Sa element, sample G3, UIMC
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Figs. A- K, M-U- Icriodella
superba Rhodes, 1953.
(A)- M element, sample G3,
UIMC 1120, (B)- M element,
sample G3, UIMC 1121, (C)-
M element, sample G4,
UIMC 1122, (D)- M element,
sample G3, UIMC 1123, (E)-
M element, sample G4,
UIMC 1124, (F)- M element,
sample G3, UIMC 1125, (G)-
M element, sample G3,
UIMC 1126, (H)- M element,
sample G5, UIMC 1127, (I)-
M element, sample G4,
UIMC 1128, (J)- M element,
sample G3, UIMC 1129, (K)-
g IR 4 . . 3 Pa element, sample G3,
—100um . ; ‘ g UIMC 1130, (M)- Sb
element, sample G3, UIMC
1131, (N)- Sb element,
sample G3, UIMC 1132,
(0)- Sb element, sample G3,
UIMC 1133, (P)-  Sb

3 & P ,_ element, sample G3, UIMC
= - 8 i b, e 1134, (Q)- Pa element,
~100um Fs 5 : y . sample G3, UIMC 1135, (R)-
3 ; Pa element, sample G3,
UIMC 1136, (S)- Pa element,
sample G4, UIMC 1137, (T)-
Pa element, sample G3,
UIMC 1138, (U)- M element,
sample G4, UIMC 1139.
Fig. L- Icriodella cf. discreta
Pollock et al., 1970, Pa
element, sample G3, UIMC
1140,
Figs. V-AB -
Amorphognathus
ordovicicus, Branson and
Mehl, 1933,
(V)- Pb element, sample G3,
UIMC 1141, (W)- Pb
element, sample G5, UIMC
1142, (X)- Pb element,
sample G3, UIMC 1143, (Y)-
Pb element, sample G3,
UIMC 1144, (2)- Pb
element, sample G3, UIMC
1145, (AA)-Pb  element,
sample G4, UIMC 1146,
(AB)- M element, sample
G4, UIMC 1147,
Fig. AC- Amorphognathus
superbus, M element, sample
G3, UIMC 1148,
Fig. AD- Amorphognathus
ordovicicus, Branson and
- Mehl, 1933, Pa element,
100um sample G3, UIMC 1149,
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Figs. A- F - Semiacontiodus carinatus,
Dzik, 1976
(A)- Sb element, sample G5, UIMC
1150, (B)- Sb element, sample G5,
UIMC 1151,
(C)- Sb element, sample G4, UIMC
it % o 1152, (D)- Sb element, sample G3,
100y = . UIMC 1153, (E)- Sh element, sample
G5, UIMC 1154, (F)- Sb element,
sample G5, UIMC 1155.
Figs. G- J - Semiacontiodus
longicostatus, Drygant, 1974,
(G)- Sa element, sample G4, UIMC
1156, (H)- Sa element, sample G5,
UIMC 1157,
(1)- Sa element, sample G5, UIMC 1158,
v . 3 & = (J)- Sa element, sample G4, UIMC 1159.
100um : ) Figs. K-AC- Icriodella superba Rhodes,
1953.
(K)- Sb element, sample G3, UIMC
1160, (L)- Sb element, sample G3,
UIMC 1174, (M)- Pb element, sample
G3, UIMC 1161, (N)- Sb element,
sample G3, UIMC 1162, (O)- Sb
element, sample G3, UIMC 1163, (P)-
Sb element, sample G5, UIMC 1164,
J (Q)- M element, sample G3, UIMC
100um 1165,(R)- Sb element, sample G3,
UIMC 1166, (S)- M element, sample
G4, UIMC 1167, (T)- Sb element,
sample G3, UIMC 1168, (U)- Sb
element, sample G4, UIMC 1169, (V)-
Sbh element, sample G3, UIMC 1170,
(W)- Sb element, sample G3, UIMC
1171, (X)- Sb element, sample G3,
UIMC 1172, (Y)- Sb element, sample
G3, UIMC 1173, (Z)- Sb element,
sample G4, UIMC 1174, (AA)- Sb
element, sample G4, UIMC 1175,
(AB)- Sh element, sample G4, UIMC
1176, (AC)- Sb element, sample G3,
UIMC 1177.
Fig. AD- Amorphognathus ordovicicus,
Branson and Mehl, 1933, M element,
sample G5, UIMC 1178.
Fig.(AE) - Amorphognathus superbus,
M element, sample G3, UIMC 1179,

100um
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[\] ALAVI-NAINI, M.,1996, Tectonostratigraphic synthesis and structural style of the Alborz montains in
northern Iran. J. Geodynamics 21(1), 1-33.
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Stylolite filled with bitumine
Scale :2.5%5
Depth : 2695-2705 m
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Porosity : Intergranular porosity filled with bitumin (XPL & PPL)

Scale : 5%5
Depth : 27412750 m
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Bioclast : Rudist
Porosity : Intragranular
Scale : 5%5
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MD entry (mean depth entry); TVD entry (true vertical depth entry); TVT (true vertical thickness entry); MDT (mean depth
thickness); TVDT (true vertical depth thickness); N/G (net to gross thickness); SW (water saturation).

Well | MD entry | Isochore TVD TVT- MDT | TVDT | Ave. Ave. | Ave.

no (m) entry entry Porosity% | N/G | SW%

4261 llam 3826.28 45.6 46 4466 |0 0 100
4307 z-2 3874.94 10.91 11 10.69 | 3.3 0.1 40
4318 z-3 3881.63 81.41 82 79.7 1 0 100

ZE5 4400 z-4 3961.33 73.48 74 7196 | 1.2 0 100
4474 z-5 4033.28 80.59 81 7876 |1 0 100
4555 Z-6 4112.04 106.53 107 104 1 0 100
4662 z-7 4216.09 105.54 106 103.1 |1 0 100
4294 llam 39394 30.92 31 3093 [ 19 0 90
4325 z-2 397032 | 9 9 8.98 3.9 0.1 70

7Eg 4334 z-3 397931 [ 6717 |67 |66.81 |7.3 0 [60
4401 z-4 4046.12 81.23 81 80.77 | - - -
4278 llam 3867.71 43.77 44 43.94 | 0.5 0 100
4322 z-2 3911.65 11.94 12 1198 |3 0.1 20
4334 z-3 3923.64 | 85.52 86 85.88 | 0.6 0.1 100
4420 z-4 4009.52 101.71 103 1025 |1 0 100

ZE10 4523 z-5 4112.03 34.58 35 34.84 109 0 100
4558 z-6 4146.87 | 92.92 94 9359 [0.8 0 100
4652 z-7 4240.46 | 89.02 90 89.63 [ 1.9 0 90
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Chiloguembelina sp., Globanomalina imitata, Igorina pussila , Morozovella angulata , Morozovella
conicotruncata, Morozovella occlusa , Morozovella praeangulata, Parasubbotina varianta, Subbotina
triangularis, Subbotina triloculinoides.

Biozone 2: Globanomalina pseudomenardii Taxon range Zone
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Acarinina soldadoensis , Acarinina subsphaerica , Chiloguembelina sp., Globanomalina imitata,

Globanomalina chapmanii, Morozovella angulata , Morozovella acutispira, Morozovella occlusa |,

Morozovella aequa, Morozovella velascoensis, Morozovella acuta, Morozovella acutispira, Parasubbotina
varianta, Subbotina triangularis, Subbotina triloculinoides.

Biozone 3: Morozovella velascoensis Partial range Zone
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Acarinina soldadoensis , Acarinina subsphaerica, Globanomalina imitata, Globanomalina chapmanii,

Globanomalina australiformis, Igorina albeari, Morozovella occlusa , Morozovella aequa, Morozovella
pasionensis, Morozovella subbotinae, Morozovella velascoensis, Parasubbotina varianta.

Biozone 4: Acarinina sibaiyaensis Lowest occurrence Zone
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L o el 0l C“alj el e Al o5 5 e V.0 Culbes lls e 05 o) [VA] el 5lae 2011
o) ety )
:;lu)uﬁjoj;w\)“lﬁadu&s
Acarinina esnaensis , Acarinina soldadoensis, Acarinina subsphaerica, Globanomalina australiformis ,

Globanomalina chapmanii, Igorina broedermanii, Morozovella Subbotinae, Morozovella aequa,
Parasubbotina varianta.

Biozone 5: Pseudohastigerina wilcoxensis/Morozovella velascoensis Concurrent range Zone
Pseudohastigerina s 455 ;g2 (sl Joob d= o OF STzl 03 sdoes 45 ol Sl 095 K sy O3 ol
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Acarinina soldadoensis, Acarinina aspensis, Acarinina lodoensis, Acarinina subsphaerica, Globomalina

chapmanii, Igorina broedermanii, Morozovella aequa, Morozovella subbotinae, Morozovella edgari,
Morozovella gracilis, Parasubbotina varianta.

Biozone 6: Morozovella marginodentata Partial range Zone
$ 65 52> ol Jol a= 55 Morozovella marginodentata 458 sa> 51 s bels zews 055 o0l
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Acarinina esnaensis , Acarinina aspensis , Acarinina soldadoensis, Globomalina lexurensis, Igorina

broedermanii, Morozovella edgari, Morozovella aequa, Morozovella subbotinae, Parasubbotina varianta,
Pseudohastigerina wilcoxensis.

Biozone 7: Morozovella formosa Lowest occurrence Zone
S 455 5a= sl 5 el > Morozovella formosa (s 458 ) s> sl o 5 ens Jls 5] g5 3055 ol
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Acarinina soldadoensis, Acarinina aspensis, Acarinina pentacamerata, Acarinina pseudotopilensis, Acarinina

quetra, Guembelitrioides lozanoi, Morozovella gracilis, Morozovella marginodentata, Morozovella
lensiformis, Morozovella aequa, Morozovella subbotinae, Pseudohastigerina wilcoxensis.

Biozone 8: Morozovella aragonensis/Morozovella subbotinae Concurrent range Zone
S 955 s 5am oAl o OF STzdl essdome &S ol ol a3 8 Sl 55 (SRl 055 G Olge 4 e O35 )
ol el sl Lasie YU > Morozovella aragonensis (s 4,5, s 2> oJsl 5 ol 5> Morozovella subbotinae
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Acarinina esnaensis , Acarinina aspensis, Acarinina pentacamerata, Acarinina coaligensis, Acarinina
primitiva, Acarinina pseudotopilensis, Guembelitrioides lozanoi, Igorina broedermanii, Morozovella formosa
, Morozovella marginodentata, Morozovella lensiformis, Morozovella crater, Pseudohastigerina wilcoxensis.

Biozone 9: Acarinina pentacamerata Partial range Zone
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Acarinina primitiva , Acarinina coaligensis , Acarinina pseudotopilensis, Acarinina quetra ,Guembelitrioides
lozanoi, Morozovella aragonensis , Morozovella crater, Morozovella lensiformis, Parasubbotina varianta.

Biozone 10: Acarinina cuneicamerata Lowest occurrence Zone
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Acarinina primitiva , Acarinina coaligensis , Acarinina pseudotopilensis, Acarinina quetra , Acarinina
pentacamerata , Acarinina collactea , Astrorotalia palmera, Chiloguembelina sp., Guembelitrioides lozanoi,
Morozovella aragonensis ,Morozovella crater, Morozovella caucasica

Subzone 10b. Turborotalia frontosa Lowest occurrence Subzone
&8 2= sl s el s Turborotalia frontosa s> sl e cel Il sesd 05305 o
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Acarinina cunicamerata, Acarinina collactea, Astrorotalia palmera, Chiloguembelina sp., Guembelitrioides

lozanoi, Morozovella aragonensis, Morozovella crater, Morozovella caucasica, Morozovelloides bandyi,
Parasubbotina varianta, pseudohastigerina micra.

Biozone 11: Guembelitrioides nuttallii Lowest-occurrence Zone
s> sl o el s Guembelitrioides nuttallii s> Jol oy 81 o3 s o xal b seos O ol
Wade etal., 2011 s so 035 SIE8 s 095 L 035 ool 258 o Leis YL 45 Globigerinatheka kugleri
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Acarinina bullbrooki , Acarinina collactea,Guembelitrioides lozanoi , Morozovella aragonensis,
Morozovelloides bandyi, Parasubbotina varianta, Pseudohastigerina micra, Turborotalia frontosa.

Biozone 12: Globigerinatheka kugleri/ Morozovella aragonensis Concurrent range Zone
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Acarinina collactea, Acarinina bullbrooki, Guembelitrioides nuttallii, Globigerinatheka barri,
Globigerinatheka index, Morozovelloides bandyi, Morozovelloides lehneri, Parasubbotina variant,
Pseudohastigerina micra, Turborotalia frontosa.
Biozone 13: Acarinina topilensis Partial-range Zone
LS gl g-ﬂﬁ'-iwj 33 95 o &S ol Acarinina topilensis s 4,5 ) pam 5l ise Jold 2w 3 055 ol
Ll ol s YU 55> Guembelitrioides nuttallii ¢ 4,5 52> sl 5 b ;> Morozovella aragonensis
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Acarinina pratopilensis , Chiloguembelina sp. , Globigerinatheka barri, Globigerinatheka kugleri,
Globigerinatheka mexicana , Globigerinatheka index, Hantkenina sp., Morozovelloides crassatus,

Morozovelloides lehneri , Morozovelloides bandyi, Pseudohastigerina micra, Turborotalia frontosa,
Turborotalia pomeroli.

Biozone 14: Morozovelloides lehneri Partial range Zone
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orl ol eds xiNL 5 Orbulinoides beckmanni s <8 ;52> oJsl 5 ol 5> Guembelitrioides nuttallii
Loe550L) She po sl i pnd cpr [\Alcl Glate Wade et al., 2011 ) SR 095 SV ELL 23055 L 03
b ol Sal Kol jan o gsle Sl Ko dly 55 5 20 ¥ Csliess 4 e O35 o)
Sl Aoke 3 095 (pl 53 ol en Slehend
Acarinina pratopilensis, Globigerinatheka barri, Globigerinatheka korotkovi, Gobigerinatheka index,
Gobigerinatheka mexicana, Guembelitrioides nuttallii , Hantkenina dumblei, Hantkenina lehneri ,

Morozovelloides crassatus, Morozovelloides cronatus , Parasubbotina varianta, Subbotina yeguaensis,
Turborotalia pomeroli.

Biozone 15: Orbulinoides beckmanni Taxon range Zone
s _=a>a Orbulinoides beckmanni« S sz~ A B pis sl a3 gdous Lo S oS ol e 095 o
S gt oo - VAl ol Glate Wade et al, 2011 a5 st 055 SIE12 3 053 L O35 cnl 225
S Ay 53 oS 5 ol Sl Kol o 40 Sole Sl K dly 53 20 ¥4 Calies € 03 o0l (wisiob)
el 4l 2S5 Sal
Sl ASsbe s 05 el o ol ea slgnd
Acarinina pratopilensis ,Chiloguembelina sp., Globigerinatheka barri, Globigerinatheka index,

Globigerinatheka mexicana, Guembelitrioides nuttallii , Hantkenina sp, Hantkenina dumblei,
Morozovelloides crassatus, Pseudohastigerina micra, Parasubbotina varianta, Turborotalia pomeroli.
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Biozone 16: Morozovelloides crassatus Highest occurrence Zone
BE-ry O;J;U b ,30rbulinoides beckmanni s 455 ;52> Qﬁf’T s 32 s e el a3 0 o)
Wade et al., ) o 055 SIE13 s 053 L 053 ool 4L s YL 5 Morozovelloides crassatus (s « S
Sal K axly 3 e Vecabes 4 s 055 ol (o 5ob) Sle cpw sl 1 s . [YA] sl date 2011
o) 0 C;\‘j L5;J>:
DAk (3 055 (2l 53 ol en lehind
Catapsydrax sp, Guembelitrioides nuttallii ,Globigerinatheka barri, Globigerinatheka semiinvoluta,
Globigerinatheka korotkovi, Globigerinatheka index, Hantkenina sp, Hantkenina lehneri, Morozovelloides

cronatus, Pseudohastigerina micra, Turborotalia pomeroli , Turborotalia increbescense, Turborotalia
cerroazulensis, Turborotalia cocoaensis.

Biozone 17: Globigerinatheka semiinvoluta Highest-occurrence Zone
5 =L ,> Morozovelloides crassatus (s 45 b wﬁ? Sy 38 9 S ol sl s 035 ol
035 S E18 s3 055 L O35 opl el el pess YU 5 Globigerinatheka semiinvoluta ¢ « 55 y2> Qaf'T
055 ol (ol — o 5L) e Sl sl el e Al Gdaie Wade et al,, 2011z g
Al S o Sl K dsly 55 20 Y0 bl 4 e
Sl Aobe 3 095 (rl 5o ol pen lelond
Catapsydrax sp., Globigerinatheka index Globigerinatheka mexicana, Globoturborotalita ouachitaensis,

Parasubbotina varianta, Subbotina yeguaensis , Turborotalia increbescense, Turborotalia cerroazulensis,
Turborotalia cocoaensis, Turborotalia pomeroli.

Biozone 18: Globigerinatheka index Highest-occurrence Zone
5 o=b 3 Globigerinatheka semiinvoluta s 4 55 | sa> op =1 s 3B 93 oS ol gzl s 5 05 0!
S 05y JVELS sy 055 L 053 ol sl 13 YU s Globigerinatheka index ¢ 4,5 s> A
0900 el 4 2 055 opl (082l ) Cre sl e e VAl cl e Wade et al, 2011z
sl 0 8\} ujﬁ &T&J\?\})b
DV ASbe w3 055 0l oo ol en Sledend
Globigerinatheka mexicana, Globoturborotalita ouachitaensis, Hantkenina sp., Parasubbotina varianta,

Subbotina yeguaensis , Turborotalia increbescense, Turborotalia cerroazulensis, Turborotalia cocoaensis,
Turborotalia pomeroli, Turborotalia ampliapertura.

Biozone 19: Hantkenina alabamensis Highest-occurrence Zone
Qﬂﬁﬂ 5 ol > Globigerinatheka index s « S, 5¢b Q{;—T ) 3395 e aS el I sl o3 O ol
a3 Sk 095 HVELB ey 053 L Os) ool 258 s e YU s Hantkenina alabamensis s <55y~
55 e VN0 Sl w0 w05 opl (b ) e gl e o - [VA] i) 5daie Wade et al., 2011
SOWPNEP PR Sal K a1y
Sl ASke 5 055 (rl o3 ol o Slehed
Catapsydrax sp., Globoturborotalita ouachitaensis, Hantkenina sp. , Pseudohastigerina naguewichiensis,

Subbotina yeguaensis , Turborotalia increbescense, Turborotalia cerroazulensis, Turborotalia cocoaensis,
Turborotalia pomeroli, Turborotalia ampliapertura.
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Biozone 20: Pseudohastigerina naguewichiensis Highest-occurrence Zone
S 455 s> p A 5wl s Hantkenina alabamensis s 55 5 sa> 21w ol Jls ) o2 0335 o
Wade et i3 ks 033 3101 i3 055 L 035 ol -l el a3 YU 5 Pseudohastigerina naguewichiensis
W0 Cuabis a oSl e 0 s e 035 b+ (ki) i o S oo e - VAol a1, 2011
2l S VL Sl Kool e 4 Sl &AT&AJOAJ}- Sal K gl dsls 53 e
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Catapsydrax sp., Chiloguembelina cubensis , Globoturborotalita ouachitaensis , Globoturborotalita
quardocamerata , Turborotalia ampliapertura.

Biozone 21: Turborotalia ampliapertura Highest occurrence Zone

S 655 jsa> cp A1 s w5 Pseudohastigerina naguewichiensis (s 4,5 | ya> o 21 o Sl 03 ol

Wade et al., 2011 s shs 035 3102 w3 053 L O35 o) . A3L » YU s Turborotalia ampliapertura

ol Sal Ko dly 55 e V0 Clbies a0 s 05 ool (ki) O e S s o - DA] el ke
1055 cpl 53 ek sl gla Lo 3)ls 513 VL Sl Kol jon 4

Catapsydrax sp., Chiloguembelina cubensis, Dentoglobigerina tripartite, Globoturborotalita ouachitaensis ,
Globoturborotalita  quadrocamerata, Globoturborotalita  qunacki, Globigerina  angulioficinalis,
Paragloborotalia nana, Tenuitella gemma.

Biozone 22: Dentoglobigerina sellii Partial-range Zone
S 95 Lya= oAl ow Job A= s Dentoglobigerina sellii ¢ 48 o> 5l Lise Jeld 053 o
ol asis YU > Globigerina angulisuturalis s <8 ;52> -Jsl 5 oL ;s Turborotalia ampliapertura
&.ﬂj@\ Sl ol [\Alcodl lee Wade et al., 2011 ) S 095 5103 a3 053 L 0y pl ol
Loks0)
Sl 3 oYL Sl Kol o w0 osle Sal K 1y 55 20 WA Sl &0 2 055 o

JALJ: ol u.;l.wl.«.w ob,q.ﬁ: 6[.@,\2...»3

Chiloguembelina cubensis, Dentoglobigerina galavisi , Dentoglobigerina tripartite, Globigerina ciproensis,
Globigerina  angulioficinalis, Globoturborotalita  brazier, Globoturborotalita ~ ouachitaensis,
Globoturborotalita quadrocamerata, Globoturborotalita qunacki, Paragloborotalia nana, Paragloborotalia
opima, Tenuitella gemma , Tenuitella munda.

Biozone 23: Globigerina angulisuturalis/Chiloguembelina cubensis Concurrent-range Zone
,> Globigerina angulisuturalis ¢ <8 ;52> Jsl o ol Syil o3 gdome oS Sl SV 231 055 & ses O35 ol
Sk 053 5104 s 053 L 055 cpl ol 1,3 YL s Chiloguembelina cubensis s <55 5 2> ;ﬁfﬂ s omb
Colbs & s 05 ool (abisn) cpdie cpu Sl Ll s oy [VA]codl Glaie Wade et al., 2011 s
3l oS VL Sl K ol per 4 Sole Sl Ko a3 e Y
T &Lwl.«.w ﬁ.) O\JQ.A LSL@“.‘.M L;'\'M.;) Q}) w\ B
Dentoglobigerina galavisi, Globigerina angulioficinalis , Globigerina ciproensis , Globoturborotalita brazieri

, Globoturborotalita ouachitaensis, Globoturborotalita quadrocamerata, Paragloborotalia nana,
Paragloborotalia opima, Subbotina gortanii, Tenuitella gemma, Tenuitella munda.

Biozone 24: Paragloboroalia opima Highest occurrence Zone
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o241 5 omb 5> Chiloguembelina cubensis s 58 5 sa> cp = ews G355 o Il tewd 055 ol
3 Sk 055 )1 OB a3 053 L O35 opl el ol aseie YL 45 Paragloboroalia opima s <5 ya>
35 e V00 Sl a4 e 055 onl (O8lE Bl s e SN s [\A] ol lae Wade et al., 2011
b1 VL Sl K ol jan o g sle Sl Ko a1

ol odaline O ol b &S alen gl b

Dentoglobigerina galavisi ,Globigerina angulioficinalis , Globigerina  angulisuturalis, Globigerina

ciproensis, Globoturborotalita ouachitaensis, Globoturborotalita brazier, Subbotina gortanii, Tenuitella
gemma.

Biozone 25: Globigerina ciproensis partial range Zone
$ 45 ssa= ol w > Globigerina ciproensis (¢ 48 jsax 5l dsn el g 0g) o
ol sl sls yaskie YL s Paragloborotalia pseudokugleri, sz~ -Jsl 5 -l ;> Paragloboroalia opima
— Lulh) e e S e - [VA] ) laie Wade etal, 2011 w3 (o 055 5106 xews 055 L 0353
(owle =l
oS L Sl Ko ol pen 4 b Sal K Ay 3 45 20 ¥0.0 andllas 3550 35 5 O35 opl Cualies
Dl asle ol e gla fdisls

Globigerina angulioficinalis, Globigerina angulisuturalis, Globoturborotalita quadrocamerata,
Globorotaloides stainforthi, Paraglorotalia mayeri, Subbotina gortanii, Tenuitella gemma.

Biozone 26: Paragloborotalia pseudokugleri Lowest occurrence Zone
spa= sl 5wl s Paragloborotalia pseudokugleri ¢ <8 s> sl s 31 55 e Mozl 055 g
Wade et o o 053 51 O7 2w 055 L 033 ol el 0l o5 YU 5 Paragloborotalia kugleri ¢ « S
o) Cabies (ulaST Lol = 5l 2D ey g = e ot 5SS 2o o - VA sl e al, 2011
15 5 S VL Sl S ol jen 4 Gole Sl S il 55 20 08 03l e 50 55 055
B e O P S N I JOU P Py W

Globigerina angulisuturalis, Globigerina ciproensis, Globoturborotalita stainforth, Paragloborotalia mayeri,
Paragloborotalia pseudokugleri, Paragloborotalia kugleri.
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Plate 1

Figs la — c: Acarinina aspensis (Blow 1979), Sample No: 116; Figs 2a — c: Acarinina
cuneicamerata (Subbotina 1947), Sample No: 147; Figs 3a — c: Acarinina pentacamerata (EI Naggar 1966),
Sample No: 137; Figs 4a — c: Acarinina topilensis (Cushman 1925), Sample No: 165; Figs 5a — c:
Chiloguembelina cubensis (Palmer 1934), Sample No: 302; Figs 6a — c: Ciperoella angulisuturalis (Bolli,
1957), Sample No: 343; Figs 7a — c: Ciperoella ciperoensis (Bolli, 1954), Sample No: 345; Figs 8a — c:
Eoglobigerina edita (Subbotina 1953), Sample No: 70; Figs 9a — c¢: Globanomalina compressa (Plummer
1927), Sample No: 77; Figs 10a — c¢: Globanomalina pseudomenardii (Bolli 1957), Sample No: 79; Figs 11a —
c: Globigerinatheka kugleri (Bolli, Loeblich & Tappan 1957), Sample No: 158; Figs 12a - c:
Globigerinatheka semiinvoluta (Keijzer 1945), Sample No: 245
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Plate 2

Plate 2

Figs 1la — c¢: Guembelitrioides nuttalli (Hamilton 1953), Sample No: 163; Figs 2a — c: Hantkenina
lehneri Cushman & Jarvis 1929, Sample No: 204; Figs 3a — c: Igorina cf. pusilla (Bolli 1957), Sample No:
80 —<SFigs 4a — c: Morozovella angulata (White 1928), Sample No: 81; Figs 5a — c: Morozovella
aragonensis (Nuttall 1930), Sample No: 150; Figs 6a — c: Morozovelloides crassatus (Cushman 1925),
Sample No: 192; Figs 7a — c¢: Morozovella formosa (Bolli 1957), Sample No: 128; Figs 8a — c:
Morozovelloides lehneri (Cushman & Jarvis 1929), Sample No: 172; Figs 9a - c:Morozovella
marginodentata (Subbotina 1953), Sample No: 130; Figs 10a — c: Morozovella subbotinae (Morozova 1939),
Sample No: 117; Figs 11a — c¢: Morozovella velascoensis (Cushman 1925), Sample No: 100; Figs 12a — c:
Paragloborotalia sp.(Bolli, 1957), Sample No: 367
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Plate 3

Plate 3

Figs la — c: Paragloborotalia kugleri (Bolli, 1957), Sample No: 355; Figs 2a — c: Paragloborotalia
opima (Bolli, 1957), Sample No: 335; Figs 3a — c: Paragloborotalia pseudokugleri. (Blow, 1969), Sample
No: 366; Figs 4a — c: Parasubbotina cf. pseudobulloides (Plummer 1927), Sample No: 76; Figs 5a — c:
Parvularugoglobigerina eugubina (Luterbacher and Premoli Silva 1964), Sample No: 60; Figs 6a — c:
Praemurica inconstans (Subbotina 1953), Sample No: 77; Figs 7a — ¢: Praemurica uncinata (Bolli 1957),
Sample No: 72; Figs 8a — c: Pseudohastigerina wilcoxensis (Cushman & Ponton 1932), Sample No: 129; Figs
9a — c: Subbotina triloculinoides (Plummer 1927), Sample No: 80; Figs 10a - c: Turborotalia
ampliapertura (Bolli 1957), Sample No: 276; Figs 11a — ¢: Turborotalia frontosa (Subbotina 1953), Sample
No: 150
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Abstract
The Pabdeh Formation, as a high potential source unit, is one of the most important

Cenozoic rock units in the Zagros sedimentary basin (south and southwest of Iran).

In order to study the lithostratigraphic and biostratigraphic characteristics of the Pabdeh
Formation, the section of llam dam in the northwest of Zagros Basin has been selected and
sampled. A total of 360 samples were taken for detailed planktonic foraminifers’ studies, of
which 260 washing samples and 100 thin-sections were prepared.

Based on the performed studies on these samples, 25 genera and 105 species of planktonic
foraminfers have been identified. Also, twenty-six biozones and two sub-biozones have
been recognized based on the biostratigraphic scheme of Wade et al., 2011 in the Tethys
area. According to the identified biozones, an age of Middle Danian-Early Aquitanian has
been proposed for the Pabdeh Formation in the Ilam dam section. The Pabdeh successsion
in the sampled section have a thickness of 764 m (from the beginning of Pabdeh strata to
the beginning of Kalhor anhydrite) which includes purple shale units (2 Units), marly
limestone with lower limestone, cherty limestone, marly limestone with upper limestone.
The lower boundary of Pabdeh Formation in this section with the Gurpi shales and marls is
conformable, however its upper boundary with the gypsumsa of the Asmari Formation is
most likely accompanied by a disconformity.

Keywords: Biostratigraphy, Lithostratigraphy, Pabdeh Formation, Zagros sedimentary
basin, Planktonic foraminifera, Purple shale, llam dam section.
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Abstract

In the current study, two outcrops from the Asmari Formation (Asmari Anticline and Gurpi
Anticline sections) and one subsurface section (well no0.186 in the Masjed-I-Soleiman
oilfield) were studied concerning the depositional environment and sequence stratigraphy.
The Asmari anticline section and well no.186 belong to the Aquitanian to the Burdigalian,
and the Gurpi anticline section has been deposited from the Chattian to the Burdigalian. The
petrographic observations led to the identification of 18 microfacies. The identified
microfacies were distributed in the tidal flat, lagoon, shoal, and open marine in the
framework of a homoclinal carbonate ramp. The changes in the depositional environment
and facies indicate the five third-order depositional sequences were formed in the Gurpi
section and three third-order depositional sequences were developed in the Asmari section
and well no. 186. According to the lateral changes in the microfacies and depositional
sequences, the studied basin show a deepening trend towards north-east. In the studied area,
the sea-level changes in the Asmari Formation were mostly affected by eustatic sea-level
changes and tectonic events in the Oligo-Miocene.

Keywords: Asmari Formation, microfacies, depositional environment, sequence

stratigraphy
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Abstract

The geostatistical model is considered as a useful tool for predicting the oil potential of
reservoirs. In the present study, an attempt is made to review the importance of the
geostatistical model in the reservoir characteristics, to model and examine the changes in
the petrophysical parameters of the Bangestan reservoir in the Ziloi field despite the limited
number of boreholes. This carbonate reservoir consists of Ilam, Surgah and Sarvak
formations and was divided into eight zones. In the modeling process, the information
required for the 3D model, including geophysical interpretations, well description
information, and 2D maps along with their quality control (QC), were entered into the RMS
software. The construction model was prepared based on the top levels of the structures and
the depth information of the wells entering the reservoir.

These data were used indirectly or directly in software with high grading capability to
create levels. The depth level map of the top of llam Formation was entered into the model
as an interpretation level, digitalization and as a base contour map. Isochore maps of other
zones were prepared using the depths of wells entering different parts of the reservoir. The
prediction of the distribution pattern of changes in the petrophysical features of the
reservoir was prepared based on geostatistical methods, average porosity maps, and water
saturation. According to the results of the modeling, it was revealed that the Ziloi field has a
structural complexity, caused the heterogeneity of the reservoir and increased the risk of
predicting the behavior of the reservoir. Comparison of reservoir zones showed that zone 3
has better hydrocarbon potential than other zones. One of the effective factors to improve
its reservoir quality is the dolomitization process. Changes in the distribution values of
water saturation and porosity showed that the reservoir properties improve from the
southeast to the northwest of the field.

Key words: Zeloi field, Bangestan reservoir, Geostatistic model, Porosity, Reservoir
characterization
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Abstract

Sarvak formation is a major oil reservoir in the Persian Gulf. Different operative oil
companies in the northern part of the Persian Gulf applied various nomenclature of the
Sarvak formation. The aim at this study is to harmonize stratigraphical nomenclature in this
district, as well as to study the reservoir qualities and to acsses hydrocarbon accumulations
in this area. By using different petrophysical data and integration with geological factor,
resulted in revealing three stratigraphy members (Mishrif, Ahmadi and Mauddud), as well
as reservoir qualities variations, in this district.

By applying, available petrophsical data, and integration with geological information,
various 3D geological maps, (porosity, water & oil saturation maps etc...) were made.
Preliminary assessment of the reservoir potential of the Bahregansar & Hendijan Fields
shows, Sarvak formation in these two fields, have a good reservoir quality, but other part of
this district has poor reservoir qualities.

This study shows, having high portions of clay mineral in the Sarvak reservoir along with
lack of suitable cap rock and poor reservoir qualities, diminished reservoir potentials in this
district.

Keywords: Sarvak Formation, the Persian Gulf, Petrography Petrophysics Porosity, 3D
Modeling, Hedijan & Bahregansar fields.
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Stratigraphy, facies and depositional conditions of the
Asmari Formation (Rupelian-Burdigalian) in the south-
eastern folded Zagros, Bandarlengeh embayment
(Khamir salt mountain section)
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Abstract
Asmari Formation (Rupelian-Burdigalian) is one of the most well-known formations in

Iran. In order to investigate the stratigraphy and sedimentary environment, a section of this
formation was selected in Khamir salt mountain section in Bandarlengeh embayment. In
this number, 70 limestone microscopic thin sections and 3 marl samples (XRF) were
evaluated to identify the microfacies and the sedimentation conditions.The petrographic
study led to the identification of 10 microfacies belonging to the facies belts of tidal,
lagoon, carbonate bar, open marine, which were deposited in the homoclinal carbonate
ramp environment. The composition of marl facies oxides also indicates the presence of
carbonate minerals, quartz and clay minerals, which along with field observations and
alternating calcareous facies suggest that this facies was deposited in an open marine
environment. Finally, it seems that the facies and fossil diversity of the Asmari Formation
in the mentioned section is such that during the Aquitanian stage, this formation was
located closer to the coast line and during the Rupelian and Chattian-Burdigalian times, it

was located at a further distance from the coast line.

Keywords: Asmari formation, sedimentary environment, Lithostratigraphy, Khamir salt
mountain, Bandarlengeh embayment
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Abstract

The Ordovician marine sedimentary sequences of Iran are located in different structural
blocks along the northern margin of Gondwana. In the north of Kerman Basin, Ordovician
sedimentary sequences named Katkoyeh Formation have been introduced, which consist of
70 to 300 meters of siliceous siliceous rocks, one or two thin carbonate horizons in the
upper part and pyroclastic deposits. Traditionally, the Cambrian-Ordovician boundary in
the Kerman Basin has been determined between the Hatken Dolomite Member of the
Kuhbanan Formation (Late Furongian) and the Lower Shale Member of the Katkuye
Formation. However, determining the location of the previous Tremadocine boundary is
uncertain because no fossils have been documented from this interval. For the purpose of
biostratigraphy of the Katkuye formation in Kerman basin, Gezoye section with an
approximate thickness of about 170 meters was selected. The deposits of this section
include silty shales, diabase, pileolava, basaltic tuffs, red sandstone, marl, thin-layered
limestone horizon and sandy limestone. In this section, the Katkoyeh Formation is located
on the Hatken Dolomite Member and under the Shabjareh Formation sandstones of Silurian
age. In the Gezoiye section, due to the action of basalt dikes and intense tectonics in the
region, the limestone layers containing fossils have been severely altered, and during three
sampling stages, 320 conodonts were recovered from the carbonate horizon of the upper
part of this formation, and 3 Genus and 7 species were identified and based on this, three
conodont ranges were recorded: 1) Icriodella superba Range Zone (Katian - ? Hirnantian;
Late Ordovician), 2) Amorphognathus ordovicicus Range Zone (Katian - Late Ordovician),
3) Amorphognathus superbus Range Zone (Katian - ? Hirnantian; Late Ordovician). Late
Ordovician age in the Katkuye formation in the Gezoye section with at least three species of
the conodont genus Icriodella (1. superba, I. deflecta, I. cf. discrete and two species of A.
superbus) Amorphognathus, A. ordovicicus) determined and led to the identification of the
Katian-?Hirnantian rocks.

Keywords: Ordovician, Katkoyeh formation, northwest Kerman basin, Gezoyeh section, conodont.
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