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v.calc, ap. Of first Globigerina., & sh.: dic Bro./ gry., mott., bit, v} sfi: soft dk: dark
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b = fooss,& Ls. : IT, wh., V. sft, mrl, chky., grv., slty. Ls: limestone
N med: medinm
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Prog temperature ("C)

Pyrolysed C (PC)

PC (%) = (57 + 82) x 0.083 + (83 x 12/440)
+ (S3CO + 1/2 S3'CO) x 12/280

TOC = PC + RC
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Remaining C (RC)
RC (%) = (S4CO;, x 12/440) + (S4CO x 12/280)
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(Peters and Cassa, 1994) Lexe S Eol g CutnS ueS i lo ol )LV -F oo

Poor 0-0.5 0-0.5 0-2.5
Fair 0.5 0.5-1 2.5-5
Good 1-2 1-2 5-10
Very Good 2-4 2-4 10-20
Excellent >4 >4 >20

None <50 <1 v
Gas 50-200 1-5 i
Gas and Oil 200-300 5-10 1/
Oil 300-600 10-15 1
Qil >600 >15 |
Immature 0.2-0.6 <435 1.5-2.6
Early 0.2-0.65 435-445 2.6-2.7
Mature | Peak 0.65-0.9 445-450 2.7-2.9
late 0.9-1.35 450-470 2.9-3.3
Post mature >1.35 >470 >3.3




axdlas Sy90 ddlaio ) od.ul.u J.v)l.w 6&@54_' 4 Ja‘ Jl) )..Jj).u )‘ oJ./o] Cowddy Z'ul...) Y-f Jj\b

FM Well Depth S3  Tmax Ol TOC S1 S2 HI  S1/S3  S1+S2 Pl

(m) 49 (Wt.
%)
Pb 1 2658 1.74 426 112 155 102 154 99 0.59 256  0.40
Pb 1 2665 136 423 209 065 062 0.82 126 0.46 144 043
Pb 1 2682 154 425 193 080 0.72 101 126 047 1.73 042
Pb 1 2688 1.02 423 68 150 096 147 98 0.94 243 040
Pb 1 2714 261 425 80 327 167 1279 391 0.64 1446 0.12
Pb 1 2723 183 424 59 3.08 188 1442 468 1.03 16.30 0.12
Pb 1 2731 244 419 65 3.76 215 1546 411 0.88 1761 0.12
Pb 1 2743 2.02 419 44 455 193 2296 505 0.96 2489 0.08
Pb 1 2750 294 417 56 521 261 2481 476 0.89 2742 0.10
Pb 1 2763 195 420 52 3.73 202 16.16 433 1.04 18.18 0.11
Pb 1 2771 243 418 73 333 177 1553 466 0.73 17.30 0.10
Pb 1 2780 1.78 423 51 348 186 1492 429 1.04 16.78 0.11
Pb 1 2790 222 428 79 282 148 7.62 270 0.67 9.10 0.6
Pb 1 2797 145 423 154 094 060 243 259 041 3.03 0.20
Pb 1 2808 195 427 174 112 068 168 150 0.35 236  0.29
Pb 1 2820 115 429 68 168 077 191 114 0.67 268 0.29
Pb 1 2831 224 427 350 064 041 134 209 0.18 175 023
Pb 1 2843 178 426 178 1.00 073 189 189 041 262 0.28
Pb 1 2850 1.68 427 111 152 074 195 128 0.44 269 0.28
Pb 1 2859 0.85 425 170 050 126 150 300 1.48 276  0.46
Pb 1 2870 159 422 192 083 165 153 184 1.04 3.18 052
Pb 1 2881 143 423 72 199 225 323 162 157 548 041
Pb 1 2893 245 424 454 054 147 101 187 0.60 248 059
Pb 1 2898 2.13 431 215 099 163 197 199 0.77 3.60 045
Pb 2 2681 239 422 62 387 254 1194 309 1.06 1448 0.18
Pb 2 2752 2.61 424 253 1.03 166 259 251 0.64 425 0.39
Pb 2 2823 144 435 267 054 100 0.70 130 0.69 1.70 059
Pb 2 2870 0.53 437 39 135 081 145 107 1.53 226  0.36
Pb 2 2891 196 431 209 094 119 132 140 0.61 251 047
Pb 3 2640 2.66 426 171 156 084 160 103 0.32 244 034
Pb 3 2675 3.01 432 118 256 164 3.03 118 0.54 467 035
Pb 3 2701 220 427 69 318 151 1180 371 0.69 1331 0.11
Pb 3 2736 2.89 421 74 3.92 176 16.16 412 0.61 1792 0.10
Pb 4 2015 128 434 53 242 039 316 131 0.30 355 011
Pb 4 2084 1.05 428 30 357 054 1341 376 051 13.95 0.04
Pb 4 2090 0.98 434 47 208 033 138 66 0.34 171 019
Pb 4 2099 0.44 426 133 033 008 0.83 252 0.18 091 0.09
Pb 4 2140 130 426 52 248 033 10.96 442 0.25 11.29 0.03
Pb 5 2193 090 431 35 255 048 855 335 0.53 9.03 0.05
Pb 5 2243 140 427 77 181 029 1141 630 0.21 11.70  0.02
Pb 6 2285 0.50 429 27 183 014 398 217 0.28 412 0.03
Pb 6 2346 094 431 71 133 061 219 165 0.65 280 0.22
Pb 7 1723 0.10 437 40 025 020 113 452 2.00 133 0.10
Pb 7 1841 1.32 423 30 433 091 2754 636 0.69 2845 0.03
Pb 7 1883 0.84 427 31 268 054 10.01 374 0.64 10.55 0.05
Pb 7 1933 1.03 433 412 025 002 181 724 0.02 183 0.01
Pb 7 1964 1.19 433 132 090 013 08 94 011 098 0.13
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Mishan Fm. 576 954 378 11.20 9
Gachsaran Fm. 954 1582 628 15.80 11.20
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Gurpi Fm. 2188 2269 81 82 65 1.40 294 Source Rock
llam Fm. 2269 2307 38 84 82
Sarvak Fm. 2307 2621 314 99 84 Reservoir Rock
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Aghajari Fm. 0 963 963 9 5
Mishan Fm. 963 1391 428 11.20 9
Gachsaran Fm. 1391 1607 216 15.80 11.20
(Mem.7-2)
Gachsaran Fm. 1607 1668 61 16.60 15.80 Seal Rock
(Mem.1)
Asmari Fm. 1668 2110 442 33 16.60 Reservoir Rock
Pabdeh Fm. 2110 2356 246 61 33 1.80 385 Source Rock
Gurpi Fm. 2356 2453 97 82 65 0.70 260 Source Rock
llam Fm. 2453 2497 44 84 82
Sarvak Fm. 2497 3643 1146 99 84 Reservoir Rock
Kazhdumi Fm. 3643 3969 326 112 99 2.50 320
Darian Fm. 3969 4019 50 123 112
Gadvan Fm. 4019 4146 127 145 123 0.40 179.00
Fahliyan Fm. 4146 4600 454 158 145
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Aghajari Fm. 0 963 963 9 5
Mishan Fm. 963 1391 428 11.20 9
Gachsaran Fm. 1391 1607 216 15.80 11.20
(Mem.7-2)
Gachsaran Fm. 1607 1668 61 16.60 15.80 Seal Rock
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Asmari Fm. 1668 2110 442 33 16.60 Reservoir Rock
Pabdeh Fm. 2110 2356 246 61 33 2.00 101 Source Rock
Gurpi Fm. 2356 2453 97 82 65 0.50 152 Source Rock
llam Fm. 2453 2497 44 84 82
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Garau Fm. 4123 4280 157 161 158

Sy folboz ity Gl gl B (pgtlly 5l adga o0pdad azsu )b gilal @ls polul

O3 YY LYY 5l g Jlo yaudin 12 30 50 YO/D dgus 1805 e s sl ( Jlo yaudia YV I £

50599 (ol 3 dms (PO JSE) ol 0395 Sl ygubin 12 10 jo ¥ e pw b S0wlUL G vals Jlw

Slie a5 (5,9 ay anils ul38l 805 Cag s ¢ Gloe uogae U oy sl 1 (6 10050y 0525

M&—’W“UM“WWWL’@L“WW)‘w‘°°9—’JL*’u5*-L~"P)°)*"Y\ u‘

Gl Jlo fygudin 52 40 5o VPO oo b oaul a5l Do 0l o aS (5 9k 4 oall 00433

e g du, 2o Vo VT Sg0 s (1800 Bes JiSTas 4 gl sy 0 aisle ol ol asils

e VYA Sl ola ol 5 oasly wisles Gas ojg,el (F-0 JKE)el anils Sasl Ul yols age b )]

?0



- (retaceaus | Faleagens | hedgene
| Ubper durassic Lowver Cretacenus | Liper Cretacecus | P | Bocene | Cligocene | Mocene B "
0 e -l o Eiakhtiari Fin.

:TI Aghajari Fim

1000 Mshan Fin
£ Gachsaran Fm. (Mem.1)
Bamari Fin

Pahieh Fin

2000 1 E lam Fin.

Depth [m]

Sarvak Fin

3000 A

Kazhdumi Fin

o[ Gadvan Fm

Fahliyan Fim.
4000

_—_: Garau Fin.

T
150 100 a0 0
Time [Ma]

AY olo 805 a5 Jloges & -0 S5

£l 3 5531y (53l on F-0

Oley )35 )0 Les [l 3l (sl oo (Rl Lod (5> Ol 4 4z gi b el (2805 £9,0 L

UL slos 5 slos! 4o lice S D929 . Joly> KX Ko 53 39290 I olge yris Sy el
3 Sased Slooyad 5 bl Sl Bl 5 0595 4 I Sls s el ey <3S |
S Esk g il Azl e slp b dalys Sy 0l ol has el (g8 obesd
)9 g Jl..w uﬁ-*l*"’ Gy cl.asr:‘;l.p U'" L,}..43.9‘ g7 aS ooy ooliwl RO 9 Loo le.asoole

Ll e o Bes ] (G050s

£



AV olx E3ls 5 oly> (3o don )0

e 4 Gloo (rugely B (Sloe g 5l awd o0 plis (V-0 JS2) AY o> (5> Joe @l

1 ke oyl el a3l Ul ey b osly wiske Sy Esb ool il g pus
Lulgl jo g clls )18 015 Sole 4z 30 DO dga> sled g e VYoo dgu> Bas )0 Sl g
aS S 0 (V-0 JS5) a0 F ole az 0 Vo) (slod g e YO0 090> Bos b (pwgaly
55 1y (RO= < 1BV) ol yig olSasl jlade oy yiion 009 393 (805 (Gas 'y yiddens ;0 odsly &5l
4 ooy ol 5l Les 5 03,8 (el UL &y g9,5 adgo oo (rwgely loj 51 (A0 JS5) wps o LS
az o Ve slde 4ol wile ol e B Sl gl 5l a5 g5k @ ccel aldly EalS asy
Sl sl g oaile Bl b laie ROT (ley ol by 5 (V-0 US5) oads 5 ol 5 il

(A0 JS) ol il i3l

Cretacenus Palengene Meogene
Lbper Crefaceous Palencens | Focene | Digocens Miocene

| Aghajar Fim,

hizhan Fm.
1000 ]

Gachaaran Fin. (Mem.7-2)

E. = Gachsaran Fim. (Mem.1)
g. il Azmati Fm.
£ I
] | Pabckeh Fin.
F lam Fm
Sarvak Fm.
000 —— 100 g
] 50 100
Temperature [°C] L
T T : T T T T
80.0 60.0 40.0 200 0o

Time [Ma]

AN ol 805 4z )b g led Sl s Jloged YV -0 S

Y



Cretaceous Paleogene Neogene
Lhper Cretaceous Paleocene | Eocene \ Cligocene Mocene

T2 Adhajari Fim,
Wshen Fin.

Gachsaran Fin. (Mem.7-2)

E ] F==F Gachsaran Fm. (Mem.1)
E % Lsmati Fin.
£ 2000 4 rirte Reflctance [%Ra] FLo

I it (0,00 - 0.55) = Pebtieh Fn

I et i (0155 - 0.70) = lam Fin.

1 I Vain 011 {0.70- 1.00) Sarvak Fin,

[ Late il (1,00~ 1.30)

soop | T Wt Ges (1.30- 2.0
Dry (a5 (2,00 - 4,00)

Overmature (4,00 - 5.00)

T 1
§0.0 60.0 40.0 0.0 0o
Time [Ma]

AN ol> L;)‘Péjl.ijO Ol s Hlogas A -0 S

AY olx 5l 9 J)ly> G Y-F-0

ol Wil Bas s g Gloy jo a5 vl e gl (-0 ) AY ol gl Joe s

O PIF 090 o ey pl 5l e cnl 0090 a0 OO dga> ol sles g e VYV sg0s
YYV - 090 Sl pwgads 10 olil (1800 Bas (o yidon .l delol (6 i ey b b0 Lo
cde a4y cal oogy o 5 ol axy0 Vo0 aS ails loy cpl o 5o |y Lo lade oy g aS 00 e
e (A0 JS5) ol 4Bl zalS Lo Jlade pol> age B Sle gy 40 ase> Sl UL
yol> age U ley cplilamy a8 el 7018 ¢ Sl gy Loy 5o Coli fug WSl e o i

O e-0 JS) el onile ol

Y



(retaceous Paleagene hedgene

0 1. Lower Crefaceous | per Cretaceous He | Focene |0|igocene Miacene .
X, Aohajari Fm.
1000 - PR (i T
o Wichan Fin.
_‘_:;:;:,_,_,_ *‘_';_,_,_ :“ F==F Gachsaran Fin. (Mem.1)
] et S L L ) | A
- =T Fmen | Pahdsh Fin.
i e === [anFn
] 3000 4 i Sarvak Fn.
100%
Kazhdumi Fin,
000+ P Gadan
H H Fahlivan Fim.
I 0 W00 150 0
5000
Temperature [*C]
T T T T
150 100 50 ]

Time [Ma]

AY olo 805 azig ) 5 Lo i Jloged A -0 S

Cretaceous Psleocene | Heogene | |
Loweer Cretaceous Eocene \ Cligocens | Mocene

Ahajari Fm.

1000 - r
Mshan Fin.
1 F——F Gachsaran Fm. (Mem.1)
2000 %_ Lzmari Fin.
E—==] Pabezh fm.
4 F kam Fim
000 7 Sarvak Fin.
7 vitrinite Reflectance [%Ra] |
[ [romature (0,00 - 0.55) s [Te———

000 - [ €arty i (0,55 - 0.70)

[ tain 04 (0,70 - 1.00)

1 I Late i (1,00 - 1,30)

[ et Gas {1.,30- 2.00)

5000 Dry Gas (2,00 - 4,00)
Owermature (4,00 - 5.00)

T T T 1

150 100 50 0
Time [Ma]

AY oo 5 Esb s RO Gl Jloges ) -0 S

==t
Zd Gacvan Fin

% Fahliyan Fm.

AY ol 5k 3 5551y (§3luuro F-F-0

ajle e fols ol i 8 Ce pu Cde @ 20 o Hlis (V)0 SKE) AY o> Jow gl

P asg> pol> age U log cnlilom sl ool oby UL Cae s b pogads U Sl psgu 51 0ils
7¥



B e oyt 0 dmd e 3 8B o | 5> gab a5 cad Sile g asl UL >
el 0y 1OV 44 RO g o 5 il a> 50 AF 45 Loo (e Y- VF 0g0) ol ol 5o oauly w55l
JS2) ol @bl (381 (51 Esl polo e U (oo sy 3l oty Wil (SweTUL L plojen

OY-0 5 \V-0 <o

(Oretaceous Palengene Meagene
Liower Cretaceaus | Fe \ Focene \ Cligocene | Mocene

Mshan Fm.

: Gachsaran Fin. (Mem 1)
1 Azmari Fm,

Pahclef Fm.

Sarvak Fm.

- Kazhdumi Fim,

H H Gadvan Fi.

a0 10 50100 iS00 200 Fahliyan Fi.
Temperature [°C] =y Garau Fin,

T T T
150 100 50 ]
Time [Ma]

AY ol> 805 4z )b g les Slyoss jloges VY -0 S

(refacenus Paleogene
Lhper Cretacenus fc. \

heniene
Encene |Cﬂgocene Miocene

Lower Cretaceous

Aahajari Fim.

1000 hshian Fin.

Gachsaran Fin, (Mem.1)
Aamari Fin,

Fahigh Fin.
= lam Fin,

2000

Depth [In]

7 Vitrinite Reflectance [%Ro]

I 1t 0.00- 0.55)

so00 I Eoy 04 (0.55 - 0.70)

I in i {0.70- 1.00)

1 I Late 03 (100 - 1.30)

B s (. 30-2.00)
Dry as (2,00 - 4.00)
Crvermature (4,00 - 5.00)

Sarvsk Fin,

| Kazheumi Fn.
Gackvan Fm

Fahlivan Fin.
4000

| Garau Fm

T T
150 100 50 ]
Time [Ma]

AY ol?: (;)‘P&J.ijO ulf.uu )‘0943.\\‘—0 JS»»

0



Ro wlwl yowl wijle &eb Ol ot O-0

A (g, ROVESAY dagl e y5 a5 o0 Byne ) (3l sl (ilizes sl b,
Waples, ) bls ks Lol (Senglaub, 2006; Sweeney and Burnham, 1990) ol e
ol Lo TN sga s ogs S g 018 Jolae s adgs ailiwl jo ol jug wlSasl (1980
Sl el S g 9,8 &Bly o a5 el LATD ol g oSl b Jobas 22 0,5y slecs!
UL 5 wlas S5 18 ol 5t couw 35 Jade a4 s 1018 ) S RO &S olayss,S el
Syl bog TNIYD g 7018 s RO 00gaome jo aiil oo (85 02y j0 a5 &b sloyse,S oiins
o 5 St 5 55 S 055 055 o Al Gsb el ye 3 58 on J18 81S ko am o VD b 5
o5 il a0 Yoo 5100 slos 130 Cod wile 5 oog £V 5 i RO e el (535
ot |y Lice S )1 Esb GIioe (0-0 J9o) Culi g (olSil @ 4255 b 3,05 oo )3
.0943

3y90 ddlaie )0 oasl Wil ol s sl (WW-0 IS2) Gloj Jilie 0 RO% Sloges Gubizd cpl jo
3,90 sol> ;0 ROY ool (5,5 ojlail polde ol zlydeiwl deg iy j138le 5 5l oolawl b asllas
el 00 03,9 F-0 Jga> ;0 axlllas

Bof Oy gl)lo i 4 aS RO=+/F L LAY ol> g RO=-/0Y /. LAY ol> 5 oasly w55l
Gaxg LAY ol> o Jguiylo j18 a0 iy sl jo caiis o YYY . 5 V000 dgus> 805
Al oo &L ROZ-/OY 7. e 5 g, Yo VF s o ol wijle 28,5 13

Jgaz) aslllas 5,50 sloolz 13 ously wle (418 5 +/OY) RO% yolie (sl Lins ppolie &y 4z b
3y90 aibate ;3 oaul aijle a5 28l 0 g co (O-0 Jgoz) o lailiw! polie b oyl avslia b 9 (F-0

S 53 adlaio fpl j0 oauly wizle plplo ol |18 s wdgs 095 9 (S 0,5 slasl jo dslllas

Sybio 485 5 5 UL I ol L slalss

55



(Waples, 1980) ,;,5g 000 iol; LRO polis gollas .0 -0 Jgom

asdllas 5,50 sbrol> ;0 ESAY%RO &l jloges NV -0 IS

axdlas 3,90 6L®°L‘f ) RO oo ‘_g)..fo)‘.\a‘ ).’oLa.,o 5z -0 Jﬁ"\?

Well RO/
A\ 0/57
AY 0/6
Ay 0/52

Y

Ro Generation
0/40 Condensate from resinite
0/50
From S-rich kerogen
0/60 Early
0/65
0/70
Qil peak
0/90
1/00 Late
1/35 wet gas
2/00 Dry gas
Paleogene \ heogene | |
Palencens | Bocene Oigocens \ Iocene \ Piocens |P|ei.|
—— Vitrimte Reflectance m A1 at Mad
of Phdeh Fm.
0.600 4 = === Vitrrute Reflectance m A2 at Mad
of Phdeh Fm.
g 1 —— Vitririte Reflectance in 43 at Mid
: of Pbieh Fim.
g 0.400
3
!
5 LT
0.200
60.0 40‘.0 I I ‘ Zl;.ﬂ I II:II
Time [Ma]



S oo whl p ol wijlw Jgw) adg> 36T £-0

&I g 8

618509 Loy 45 GugSII B (ruagtlly (Lo 50 a5 Sl ools Glis gt adg> (55ljl Dlalllas
S S (8 Gzt Jled (o8 S b et g9y 4d9> il oo ol Wi3le
Comizids L jo5 5 b ) (sloyg 4o oasl Wil ley ol jo (Alavi, 2004; Kordi, 2019) ol
Solas oS canl prez wile Sl Gl (o, ey 50 el Wil Jolre el 00,8 oy
Objo= 9 Gl slaygs 5o ande> (350 FGmes 9 Coomd (2l J0 Adg> (39 JGecnS
A2 oo Hlis asdllas 3,90 dilate ;0 Abg> 80 Az )b aS s les (Alavi, 2004) il
Ol Oloj jhcal osgr Jlo galee 50 e WY B 7 (oo gloj cnl 5o ol wsle Cuniy 3 &5
e aho (Jlod Cond 13 35 10 Glpl g (20 Do gl o) Bl 3,55 G gSIl
—owsil 5 (Chiuetal, 2013) cusls aolsl fwgro ,2lgl b Bl Coim Cooms 4y g 0 £9,0
zor> e addllae 3550 slacly )0 .ol (asuine Aalud boljen (Sugnl &0 4 GugSl

sl 0391 o TV B8 ilio b lme g Sl (yelion TV B YY )85 oy T )
Cgmy 5 oS Lo Lyl obxl 9 Ly (g9 4 e (pwgeem sl o ddgm ol S0
3,90 ol 1805 amsu b wlul  (Alavi, 2004; Kordi, 2019) o (s ko] a5lo S slacSow
S5 bl oogs Jlo fods 5o e Yo BVY s oloy cnl 5o eauly wisle cavisas & 5 canlllas
2 Ol Wil (g5 Slge) i U Sl mgae Gloy 50 6105w, 489> Gos (o
o8 4z | g5kl ((Alavi 2004; Kordi 2019) o 57 oy Caniddd GaewS [l ads> SO
Sligesy bl sl a5 (555 a4y 009y U L () lecS Wil (5 i&igms, i yun a5 w3 ge L

amie B ol l5g03 40 45 sl nlod Cal 00 Sl ygekes 52 45 e YAY B VPO £53 b oasly wijles

ZA



D)l 4z e a4 e B (Slis (rogee 50 ol Wjle cel (atins aslllas 550 ol 4w 1>
S Olrl g o Gamio 50 2l 0595 0 b Ggee B l5l 50 ) ol S (Lo 4z jo 7o UL
oy lo ((SigiSG Cudlad o GhalS 0,50 G 50 T 5l am o i el 5l 4y st S5
(Alavi, 2004; Kordi, 2019) o LS 6,k aile o) locKwanle 5 live oijle
Er RIBI L g baslgl 5l a5 ams oo plis aslllae 3550 slacly ()l lacsile s
ol 6 ok S o Loy wijle (1> el g ol fug el polie ()l a8 (annilg B
ax .0 Vo0 B AT ool wle Ol ax iy wSlas Sl gy 0 a5 (gyeb 4 0,5 oy
Lyl ol ol ol b sl 0093 1018 5 Lo IOY e Sl yiy (olSinsl ppolie ,5STas g o5 iles
o o555 0 JeS5 b Jolns o ol (Sisi5 Callsd 25T 5 o gmd ot s s
Sipe 4 w5 el Sigy JS 9 65318 5 sy Oley 00 (Ko oS colled
3B s Sl el wijle (UL sleSiusanle wiS o el UL &y £9,5 adg> wl (55554l
Wik (gl sy (215295 L ol yen Wile (n Folez 9 Bl (o STy (SOusP e Sl
Wload aigs (59,03 0nr hel B 55 » (Fwgnl ©jge 4 &5 Sl ()Lt sl eSS
&S 5 aoy> Sael Ub canlllas 5,90 slool> 805 slaazse 5 (Alavi, 2004; Kordi, 2019)
il B B oplases e plis |y yol o U Gl (pwgely loj 5l sl 0og b3 ol jen
4z g b el 0ads ()Li5u g ()l ET Slga 51 ke FVA S0 Lawgie jobo (38 o 5l el
Sl wisle 5, Eob aS iy Jlebsl g5 oo b o ols 7, (Sawlll cde 4 RO polis

Lol 0l By x4y Gloo gy

£









S oS axa5 V-8

Fdol-S1) g 3l Jol> s

Al ggs 5l a5l opl slagyse,S &S ol aseine )9, 9 5 Sof TOC (sla,loges (bl o v
2B 1 ol il slogyis S £55 e HU Tmax loges il go £33 39 nl 5 boslona 5 I
wS e

anfllas 3,50 ddlate 10 oaul Wjle a5 o o yLis (S1+S2)/ TOC 4 So/ TOC slajloges v/
Dyl 1y 56 g cis adg Ul ulple il oo (Jle b lawgte alicn )So 0 ol sl

356 Al e slgl o Baee oaly Wil sloaiges (HITma) JT oole g5b Jlagas ool v/
Wlodds 3 0,7y 3,1y badiges 5l o8 Slasd Luid g w5yl 1,3

5 B) b Lo Gl ys Lame Lyl i o badiges sty a5 sms e Lis HIOL Jlsges v/
@hls slalame ;o o] 5l (o5 lade 5 (CD) olimss blis &jgloms )0 Gras glolaes
C o b godazme 9 BC) o s Ll 5 (5)1388u9m0, b (5108 5 by JT olga
s g 6Ny Lyl 15 051 yeiie 51 1,3 (C) bl Lyl 1 Lawsgie (6,13 sgm,
oS 5 I sl )lus; g5 ailsioe &5 s else dlaz 5l o)l il
wiled Az gi 1) oauly wijle

S5 sn 3 0995 SIS e S5en Jamsliy 5§ anlias 8 50 ailate 5 owly Wike ¥
b (5985 UL Lo 50 (B) (o (335 0305 ol (C 5 B LAY oliorisgss (395 dw a2 1, ]
595 02l 50 3s> g0 6” 3lge 905,58 o cuwisai HI g TOC yoolae ioli8l L Lo ol s
b 35 A UL 5 (C) o5 gy a5 I 3 cenl 039y 2l o 11 g5 (35,5 Bowee
‘_g—l Slge 90,5 lows Cewiias HI g TOC polie zals L Lo of s gl (0 Gl

azilose I g T 65 slagyss,S Bane 595 99 ol 55 3529
VY



el byd O s s (oaily 33l 25 (2500 (Gl ol B g sy (o 00
Sl s s (ol W3le (Sloa (250) ety gl 0laj 55 (oig py ST )
o)y (ouly wisle (UL (i50) (e rgSl o )3 5 (0059 2y EST5 i) UL L o
G sleojlas; 6535l plis sl 005 (00ig jay S5 pns) (s by o (o el
ool g5 (B (65 m —(55 8 ~ S5y S 0 (55,5 55 s

rEok 9 (Gl B azsu )b (g5l oo gl

Llgl o ol> ol 50 oasl wizle aS ols Las AY ol> (g5lw Joe g (85 azsu B g3lwsb v
Ay ol g (el g ol,5 il az 10 V) (5led) (50 Y00 Gos iSTam )3 sl
ol 48,8 18 5 0y glal o ((/OVIL

RO g a>,0) ¢\ slod) 650 YTV + Goe 2STom [0 ey Loyl o oaul aijle AY o> v
ol €85 18 0y glanl o (PTG pl

2l RO 5 AF sled) 50 Yo VF Gae gSTas g Sl cpwgeds 40 onil wijlw AY ol 0 v

il go JUL 5 soms, (+1OYY L

Ol9 5 yie,S 95 4 azg b oS s pe plis 4l cpl 50 el wijle oledsiy b5yl v
LA b ‘;9 anls 1) 58 9wl adgi s wssle oyl ‘k_s_ll:. U lawgio ‘5,.1)'&)55)%_@
Al ool sl el ouils U P35k al> o yo adlllas 990 adlaio ;o W53l Ol el Eols
Se Oy 4 Wl oo J930 (Foldly 2 wgiz 5o wike ) B Gle 095 oatu 5 oy
23S R e G o) 9550 et Bl (059 00 e
oy Wil w0 i i Jgio (Folidly ) )0 adgm Ul g b az b silul v
WP fm oley ool 5o Wil Ccdig B & 55 5 03,5 (651809, (2UL (rogil B g2l

\A¥



Fo VAV BAFO olie b aijle ol Caniiin 3 255 G ytion Sl 009y Jlo (ygelie 0 520
aile Canzias Jdo a4y a5 ooloz, QUL U Sl fuwgee Gloy yo (Jlo adie 2 jo
polde g ol 5 iluaz 0V -0 B AF o wile Oyl ax o iSTas leg ol jo oS (6, 9bas
U Slo crmgan 5ol aisle cplpln .cosl 00gs 7018 G 7+ /OY o Colin yhg (WS
polai Slsb o oyl s opl Jg cewl ails J1 3 8 oy glal jo Sl pgads
aid,§ )18 Sl (SieSS g sliesS sleolas ) (SU Cov dbgr pugads laulgl 5l g aiilas
Slp el bl s mglas pas Coge (Sawlll pl sl 05,5 Fawlll 4 g9,8 ool aijle

sl 00 T 51 2S5 e 5 oy Wil JlS €5,

Lol Y-#

aibaie laumogh ;o Jgi3o (Solidlyp aml jo ol wijle olaisss Gloow,p v
R S I

oaiiS adgs slaasile lateds (ooo3S Wijle aiile) ;Koo Jeime slalice Siw owyp ¥
@5 J98y (Solisly s 4l o o )Sg e

el o el Wil She 095 by Gyl 5 Slasl S peyn Y

B)lke yuf (6595 9,08 @lie Geeti Sz (293 J5850 (Solidly

(A



:‘s.w)lé é.gl}.o
9 |°L‘" olKiuio Ol ylis] e G‘*’L"“’ C"ffO}" OYA+) £ ‘;‘»P)L.i’..é‘
eSS Sare BlasST 9wl e ol ol jLal "O|ﬁ.‘ Gw&&w}" (YAY) .¢ ‘@’L{.sl.éi

Yo



Cgwy 9 $HIaus s agh TSl s Cxe wg 5 Jled el wijle

AFYY (MDY o gmolicd

AN Lo ool jepel Ll "Jﬁl e pro "OYY) £ wooly gy
oo o olhlaasl (Jol ol " w Bl i comiigdf g ewladiome) (VYAY) L L,

OAY

)i gleil jshiie 4 Syl ledae ITAD) ) o JWS 5 ez 550005 ooliledes
oo 3l Moslidly 3 anl o Seyaee ly Gloy g Bes e g Slgw, udS
A=V o Il o st (sho 0,558

il iz 5 ord Geey OTAN) g (gslind 5 co iglld ey e Ciz e o0lile
did iy (69 31518 (b (10 "l 5z (s pate (S5 e ) oy Wil
XYY (DY

Sl 5 Sl sk eomdai g B bl ) cwlid )5 el Ll «(VYAA) o aigallsh
oBails Mol g WSl g Jgl STy slaools 5l solainl b Sias lawe (2l5,52,5 9,000
5ol oy 9o

Jol Pl e adgi B gl gid 51 JT gouisghs" (VYAD) .o (LS 5 ey o LS
TVA (o et crme) oy ol L

38 (el eny sl Sl gl ol ™ (w815 i (el OYVE) o ardas

AR u"‘i°9°3«.J5‘~"l-?‘

ol b

\ig



Abu-Ali M. and Littke R. (2005) “Paleozoic petroleum systems of Saudi Arabia: a
basin modeling approach”, GeoArabia, 10, 3, pp 131-168.

Al-Areeq N. M. Al-Badani M. A. Salman A. H. and Albaroot M. A. (2018)
“Petroleum source rocks characterization and hydrocarbon generation of the
Upper Jurassic succession in Jabal Ayban field, Sabatayn Basin,
Yemen”, Egyptian Journal of Petroleum, 27, 4, pp 835-851.

Alavi M. (2004) “Regional stratigraphy of the Zagros fold-thrust belt of Iran and its
proforeland evolution”, American journal of science, 304, 1, pp 1-20.

Alizadeh B. Sarafdokht H. Rajabi M. Opera A. and Janbaz M. (2012) “Organic
geochemistry and petrography of Kazhdumi (Albian—Cenomanian) and
Pabdeh (Paleogene) potential source rocks in southern part of the Dezful
Embayment, Iran”, Organic Geochemistry, 49, pp 36-46.

Bahroudi A. & Koyi H. (2003) “Effect of spatial distribution of Hormuz salt on
deformation style in the Zagros fold and thrust belt: an analogue modelling
approach”, Journal of the Geological Society, 160(5), pp 719-733.

Barker C. (1974) “Pyrolysis techniques for source-rock evaluation”, American

Association of Petroleum Geologists Bulletin, 58, pp 2349-2361.
Barker C. (1996) “Thermal modeling of petroleum generation. Theory and

applications. Netherlands”, Elsevier Science, pp.525.

Behar F. Beaumont V. De. and Penteado H. L. (2001) “Rock-Eval6 technology:
performances and developments”, Oil and Gas Science and Technology -
Review. IFP, 56, 2, pp 111-134.

Berberian M. and King G. C. P. (1981) “Towards a paleogeography and tectonic
evolution of Iran”, Canadian Journal of Earth Sciences, 18, pp 210-265.

Bordenave M. L. (2002) “The Middle Cretaceous to Early Miocene Petroleum
System in the Zagros Domain of Iran, and its Prospect Evaluation”,
American Association of Petroleum Geologists Annual Meeting,
Houston, Texas, pp 1-9.

Bordenave M.L. (1993) “Applied Petroleum Geochemistry”, Edition Teaching,
Paris, pp. 524.

Bordenave M. L. and Herge J. A. (2005) “The influence of tectonics on the
entrapment of oil in the Dezful Embayment, Zagros Foldbelt, Iran”, Journal
of Petroleum Geology, 28, 4, pp 339-368.

A%



Bordenave M. and Burwood R. (1990) “Source rock distribution and maturation in
the Zagros orogenic belt: provenance of the Asmari and Bangestan reservoir
oil accumulations”, Organic Geochemistry, 16, 1, pp 369-387.

Chiu H. Y. S. L. Chung M. H. Zarrinkoub S. S. Mohammadi M. M. Khatib and Y.
lizuka (2013) “Zircon U-Pb age constraints from Iran on the magmatic
evolution related to Neotethyan subduction and Zagros orogeny”, Lithos,
162, pp 70-87.

Clift P. D. and Turner J. (1998) “Paleogene igneous underplating and subsidence
anomalies in the Rockall-Faeroe-Shetland area”, Marine and Petroleum
Geology, 15, 3, pp 223-243.

Dahl B. Bojesen-Koefoed J. Holm A. Justwan H. Rasmussen E. and Thomsen E.

(2004), “A New Approach to Interpreting Rock-Eval S: and TOC Data for
Kerogen Quality Assessment”, Organic Geochemistry, 35, pp 1461-1477.

Dean W.E. Arthur M.A. and G.E. Claypool. (1986) “Depletion of 13C in Cretaceous
marine organic matter: Source, diagenetic, or Mineralogists”, New Orleans,
pp 263-282.

Espitalié J. Deroo G. and Marquis F. (1985) “La pyrolyse Rock-Eval et ses
applications. Deuxiéme partie”, Revue de I'Institut francais du Pétrole, 40,
6, pp 755-784.

Espitalie J. Madec M. and Tissot B. (1980) “Role of mineral matrix in kerogen
pyrolysis: influence on petroleum generation and migration”, American
Association of Petroleum Geologists Bulletin, 64, 1, pp 59-66.

Hadad Y. T. Hakimi M. H. Abdullah W. H. & Makeen Y. M. (2017) “Basin modeling
of the Late Miocene Zeit source rock in the Sudanese portion of Red Sea
Basin:  Implication for hydrocarbon generation and expulsion
history”, Marine and Petroleum Geology, 84, pp 311-322.

Hakimi M. H. & Ahmed A. F. (2016) “Petroleum source rock characterisation and
hydrocarbon generation modeling of the Cretaceous sediments in the Jiza sub-
basin, eastern Yemen”, Marine and Petroleum Geology, 75, pp 356-373.

Hakimi M. H. Al-Matary A. M. and Hersi O. S. (2018) “Burial and thermal history
reconstruction of the Mukalla-Sayhut Basin in the Gulf of Aden, Yemen:
Implications for hydrocarbon generation from Paleocene potential source

rock”, Journal of African Earth Sciences, 144, pp 59-75.

YA



Hantschel T. and Kauerauf, A. 1. (2009) “Fundamentals of basin and petroleum systems
modeling”, Springer Science & Business Media, pp 475.

Hunt J. M. (1996) “Petroleum Geochemistry and Geology”, W.H. Freeman and
Company, New York, 2nd edition, pp.764.

Hunt J. M. (1995) “Petroleum Geochemistry and Geology”, W.H Freeman and
company, pp.743.

James G.A. and Wynd J.G. (1965) “Stratigraphic nomenclature of Iranian Oil
Consortium Agreement Area”, American Association of Petroleum
Geologists Bulletin, 49, pp. 2182-2245.

Jones R.W. (1987) “Organic facies. Advances in Petroleum Geochemistry”,
Academic Press, New York, USA.

Jumat N. Shalaby M. R. Haque A. E. Islam M. A. and Hoon L. L. (2018)
“Geochemical characteristics, depositional environment and hydrocarbon
generation modeling of the upper cretaceous Pakawau group in Taranaki
Basin, New Zealand”, Journal of Petroleum Science and Engineering, 163,
pp 320-339.

Kamali M.R. Fathi Mobarakabad A. Mohsenian E. (2006) “Petroleum Geochemistry
and Thermal Modeling of Pabdeh Formation in Dezful Embayment”, JSSUT
32,2, pp 1-11.

@Karimi A.R. Rabbani A.R. Kamali M.R. and Heidarifard M.H. (2016)
“Geochemical evaluation and thermal modeling of the Eocene—Oligocene
Pabdeh and Middle Cretaceous Gurpi Formations in the northern part of the
Dezful Embayment”, Arabian Journal of Geosciences, 432, pp 1-16.

® Karimi A.R. Rabbani A.R. and Kamali M.R. (2016) “A bulk kinetic, burial history

and thermal modeling study of the Albian Kazhdumi and the Eocene-Oligocene

Pabdeh formations in the Ahvaz anticline, Dezful Embayment, Iran”, Journal of

Petroleum Science and Engineering, 146, pp 61-70.

Kaufman R.L. Ahmed A.S. and Elsinger R.J. (1990) “Gas Chromatography as a
development and production tool for fingerprinting oils from individual
reservoirs, applications in the Gulf of Mexico”, in D. Schumaker, and B. F.

Perkins, (Eds.), Proceedings of the 9th Annual Research Conference of the

va



Society of Economic and Paleontologists and Mineralogists, New Orleans,
pp 263-282.

Kordi M. (2019) “Sedimentary basin analysis of the Neo-Tethys and its hydrocarbon
systems in the Southern Zagros fold-thrust belt and foreland basin”, Earth-
Science Reviews, 191, pp 1-11.

Lafargue E. Espitalié J. Marquis F, and Pillot D. (1998) “Rock-Eval 6 applications
in hydrocarbon exploration, production and in soil contamination studies”,
Revue de InstitutFrancais du Petrol, 53, 4, pp 421-437.

Langford F.F. and Blanc-Valleron M.M. (1990) “Interpreting Rock-Eval pyrolysis
data using of pyrolizable hydrocarbons vs. total organic carbon, American
Association of Petroleum Geologists”, American Association of Petroleum
Geologists Bulletin, 74, 6, pp 799-804.

Miller R. G. (1995) “A future for exploration geochemistry. Organic Chemistry”
Developments and Applications to Energy, Climate Environment and Human
History, AIGOA, Donostia, pp.412-414.

Nelskamp S. David P. and Littke, R. (2008) “A comparison of burial, maturity and
temperature histories of selected wells from sedimentary basins in The
Netherlands”, International Journal of Earth Sciences, 97, 5, pp 931-953.

Opera A. Alizadeh B. Sarafdokht H. Janbaz M. Fouladvand R. and Heidarifard M.
H. (2013) “Burial history reconstruction and thermal maturity modeling for
the Middle Cretaceous—Early Miocene Petroleum System, southern Dezful
Embayment, SW Iran”, International Journal of Coal Geology, 120, pp 1-
14.

Peters K. E. (1986) “Guidelines for evaluating petroleum source rock using
programmed pyrolysis”, American Association of Petroleum Geologists
Bulletin, 70, pp 318-329.

Peters K. E. and Cassa M. R. (1994) “Applied source rock geochemistry. In: L. B.
Magoon and W. G. Dow (Eds), the Petroleum System - From Source to Trap”,
American Association of Petroleum Geologists, Tulsa, pp 93-117.

Peters K. E. and. Fowler M. G. (2002) “Application of petroleum geochemistry to
exploration and reservoir management”, Organic Geochemistry, 33, pp 5-
36.



Peters K. E. Clifford C. E. and Moldowan J. M. (2005) “The Biomarker Guide”, 2nd
ed. Prentice Hall, New Jersey.

Rudkiewicz J. L. Sherkati S. and Letouzey J. (2007) “Evolution of maturity in
Northern Fars and in the lzeh Zone (Iranian Zagros) and link with
hydrocarbon prospectivity”, Thrust Belts and Foreland Basins, Springer,
Berlin, Heidelberg, pp 229-246

Senglaub Y. R. Littke and Brix M. R. (2006) “Numerical modelling of burial and
temperature history as an approach for an alternative interpretation of the
Bramsche anomaly, Lower Saxony Basi”, International Journal of Earth
Sciences, 95, pp 204-224.

Sepehr M. and Cosgrove J. W. (2005) “Role of the Kazerun Fault Zone in the
formation and deformation of the Zagros fold-thrust belt, Iran”, Tectonics,
24, pp 1-13.

Sweeney J.J. and Burnham A.K. (1990) “Evaluation of a simple model of vitrinite
reflectance based on chemical kinetics”, American Association of
Petroleum Geologists Bulletin, 74, pp 1559-1570.

Takin M. (1972) “Iranian geology and continental drift in the Middle East”, Nature,
235, pp 147-150.

Tissot B. P. Pelet R. and Ungarner P. H. (1987) “Thermal history of sedimentary
basins, maturation indices, and Kinetics of oil and gas generation”, American
Association of Petroleum Geologists Bulletin, 71, pp 1445-1466.

Tissot B.P. and Welte D.H. (1984) “Petroleum Formation and Occurrence”, 2nd
Edition, Springer-Verlag, Berlin, pp.699.

Wang Z. and Stout S. A. (2007) “Chemical fingerprinting of spilled or discharged
petroleum—methods and factors affecting petroleum fingerprints in the
environment”, New Fields Environmental Forensics Practice LLC:
Rockland, MA, USA.

Waples D. W. (1980) “Time and temperature in petroleum formation: application of
Lopatin's method to petroleum exploration”, American Association of
Petroleum Geologists Bulletin, 64, 6, pp 916-926.

Waples D. W. (1985) “Geochemistry in petroleum exploration”, International

Human Resources Development Corporation, Boston, pp.215.

AN


http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29
http://refhub.elsevier.com/S0920-4105(16)30123-1/sbref29

Welte D. H. and Yalcin M. N. (1988) “Basin modelling—A new comprehensive
method in petroleum geology”, Organic geochemistry in petroleum

exploration, pp 141-151.

AY



Abstract

Sedimentary basin analysis is a useful method for determining the evolution and hydrocarbon generation
of the source rocks. In this study, geochemical modeling and hydrocarbon generation potential evaluation
of the Pabdeh Formation in one of the oil fields, southwestern Iran. For this purpose, 47 samples from
different oil fields in the studied area were analyzed by Rock-Eval 6 pyrolysis system. The kerogens are
mostly type I, 111 and 11/11l, however the samples are mainly immature and are within diagenesis stage.
The 90% of samples have fair to excellent hydrocarbon generation potential. The organic facies of the
formation are in the rage of B, BC, C and CD. The organic facies variations are due to lateral facies changes
and sea-level fluctuations during deposition of this fomation. The Pabdeh Formation can be divided into 3
geochemical zones. The upper and lower zones were deposited during sea level regression with low quantity
of TOC and HI as well as kerogen type Ill. However, the middle zone that deposited during the sea level
transgression has high quantity of TOC and HI with kerogen type I1.The Pabdeh Formation in the studied
area can be characterized as high hydrocarbon generation potential but immature source rock and the middle
zone of this formation may represent an unconventional hydrocarbon reserve.

Using burial and thermal history modeling of three wells (A1, A2 and A3) in southern Dezful embayment,
the effects of sedimentation, subsidence and uplift of the sedimentary basin on the temperature changes
associated with depth and time and thus maturity of the Pabdeh Formation has been studied. The burial
history diagrams show that the sedimentary basin had low subsidence rate during the sedimentation of
Pabdeh Formation in Paleocene to Oligocene. The highest rate of subsidence happened during the middle
to late Miocene, associated with deposition of the Gachsaran Formation. The Pabdeh Formation was in
deepest burial depth from 2074m to 3220m, in the Pliocene, and after that, from Pliocene to present day, it
has been uplifted. This uplift is concomitant with the main folding phase of the Zagros orogeny. Based on
the burial history and thermal maturity models, from middle Miocene, the Pabdeh Formation was exposed
to the temperature higher than 60 °C and reached to the 100 °C in middle Pliocene. However due to the
uplift of basin and changes of appropriate situations, it did not have enough time for complete thermal
maturation and hydrocarbon generation. According to low amount of Ro (<0/6%), the Pabdeh Formation
in the studied area is in the beginning of oil window and due to low amount of thermal maturity, it can be
considered as a high potential but immature source rock.

Keywords: Hydrocarbon generation potential, Pabdeh Formation, southern Dezful Embayment, Basin
Analysis, maturity, Burial history, Thermal modeling
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