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Formation background, orderly distribution of hydrocarbon, and
controlling factors of the Oman Super Basin in the Middle East
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Abstract: Based on the results of oil and gas exploration practices and the commercial oil and gas field database in the
Oman Basin, this study analyzes the formation background and hydrocarbon distribution patterns of its super basin using
petroleum systems and plays as units. Research indicates that the Oman Basin has undergone multi-cycle tectonic movements
since the Precambrian, but is primarily characterized by the development of a cratonic margin and passive continental margin.
The deposition was predominantly in shallow marine marginal environments, where continuous transgressive-regressive
cycles formed dominant lithofacies associations of carbonate rocks + evaporite/mudstone. The efficient configuration of
various petroleum system elements has resulted in five petroleum systems that are vertically stacked but do not interfere with
each other. The distribution of oil and gas in the basin exhibits a regular and orderly pattern: spatially, it is distributed around
salt basins and uplift zones, with the north being rich in both oil and gas, and the south being rich in oil; vertically, it is
distributed around three major plays, with the lower sections rich in both oil and gas, and the upper sections rich in oil. The
basin is rich in conventional oil and gas, shale oil and gas and helium, characterized by a three-dimensional accumulation of
multi-layer and multi-type resources. The analysis concludes that the main controlling factors for hydrocarbon enrichment in
the Oman Basin are: three major source kitchens serve as the material basis for hydrocarbon enrichment and orderly
distribution; thick salt rocks within the salt basins and regionally stable mudstones control the vertical orderly enrichment of
hydrocarbons; multi-phase fault systems and regional unconformities provide critical support for the three-dimensional
migration of hydrocarbons/non-hydrocarbons and the formation of favorable traps.
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“EEZ A (Super Basin) "ML YE H AR 2 BREIEHR Y (Smith er al., 2016) , ECAZEDE”HMS
6.85x10% 24 & HF RIS R IR 6.85x10% Y EM A, FNIEHZRE RS ELESENL
G BT B ERREABM ARG B ESUESIEENEE. BA RN TS &0, HET
THS EHs AR AP 4Bk 25 AS—Z0 A 24 At Gl TR 42 —)  (Smith et al., 2016;
Neill and Bliss, 2016) . EEAMMEZXE 2 (AAPG) 2019 % )5 5)“Super Basins Initiative”tH&ll, Ff A0S
BTN R A S . BRI B 5 MR 22451 ) 755 (Fryklund and Strark, 2020; Sternbach and
Bartolini, 2020; Veiga et al., 2020; Snedden et al., 2020 , & {EiH T 4 4 ER #0784 (B 0 A 0 SR 7T, 3R
T TR AE S5 B R S A 45 A 0 — FloB i s, SRR B S e O B B R R G BTN 5 R R M TT
Ko ST A PR B A TR > <A O Y SR LB %A (Khafizov et al., 2022;
Sternbach and Merrill, 2023) .

] P 27 AR e 92 e 2 b R B BR LA, 456 R I i R ) B AR TURRAE, TR TR A BORIAR R
AP SER 2 Wy Wi A R S R B S R i B A @B 2 At (101 2 @ vk, e 7 HAE
PR 25 2 b ] RE A RUEE I8 145U /0 1 (Dai et al., 2021; Wang et al., 2022) , 3R HEH “HEVRHE 7 2%
BMEE (Zoueral, 2024; Jiaetal, 2024) . ATUATRN, ARESMARG . HH-AEHEMILAAIHE ., - R
F-fili-B 4= BE VR R A SE R TR B PRI S AR ZE TR S T, FAHbIKE 2 IR RS 0 U — A S — AN B Sk
(BHERTEE, 2022; Jiaetal, 2024; Zouetal.,2024) .

R 2 AE A 4Bk 25 MBIy —, 2024 SRR ATEENT S 2 0.50x10%, RARA T E
565x10%m?, &iFHAESEL 0.91x10% W24 & (EDIN, 2025) . #% 2025 4 8 H, 7 4] KAt & i
THAIBENTICN 12.96x10%, KIRSN 18512x10%m?, A 112 26.24x10% ji 24 & (EDIN, 2025) . @it & il
ARBEVR, IR HOMURE B T T ORI AUE SRR, N A OG5 T A R AE AR M I R E TUARRRAE (Allen,
2007; Blades et al., 2020; %' NI4E%5, 2022; Moss et al., 2025) « N AERBGRA S (2R, 2014) . FisE
H-FE R R DU S5l A el CT 284 FIENNAE, 2013; Grotzinger and Rawahi, 2014; [RANEE, 2022; Gomez-
Pérez et al., 2024) . BRIREh A BUBUHFE (Ai-Siyab, 2005; BRASSE, 2021) . I &R S (Terken and Frewin, 2000;
Terken et al., 2001; Grosjean et al., 2009 ) ZE453k A BRI AL, AH H AR WL HAE A — N BAR B 2% 1k AT
RGO 5 ST, A SCDARR S4Bk EDIN Ji/<C HH i MV B0 P ek g RE il DA & 23 kb R 50 0
R, IEHBOEH G E MR RGN, GG 1R 2 Gl TR R AN A T SRR GE, HREE i
P Y B S S A A R R R, DU E A ) R G0 A AR R AL BRI
DA A1 5F 0 H PR S5 PR SR A T S R AR,

1 Hu s Nt

RO 2 7 1 A, BT 2 e P, R A AR ) A A 2 AT IR P AN . DX AL i A T BT A AR R AR
FA%%, P S E A RS, MUY 23x10* km? (B la) . 2 b6 Ak & L wrkd vh iy, 7635 &
MR B, AR R, At H AT R LORE ) T AT R — R R RS et -
LR WIWE . REL-RaR TR Moa R - SRR BIG. S a5 O R g R S A
TR R S 2 AN B AL, R T A 2 M BUR B B I & &R EH (Loosveld et al., 1996) . “F1ii 7%
T =R LA B AERR, ORI . W ERE A2 Eh R DL IR A GNFRRTI . SERR R
i, R G, AR, MR EIRRER. BRI R E X ERERT (B b)) AR EET
M 7R3 T A RN A R R I AR S S N AR S AE R SR R R £h A o A AR A R
() Bl FE R B 2 N R 2 0TRUR 51 (B e

H 1920 A, B2t 7 EEEm AR g, RIS E 547 A, BHEEIEPHAIE 1000 4
M, FFRIF 2200 & 11.2011 FFLLK, FHEIHRTUS WA, HE DK+ 2 BURRIR I 18 1, HIFyI™=
B2 250t v/ H, ESEEEA BRI TUAEAE /1 (EDIN, 2025) . 2021 4ELAK, 8RR 3 HHERIKES



H OKIE 1800m A7) , FEERE FIRE T EIRRI R I CEXHIERDE 4000m) , FrEE 2l SR E A
WK WEBR. AA4h, WmARE RN, #eEERS TR EZE 18x108m*, AEERFENKE AKX
(EDIN, 2025) .ZZE%&. ZRM, Z RS MBEE 1 [ 2 2 ek o #8158 29 @ A% i) (Fryklund and
Strark, 2020) .
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Fig.1 Location, hydrocarbon discoveries, and comprehensive stratigraphic column of the Oman Basin
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JEPHGEL f5, XIS )5 B e i e, 78 Najd EH b BRGSO i G Bk e T, Wk 2l -
R BRI GG K — KAV M TR, TERE AR MR- %, FERS Ara FEZARES
JAER KA TRER A, BEAE G R AN IR, AR EE R RIEUSYIARER. 2w T AR R
R R A F 3 P v P I SR S B AR AE (Loosveld et al., 1996; Geetr et al., 2001) (B 1c. B 2a) .

- EEa, WA XK RS, BRI AR I G4 T o BLid N 555 R IR, BT 2 2 i Ak
TN B8R . B B ) DL & kIR 36 S AN B a DI 32, RS E . DIRRIEZRAC, v hr i
T AT . A T B R SRR SR L DU . A R A0 I TR IE S AR B R A AR R AL R AL LS B E, BT 2 X
BRI, AH RGBSR S, (AR AT R BUR A EAR S, B B4 - R =8 5HE-&
B 2O R AR ARACL, Ak 2 4k 7K PN Bt 4 B 3 5 VAL A5 1E. (Rousseau et al., 2006; Gomez-Pérez et al., 2024; P4 it
%, 2025) (K 1c. El2b) .

e = St A, B PR AT AR SRS RS R I D AT I, BT 2 2 gk N i R s B KB a0 By
B kP R-F AES Shuaiba. Natih H/E 1A 3-4 km [FHKEL L & H-RHE A R mREHE e Dosde A, T Rl 1)
BORLDIRA R, [, i W REahss, Dok DLttty 32, M pe DL S8 2 & Hh S B A0 22 S T %
RNE, SRZFRIVURFIEMRE, BoR T 2 e BT 8 20 fif G AT R S5 TR 388 N I A4 16 - R & R AE



(Loosveld e al., 1996; FEAGE, 2022) (B lcv Bl 2c. d) .

Mo e S A, B HS R TR AL R e B g s AR (BEAZ) 95-70 Ma) , Bl 2 bt i shid
GO AT A, BT S LR A (A B R A B Be i, TR AT IRIR#), Aruma FEURIG R BEAPOEMER, SE
JEIE 4 km. FrAARES 52 L% B Al AR RS2, AL IS e 4R S O R, EEF R R
PRAERT 2 LA 30-40 km 77 N, ZH0 N SATI AL T 95 22 SR JR). XXl L 3t B e i ) 3 5 2 P SR X R 1)
(B 53 5, FRORENE 1B 2 Gt 5 FIAE R AR, BAvE hodid & S s i 08 3 2R B RrE R IE S 5, H 2k
Fazh BFER AL, AIRZAER = FBRES MR I KL -5 3G BN 5 BT P 2% (Loosveld ef al., 1996; %' 1
Y5, 2022; Moss et al., 2025) o AR MR 2 MGE BN R, SEEHAREM, BRI N
Rf LG Ay, AEvEm T W, SN e ARG At g, P B2 DY =R M NE-SW A4k
SRS . (B les B 2e. D) .
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Fig.2 Regional tectonics and sedimentary evolution of the Oman Basin
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Fig.3 Transgressive-regressive cycles and stratigraphic deposition of the Precambrian—Lower Cambrian in the southern Oman Basin
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FIE PR E S EARRES. 6 EEMEEMN S EEMER 2 EFHREEM 3 BRIAESHE, BT
M EIER T 5 BERAL. BEMKEARE MRS (Terken and Frewin, 2000;  PRZANEE, 2022; Gomez-Pérez et
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Fig.4 Event chart of the petroleum systems in the Oman Basin
B2t S ESHARAREBEAKE, HEATI (Gomez-Pérez et al., 2024) . WERTS 5K E, Hugf-
Andam/Haushi ViU R GEHEA T RA-BIERTBL - 900 L Aab T35 T IR F3A 58 Ara-Gharif/Shuaiba RETTEHLT Ara 4
BENRIRE BN, FEEE T -3 L. Safig-Akhdar JH S RGIET# 302 W RS, HRER
O3 AE TP HLIX, B T2k b Fm VR S A . Tuwaig-Kahmah S R G T BRF SR TR ST P fE
FSE IIRIR i E B R BB, AR T 6 A Z M s HC B AL, T Natih-Natih 310558 0 % 5T i b -
W RIRERE, J&TRIREA L BMER. 5 EEMARGE BINAMLKRES, BFUgERITENA
m s AHTUE RIS RCE S, HAMRRENFARIIAE, &k 1 ImAARS) 775 1 R RE B 808, 1E /2
XM EATMMZERER, AR T2 ER. 260, SHBRRMABRSN, HE T HEOyE

B i IR S R YR LR (Terken and Frewin, 2000;  Gomez-Pérez et al., 2024) .

3 B SR A S A 7 Ah

HAH F A2 B B T R SR iE iR AL S DA o2, ARG BT DURUYAR &R B A o 551443
A B E R, W TS mAE P, MG — RS oA A GEYXHMERE, 2000;
Wang et al., 2025) . HEE LA NS0 A0 A TR RN TR 25 20 i B AR Ak iy A BEAD FAth n] 25 1) 2
R MY E A EERR S E L
3. FELLHASHEZMELES 5, EHEHS. EIEH

Bi) 2 By S 40 A LA AR SRR ME, S RBLRMAFE LR B THBEN LS BLGHEER (K
1bs & 1D . HEHH, HME. MEAFEN S = REZILRIIMAE 227 4, S1HESMEE 28.09x10% Y
B, AR EN 64.34%. NG AREX . 2 G AT /R SR SRR E 212 4, &
A EE 13.07x10% W4 E, AT RAEENR 29.94%. Hih i X LA B H 108 4, SitMAEE
2.5x108% 4, (HEACREER 5.73%. DLFRECON S, BdbEE WA (REIER IS 1-7) . e LA



RINE, KRR KGR THmS 8-10) (& 1by £ 1) . b RIS H 307 4, &itfaihAn
HENTIMAE R 17.43x10%, RIRSER 19966.97x10%m>, 435l o vk A< fig B 1) 61.74%F0 92.81%. 7 Hb g
LRI 240 A, A HAERTIMAE R 10.8x10%, RARSMERE 1546.53x10%m?, 23 9] 15 by A< i
B 38.26%AH1 7.19% (EDIN, 2025) .

=M EWERTAM. RASFEMHiE=E (3F EDIN, 2025 4it)

Table 1 Oil, gas, and condensate reserves in the constructive units of the Oman Basin

M TS (L AR08 RIRUELY/10m®  BEHTIifE 1E/10% ARG RIS ATT10% AR A S
1 T PG R 0.63 268.88 0.02 0.84 60
2 B3 BTN 2.87 539.69 0.00 3.26 52
3 L 7 7.40 4309.86 0.26 10.75 97
4 ERGESRS) 0.62 4780.90 0.67 4.72 28
5 WL R 2.92 9760.55 0.93 10.86 35
6 ks Fp 0.45 32.20 0.00 0.47 20
7 N % B B 0.57 274.89 0.08 0.85 15
8 B TV e 0.28 69.17 0.00 0.34 13
9 e OE-FoA 5.23 1406.60 0.24 6.48 95
10 RHX 5.04 70.76 0.00 5.09 132

Ait 26.01 21513.51 221 43.66 547
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Fig.5 Geological profile of the northern Oman Basin (a) and division of petroleum systems (b)
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R BRE, RELEKE, AnaflBEE BN 12-20%, BiEF AL 10-200mD, WA IFLEE N 8-15%,
BIER M 1-50mD. [8[H 2 ¥ p T 3 m- B 0 BATR], Bl PA 2R B DASh A A OC A Bt 2h B DA R e & S 3. I
RIS LA R SR AT Bl S 2 ) IS5 F0 Haima VA B IS5 N 32 BURRIE 2B R & 2P AlRAH C&EdT
WO AEEN 4.71x10%, S 16.7%. 2P WRRIRTEEN 9745.62x10°m?, (HATEM 45.3% (ZE0E AR,
2014; EDIN, 2025) .

T BT R A RIS AR TR ) Nafun ZHAT Ara 455 DL B & Safiq RO TS & MIGA)
KB ZHALTE RS R Tuwaiq HE GHRTUE. EZ 0 & R Gharif H-— AN KD
% Dhruma HLE WM A =5, WEILBERE 15-25%, Bi#EFR 100-1500mD, iaiE @R, A a6
FEHN 10-18%, BiEFN 5-200mD. 7% EAHE & R Akhdar BERZE WS, And (EERN 50-120m) MEAFER
Nahr Umr AR (RN 30-80m) . PEI P 2 M IRIEEERAIE . Wiy RUFEPE 2 K Il a 78 DL 3R 2 1)
ERKWHERIEE T, MHOWME Gharif HRDEFFEEBIEH. ZERURA S 2P "RAM (FETD
TN 5.93x10%, (A 7EH 20.1%.2P PR RIS 6884.32x10°m?, A= fHh 30.3% (EDIN, 2025) .

AT R R AL A R R A B IA T Nafun 41R1 Ara 413 LA AE R Natih 41 B f1 E BUE AL
JRUE. 52 A% Natih A AEPE S K% Shuaiba ZHEMEA KA . TR UeR ARKIR 3h2A 5. 250 521K
KME S H0E, FLBIEG %ML, ZRAEflhEBESR. G205 Fiqa HAEZI0E (R 50-200m) F
Fars i L3 4B 2 (FEFZMACHIEEZ) 100-400m) . [l AR DL SRS AL FREE R Wioh 3 m=isk
ARG G N G W RN K IE R R IS . RS 2 N RS R G IR B I IS # X RN A A A i
BEAZERRA A 2P AR AWM CEENTHD 8N 17.84x10%, HAeRH 63.2%.2P F R RS MEEN
5249.3x10%m3, |47 24.4% (EAZE, 2022; EDIN, 2025) .

33EAMSETEMS. BSHLE, TER. ZRBFIRI AR

a] A2 73 1 B i R ORI RS, AT ARG G R T 2 AN TUE A M A RS AR B, BAZER. £
KA GRS AR IR S AE (Wang et al., 2022; Moss et al., 2025; EDIN, 2025) . # % H A, 73t & 350 4 i i
94, EFESMTEIEEE G  BIAMESRE G ERRERLZ Q) AIREX ), B2pr
KAtiE 0.39x10%. ILRIIUESH 124, FEMMTEMEZEHE (6 1) « FFEGH (44 FIT N 9T
WA, RV 2P il KRR 4670.86 x10%m®, &EHTIH 2P Al RAEE N 0.73x10%. XL GUA M H EEE
T L & Safiq HA AT & Natih 21 (EDIN, 2025) .Safiq 48 T EZE LK) “7 T, DU 6EAZ
B ARG S A R HRE S L R sz, SEULE A R S A YR B E &8O E TR, TOC nliE
i 10%, FEHATEERE AT AT, TRARKI Z NS SRR 1S &, BT EK
R B (Ro Z4E 1.0-1.6%) , AhRgHT B iUA H 7= A8 RE MR (Terken and Frewin, 2000; Terken et al.,
2001) (K 1C. % 2) . Natih HEZNFERKR B A MHEERZEE SAEVRPRKEMSRICE, B TRE
BUCEWE, AR EEEEMET Safiq 4, LAMRENTCEMSWE. ZEMZEaEER, 4 T%
2, BRI R KRB EN . TRk E TR IUE Z R (B 1C. £2) .

=2 MERAMTUEHSIFESH LT (B EDIN, 2025 4it)

Table 2 Statistical characteristics parameters of shale oil and gas in Oman Basin

el J=1DA HR/km AU /m TOC/% Ro/% At RIRFLE £ RS
B &R & Safiq 41 2-4 30-100 3-14 1-1.6 RS R R R RE G IEH -
- 17 2 Natih 41 153 10-50 25 0.7-1 U AT R - IR R R LR
SR |2 AR PV H S Sy P HAKE /m JRZ B Yt F17/10°m? SCHEFR10%
- B, HEWER, LR
J‘_‘Eu:?§ 4 ] _ = - - - -

e &Y & Safiq 41 s 68-270 co. 1500-2500 20-40 315 3-8

1 2 b %k A = Ll A

7 {47 2 Natih 41 W’%@ 40-160 k"“i’ ReE 1000-2000 15-30 3-8 1.5-4

W, R /b Hos

B 2 N A ERIT RSO S R [, AN B 2O &AL 5-10%, HERFEHMKS
#2020 FERANBE P RERKAASRA T, FABEESEZE 0.74x108m’. Bl 2 1950 F B E 2 20
Saih Rawl. Saih Nihayda fl Barik % /LN B2 & 2 A H O RA A= IR R AR 2R R AP R ANF
BIREELIN 0.05%, 4IREEHITE 0.3% B g A B AR B A, B 20X e S0 a0 SO R ol v T



0.2%, #BrEALHE 0.5%, J& TaFFIMEMR S E R IE (EDIN, 2025) (5% 3) . Fi] = 21 A 7€l R 45 a2
& AL R A MY s, RSO EAFE R, 5B IEcER, ERUBEIIEE. M EURE S
T A fipf R b 0 T B TR ) R R N R T A A = R SR G SRR B TR KT 2 LA ]
381 L0E B R I T2 RS0 3 BLEIE W) 122, Haoshi BEREJE A A T E AR WAL, (BTE R
PRBE R AEAR 2 MU XA ORFF T B RIALBR BERISE 2, AT LI ROt SRR AR IS # LRI Uk, 78 B Xk s
M EREB BT, AT EAHIC IR B P S AR X ) et - 1 2= P P b SR B sl (Ai-Siyabi, 2005; Allen,
2007) . HET, FU2@rdR R EE L EERIRRH VT, ARRAT R 2 Ry S ) SR B AR B AR e 25
TR S Zm S IE I R,
®IMBEMEISHFEMES ST (3 EDIN, 2025 %3t)
Table 4 Statistical characteristics parameters of rich-Helium gas field in Oman Basin

HAAH fift )22 AL SUIRIE % R /10°m? AR 10°m? R FARRHE
FEBRAAE ERADET 30%L

i e s 2 1H7E - -
Saih Rawl i -8 % Haoshi #f 0.1-0.55 4550.85 2-3 b oA IR A CH, 25
Saih Nihayda -7 % Haoshi B <0.25 1851.35 0.6-1.1 ERS A, 5 R
Barik 7 -7 Z Haoshi B 0.04-0.3 972.68 0.3-0.6 mE. A, 5 EARL

4 USRS B AR £ R
413 RENRIFI R H S EEAF TR FRER

Pt E S BRIES, P EHEFRE, I EE2ERECAERZ 08 3 KETTREIEE (Terken
et al., 2001) . FER & A RVEIE T £ ACPE-FE AR MR, HARECKTTIA 4.5x<10%km?, 2EKE T 2 ERIEE
(Geert et al., 2001) (K] 6) Huqf #f Nafun 41 Buah BOAWIE R H oA« BECRKE, BT RREREE, T8
FRRADH A, JEREEIE N 200-270m, TOC N 2-6%,
N ¥ 32%, A F5% HI 4 400-700mg/g, Ro N 1.9-2.5%.
$ Nafun 20 Shuram BOARE €5 AL A, TOC @il 2%,

TSN VIT B, Ara 2H)HBBRIR £524 DURR T BRI S Ve 31
5, FEARANME S LOss, EE 80-120m, TOC
N 2-8%, 11 BTEGHRE. Ara 435 962Kk & WA A
T RIREIREE, JERE 30-60m, TE&HN 11T %, TOC
TEYME 4.6%, E45%E HI A 500-800mg/g, Ro A 2.0-
2.8%, B TMREIRS. 1ZA R Bt eI B AT
ik 500-650m, PAAETFSR, MEHAEREL 1325%10%
*# (Terken and Frewin, 2000; Allen, 2007; EDIN, 2025) .
G R IR R E R IR A S R RS R R kA A
(E 6) , HEHMREN, 2 1.8x10%km*, A EELAE
#, RIH4 350-480m. JEVRE A E SR E RS T R 2
har, HILZEEW Ro /NT 1.3%, AIAERETH, SR
PUAESNTE (Terken et al., 2001) .
= AR SR AR IR TR 3 KRR, Hugf #f Nafun 21
H 6 R EE S HS B rEE (REesy W Ara JLERE SRR ICE AL F BT S A O AR B A AL,

55°E 60°E

«

NS

<

N0

548 Terken et al., 2001) HIEZHIX TR, 25 0.5x10%km?, AT E 280-410m.
Fig.6 Schematic diagram of source-rock distribution and Huqgf . Ara ZH TH %% Dhahaban JB K 4= JB % 1 A #E o
hydrocarbon migration in the Oman Basin 2x10%km?, TEARN VI %, TOC K 2-6%, HI N 350-

600mg/g. HF 7L H], Dhahaban J§A 4 M AHA W R, AEEAKEE R IEH 2 BT 2 35 B 5 7R 1 3l e e X 55
(Terken and Frewin, 2000) .13 & Natih IFAER S (LaTATHX 040, EENEGIRAEK S, SFe%
HI S AFAF] 450-700mg/g, Ro N 0.7-1.0%, AbTAym e F3H-F A B Hob, Natih 20 B Bojis JE R4
50m, TREEMRZEAN I AL, TOC V%) 5%. Natih 41 E BUEAE EEZ) 15m, TERZEADN VIR, TOC 44



2%. PRERE AR TR b B AR R B R AR AR B AR ARG ) (Terken and Frewin, 2000; Terken et al., 2001;
EDIN, 2025) .

LR = K FJpIRA A, B2 @R K E TRY & Tuwaiq 458 EK R TUA &I KA F G & Safiq
H “HTUE” . Tuwaiq HIRE FHEKE TAXE MR L (Diyab ) , ZE{H 2 F] 2 2 Sk 45 7k st A
#, TOC N 0.3-5.5%, J&T 60-80%KIJERA, JEEZ) 80-120m, HI K 400-650mg/g, JZE Ro N 0.8-1.3%,
AT EAEME, HEHAREZA 116} 103 AR 15000x10%m? f£4: <. B & Safiq 4“3 TUEEEL 20-
70m, H ATAERT 2 2 IE 52y o R & G b X TS AU R 2 E 4R )Z R (Terken and Frewin, 2000; Ai-Siyabi,
2005; EDIN, 2025) (K 6) .

42 REAERBRMXBRELFNIAESH THSIEEFES

Bl 2 2t Ara 42 TR BT AT 24D - B 2 U 2 B B O A B DTSR, IZEHE T NG
B GM TR A B, EEONE AU s Jeili a8 LA M E A &, IR 3 FeE R UL 1R Nk
FEFRETHEN (B3, B 7). Y By R EEZ) 400-1800m, EhA P HBEIEEHLE JE ) 20-500m A
S TR AR RN, SRR BN DIURE B 2t 1000m, ARSI GREIRE 2 LKA, B
X{EIEAE, SAEEESERBERS (B S5, B 7 . ZEEENREE FMR Hugf BT ETES 1 L Haima
WEZEMESCI TR, TR T 3 TR — RN A oA - TUE A0 R AE SR B 2 A A0
Eh b R R W 2 1 R i 2 e O S R - ), R R VA TR 2 I B R R AR T B
W, TERT A RRI AL, k. B3RS, SRS E RMER R, BEEEH T ZREAN RSB SEE
S B RS i I VS SR BE A A s W S REE RGBS, WELFERASE R A= A5 fListkeE, T
AL IEE] 12-20%, BIERIEE] 10-200mD, ZILR CTE Yibal. Birba 252 MNMHXHEIESE (Geert ef al.,
2001; Allen, 2007; Grosjean et al., 2009 ) .

ri B i R B 1K Birbafi i X

_ £ b 12 5% i A/ 2 ] RlL0A|
i filk W 6 itk B2 £ 6 filk 2 A

- EEEIRINET 1 2 R/ T
7 M8 E Ara tHEE SREE AT REXREE
Fig.7 Schematic diagram of the depositional model for salt and carbonate rocks of the Ara Formation in the South Oman Salt Basin

Bl 2 b Fars #F FSREA B 2 BCT-H0B - Ao - 52000 T 28k & M ol Shs Wi 5, Ui
SR 50-400m, FEZEHAL AT KA 5L P g L E X ES A (B 10) | ZEEAEZUEZER
WA EREZAS SRR ENEEAMAE, 5 TR Taga ARIREE S B A- RIS A, LB S
g2 AR T L 20T R R AL X R E A R Natih 0. HIE R UeR Al B2, RN
SRS 2 W b7 AT AR T A 1 )2, BT 2 A bSO <R 2 S B A s R A WEEHIER, H
BT 24 30 ZAN M H FTIESE (Grosjean ef al., 2009; Gomez-Pérez et al., 2024) .

b B A A EEAN, FEEHIEKE T 3 BEXEREWIUEZER, Sl o1t B A R K
FHIWER (B 1C) . EAMES Fiqa HIRIK -2 RS L5 TR ISR A DU A0 bl - BIROK IR, 7ERTIH Hh X &
FEfe KT 4km, 13 G HUIA G S 200m DU, 2 —EXEBREKEMNASEE. FEES R Nahr
Umr AP TRl 32 Pk i858, A —BEERK ORI O/ KR TSR . R RKEAEAE, TIREE
%7 50-300m, XifEKE, EEMExEEN—EXEESE, FEES—EREME . =55 Khff
HYIR T NGRS, B—BHEHENARAAUR, RMSEEAES, LUEEY 150-500m, T4
REEERE, RHEERK, KERRE, SA8ELEX FHMAE DG (Droste, 1997; Ai-Husseini, 1997,
BRASSE, 2022) .



4.3 SRR AGMX A ESE AR L AR KL A SME T BT BRI EREE

i 2 22 b PR T 2 R SV T b o A R R S R K W 2R 2 L i ph T R e, I Riias TR IR
BRI RS HhE WBVETR S B 610 Sk 24 R G0 RN — B 20 LISk 32 [X dsl by sk 2 5 N A FI T ) B &1
g (K 8) . s TR IMW M A R E VI A 52 URE Hugf JhAAUR3R Z A AR 2 6 718 7 i 21l
8, TMRA YIS A RN 3 BN Hugf AN RS B 54t T WrbhisiE. 3 B i sl e )i 4 W32
ERAH DG T H P P ) B A, AR RN LR RSB R EIEE. S e UORE R LI R
GUIE RO B R R B VI8 Safiq A FEHENMA, 5XEARE A TE R E PRIz iE
T8, FER L FTH AR T B i b 3 R A AOR IR R R M IE B IEIE, BTN R T R I R 7.
TEHR 2 5 i S PR, WiBE B R b = AR R A R G0, MORHbOGEE T TUA . BB IRIR 262 S50 2 17
P, ORTUEM AR R ECE T RIFR%M (Ai-Husseini, 1997; Droste,1997; Allen, 2007; Blades et al., 2020; %' Il
Y%, 2022) .

Saih Rawl & %l “ ( Qarn Alamifi [1 Farha Southifi [1] E
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SEAMMBEZEAGMSEBIRXE (28 Droste, 1997) (RIEEWE 1BB’)

Fig.8 Hydrocarbon migration pattern map around the Ghaba salt basin in Oman Basin

B2 @t N R B 2 A EEN XIS, 1 Safiq AT P RIEHMAZRTFHIAES (F
8) . XEARGHE 2 FHKENMAFTHB R, HARSILEME, BOyl KRN F s “&mma
27, BN RO NS R A I (Geert et al., 2001) . FATREER R Ara 4005 R 2 TRE TE RS
28 X AN R 5 T PN 288 2R 90 K R 8 s 22 1 ) 42 8 23 R 48 22 TUT 98 il sk AR B X, s 248 % Qarn
Alam I, EARGHZ FE TR TUE B TE BCE R o 2, 5 N AR R a8 7 8 R 554 ) el 1]
AN G T2 B A 78 I B 2 TP G 2 P PR R DG B, R AT &2 2 b Marmuul 91 FH R A - — 38 AR UK 1]
TE WS R4 5 B AR e o B G S T RSO S 2t 22 R k. 53 4, ANEEG T ML . bRIEAE F AT DL 2
B B B TR R R RE, TERIL U S, iRl G, RE XA (Terken et al., 2001; Rousseau ef
al., 2006; Moss et al., 2025) .

5w 585t
5.1 WHig

R MRS IR Oy AR E S ISR T — BB A s ORI G R 2 BRI
RIBHR I K- G VT S OB B . B2 A R AR BT R AR BOA 4 i Rt e —, RSO R T



AT 2 o — BRSO RSCR, RN FR 4Bk EDIN fb 8o A iR it 1 LT Frf i AR S S Bl . S
FRTHEEEMH S, Tl RC S B AU RIET ARG MG, s -DIREAER ., £
Jie IR 4 3t 38 Bl S e Fod 30 4 5 W sl Bk 58 B R 8 ) G BT A R AE 0 A, B S8 5 SR AR - IR I R TR B O BRI 2
HHESIUA IS A MAE LM EHREN . BHRGRA S M E MRG0T, RPN R - -
di-fE-a- RN E RN B E R R, W 7 W RIS S NS R BRAE, 5L 7 2 SRR S i
AR, T T A R P oA

WA RE T, T PSR- A -WR- AR ST ZRRBGIEHI LR BB R TSR —
& RGBSR, RO R R g 5 B R S E H AT SRS BRI T
HMASRAEARMBEE L CH RS SLRIAET A R . S AR R S A 5 X I K
“Wii /77 BHARR, SRR AGES XEAESHER “SLAmSMEE” , 3 KEDRIEERME 2 7
M AL, = FREIEH T N EE AR BRI A R . RO SR Bl 1A G R A A
W R R ZRBEILIRBIERGE M TR = H PO B EOR B8 42

WERAERRRBEMA M TRAL DR, Bne S R R RN R SR R T ER
e R SRl “HRPESE” ZOoihR, RIEER E2E- S 28 “ T B o, P s E
ESEFEMEEH 2 AR EER Lo IR, R ORGSR ARG PRI — . Ak
HLEAEI R R o IZNRIRAL T 2 AR SR 6 T 2 XM BRI 2 I B B, vl “ RS
AR A TRIRRAS R ER” S0t T BB IRE

5.2 &5ip

B 2 Zh A N A Bk 25 MER ML —, REGESDHE R ZRIEEEMAIXE, BT Z2ER. 2HRA
IR RS, HARRR IS -JTRRAR G OC &R b 22 5 AR G RBURFE 9 RESE W8 28 1L OC SR AT AU SRR AT 7
et T EERSERN, RE-EH R BRSNS T U AT 5T 7E BRI 2 Bh AR XU 4 5 0% 2 1l = b i 22
WRBH T S BA ERE, 17 2 B R T 5340 N F A8 20 2t B BR A R R A AR AL T B Ty 1)

(1) Bof 2 Z TP AT FCMRE (1) b o3 1 S 2t AT JE At DAk, &0 T 6 IRECH I B iR IE ALY B, DA
SehOE N G S AN G O8 BB BRHIE; SR CLERIGIA G IR N, KRR IR T R T L R R B+
BH/EAMAGREY, AN E. . SFERRERSEULE, BA T ERR-FERS Hugf-
Andam/haushi & 5 ES WA RS, W S E M EATIE

(2) B i <R B 7 o0 A0 AR S i B IREA 2l ne AR B 3 RER B R R A G R R
i, RIS E WA, Ml 2SR EEE W Hn LRS- N AR & %Y
FAEAEG-HIER 3 B IBUEA GRS, Haima B FHMZE M, M Haushi #f & FEHEEH; 72
HAEMRMRSICERS. ZAE, BAZER. 2R BHE AR BIBFE.

(3) [l SEORS &R EEZ 3 KRENRFELS A SRR, BN EEESBNXERERE
MITUA A~ 22 B W 3R R G0 R X 3 AN 5 T PO PR R 15 S5 b o3 DR 3R IG5 42 il
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