THAM DO - KHAI THAC DAU KHi
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Toém tat

Nhém tdc gia da sir dung phuong phdp sdc ky khi phé khéi luong dé nghién ciru thanh phan hydrocarbon cia cdc
mau dau thuéc tdng dd méng, Oligocen va Miocen ctia mé Bach Hé. Tdt cd cdc mau ddu nghién ciru cé chira cdc thanh
phdn alkanes, alkylcyclohexanes va dan xudt methyl-, steranes, sekohopanes, sesque-, tri- va pentacyclo terpanes,
alkylbenzenes va cdc dan xudt methyl (methyl-, dimethyl-, trimethyl-), hydrocarbons thom 2, 3, 4 va 5 vong. Su giéng

nhau vé thanh phdn hydrocarbon ctia cdc mau dau thuéc tdng dd méng va tdng Oligocen cho thdy chiing cé ciing
nguén géc thanh tao. Mét sé khdc biét vé thanh phan cia ddu thuéc tdng Miocen so véi cdc tdng khdc cé thé do qud
trinh bién déi nhiét cia via thdp hon. Két qua phan tich chi sé dau sinh hoc (biomarker) cho thdy tdt cdc cdc mau dau

¢6 nguén géc tirtdng Oligocen va Miocen sém ctia mé Bach Hé.

1. Mé dau

Tai mé Bach HE (thudc bé Cliu Long, thém luc dia Viét
Nam), cac via dau da dugc phat hién thudc tang tram
tich Miocen sém, Oligocen va 6 tang da mdng nut né. ba
¢6 hai gia thuyét vé su hinh thanh cac than dau & tang
da moéng mo Bach HG. Gia thuyét thi nhat cho rdng qua
trinh hinh thanh than dau la do su di cu clia dau tir tang
tram tich Oligocen s6m t&i cac vom cua tang da méng
[1]. Gia thuyét thu hai cho rang, nhiing khéi xam nhap
néng & nui Itra tré, thanh phan bazo - kiém hoac acid
giau chat béc, trong diéu kién nhiét do rat cao, ap suat
rat 16n, hydro (c6 thé Ia nudc) va oxide carbon phan ing
héa hoc két hop vai nhau tao thanh hydrocarbon. Dung
nham magma chia khi hydrocarbon phun trao tu da me
tai giao diém cula 4 dut gay hodc ddi dut gay va bi chan
bsi cac khéi da goc (tai thém luc dia 1a granitoid) tao
thanh cac thé phun nghen chia dau khi. Nh& c6 nhiét
d6 va ap suat cao, dau va khi ton tai trong cac déi dap vé,
nut né cta da granite va trong dam cudi dung nham lap
day giao tuyén cla cac dut gay hoac déi dut gay. Dau khi
tén tai trong méi trudng thi€u oxy nén khong xay ra cac
phan Ung chay, mac du trudc khi ngudi lanh c6 nhiét d6
cao va ap suat rat 16n [2].

Dac diém vé thanh phan hydrocarbon no va thom
clia cdc mau dau cho phép xac dinh muc dé trudng thanh
nhiét, diéu kién thanh tao va qua trinh van chuyén cac
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vat liéu hu co sinh dau. Vi vay, nhém tac gia da nghién
ctru thanh phan hydrocarbon no va thom cda 5 mau dau
thudc tang dd méng, 1 mau dau thudc tang Oligocen, 1
mau dau thudc tdng Miocen ctia mé Bach Hé.

Tang d& moéng cla mé Bach HE dugc cau thanh bai
da macma véi cac ndt né va vi nit né. Than dau dang vom
granite dugc phan chia thanh nhiéu phan bai cac dut gay.
Tang chén cua via la bot két thudc tang Oligocen nam bao
pht trén ndc clia cac vom granite (Hinh 1).

Cac than dau cé gid tri cdng nghiép dugc phat hién &
tang da méng, trong cac cat két thudc tram tich Oligocen
va Miocen sém. & tdng Oligocen sém, tudng tram tich
thudc dang song, ho, dam; tang Oligocen muén thudc
tudng tram tich séng, hé, bién néng; trong khi d6 tuéng
tram tich & tdng Miocen sém thudc tudng tram tich bién
néng, dam, dam lay [1, 3].

Hydrocarbon dugc tach ra tir dau bang phuang phéap
cot chdtlong co strdung chat dan ALO,. D€ xac dinh thanh
phan hydrocarbon riéng 1é, nhém téc gia s dung phuong
phap séc ky khi 16ng va sic ky khi-phé khéi lugng (GC-
MS). Sau d6 thanh phan hydrocarbons dugc phan tich chi
tiét trén may tinh bang chuong trinh X-Calibur (ché& dé
Sim-Mode), cdu tao cac hgp chat dugc xac dinh dua vao
thu vién phé khéi lugng NIST véi cau tao cda trén 130.000
hgp chat hitu co khac nhau.



PETROVIETNAM

2. Két qua nghién citu va thao ludn

Trong téng thanh phan hydrocarbons & cac mau
dau da nghién cutu, hydrocarbon no luén chiém uu thé.
Thanh phan hydrocarbon no gém: day déng dang alkanes
mach thang va mach nhanh (m/z 99), alkylcyclohexanes
(m/z 83), methylalkylcyclohexanes (m/z 97), steranes
(m/z 217), sekohopanes (m/z 123), sesqueterpanes (m/z
123), tri-, tetra- va pentacyclo terpanes (m/z 191). Téng
ham lugng hydrocarbon tham (gém hydrocarbon thom
1, 2, 3, 4, 5 vong) khéng vugt qua 4,6% téng ham lugng
hydrocarbons nghién ctiu (Bang 1).

2.1. Thanh phdn hydrocarbon no ciia cdc mau ddau

Thanh phan hydrocarbon chd yéu trong cac mau
dau la nhém alkanes (Bang 1). Trong khi d6, néng dé
cac dan xuat cyclohexanes tang dan (t6ng ham lugng
alkylcyclohexanes va methylalkylcyclohexanes trong cac
mau dau thudc tang da mong tang tur 6 - 21%). Ham lugng
terpanes I6n hon steranes. Su phan bé cta day déng
dang alkanes mach thang va cac dan xuat cyclohexanes
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Hinh 1. Mdt cdt tdng dd mdéng granite véi su bao phu cta tdng trdm tich mé
Bach H& [4] (1 - Tdng dd mdng; 2 - Khu vuc ¢6 su thay d6i manh thdy déng luc

vd tdng ddn cdc nut né)

Bdng 1. Thanh phdn cdc nhém hydrocarbons trong cdc mau ddu

thudéc mé Bach H6

& cac mau dau kha tuong déng. Day déng dang alkane
mach thang trai dai tu C,, - C,, dat gia tri cuc dai tai 2
diém C,, va C,, (Hinh 2a), trong khi d6 day déng dang
alkylcyclohexanes tur C,, - C,, dat gid tri cyc dai tai C , va
C,, (Hinh 2b). Dau & tang Oligocen khac so véi cdc mau
dau & cac tang khac khi ham lugng C . thudc day déng
dang alkylcyclohexanes khéng cao.

Day déng dang methylalkylcyclohexanes phan bé tu
C,, - C,, (Hinh 2c), m6i hydrocarbon don Ié ton tai 3 dang
déng phan vi tri g6c methyl-: octo-, meta- va para- véi uu
thé& thudc vé déng phan orto-.

Két qua nghién ctu thanh phan alkanes mach thang
cho thdy nguén géc vat liéu hitu co sinh dau cla tang
Miocen va Oligocen thudc rong tao bién, véi dau thudc
da mong - sinh vat phu du (mét phan trong s6 cac mau
dau thudc @& méng la tap hop clia rong, tdo bién va sinh
vat phu du) (Hinh 3a). Nhiét dé via & tang da méng rat
cao nén cac alkanes ¢ mach carbon cao phan tir dé bj
bé gay tur d6 tao thanh cac hydrocarbon c6 mach carbon
thap, khién ham lugng C,, va C, tdng trong thanh phan
alkanes mach thdng & cac mau dau thudc tang
da mong. Ty s6 alkanes mach nhanh Pristane/
Phytane (Pr/Phy > 2) cho thdy & cdc mau dau
nghién cuty, vat liéu hitu co tén tai trong moi
truong oxy hoa.

Steranes c6 mat trong tat ca cdc mau dau
v6i ham lugng rat nho, trong d6 cac déng
phan steranes C,_ - C, chiém uu thé. Nong do
diasteranes rat nho (trong cac mau dau thudc
tang Miocen I6n hon so véi cac mau dau con
27" C28' C29
cho phép xac dinh ngudn géc va méi trudng
thanh tao nén vt liéu hitu co. Néu sterane C,
chiém uu thé, vat liéu hitu ca c6 méi trudng
thanh tao bién, thi ngugc lai steranes C, chiém
uu thé, vat liéu hitu co c6 méi trudng luc dia

Oligocenc hy

lai). Ty s6 cac déng phan steranes C

; Miocen Oligocen Tang da méng* e . . . N
Nhém hydrocarbons N s [5, 6]. Ty s6 trén cho thdy cac mau dau thudc
Thanh phan, % A . N aia .
Alkanes 86,18 87,55 84,70 mo Bacfh H6 c‘o nguon géc rong, réu, tdo thudc
Alkylcyclohexanes 3,85 3,96 5,91 bién néng (Hinh 3b).
Methylalkylcyclohexanes 2,68 3,01 4,07 Thanh  phan  terpanes gém  bi
Steranes 0,10 0,07 0,01 (sesqueterpanes), tri-, tetra- va pentaterpanes
Terpanes 247 1,98 11 ¢6 t6ng ham lugng I6n haon steranes trong tat
Monoarenes 085 0.67 045 ca cac mau dau (Bang 1). Trong thanh phan
Biarenes 2,35 1,21 1,80 s N
. terpanes, sesqueterpanes chiém ham lugng
Triarenes 1,45 1,44 1,85 I6nnhat a6m cacdd han ctia: nordri
Tetraarenes 007 011 011 r.m at,gobmcac .ongp ancua.nczr rllmar:es,
Pentaarenes 0,001 0,002 0,003 drimanes, homodrimanes. Trong dé, cadc dong

phan drimanes chiém uu thé trong thanh phan
* Gid tri trung binh ctia 5 mau ddu thuéc tdng dd mong
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cla sesqueterpane (Hinh 4). TUr tang Miocen téi tang da
mong ham lugng homodrimanes gidam dan. Khi nghién
cliu cac dong phan ctia drimanes, nhom tac gia phat hién
su bién déi cé tinh quy luat ctia déng phan s6 3 va dong
phan s6 6 (Hinh 4). Ham lugng déng phan s6 3 tang dan
tir tang Miocen téi tang da mong, con déng phan sé 6 thi
ngugc lai. Diéu nay c6 thé gidi thich do nhiét do & tang da
mong cao hon so vai cac tang khac va dau tang da mong
chin vé nhiét hon so véi cac tang khac.

So sanh ty sé drimane 6/
drimane 3 (D6/D3) véi cac chi
s6 dugc tinh dua vao thanh
phan hydrocarbon thom 2
vong (naphthalenes) va 3 vong
(phenanthrenes) (MNR, DNRT,
TNR1, MPI-1) thuong dugc
st dung dé danh gia muc do
truéng thanh nhiét cta vat liéu
hitu co, cho thady c6 su bién déi

thudc méi trudng tram tich séng hé, ctia bién hoac bién
nong. Ty s6 steranes/hopanes nhé (St29/H30 = 0,1 - 0,2)
cling cho thdy méi trudng tram tich khong thé la méi
trudng bién sau [8].

Su xuat hién cua oleanane (O) trong cac mau dau
ching t6 vat liéu hitu co clia ddu mé Bach HE c6 lién quan
dén loai cay hat kin (Angiosperm), chi phat hién trong dau
c6 tudi Creta mudn (Late Cretaceous) hodc tré han trong
moi trudng chau thé ctia séng [9].
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Hinh 2. Su phdn b6 ddy déng ddng alkanes mach théng (a), alkylcyclohexanes (b)
va methylalkylcyclohexanes (c) ciia cdc méu ddu thuéc mé Bach H6
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cac chi s6 trén (Hinh 5). TU d6 % \1o # Ting méng
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triterpanes giam dan theo chiéu
di lén ctia mat cat tram tich, dac
biét triterpanesT31-T36 c6 ham
lugng rat nho (dau vét). Trong
cac mau dau thudc tdng Miocen,
pentaterpanes (Ts, Tm, 29 - 35)
chiém uu thé trong thanh phan
terpanes. Tetraterpanes ,
C,, c6 mét v6i ham lugng nho, *
terpanes C, xudt hién dudi
dang Vét. (G)
c6 mat véi ham lugng nho 8
(t6i da 0,22% téng ham lugng
terpanes) ching td moi trudng
tram tich c6 d6 man thap [7].
Ty s6 T26/T25 dao dong tu 1,2
- 1,4, cung véi su xuat hién cla
tetraterpanes C, cho thdy moi
trudng thanh tao vat liéu hitu co

w
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Cu+Ca (%)
Hinh 3. Su phdn b6 thanh phdn alkane mach théng (a) va déng phan steranes (b) theo dé thj
hinh tam gidc ctia cdc méau déu thuéc mé Bach H6

Déng phiéin steranes Cs, %

6 6

Oligocen Téng méng

16 18~ 20 227 d6 ""i8 " 20" T T
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Hinh 4. Budng van phé sdc ky cia sesqueterpanes (m/z 123) trong ddu thuéc mé Bach H6:
1,2 - nordrimanes (C,); 3..6 - drimanes (C,,); 7...10 - homodrimane (C, )
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thudc tang da mong va Oligocen.
Ty s6 gilta sekohopanes va C,
hopane tang dan ti tang Miocen

Hinh 5. Méi lién hé gitia cdc chi s6 cta cdc déng phdn hydrocarbon thom va drimanes:
MNR = 2-methylnaphthalene/1-methylnaphthalene;
DNR1=(2,6-+2,7-)/1,5-dimethylnaphthalene; TNR1= 2,3,6-/(1,4,6-+1,3,5-trimethylnaphthalene); - -
MPI-1= 1,5%(2-MP+3-MP)/(P+1-MP+3-MP) trong do P-phenanthrene, MP-methylphenanthrene t6i tang da mong. Tai tang Miocen,

ty s6 nay bang 1,6, Oligocen - 2,4,

z
tang da moéng - 4,8. Tuong tu ty s6

Q:Sl:(x triterpane T23 va hopane C,; tang
| it il 30 Miocene dan tur tang Miocen téi tang da

HeSHS (T i) - oG (o) Calli(Co) mong (tif 0,2 - 3,3). Tt d6 c6 thé
két luan dau thudc tang Oligocen
va tang da méng chin nhiét hon
dau thudc tang Miocen. Su tang
dan cac chi s6 sekohopanes va
triterpanes theo mat cat dia tang
cling chi ra rang cau trdc hopanes

& kém bén vé nhiét [10].

K&t qua phan tich thanh phan
hydrocarbon no cho thdy diéu
kién ldng dong tram tich tai mé
Bach H& khéng 6n dinh; dau thudc
tang da méng va tang Oligocen

Oligocene

T20
chin vé nhiét hon so véi dau thudc

tang Miocen.

or 2.2. Thanh phdn hydrocarbons

Tang méng thom ctia ddu

Bi- va triarenes chiém uu thé
trong thanh phan hydrocarbon
thom tai tdt cd cac mau dau
nghién ctu. Naphthalenes chiém
90 - 96% trong téng ham lugng

T20

35

Thoi gian, phiit biarenes, phenanthrenes chiém
Hinh 6. Dudng véan phd sdc ky caa terpanes (m/z 191) trong ddu thuéc mé Bach H6. 93 - 97% trong téng ham lugng
I-Triterpanes (T20...T735); ll-Tetraterpanes (C24, C30); lll-Trisnorhopanes (27Ts, 27Tm); triarenes. Thanh phan biphenyl

IV-Hopanes (29...35); V-Oleanane; VI- Gamacerane (m/z 154), cic déng phan cla
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naphthalene
2-methyl-naphthalnes
1-methyl-naphthalnes
2,6-+2,7-dimethyl-naphthalenes
1,7-+1,3-dimethyl-naphthalenes
1,6-dimethyl-naphthalenes -tetramethyl-naphthalenes
1,4-+2,3-+1,5-dimethyl-naphthalenes 6 19-1,2,5,7-+2,3,6,7-tetramethyl-
1,2-dimethyl-naphthalenes @@ naphthalenes

- 1,3,7-trimethyl-naphthalenes 20-1,2,6,7-+1,2,3,7-tetramethyl-

10 - 1,3,6-trimethyl-naphthalenes 10 naphthalenes

11 - 1,4,6-+1,3,5-trimethyl-naphthalenes 21 -1,2,3,6-tetramethyl-naphthalenes
12 - 2,3,6-trimethyl-naphthalenes 22-1,2,56-+1,2,3,5-tetramethyl-
13-1,2,7-+1,6,7-+1,2,6-trimethyl- 4 naphthalenes

naphthalenes

14 -1,2,4-trimethyl-naphthalenes

15 - 1,2,5-trimethyl-naphthalenes

16 - 1,3,5,7-tetramethyl-naphthalenes
17 - 1,3,6,7-tetramethyl-naphthalenes
18-1,2,4,6-+1,2,4,7-+1,4,6,7

VWONOAULAWN=

8

A N
1o 12 14 16 18 0 2 4 16 18 30 a
Thivi gian, phit

Hinh 7. Budng van sdc ky khi ciia day naphthalenes
trong mdu ddu thuéc dd méng mé Bach H6

methylbiphenyl (m/z 168), dimethylbiphenyl (m/z 182)
tang dan tur tang Miocen t&i tang da mong (tU 4 - 11%
trong téng ham lugng biarenes). Trong t6ng ham lugng
methyl-biphenyls, dong phan 3-methyl-biphenyl 6
ham lugng I6n nhat, con dong phan 2-methyl-biphenyl
c6 ham lugng nhé nhat tai tat cd mau dau nghién cuu.
Ham luong fluorenes (m/z 166; 180) (trong d6 cac déng
phan methyl-fluorenes chiém uu thé) dat gia tri I6n nhat
tai mau dau thudc tang Oligocen (chiém 7% téng ham
lugng triarenes). Trong day naphthalenes, nhém tac gia
da nghién ctu thanh phan cta naphthalene (m/z 128), cac
doéng phan ctia methyl-naphthalnes (m/z 142), dimethyl-
naphthalenes (m/z 156), trimethyl-naphthalenes (m/z
170), tetramethyl-naphthalenes (m/z 184) (Hinh 7) va tinh
toan cac chi s6 dua trén thanh phan cac cau tric riéng biét
cla cac déng phan naphthalenes (MNR, DNR-1, DNR-2,
TNR-1) dé danh gia muic d6 trudng thanh nhiét cia vat liéu
hitu co. Theo céc chi sé trén, nhom tac gia khong thay co
su khac biét nhiéu gilta cac miu dau & cac tang khac nhau.

Trong day phenanthrenes, ham lugng cac thanh phan
cla tiing nhom dan xuat phenanthrenes trong tat ca cac
mau dau & cac tang tuong déng nhau. Néng d6 tiing nhom
dan xudt trong thanh phan clia phenanthrenes giam dan
theo day sau: dimethyl-phenanthrenes (m/z 206) > methyl-
phenanthrenes (m/z 192) > trimethyl-phenanthrenes (m/z
220) > phenanthrene (m/z 178) (Hinh 8).

Thanh phan monoarens trong téng ham lugng
hydrocarbons trong cac mau dau da nghién ctu giam
dan tur tdng Miocen tG6i tang dd moéng (ngugc lai so
vGi su thay d6i thanh phan cla cyclohexanes). Thanh
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1-phenanthrene
2 - 3-methyl-phenanthrenes
3-2-methyl-phenanthrenes
4- 9-methyl-phenanthrenes
5- 1-methyl-phenanthrenes
6 - Ethyl phenanthrenes+3,6-
dimethyl-phenanthrenes
7-2,6-+3,5-dimethyl-
@ phenanthrenes
8- 2,7-dimethyl-phenanthrenes
- 9-1,3-+3,9-+2,10-+3,10-dimethyl-
@ phenanthrenes
@ 10-2,5-+2,9-+1,6-dimethyl-
phenanthrenes
11-1,7-dimethyl-phenanthrenes
@@ 12-2,3-+1,9-dimethyl-
phenanthrenes
13- 1,8-dimethyl-phenanthrenes
14-1,2-dimethyl-phenanthrenes
b 15 - 1,3,6-trimethyl-phenanthrenes
1 @ ©@ 16 - 1,3,7-trimethyl-phenanthrenes

17-1,3,9-+1,6 9-trimethyl-

phenanthrenes

16 18- 1,3,8-+2,3,10-trimethyl-
phenanthrenes

19- 1,6,7-trimethyl-phenanthrenes
20-1,2,7-trimethyl-phenanthrenes
21-1,2,6-trimethyl-phenanthrenes
22-1,2,8-trimethyl-phenanthrenes

Thi gian, phat
Hinh 8. Budng van sdc ky khi cta ddy phenanthrenes trong mau
ddu thuéc tdng dd méng mé Bach H6

phan monoarenes bao gém day dong dang C,, - C,,
cla alkyl-benzenes (m/z 91; 92), methyl-alkyl-benzenes
(m/z 105; 106) (d6ng phan vi tri orto- ctia géc methyl-
chiém uu thé so v&i déng phan vi tri meta-, para- & tat
cad cac mau dau), dimethyl-alkyl-benzenes (m/z 119)
va dau vét trimethyl-alkyl-benzenes (m/z 133). Trong
day monoarenes, nhém tac gia khong phat hién cac di
thudng cdu tao cla bezenes cho thdy qua trinh hinh
thanh dau khi 8 mé Bach H khéng chiu nhiéu tac dong
cla nhiét d6 (cao).

Ham lugng tetraarenes trong dau cla mo Bach
HS khéng cao (0,06 - 0,11% trong téng ham lugng
hydrocarbons) va nhd nhat tai mau dau thudc tang
Miocen. Thanh phan cla tetraarenes bao goém: pirene va
fluorantene (m/z202;216; 230), chrirene va benzantracene
(m/z 228; 242; 256) va cac dan xuat methyl, dimethyl cta
ching. Trong tat ca cac mau dau, ham lugng pirenes
va fluorantenes chiém uu thé trong tdng ham luong
tetraarenes. Trong thanh phan hydrocarbon nghién ciu,
pentaarenes chiém lugng rat nho va tang dan ti tang
Miocen (0,001% trong téng ham lugng hydrocarbons) téi
tdng da moéng (0,003% téng ham lugng hydrocarbons).
Cac mau dau thudc mé Bach HS chiia cac thanh phan
pentaarenes sau: benzfluoranthenes va benzpirenes (m/z
252; 266) va cac dan xuat methyl- ctia ching.

Nghién ctru thanh phan hydrocarbon thom chi ra sy
giong nhau clia cdc mau dau thudc tang da mong va cac
mau dau thudc tang tram tich; khéng phat hién su tac
dong I6n cta nhiét d6 dén qua trinh hinh thanh dau tai
mo Bach Hé.
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3. Két luan

Téng hgp két qua nghién ctiu thanh phan hydrocarbons
clia cdc mau dau mo Bach HE thudc tang Miocen, Oligocen
va tang d4 mdng chi ra sy giéng nhau vé thanh phan
hydrocarbon thom 1-, 2-, 3-, 4- 5 vong, alkanes, alkyl va
methyl-alkylcyclohexanes clia tat cd cac mau dau thudc
tdng d4 mong va tang Oligocen. Mot s6 dac diém dac
biét vé thanh phan clia dau (ty sé thanh phan hopanes,
sekohopanes va triterpanes, ham lugng alkanes mach thdng
C,,vaC,) cé thé la do su khac nhau vé nhiét trong qua trinh
hinh thanh cac than dau & cac tang khac nhau. Su gidéng
nhau vé thanh phan alkanes mach nhanh, steranes, tetra-
va pentaterpanes clia cdc mau dau thudc tang Oligocen va
tang d4 mong c6 thé két luan tang sinh dau ctia mé Bach HS
la cac tang tram tich Oligocen va Miocen sém.
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Summary

The gas chromatography-mass spectrometry method is used to study the composition of hydrocarbons of crude oils
and dispersed organic matter of rocks from basement, Oligocene and Miocene of the Bach Ho field. In all the crude oils
investigated, hydrocarbons include alkanes, alkylcyclohexanes, methylalkylcyclohexanes, steranes, sekohopanes,
sesqui-, tri- and pentacyclic terpanes, alkylbenzenes, bi-, tri-, tetra- and pentacyclic condensed aromatic structures.
The closeness of the composition of crude oils from Oligocene and basement shows that they have a genetic rela-
tionship. The differences founded may be due to the less thermal transformation of crude oils from Miocene and the
processes of biodegradation in reservoirs. The composition of biomarkers indicates that the initial conditions for
accumulation of oil source organic matter of all crude oils are similar to the conditions of sedimentation of Oligocene
- Early Miocene from this investigated area.
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