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Nhan bai 12/01/2017 Bé Nam Cbén Son thuoc thém luc d_la Viét Nam la mét bé tram tich hinh thanh

A theo kiéu tdch gidn vdi bé day tram tich I6m tai Tring Trung tdm (ché sdu
Chap nhan 22/3/2017 nhdt [én t6i hon 12.000m), trong d6 chiéu day tram tich Oligocen Ién dén hon
bang online 28/6/2017 5000m. Két quad phan tich dia héa cdc mau thu thdp cho thay tram tich
Tir khéa: OIlgocen c6 do glau vt chdt hivu co (VCHC) va tiém nang sinh tir t6t dén rat
: tot. Hién tai, phan triing sdu, tdp trdm tich nay déu ndm trong pha sinh khi dm
& Condensate dén khi kho. Tuy nhién, cdc giéng trong khu viwc méi khoan qua
phdn OIIgocen trén, vi thé viéc nghlen ctru ddc diém ctia cdc mdu ddu phdt hlen
la co'sé dé dw bdo ddc diém va tiém ndng ctia cdc tap dd me sinh ddu, bao gom
cd tdp OIIgocen dwdi. Kién tao dia chdt phwc tap ctia khu vwre dan dén sw thay
doz I6m vé méi trwomg trdm tich qua cdc thoi ky ciing nhw sw phuec tap trong
méi lién hé nay. Cdc phép phan tich dia héa nang cao nhw sdc ki khi (GC), sac
ki khi khéi phd (GCMS) cung cap dgc trung vé chi ddu sinh hgc (biomarkers)
la di¥ liéu ddng tin cdy lam sdng té sw lién hé ddu- dd me vdi hai nhém chinh:
ddu dwoc sinh tir dd me chiva VCHC luc dia (moz tru'o'ng ctra séng - tam gidc
chau] va déu dwoc sinh tir dd me chiva VCHC ddm hd va ddu hén ho'p Qua do,
sw ton tai clia hai hé théng dd me Oligocen va tdm quan trong cia tdp dd me
nay trong viéc cung cdp sdn phdm dén cdc cdu tao & triing Trung tam ciing
nhw trong bé Nam Cén Son dd dwoc chitng minh.

Bé& Nam Con Son
Tring Trung tam
Pame

Tram tich Oligocen
Phan tich dia héa

© 2017 Trwdng Dai hoc M6 - Dia chit. T4t ca cac quyén dugc bao dam.

bé trér nén kha phirc tap v&i nhiéu don vi ciu tric

1. Mé dau khac nhau. Khu vic nghién ctiru thudc déi triing
Trung tAm chiém phan 1én dién tich phia Pong bé,
Nam 12 mot bé trim tich B¢ Tam hinh thanh theo € h‘{f’ " kéo dai }tlhe_? pt};,‘f‘”}‘)% DO“&\ B}j‘cl - gi‘y
co ché tach gian. Trai qua hai qua trinh tach gidn 'am 1a phuong tach gian 1en or}g( 'n 2 ay
(L& Chi Mai va nnk, 2011), kién tric dia chit caa ~ CUnglanoi tap trungluong tram tich 1om nhat cia
' bé, bé mat méng cho sidu nhat dat dén hon

12.000m, trong d6 tram tich Oligocen c6 bé day

*Tdc gid lién hé 1én dén hon 5.000m. Xung quanh khu vuc
E-mail: nguyenthithanh@humg.edu.vn

Bé& Nam Con Son ngoai khoi thém luc dia Viét
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Hinh 1. Bdn dd cdc yéu té cdu triic b€ Nam Cén Son va vi tri khu vuec nghién civu
(Lé Chi Mai va nnk, 2011).

nghién ctru da c6 nhiéu phat hién dau khi dang ké,

trong d6 c6 mot s6 mé dang dwoc khai thac nhw
mo diu Pai Hung, mo khi Lan T4y, Lan Dé. Vi vy,
viéc danh gia chat lwong ting d4 me cung cip san
pham chinh la mét nhiém vu quan trong phuc vu
cong tac tim kiém tham do. Dwa vao nhirng nghién
ctru trwedre day (Lé Chi Mai va nnk, 2011), tram tich
Oligocen dwoc cho la ting d4 me chinh trong bé
Nam C6n Son. Tuy nhién, cic giéng khoan trong
khu viee cling chi méi khoan qua phan trén cta tip
tram tich nay. Két qua phéan tich tai liéu giéng
khoan va mau khong mang tinh dai dién cho tap
Oligocen duoi.

Mot phwong phap hitu ich dé du doan mot
cach tin ciy tinh chat ctia tip da me & nhirng khu
vuc khong c6 mau chinh 12 danh giad méi twong
quan gitta cic mau dau phat hién véi ngudn da me
sinh ra chung - bao gom ca tram trich Oligocen
dwdi, ddng thoi két hop cac két qua nghién ctiru vé
c6 moi tredong, twdng da cd dia ly va mo hinh bé.
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Hinh 2. Phé sdc ky khi phdn doan no ctia mot
mdu ddu véi detector ion héa ngon Iika va phé
khoi thé hién sw phdn bé sterane (m/z 217) va
terpane (m/z 191).
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Hinh 3. Cdc biomarkers thé hién khdong c6 hodc cé sw bién doi rdt it vé cdu triic so véi cdc phdn
tir trong VCHC ban ddu khi trdi qua qud trinh diagenesis
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Hinh 4. Biéu d6 TOC&(S1+S2) tram tich Oligocen
khu vyee triing Trung tam.

Bai b4o nay tip trung nghién ctiru vé dic diém
cia ting da me Oligocen cling nhw mai lién hé dau
- d4 me trong khu vyc triing Trung tam.

2. Phwong phap nghién ciru

Chat lwvgng cia cac ting da me dwoc danh gia
dua trén cac két qua phan tich dia héa. Cac phép
phén tich pho bién dwoc st dung gbm c6 nhiét
phan tiéu chuin Rock-eval, tong ham lwong
cacbon hitu co (TOC,%wt), do d6 phan xa vitrinite
(Ro,%). Nhirng két qua phan tich nay giup xac
dinh cac ting da me dwa trén cac tiéu chi: do giau
vat chat hitu co (VCHC), loai VCHC, mo6i trwong
ldng dong va mirc dd truwdmng thanh ctia VCHC.
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Hinh 5. Biéu d6 Tmax & HI tram tich Oligocen
khu vuec triing Trung tam.

Cac tinh chit ctia dau thé va da me dwoc
nghién ctru sdu hon bang phép phan tich sic ki khi
(GC) va sic ki khi kh&i phd (GCMS) (hinh 2), 12 hai
trong s6 nhitng cong cu hitu hiéu nhat phuc vu
nghién ctru vé cac dau vét sinh hoc (biomarkers).
DAu vét sinh hoc 1a cac phan tir hda thach duwoc
sinh ra tlr cac hop chit sinh héa, chat béo riéng
biét trong co thé sdng, trai qua qua trinh chén vui,
chiu cac tdc dong ctia nhiét do, ap sudt, s hoat
dong cta vi khuin, hinh thanh nén dau khi ma van
gitr dwoc khung cau tric co ban (hinh 3). Viéc xac
dinh nhirng diu vét sinh hoc nay cé thé dugc tién
hanh & ca mau dau va chat chiét tir 4@ me ma van
bdo ton dwoc ciu tric phan tr giong nhw trong
nhitng co thé séng da hinh thanh nén. Vi thé,



58 Nguyén Thi Thanh va nnk/Tap chi Khoa hoc Ky thudt Mé - Dia chdt 58(3), 55-63

Do phan xa vitrinite(Ro, %) ——> Do phan xa vitrinite(Ro, %) ——>
0.1 1 10 0.1 1 10
2000 1000 -
2 | 2
= g = | S
=] s =]
£ £ 2 : 243
0 EI © 1500 oA s o5 ©
k] o &1 ° < 5 of &1 ° <
s £ o | = £ E o R =
= Bl 2l 8 = A 5 2l E <
g £ gf € s Egf €
2500 = O = 2000 5 O
- L = ©a <
Jy Miocen A "
E dudi Giéeng B A, Giéng
g N khoan & 2500 4 khoan
o thudc 16 < A thudc 16
@ 1.1 a A .
A . A 05.1
3000 3000 A
A
A
A
A 3500 4
A -
A Miocen A
Oligocen A dudi 4
3500 A 4000 4
aa A
‘ Oligocen
a 4500
f 4
4000 5000

Hinh 6. D§ phdn xa vitrinite (Ro,%) tai 2 giéng khoan thugc 16 11.1 va 05.1.
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Hinh 7. Két qud mdt cdt truéng thanh thoi diém hién tai tte moé hinh 2D bdng phdn mém
PetroMod ctia mét tuyén di qua khu vwc triing Trung tam.

chiing dworc str dung dé danh gia méi twong quan hoc va tudi ctia da me.
gitra diu tho va da me. Nhirng dau vét sinh hoc rat
hitu ich vi chiing cung cap nhitng théng tin vé ban 3. Két qua nghién ciru

chat VCHC trong d4 me, diéu kién méi treong lang
dong va choén vui (diagenesis), qua trinh trwdng
thanh nhiét (catagenesis), mc do bién déi sinh

MAu sét két thudc tram tich tudi Oligocen
dwoc thu thip tir nhitng giéng khoan tai triing
Trung tAm va khu virc 1an cin, cht yéu tir 16 05, 06
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Hinh 9. Két qud GCMS ctia mdu chdt chiét sét tudi Oligocen tai do sdu 3063m giéng khoan B, 16 06.

va 11. Tuy nhién hau hét cic miu nam & tap
Oligocen trén. Két qua phan tich dia hdéa cho thiy
tip tram tich nay c6 chi s6 TOC (%wt) dao dong tir
0,4 - 4,29%wt, d6 giau VCHC phan 16n tp trung tir
vung trung binh dén t6t (Hinh 4). Mau thién vé
tiém nang sinh dau va mot phan cé tiém nang sinh
khi. Ci4c mau than va sét than véi chi s6 TOC cao
(dao dong tir 5%wt dén >80%wt) cé tiém nang
sinh khi rat tot (Hinh 4). Tram tich Oligocen trén
vung triing Trung tdm chid yéu chira kerogen loai
[l (Hinh 5). Tuy nhién bén canh d6 cling c6 thé
thay xu thé VCHC hon hop gitra loai I1I va loai IL
Dwa vao sé liéu cta chi s6 Tmax (Hinh 5) va do
phan xa vitrinite (Hinh 6), tram tich Oligocen trén
thoi diém hién tai cha yéu nam trong déi truedng
thanh va clra s& tao dau, mot s6 mau bat dau chém
vao déi tao khi 4m va condensate.

Két qua xidy dung mo hinh bé 2D tir mot
nghién ctu trwedec diy do Vién Dau Khi thuce hién

(Phan Vin Thang va nnk, 2014) - véi cac thong s8
hiéu chinh bao gom dd phan xa vitrinite, gia tri
nhiét d6 va ap suit ciing nhw cac thong so thach
hoc tai cac giéng khoan - da chi ra rang phan trén
tram tich Oligocen khu virc triing Trung TAm dang
nam trong déi tao khi 4m dén condensate, phan
dwdi da hoan toan nam trong déi tao khi kho
(Hinh 7). Thoi gian da me Oligocen bat dau sinh
hydrocarbon tir khodng 20trnt, giai doan di cw
manh mé dién ra tir 15-10trnt. Trong khi d4, thoi
diém hién tai, tram tich Miocen dwéi chti yéu nim
trong ctra sO tao diu, phan dwdi da bwédc vao pha
sinh khi 4m va condensate, thoi gian sinh HC
manh mé cta tip d4 me nay dién ra tir khodng
11trnt dén nay (Hinh 7). Két hop véi thoi gian
hinh thanh b3y chira va cic tAng chin, c6 thé dw
doan da me Oligocen la tdp dd me quan trong cung
c4p san pham hydrocarbon, dic biét 1a cac
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Hinh 10. Két qud GCMS ctia mdu ddu thé ho ctra séng - tam gidc chdu trong tdng chira Miocen
dwéi giéng khoan C, 16 05.2.
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Hinh 11. Két qud GCMS ctiia mau ddu thé ho ddm hé trong ting chira Miocen dwdi giéng khoan D, 16 05.1a.

phat hién trong ting chira tudi Miocen duwdi,
Oligocen va mong.

Ngudn gdc va moi trwong ling dong VCHC
dwoc nghién clu trwde tién tir két qua phan tich
sac ky khi va sic ky khi khéi phd ctia cdc mau chat
chiét tir da me tudi Oligocen. Tuy nhién, s6 lwong
mAu chat chiét khong nhiéu. Dua trén két qua
phan tich sic ky khi (GC), ty s6 Pristane/phytane
(Pr/Ph) dwoc st dung dé danh gia diéu kién oxi
héa - khir cia nguén trim tich (Didyk va nnk,
1978). Hau hét cac mAu chit chiét tudi Oligocen co
ti s0 Pr/Ph cao, dao dong trong khoang tir 4,79
dén 17,32 chirng td VCHC lang dong trong moi
trwomg c6 diéu kién oxi hoa (Volkman va
Maxwell,1986). Nguon VCHC chu yéu la thwc vat
bac cao dwoc cung cap tir luc dia.

K&t qua phan tich sic ky khi khéi phé (GCMS)
cung cip nhirng dic trung vé dau vét sinh hoc
chtra trong da me va dau. Theo d6, da me Oligocen

c6 thé chia thanh hai nhém chinh chita VCHC
nguon goc khac nhau dwa trén sy khac biét vé dau
vét sinh hoc.

Nhom thiv nhdt: da me chiva VCHC thuc vat
bac cao, ling dong trong mdi truwdng clra song -
tam gidc chdu. Nhom nay chiém da s6 trong cac
mAu chat chiét thudc Oligocen trén. Trén dai
Triterpane phin manh m/z 191, ciu t Oleanane
1a chi d4u sinh vat cta ciy hat kin c¢6 ham luwgng
dang ké chirng t6 nguén goc VCHC thuc vat bac
cao (Whitehead, 1973, ten Haven va
Rullkotter,1988). Thém vao d6, ciu t&
CsoMoretanes ciing 1a mot trong nhirng chi diu
ctia ngudén VCHC luc dia (Moldowan, 1983) c6
ham lwong cao. Ddy Hopane mé rong tir C3; dén
C3s ¢6 xu thé gidm dot ngdt dic trung cho moi
truwong lang dong dwdi diéu kién oxi hoa (Peters
va Moldowan, 1991). Trén dai Sterane phan manh
m/z217, cac peak thé hién cac ciu tir Bicardinane
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Hinh 12. Két qud GCMS/MS so sdnh giitta mau ddu thé ho ctra séng tam gidc chdu va mdu ddu ho
ddm ho trong tdng chita Miocen dwdi giéng khoan E, 16 05.1b.
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Hinh 13. Két qud GCMS ctia mau ddu thé ho hén hop trong ting chita Miocen duwdi giéng khoan
F 16 05.1a.

(peak W, T, R) 1a dau vét sinh vat tlr nhwa cay
(Grantham va nnk, 1983), chi thi cho nguén VCHC
thuc vat tir luc dia cling kha cao. Vi du cho nhém
da me nay c6 mau chat chiét tir sét két Oligocen tai
d6 sdu 4145m cuia giéng A thudc 16 05.2 (Hinh 8).

Nhém thwv hai: d4 me chiva VCHC dam ho.
Nhém nay chi gdp & mot s6 mau chit chiét tudi
Oligocen thu thap dworc. Cac dic diém diu vét sinh
hoc dwoc thé hién qua miu & do sdu 3063m cua
giéng B 16 06 (Hinh 9). Trén dai Triterpane phan
manh m/z191, ham lwong ciu t&r Oleanane thép,
day Hopane mé rong tir Cs1 dén Cssco xu thé giam
dan déu dac trueng cho tinh khir cia méi trwong
lang dong. Sw xuit hién cia cic ciu tir thudc day
Tricyclic Terpanes ciing 1a d4u hiéu ciia VCHC dam
h6 (Volkman va nnk, 1989; Aquino Neto va nnk,
1989). Trén dai Sterane phian manh m/z217, cac
c4u tir Bicardinane van xuAt hién, thé hién sy tron

14n ctia nguon vat liéu hitu co luc dia va ddm ho do
mau & phan trén ctia tram tich Oligocen.

Déi v&i cac mau dau phat hién trong cac tAng
chtra tu6i Miocen dwéi, Oligocen va trong mong &
khu vic triing Trung Tam, cic dic trung vé diu
vét sinh vat gitp tim ra moi twong quan giira dau
va da me va la co s& dé phan loai ba ho dau gom
ho diu ctra s6ng - tam gidc chau, ho ddu ddm ho va
ho dau hén hop.

Ho dau ctra sdng - tam gidc chiu c6 lién quan
dén nhém da me chira VCHC thuc vat bAc cao, ling
dong trong méi treong clra song - tam giac chau.
Nhitng dic diém dau vét sinh vat dé nhin dang ho
dau ndy cling twong tw nhw & mAau chat chiét clia
da me. Vi du véi mAu diu tir tAng chira tudi Miocen
dwéi cia giéng khoan C, 16 05.2 (Hinh 10). Nguon
VCHC luc dia dugc thé hién qua ham lwong cao
cda Oleanane trén dai Triterpane va Bicardinane
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trén dai Sterane. Bén canh do, xu thé gidm manh
cta ddy Hopane mé rong cling véi ty sé Pr/Ph cao,
dao dong ttr 5,86 - 7,01 cling chi thi cho moi
treong lang dong dwdi diéu kién oxi héa. Ho dau
nay bat gdp phd bién nhit trong khu virc nghién
ctru cling nhw & b€ Nam Con Son.

Ho diu ddm ho - lién quan dén d4 me chira
VCHC dam hd. Cac mau dau thudc ho nay chi yéu
dwoc phat hién & cac giéng khoan thuédc 16 05.1,
05.2 va 06. D4u hiéu cia VCHC dam hoé dwoc thé
hién qua ham lwong kha cao cia day Tricyclic
Terpane, ham lwong Oleanane thap hon nhiéu so
v&éi nhom dau clra song - tam gidc chiu trén dai
Triterpane (Hinh 11). Ddy Hopane mé& rong ciing
gidam dan ching té diéu kién ldng dong thién vé
tinh khir nhiéu hon (Hinh 11). K&t qua sac ky khi
khoi phé hai lan (GCMS/MS) (Okui va nnk, 2001)
chi ra s c6 mit cda cau tir 4a-Methyl-Steranes la
chi thi tin ciy cho nguén vét liéu hitu co ddm hoé
(Fu Jiamo va nnk,1990) ctia miu diu trong ting
Miocen dwéi tai 16 05.1b (Hinh 12).

Ho dau hon hop - lién quan dén da me chira
ngudn VCHC hén hop gitra thue vat luc dia va dam
h6 & moi treong chuyén tiép. Nguon goc vt liéu
hitu co luc dia dwoc thé hién qua ham lwong kha
cao cua Oleanane. Ddy Hopane mé& rong giam
nhanh dac trung cho méi trredng c6 tinh oxy héa.
Bén canh d6, sy hién dién cta day Tricyclic
Terpanes lai la ddu hiéu ctia nguén VCHC dam ho
b6 sung (Hinh 13).

4. Kétluan

Dwa trén nhitng két qua phan tich dia hoa cta
cac mau chat chiét tir sét tudi Oligocen va mau diu,
mot sd két luan dwoc dwa ra nhw sau:

P4 me Oligocen c6 thé chia thanh hai nhém
chinh chira VCHC c6 ngu6n goc khac nhau. Nhoém
da me chira VCHC luc dia, ldng dong trong moi
trwong ctra song - tam giac chau, chiém da sé véi
cac mau thudc tip Oligocen trén. Nhom d4 me
chira VCHC dam ho, chi bat gip & mot s6 miu thu
thap dworc.

Cac mAu dau phat hién trong cac ting chira
tudi Miocen dwéi, Oligocen va trong mong & khu
vuece tring Trung TAm c6 thé dwoc chia thanh ba
ho dau. Ho d4u ctra sdng - tam gidc chiu ¢ lién
quan dén nhém da me chira VCHC thuc vat bac
cao, lang dong trong méi trudmng clra séng - tam
giac chau, gap phd bién nhat trong khu vurc nghién
ctru cling nhw & bé Nam Cén Son. Ho dau dam ho

-lién quan dén da me chira VCHC dam ho, cht yéu
dwoc phat hién & cac giéng khoan thudc 16 05.1,
05.2 va 06. Ho dau hdn hop - lién quan dén d4a me
chirangudn VCHC hon hop gitra thuc vatluc dia va
d4m ho6 & méi trueong chuyén tiép.

M6i twong quan gitra cac ho dau véi cadc miu
da me thu thap dwoc gitp cho viéc dw doan dac
diém cua cac hé théng da me & nhirng ving khong
cO tai liéu, dic biét 1a & nhirng triing sdu nhit cia
vung nghién cttu. Theo d6, méi trwong tram tich
ctia d4 me Oligocen thay d6i tir &&m ho, dong bang
chiu thé trén dén ving chuyén tiép clra séng - tam
giac chau, dong bang ven bién. Hé théng d4a me
chira VCHC luc dia (loai III), ling dong trong mdi
trwong ctra song - tam gidc chau déng vai tro chu
dao.
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ABSTRACT

Oligocene source rocks and the correlation to oil-families in Central
Trough, Nam Con Son basin, offshore Vietnam
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1Geochemist - Geochemistry Department - Exploration and Production Centre - Vietnam Petroleum
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Nam Con Son basin located in offshore Vietnam is a rifting basin with a large amount of sediment. The
largest thickness reaches over 12,000m in which the Oligocene sediment makes up over 5,000m in the
Central Trough. The results of geochemical analyses show that Oligocene sediment has good to very good
organic matter richness and generation potential. At the present time, this sediment has been already in wet
gas & condensate to dry gas phase. However, the analyzed samples just represented the upper Oligocene
sediment, therefore, study on properties of discovered crude oil helps to predict the characteristics as well
as potential of source rocks including Lower Oligocene one. The geological complex structures and paleo-
depositional environments here led to complicated relationship between oil-source rocks. The advanced
geochemical analyses namely gas chromatography (GC) and gas chromatography mass spectrometry
(GCMS) provide the biomarkers that are very reliable to demonstrate the oil to sources correlation. The
discovered oils have been divided into 2 main families: oil related to source rocks containing terrestrial
organic matter (fluvial-deltaic environment) and oil related to lacustrine source rocks. These results help to
prove the existence as well as the role of two Oligocene source rock systems in supplying hydrocarbons for
prospects in Nam Con Son basin.

Keywords: Nam Con Son basin, Central Trough, source rock, Oligocene sediment, geochemical analysis,
oil-families, oil to source correlation.





