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Tram tich chira than va sét than Oligocene khu vuc L6 06, 07, 12 b€ Nam Cén Son la tdng sinh dau khi chinh. Téng
ham luong carbon hitu co trung binh dao déng tir 4,9 - 69,11% khéi luong. Tiém ndng sinh con lai (52) dao déng tir
6,39 - 183,6mg/g. Chi s6 hydrogen ctia cdc mau than va sét than chi yéu > 200mg/g. Than va sét than chira chi yéu la
kerogen loai lll (vitrinite maceral) va hén hop cua logi lll - Il (vitrinite va liptinite maceral c6 nguén géc tir nhua, sdp,
bao tir cia thuc vit. Vit chat hitu co khu vuc tring trung tdm bé Nam Cén Son (L6 06) dd vao giai doan tao khi khé,
trong khi tai L6 07, 12 méi buéc vao giai doan ddu cta qud trinh tao dau. Mau dau & giéng khoan 07-CRD-1X ¢6 nhiéu
biéu hién giéng véi dd me than va sét than Oligocene trong giéng.

Tur khéa: Maceral, than, vitrinite, huminite, liptinite, inertinite.

1. Giéi thiéu

Bé& tram tich Nam Cén Son nam & phia Déng Nam
thém luc dia Viét Nam. D6i tugng sinh dau khi chinh
& bé Nam C6n Son la tram tich Oligocene va Miocene
dudi. Cac giéng khoan tai khu vuc phia Pong gap
than va sét than véi mat do va dé day khac nhau. Viéc
nghién clu dic diém dia hoa cda than va sét than
trong tram tich Oligocene khu vuc cac L6 06, 07 va 12
bé Nam Cén Son gilp dua ra cai nhin téng thé vé dic
diém - chat lugng cda vat chat hiiu co, c6 méi trudng
va kha ndng sinh hydrocarbon cda than/sét than trong
khu vuc nghién ctiu theo huéng tiép can mai, phuc vu
cho cong tac khai thac hiéu qua tai nguyén thién nhién.

BE Nam Cén Son la bé rift tach gian dién hinh
nam trén vo luc dia vdi cac da c6 thanh phan va tudi
khac nhau trén thém luc dia Viét Nam [2]. Bé dudc
hinh thanh va phat trién vao dau Dé Tam cung véi
mot loat cac bé khac trong khu vuc Dong Nam A.

Tram tich Oligocene - hé tang Cau (Hinh 2) ph
bat chinh hop trén mong trudc Cenozoic: Phan dudi
cung gap nhiéu cat két tir hat min dén tho, doi khi rat
thé hodc san két, cat két chiia cudi, san va cudi két
(gi€éng khoan 06-A-1X; 06-HDB-1X); phan gilta thanh
phan min chiém uu thé, bao gobm cac tap sét phan
I6p day dén dang kh6i mau xam sdm tGi xam tro, xam
den xen ké it bot két, cat két hat ti min dén thd mau
sang, xam sam doéi khi phét nau do hoac tim do, kha
giau voi va vat chat hitu co cuing cac Ip sét chita than
va than; phan trén cing gém xen ké cat két hat nho
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dén trung mau xam tro, xam sang déi ché c6 chia glauconite,
foram (giéng khoan 12-DUA-1X) va bot két, sét két mau xam
tro dén xam xanh hodc nau dé.

Céac chi tiéu dia héa co ban cla mau nhu TOC, S1, S2...
dugc phan tich trén hé théng may nhiét phan Rock Eval 6.

Mau than dugc chuan bj theo tiéu chuan I1SO 7404-2
(chudn bi mau than cho phan tich dudi kinh hién vi bang anh
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Hinh 1. So d6 vi tri viing nghién citu trén binh do cdu triic bé Nam (6n Son
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Hinh 2. (6t dia tang téng hop khu vic nghién ciu

sang phan xa). Mau sét, sét than hodc than dugc nghién nho
dén kich thudc < Tmm r6i duc trong nhua c6 pha véi mot ty
I& nhat dinh chat dong ran. Phéi mau dic nhua sau khi dugc
mai boéng tién hanh phan tich thanh phan maceral trén hé
théng kinh Leica DMR st dung anh séng phan xa trang va anh
sang huynh quang. Nhan than (mdc dé truéng thanh ctia mau)
dugc xac dinh bang cach do d6 phan xa cia manh vitrinite; gia
tri d6 phan xa vitrinite (%Ro) cla mau la gia tri phé bién nhat
trong t6i thiéu 250 diém dém trén moi mau.

2. Két qua va thao luan

2.1. Ddc diém dia héa hiru co

Nhin chung, cdc mau sét trong tram tich Oligocene tai
céc giéng khoan nghién ctu c6 téng ham lugng vat chat hiiu
co (TOC) cao, gia tri trung binh dao dong tur khoang 1,08%
khéi lugng (giéng khoan 07-CRD-1X) dén 4,93% khoi lugng
(giéng khoan 12-A-1X); tiém nang sinh con lai (S2) dao dong
tu 1,36mg/g (giéng khoan 12-DUA-1X) dén 12,26mg/g (giéng
khoan 12E-CS-1X). Chi s6 hydrogen (HI) clia cac mau trong
giéng khoan 12-A-1X va 12-DUA-1X rat thap (<100mg/g); trong
khi cac mau & giéng khoan 12E-CS-1X, 07-CRD-1X va 06-LT-1RX
dao dong trong khoadng 246 - 418mg/g.

T6ng ham lugng vat chat hitu co cla mau than
va sét than tai cac giéng khoan trong khu vuc nghién
ctiu dao déng tu 4,9% khéi lugng (sét than trong
giéng khoan 12-A-1X) dén 69,11% khéi lugng (than
trong giéng khoan 12E-CS-1X). Tiém nang sinh con
lai (52) dao déng ti 6,39mg/g (sét than trong giéng
khoan 12-A-1X) dén 183,6mg/g (than trong giéng
khoan 12E-CS-1X). Chi s6 hydrogen trung binh dao
dong trong khoang 130 - 280mg/qg.

Tmax clia cac mau khu vuc L6 12 va L6 06 déu
c6 gia tri 16n hon 440°C tuong duong véi ngudng
bat dau vao giai doan sinh dau manh, mot s6 mau co6
nhiét d6 > 460°C - ngudng bat dau vao giai doan tao
khi 8m va condensate. Cac mau khu vuc giéng khoan
07-CRD-1X va cac giéng khoan khu vuc L6 06/94 c6
muc nhiét Tmax thdp hon, cht yéu & khoang 430 -
435°C, tuong duong véi muc dé chém trudng thanh
dén trudng thanh thap.

Ham lugng chat chiét dugc trong than & giéng
khoan 07-CRD-1X rat cao, dao dong tu 34.090 -
73.560ppm. Trong d6, hogp phan hydrocarbon no va
thom chiém tur 20,54 - 38,32%; hop phan phan cuc
chiém khoang 61,68 - 79,46%. Cac mau chat chiét
tr than tai cac giéng khoan khu vuc L6 12 ¢ ham
lugng thdp hon rat nhiéu, tdng lugng chat chiét
dao dong ti 1.716 - 5.174ppm. Trong d6, hgp phan
hydrocarbon no chiém 21,34 - 38,83%, hgp phan
hydrocarbon phan cuc chiém 61,17 - 78,14%, do
muc do trudng thanh/muc dé chuyén hoéa vat chat
h{ru co ctia cac mau than khu vuc xung quanh giéng
khoan 07-CRD-1X thap hon so véi cdc mau than khu
vuc Lo 12.

2.2. Bdc diém thach hoc hiu co
- D06 phan xa vitrinite

Hinh 3 thé hién muic dé trudng thanh ctia vat chat
hitu co trong tram tich va nhan than trong céc giéng
khoan khu vuc nghién ctu. Theo tai liéu do6 phan xa
vitrinite, mau trong céac giéng khoan chd yéu déu da
trudng thanh va buéc vao giai doan dau ctia qua trinh
sinh dau chinh, mau & khu vuc L& 07 ¢6 dé trudng
thanh thap hon khoéng nhiéu. Chi c6 mau khu vuc L&
06 (giéng khoan 06-LT-1RX) da dat dén giai doan tao
khi am va khi condensate. Nhan than tuong Ung la
than bitum chat béc cao. Mdc d6 trudng thanh theo
tai liéu vitrinite ¢6 su khong tuong déng véi gid tri
Tmax & moét so giéng.
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Hinh 3. Nhan than/mic a6 trudng thanh cda vat chdt hitu co trong méu vun cda cdc giéng khoan khu vuc nghién ciu
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theo tai liéu vitrinite

- Thanh phan maceral:
Khong cé su tuong dong vé dac
diém ctia cac thanh phan maceral
trong mau than va sét than & méi
16 nghién ctu.

+ Khu vuc L6 06-1 va 06-94:

Thanh phéan vitrinite trong
than va sét than cac giéng khoan
tai L6 06-1 va 06/94 chiém trén
80%. Dac biét, than & giéng
khoan 06-LD-1X chida dén trén
95% vitrinite, inertinite chiém
ty |é rat it va gan nhu khong co
liptinite (Hinh 4). Hién tugng nay
do muc d6 bién chat clia than da
dat t6i ngudng than bitum chat
béc trung binh (~1%Ro), cac
thanh phan nhém liptinite trong
than gan nhu da chuyén héa toan
bo thanh dau - khi dé chuyén
thanh dang inert kerogen.

Maceral nhém vitrinite trong
than va sét than tai khu vuc L6 06
bao gém ca dang c6 cau truc va
dang phicautric, mic do bao ton
cdu truc trung binh dén tét (Hinh
5). Thanh phan inertinite ch yéu
la cac thé funginite da bao giéng
Sclerotites brandonianus (Hinh 5).
bay la dang dac trung clia bao tu
nam phat trién trong méi trudng
am, lanh. P& c6 thé phat trién
trong diéu kién méi trudng nay,
cac dang bao tl ndm san sinh ra
nhiéu hanh ndm (sclerotia) dé
chéng lai su anh huéng cla cac
tac nhan trén, tu dé tao nén mot
thé ndm 1&n vai rat nhiéu 6 hinh
tron hay elip trong nhan [9].

Ty lé liptinite trong mau than
giéng khoan 06-LT-1X khoang
7,8%, chli yéu la cac manh bitum
va it sporinite dang don thé nho
cung cutinite. Mc d6 béao ton
cUa loai maceral nay kha tét; muc
dd phat quang trung binh dén
yéu.
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Khéng thdy co su tuang dong vé ty |é va loai liptinite
maceral trong cac mau sét than & ca 3 giéng khoan. Mau
sét than & giéng khoan 06-LD-1X (d6 sau 3.204 - 3.210m)
chtra 6,8% fluorinite - loai maceral chi thi cho thuc vat ho
14 kim giau chat béo, nhua va sap [9]. Cac gidng thuc vat
nay c6 thé 1a ngudn sinh ra mét lugng I6n bitum trong
mau sét than dé sau 3.225 - 3.228m trong giéng. Lugng
bitum trong mau sét than giéng khoan 06-LT-1RX it han
so vé&i mau trong hai giéng khoan con lai.

+ Khu vuc L6 07

Thanh phan maceral nhém vitrinite chiém trén 60%
trong cac mau vai thanh phan gém ca cac maceral nhom
¢6 cau trdc va nhom phi cau trdc. Hinh thai cau tric cla
cac dang maceral trén con dugc bao tén kha ré do muc do
bién d&i nhiét cla mau chua cao.

Thanh phan inertinite trong mau & giéng khoan
07-CRD-1X va 07-CRV-1X gom: fusinite, funginite va mot
it manh vun (Hinh 7). Funginite 8 mau khu vuc nay gém
cad dang don bao (phat trién manh trong méi trudng
am - néng) va dang da bao (phat trién manh trong moi
truong lanh hon). Diéu nay cho thdy co6 su khac biét vé
diéu kién nhiét d6 (&m hon) gitia khu vuc xung quanh 2
giéng khoan L6 07/03 véi cac vung khac trong pham vi
nghién cuu.

Su khac biét vé diéu kién khi hau dan dén su khac biét
cla hé sinh thai thuc vat trong dam 13y tao than thé hién
kha r6 rang trén dac tinh quang hoc clia maceral nhém
liptinite trong than khu vuc L6 07/03. Thanh phan liptinite
trong cac mau than nghién ctu rat phong phu vé chiing
loai, tir thanh phan nhua - sap - chat béo cla thuc vat bac
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Hinh 4. Thanh phdn maceral trong mét sé giéng khoan khu vuc L6 06-1 va 06-94

cao nhu resinite, cutinite, sporinite, suberinite, fluorinite
dén maceral thi sinh nhu exudatinite (Hinh 7).

+ Khuvuclo 12va 12E

Mau phan tich khu vuc L6 12 dugc thu thap tur 3
giéng khoan 12-A-1X, 12-DUA-1X va 12E-CS-1X (Hinh 7).
Than tai giéng khoan 12E-CS-1X mau den, cling, chac,
v dang khai, vét v& tuoi rat nhan, anh mé. Thanh phan
maceral nhém vitrinite chiém ty 1& 16n nhat, 1én dén 80 -
90%. Thanh phan telovitrinite - nhom maceral c6 cau trdc
chiém 47,4 - 75,6% trong cac mau phan tich (Hinh 9¢, d).
Liptinite chiém ty phan khong I6n, chd yéu la sporinite,

(a) (b)

Hinh 5. Thanh phdn maceral trong than va sét than khu vuc L6 06-1 va 06-94 chup dudi
dnh sdng trdng phdn xa (a, b, ¢, d, g, i) va chup dudi dnh sdng huynh quang phan xa (e,
h) trong ddu nhing, d6 phdng dai 50 Idn. Funginite (Fg) trén nén Collotelinite (Ct) d6
ddng nhdt khdc nhau trong mdu than humic dg sdu 3.204 - 3.210m va 3.225 - 3.228m
giéng khoan 06-LD-1X (a, b). Corpogelinite (Cg) phdn bd cdng sinh vdi Collodetrinite ((d)
trong mau than humic dg sdu 3.159 - 3.162m giéng khoan 06-LT-1X (c). Funginite (Fg)
va Sporinite (Sp) phdn bd trén nén Collodetrinite (Cd) trong than humic dé sdu 3.159 -
3.162m giéng khoan 06-LT-TRX (d). Cdc mdnh vun vitrinite, inertodetrinite va bitum (B)
trén nén vit chdt hiiu co v dinh hinh c6 khd ndng phdt quang trong méu sét than dg sdu
4.485 - 4.488m giéng khoan 06-94-HH-1X (e, g). Sporinite (Sp) phdn bd thanh ddm day
ddc trén nén vdt chdt hitu co vé dinh hinh ¢ khd ndng phdt quang trong mdu sét than do
sdu 4.485 - 4.488m giéng khoan 06-94-HH-1X (h, i)
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cutinite va resinite. Sporinite c6 hinh thai hoan toan khac
VvGi sporinite trong cac mau than khac (Hinh 9e, g). Duéi
anh sang huynh quang, ching phat quang mau vang cam
rat rd nét. Bitum trong mau chiém ty Ié tir 2,4 - 9% gém 2
dang: dang phat quang mau vang cam dam va dang phat
quang yéu mau vang nau. Inertinite trong mau gém 2 loai
chinh: funginite (dang da bao chiém da sé) va fusinite.
Theo phan loai, than tai giéng khoan 12E-CS-1X thudc loai
than humic dién hinh.

Thanh phan vitrinite nhém cé cdu truc (telovitrinite)
chiém ty lé I6n trong mau than & d6 sau 3.939 - 3.942m
tai giéng khoan 12-A-1X. Trong khi d6, mau than & dé sau
3.927 - 3.930m c¢6 thanh phan vitrinite phu nhém detro-
va telo- tuang duong. Diéu nay cho thay cé su thay ddi
hé sinh thai thuc vat tao than tir nhom thuc vat than gb
thugng dang la chinh (mau than dé sau 3.939 - 3.942m)
sang hé sinh thai phat trién ca cay than gé va cay bui nho
(mau than d6 sau 3.927 - 3.930m). Thanh phan liptinite
trong mau than & d6 sau 3.927 - 3.930m lén dén 11%, chu
yéu la sporinite, resinite va cac manh vun cla alginite. Cac
loai maceral nay phan b6 cdng sinh hén don vaéi cac loai
maceral khac va dugc gan két lai bang xi mang keo humic
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Hinh 6. Thanh phdn maceral trong mt s6 giéng khoan khu vuc L6 07/03
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hodc cac vat chat hitu co vé dinh hinh c6 kha nang phat
quang. Hinh thai phan bé cla liptinite trong mau (Hinh
9a, b) la dang phan bé rat dién hinh cta than sapropelic
da dugc cong bé trong nhiéu cdng trinh nghién clu trén
thé& gidi. Than sapropelic c6 tiém ndng sinh dau rat tét,
thudng dugc thanh tao trong moéi trudng dam lay/ho
c6 d6 ngap nudc thudng xuyén; cé thanh phan liptinite
gom ca dang c6 nguén gdc tur thuc vat bac cao (resinite,
sporinite) va tu tao (alginite). Theo phan loai ctia A.C.Cook
va N.R.Sherwood, mau than nay dugc xép vao dang than
hén hgp cannel-boghead (tuong tu mau than 6 Hoanh B6
- Quang Ninh) [1, 3, 4].

Hinh 7. Thanh phdn maceral trong than va sét than khu vuc L6 07 chup dudi dnh sdng
trdng phdn xa (¢, d, g, i) va dnh sdng huynh quang phdn xa (a, b, e, h) trong ddu nhting,
6 phng dai 50 ldn. Fluorinite (F) mau phdt quang vang xanh ddc trung va dé ndi am
trong mdu than humic g sdu 3.550 - 3.555m giéng khoan 07-CRD-1X (a). Suberinite
(Su) phdt quang ré nét phan b trén nén Collodetrinite (Cd) trong mdu than humic d¢ su
3.540- 3.545m giéng khoan 07-CRV-1X (b). Funginite (Fg) dang don bao, muc dd bdo ton
t6t, dd ndi cao trén nén Collotelinite (Ct) va Collodetrinite (Cd) trong mdu than humic do
sdu 3.520 - 3.525m va 3.530 - 3.535m giéng khoan 07-CRD-1X (c). Funginite (Fg) dang
da bao va Fusinite (Fu) trén nén Collodetrinite (Cd) trong mdu than humic @9 sdu 3.530 -
3.535m giéng khoan 07-CRD-1X (d). Bitum (B) phdt quang yéu trong mdu than humic dg
sdu 3.710- 3.715m giéng khoan 07-CRV-1X (e, g). Cdc manh vun maceral trdi ndi trén nén
bitum (B) muc dg phdt quang khdc nhau than humic d6 sdu 3.710 - 3.715m giéng khoan
07-CRV-1X (h, i)
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Ty lé cac loai maceral trong mau than & d6 sau 3.920m
tai giéng khoan 12-DUA-1X tuong tu mau than sapropelic
G giéng khoan 12-A-1X (giéng khoan 12-DUA-1X cach
giéng khoan 12-A-1X khoang 2,8km), tuy nhién chi quan
sat thdy vai manh cé dang phan bé dac trung nhu da néu
trén. Thanh phan vitrinite nhém c6 cau tric bao tén kha
t6t, do déng nhat cao, phan xa manh. Thanh phan vitrinite
nhom phi cau trac ¢ d6 dong nhat rat kém, thudng bi
kham bai cac manh vun va cac loai maceral khac. Liptinite
chl yéu la sporinite, resinite va mot it dam vat chat hiiu co
v6 dinh hinh c6 kha nang phat quang yéu. Mau than trén
dugc xép vao loai than humic.

2.3. Tiém ndng sinh va méi truong ldng dong vt chadt
hitu co cia dd me Oligocene

K&t qua nghién ctiu cho thay tram tich Oligocene trong
khu vuc nghién ctiu c6 tiém nang sinh khi la chinh. Hinh
10 biéu dién méi quan hé gilra téng ham lugng carbon
hitu co va chi s6 téng tiém nang sinh clia mau. Theo d6,
cac mau sét, than va sét than trong cac giéng khoan L6
12 va 12E c6 tiém nang sinh khi rat t6t. Mau than cannel-
boghead c6 tiém nang sinh dau Ién hon, tuy nhién phan
bé kha han ché. Cac mau than va sét than khu vuc L6 06-1,
06-94 va L6 07 phan bé trong viing c6 kha nang sinh hén
hgp dau - khi rat t6t, trong d6 sinh khi nhiéu hon. Mau sét
khu vuc L6 06-1 va 06-94 c6 kha nang sinh dau trung binh.

Da me Oligocene khu vuc nghién ctiu ldng dong trong
moi trudng luc dia, mét sé mau co su anh hudng clia yéu
t6 dam ho. Biéu do Pristane/nC,, va Phytane/nC,, (Hinh

0% 20% 40% 60% 80% 100%

12-A-1X
Than

12E-CS-1X Than

4050-4055

oliptinite

4055-4058 mlnertinite

mBitum

s 3920
[a)

Hinh 8. Thanh phdn maceral trong than va sét than Oligocene giéng khoan L6 12

11) cho thdy hau hét tram tich Oligocene chua vat chat
hitu co luc dia. Ty s6 Pristane/Phytane clia hau hét cac mau
déu cao (Pristane/Phytane > 3, dao dong tu 2,74 - 17,32)
chi thi cho maéi trudng mang tinh oxy héa.

Biéu d6 quan hé cla ty s6 Ts/Tm vdi ty s6 Oleanane/
C,,-Hopane dé& phan biét 2 nhém da me luc dia va da me
dam hé (Hinh 12) cho thay tram tich Oligocene & cac giéng
khoan 06-LD-1X va 06-LT-1X ¢6 chira vat chat hitu co dam
hé. Cac cdu tu bicardinane trén dai phan bé m/z 191 va
m/z 217 cla mau chat chiét & d6 sau 3.054m cua giéng
khoan 06-LD-1X ST2 cho thay su dong gop cla vat chat
hiru co luc dia (Hinh 13). Su xuat hién cla day tricyclic

Hinh 9. Thanh phan maceral trong than va sét than khu vuc L6 12 va 12E chup dudi dnh
sdng trdng phdn xa (a, ¢, d, e, h) va dnh sdng hujnh quang phdn xa (b, g, i) trong ddu
nhting, d phdng dai 50 ldn. Hinh thdi phdn b cta liptinite trong than cannel/boghead
giéng khoan 12-A-1X d6 sdu 3.927 - 3.930m (a, b). Thanh cdu triic t& bao md g bi fusinite
hda (Fu), d6 phan xa cao va Collotelinite (Ct) d6 déng nhdt cao trong than humic giéng
khoan 12E-CS-1X d9 sdu 3.970 - 3.980m (c). Funginite (Fg) va Collotelinite (Ct) trong than
humic giéng khoan 12E-CS-1X dg sdu 3.980 - 3.985m. Bdy la dang ndm cdng sinh bdm
quanh ré cdy lam nhiém vu tdng cuong khd ndng bdm, hit chdt dinh duéng trong ddt
cta é (d). Sporinite (Sp) phdn bd trén nén Collodetrinite (Cd) miic dg bdo ton kém trong
than giéng khoan 12E-CS-1X d6 sdu 4.010- 4.015m (e, g). Collotelinite (Ct) khdm trén nén
khdi bitum (B) phdt quang mau cam dé trong than giéng khoan 12E-(S-1X d¢ sdu 4.015
-4.020m (h, i)
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Hinh 10. Tiém ndng sinh ddu khi cia tram tich Oligocene khu vuc nghién ciu

0
15
nl
1.6 k::b”/
5/
14 Y
//
& 12w
= O/
iY] B~ /
sl He © 7
§ /
Y & L
o / . *
04 J;’ 5O p——
____Dimho_
02 SE—— %.—— -—G@'— _ ®
$Ce P
00
0.0 0,5 1,0 15 2,0 2,5 3,0
TsTm
405.2-HT-1X(ckin) 405.2-HT-1X(L.Mio) © 05 2-KCT-1 X(din)
005 2KCT-IXST(L Mic) 052N T-1RX(L Mio) © 05 2NT-1RX(OIi)
005 2-NT4-1X (L Mic) 005 2N T4-1X(0l) % 06-LD-1X(L Mio)
© 06-LD- 1X(ddu) ©06-LD-1X(0Hi) © 06-LT- 1XR(ddw/cond )
© 06-LT-1XR(LMio) ©06-LT-1XR(OIi) - 12W-HA-1X Déu
- 12W-HA-1X ©11.2-RT1X diu ¢ 112-RT-1X L Mio-M Mio

Hinh 12. Biéu d6 quan hé giita cdc ty so Oleanane/C, -Hopane vdi Ts/Tm cdc mu ddu
va trdm tich Oligocene

terpane tuT1 dén T8 trén dai phan bé m/z 191 va tinh troi
clia C,, sterane so vdi C va C,, sterane trén dai phan bo
m/z 218 cho thay dau hiéu cta vat chat hitu ca dam hé.

K&t qué phan tich sac ky khi va sac ky khi khéi phé 2
mau giéng khoan 12E-CS-1X ¢6 nhiéu sy khac biét (Hinh
14). Chat chiét tai d6 sau 4.045 - 4.050m thé hién vat chat
hitu co luc dia dién hinh 1dng dong trong méi trudng ctia
séng tam giac chau vdéi dai n-paraffin trilé tw C - C_, ty
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Hinh 11. Biéu dd Pristane/nC,, va Phytane/nC , trdm tich Oligocene

s6 Pristane/Phytane cao (7,47), dai hopane m& rong giam
nhanh, bicardinane phan bé phé bién, chiém uu thé han
hén sterane va C,,>C,>C, sterane.Trong mau tai do sau
4.055 - 4,058m c6 bang chiing cho thay su déng gop cua
moi trudng dam ho (dai tricyclic terpane trdi hon mau tai
d6 sau 4.045 - 4.050m, dai hopane mé rong giam dan déu,
C,, > C,, > C,, sterane). Tuy nhién, nguén vét liéu hiu co
dong gép chl yéu van la thuc vat bac cao do cé su xuat
hién cac ciu ti bicardinane va taraxan.

Mau tai d6 sau 3.816 - 3.819m cuia giéng khoan 12A-
1X (Hinh 15) c6 cac ddu vét sinh vat tuang tu mau tai do
sau 4.055 - 4.058m clia giéng khoan 12E-CS-1X. Trén dai
phan b terpane, cac cau ti homohopane giam dan déu,
cac pic tricyclic terpane kha cao; C,, > C,, > C,, sterane la
biéu hién chiing té su déng gop clia mdi trudng dam hé
trong qua trinh tram tich vat chat hiu co.

Két qua phan tich thanh phan maceral trong than/sét
than & L6 12 cho thdy moi trudng tram tich trong thai ky
dau dén gilra Oligocene chu yéu la dam lay luc dia c6 su
phat trién rai rac ctia cac hé nghéo dinh dudng giau oxy
hay chi la cac hé triing nhé phat trién trén bai lay thap
trong dam lay (méi trudng tao than cannel-boghead) [10].
Diéu nay gai ¥ cho su c6 mat clia tang da me Oligocene
dudi cé tiém nang sinh tét hon (so v&i cac mau da tim
thay) trong khu vuc sau hon & L6 12 nhu khu vuc triing
Hoa Tim, tring DUa.
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Hinh 13. Két qud GC-MS hop phdn no ctia chdt chiét ¢ dd sau 3.054m (Oligocene) giéng khoan 06-LD-1XST2
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Hinh 14. Két qud phan tich sdc ky khi va scic ky khi khdi phd giéng khoan 12E-CS-1X
2.4. Bdc diém dau thé
Cac san pham dau tho tim thay trong cac giéng khoan khu vuc L6

07/03 va L6 12E ¢6 ham lugng luu huynh phd bién & muc rat thap, ty trong
dau trung binh, sinh ra tir & me truéng thanh (CPI tir 1,02 - 1,19).

Két qua phan tich sac ky khi - sac ky
khi kh&i phd ké mau dau trong giéng
khoan 07-CRD-1X cho thdy ham lugng
hydrocarbon no rat cao (68,3%). Dai phan
bé n-alkane C . dang yén ngua, ty sé
Pristane/Phytane cao (8,38%) cho thdy
¢6 su lién quan dén da me c6 muc do
trudng thanh trung binh, chira cha yéu la
vat chat hitu co nguén géc thuc vat bac
cao ldng dong trong méi trudng c6é muic
d6 oxy hoa cao nhu khu vuc dam lay ven
bién. Su c6 mat clla mot sé chi thi sinh
hoc dac trung cho vat chat hiru co nguén
goc luc dia nhu Oleanane (pick O); tinh
tréi clia C,, sterane hon so véi C,, sterane;
ham lugng nhd cla tricyclic terpane
khdng dinh chidc chdn hon nguén géc
thuc vat bac cao clia mau dau & giéng
khoan 07-CRD-1X [7] (Hinh 16).

Thanh phan bicardinane (pick W, T,
R) - chi thi sinh hoc ddc trung dugc cho
la c6 ngudn gbc ti thuc vat hat kin ho
Dipterocarpaceace trong dau & khu vuc
DPéng Nam A - do dugc kha nhiéu trén dai
191, 217 va 369 cGia mau dau tai giéng
khoan 07-CRD-1X. Thanh phan nay ciing
dugc tim thay kha nhiéu trong mau chat
chiét ti than & d6 sau 3.550 - 3.555m tai
giéng khoan nay (Hinh 16). Biéu nay cho
thdy c6 su lién quan gilta sdn pham va da
me chuia than va sét than trong khu vuc
quanh giéng khoan 07-CRD-1X.

Su lién quan con thé hién & su tuong
déng vé dac diém chi thi sinh hoc alkane
mach vong nguén géc nhua cay (pick R1,
R2, R3 trén dai séc ky khéi phé manh 191,
217 va 369) (Hinh 16). Nhém chi thi sinh
hoc nay chi dugc tim thay trong than va
cac mau dau c6 lién quan dén than & khu
vuc Béng Malaysia va Indonesia.

Tém lai, mau dau trong giéng khoan
07-CRD-1X sinh ra tir da me c6 dé trudng
thanh trung binh, chida vat chat hiu co
nguén géc thuc vat luc dia va cé thé tir da
me chua than va sét than.

Thuc tién céng tac nghién cdu tim
ki€m tham do dau khi trong khu vuc
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Hinh 15. Két qud phdn tich sdc ky khi va sdic ky khi khdi phd giéng khoan 12-A-1X
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Hinh 16. Dic diém chi thi sinh hoc ctia ddu va chdt chiét tir than trong trdm tich Oligocene giéng khoan 07-CRD-1X

va mot s mdu trong khu viic Dong Nam A

Dong Nam A da ching minh vai trd sinh quan trong cta tdng da me chia
than va sét than ldng dong trong méi trudng déng bang tam giac chau dudi
dén tién chau thé, chia chl yéu la vat chat hitu ca nguén géc luc dia. Cac
tang da me nay dugc thanh tao tir Paleogene dén cudi Miocene gilra, lap day
trong céc dia hao, ban dia hao hinh thanh do va cham ctia méang Au A véi
mang An Uc va hoat dong tach gian bién Dng. Trén binh d6 kién tao Bong
Nam A, cac bé dau khi c6 da me paralic phat trién tir b& Nam Con Son dén
bé& Pong Natuna va kéo lién tiép doc theo ddi khau Lupa dén cac bé khu vuc
ria phia Bac cta dia khoi Borneo [11]. D6i sanh két qua phan tich sac ky cla
mau da me va mau san pham trong khu vuc D6ng Nam A véi d4 me va san
pham trong bé Nam Cén Son (Hinh 16) cho thdy su tuong déng kha 16n vé
dac diém cac dau vét sinh hoc chi thi nguén géc vat liéu cling nhu cac dic

diém dia héa hiiu co.
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3. Két luan

Than va sét than trong tram tich
Oligocene khu vuc L6 06, 07, 12 ¢6 tiém
nang sinh ca dau va khi, trong d6 chu
yéu la sinh khi. M3u dau trong giéng
khoan 07-CRD-1X ¢6 dau hiéu lién quan
dén da me chuia than va sét than.

Thanh phan vat chat hitu co nguén
gdc thuc vat bac cao - maceral nhém
vitrinite chiém da sé. Muic dé bién chat
than thay d6i tU nhan than & bitum dén
bitum chat boc cao. Miic d6 bién chat
clia than khu vuc nang Lan Do (L6 06-1)
da sang nhan than bitum chat béc trung
binh.

Moi trudng thanh tao tram tich chia
than va sét than trong thai ky Oligocene
mang tinh luc dia cao.
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Geochemical characteristics of oligocene coal and coaly
mudstones in Blocks 06, 07 and 12, Nam Con Son basin

Summary

Le Hoai Nga, Phi Ngoc Dong, Nguyen Thi Bich Hanh
Nguyen Thi Thanh, Ha Thu Huong, Nguyen Trung Quan
Pham Thi Dieu Huyen

Vietnam Petroleum Institute

Oligocene coal and coaly shales in blocks 06, 07 and 12 in the Nam Con Son basin are main hydrocarbon source
rocks. Total organic carbon content varies from 4.9wt.% to 69.11wt.% on average. The remaining generation poten-
tial (S2) is from 6,39mg/g to 183,6mg/g; and the hydrogen index of most coal and coaly shales is more than 200mg/g.
Kerogen is mainly type lll (vitrinite maceral) and mixture of type Ill and Il (vitrinite and liptinite maceral generated
from resin, wax and spores of higher land plant). In the central trough of the Nam Con Son basin (block 06), organic
matter is currently in dry gas stage; while in blocks 07 and 12, organic matter is in the early stage of hydrocarbon gen-
eration. Many geochemical characteristics of oil and Oligocene coal and coal shales from well 07-CRD-1X are similar.

Key words: Maceral, coal, vitrinite, huminite, liptinite, inertinite.
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