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DAC BIEM VAT LIEU HUU CO TRONG TANG TRAM TiCH MIOCENE
DUOI O BE CUU LONG

Bui Thj Luén
Trudng Dai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhdn ngay 08 thang 01 ndm 2009, hoan chinh stra chita ngay 21 thang 07 nam 2009)

TOM TAT: Hién nay luong dau khi da khai thic ¢ bé Ciru Long, danh gid la duoc sinh
ra chi yéu tir vt liéu hitu co (VLHC) chita trong cdc tram tich Oligocene. Trong thoi ky
Miocene sém, mét sé nghién ciru cho rdng vét liéu hitu co chira trong cdc tdp tram tich sét
khéng dat tiéu chudn déa me, hodc 1 dd me rdt nghéo. Liéu tram tich tang Miocene dudi frong
khu vee 6 vai tré cung cdp san lwong vao bay hay khéng chinh Ié vdn dé tdc gia quan tam va
muon nghién cieu chi tiét hon.

T a‘;ng dd me Miocene dudi 1 cdc tdp sét chira vit chat hitu co dwoc phan logi la trung
binh, té'ng cacbon hitu co TOC %: 0.64-1.32%, trung binh la 0.94%, kerogen kiéu 111, chu yéu
sinh khi va it ddu. Tram tich Miocene dudi chira vét liéu hitu co c6 nguoén géc méi truomg luc
dia (loai thuc vdt bdc cao) va d luc dia. Do dé tcfng tram tich Miocene duGi dat tiéu chudn cua
tang dd me. Song né chira phdi Id tdng sinh.

Tir khod: TOC (%) tc‘;'ng ham lwong cacbon hitu co, kerogene, vdt liéu hitu co, méi
truong ling dong tram tich.

1. GIOI THIEU

BE trim tich Ciru Long ndm chu yéu trén thém luc dia phia Nam Viét Nam, va mot phan
dat lién thude khu vyc cira sdng Ciru Long. Bé ¢6 hinh bau duc, vong ra vé phia bién va nim
doc theo b bién Viing Tau — Binh Thun. Bé Ciru Long tiép gidp véi dat lién vé phia Tay
Béc, ngan cach v6i bé Nam Cén Son bdi déi néng C6n Son, phia Tdy Nam la déi ning Khorat
— Natuna va phia Déng Bic 1a ddi cét truot Tuy Hoa ngin cach véi bé Phi Khanh.

2. CO SO TAI LIEU VA PHUONG PHAP NGHIEN CU'U

2.1.Co sé tai liéu

Tir ndm 1969, cong tac tim kiém thdm do ddu khi duoc trién khai & bé Ciru Long, nhur viy
dd 30 ndm tréi qua, hang loat cic cong tac thuc dia, khoan, nghién ciru véi khéi lugng 16n
cong vige. Dé thyc hién ndi dung bai bdo céo nay tac gia da thu thap, phan tich va tong hop
céc tai liéu sau:

e Két qua phén tich dia héa cac giéng khoan cia Vietsovpetro, Vién Dau Khi...

e Thu thap tai li¢u lién quan vé dja chat, dic biét ciu tric dja chit ciia tAng Miocene & bé
Ciru Long.

_ Céc mAu trim tich Miocene thuong duoc lua chorl dé phén tich dia héa théng dung nhat 1a
mau vun khoan (cutting), v6i khoang céch 5 -10m/mau. Cac mau nay dugc phén tich céc chi
tiéu dia hda co ban nhu: cacbon hitu co, Rock-Eval, phan xa Vitrinite. Tat ca cac phép phén
tich trén duoc thgc hién chi yéu ¢ céc phong thi nghiém ciia Vién Dau khi Viét Nam,
Vietsovpetro.... Két qua phén tich dia héa cho céc loai mau nay duoc tap hop va danh gia cho
tirng giéng khoan nham xéc dinh sir ¢6 mit ctia dé me sinh dau.
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2.2.Phwong phap nghién ciru

2.2.1.Lua chon tip méu da dwogc phan tich

Trén co s& mau co thanh ph?m thach hoc la sét, sét bt duoc phan tich cac chi tiéu dia héa
co ban nhu: TOC (%), Si, Sz, HI, ...

Céc mau trong ciing mot giéng khoan cua tép tram tich Miocene dugc lua chon nhu sau:

- Chon céc tép mau cho tﬁng Miocene (dua vao két qua vé phén chia dia téng khu vuc
nghién ciru da duoc bao cao).

- Dya trén két qua ham lm;mg TOC (%), tuyén chon cac gia tr mau c6 ham lugng TOC(%)
dam bao xac dinh ding céc gia trj dai dién, tic la trung binh trong s6 theo nguyén tic xic sudt
théng ké.

- MAu da chon TOC(%) s& gdm céc chi tiéu nhu: S;, S,, HI, Tmax°C, Ro,...

- Tinh gié tri trung binh trong s cc chi tiéu trén ciia cc miu trong tép trim tich Miocene
dudi & timg giéng khoan.

- Tinh gié trj trung binh trong s& ctia cac chi tiéu cho toan tip tram tich ting Miocene dudi
trong bé Ctru Long.

2.2.2.Téng hop tai li¢u

Tdng hop trén co s& cac tai liéu sau:

- Tai liéu vé dia cht, dia tAng thach hoc va cb dia ly tuéng da

- Céc két qua phan tich tir tai liéu dia vét Iy giéng khoan

- Chc két qua phén tich dia héa hitu co dé nghién ctu ting da me

3. KET QUA VA THAO LUAN

3.1.Pic diém dia chit cia ting d4 me Miocene duéi

Tram tich Miocene dudi — Hé¢ tcfng Bach Hé- tdp dia chdn B,

Phu hé tang Bach Ho: Thanh phan thach hoc 1a sét két c6 mau sic s& nau do vai ty sb sét két/cat
két twong dbi cao. Ham lugng sét ting cao khoang 70- 80% phan b & triing phia Tay va Déng Bach
Hb va kéo dai theo phuong Ddng Bac Tay Nam. Cac mau tram tich dugc phan tich bao tir phan hoa
va vit liéu hitu co cho thay két qua rat nghéo nan, chimg t6 cic trm tich ndy dugc ling dong trong
didu kién méi trudng dong bang song c6 nang lugng mdi trudmg cao [2]. Tuy nhién, déi noi (16 15.1)
¢6 tim thiy phirc hq: bao tir phin hoa ngheo ¢ ngudn gbc dam 1Ay than/ddm ldy ven song la nhifng
dAu hiéu lién quan dén cac thé dia chat thanh tao trong méi trucmg diéu kién nuoc th ven song co moi
truong dam lay ven song/dam liy than bun dién ra trong thdi gian ngin, c6 chira it hitu co nhung
thanh phan sapropel twong di cao.

Miit cit trAm tich phu hé ting Bach H dudi chi yéu déng vai trd ting chira theo céc long song
cb véi quy md khong 16n, Iam nhiém vy man chin dia phu'orng Tuy nhién, trén ciing 1a tdp sét
montmorilonite v&i bé day 200 — 300m mang tinh bién va phd bién trén toan bé dong vai trd ting
chan khu vuc thuan loi.

Trén céc so dd phén bd ding diy ting d4 me Miocene dudi (Hinh 1), khéi lwong tram tich
hat min tép trung & cac hé sut xung quanh cac ddi ning (day t6i 400+ 1000 m), ma tiéu biéu la
cc triing Tay, Bic va Pong Bach Ho. Cac triing ndy ciing c¢6 dang tuyén tinh kéo dai theo
hudéng Dong Béc Tay Nam, vat mong tir tir vé phla Déng Bic, phia Tdy Nam va Tay Bic, con
vat nhanh & canh Dong Nam, noi ga ké véi déi nang Con Son.

Trén so db hé s6 sét/cat cung cd dang phén bé twrong tu. Song véi gia tri cia h¢ s6 nay >0.6
chi tap trung & phén trung tAm ctia céc triing (Hinh 2). Con céc gid trj cia hé s sét/cat <0.6 phan
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b6 & ven ria dic biét 1a ria Tay Nam. c6 € lién quan t&i viing cung cép vat lidu gan ngudn tir doi
nang Corat va phan Tay Nam cua déi nang Con Son.
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Hinh 2. So d6 phan bd hé s6 sét cat diép Miocene dusi bé Ciru Long

Dlen phén bo clia ting d4 me Miocene dudi trai trén dién tich 16n nhét va phu 1én tat ca
cac tram tich cd hon (Hmh 3). B§ sdu mai va ddy dao dong tir d6 sdu 1000+2200m tGi
2000+3670m. Trén so dd chi phat hién 3 dit gy ngin & phia Téy con phan lorn thé hién sy
binh én va lin chim tao diéu kién cho viéc tich lily cac 16p sét chuyen tiép va cudi cling 1a sét
bnen Rotalid. Tang ndy c6 bé day 16n lai phén b trén dién rong la diéu kién thuan loi dé bao
ton VLHC va dau khi mang tinh khu vuc, nhit 1a mai cua tip nay la tap sét bién montmo cé
tén Rotalid. Song kha ning chin mang tinh khu vuc cta tdp sét Rotalid chi tdp trung & 16 09,
phia Dong ciia 16 16, 15 va phia Ty Nam ctia cic 16 01 va 02. Con xuong phia Tay Nam cua
bé (phia 16 17, phia Tay cua 16 16, 15) tip ndy bién tudng thanh sét ndu c6 pha céac khoéang vét
oxyt st va vat liéu nai lira (bazalt) nén kha ning chén lai kém do mang tinh luc dja nhiéu hon.
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Hinh 3. So d6 phén bd mai tdp trdm tich Miocene dudi bé Ciru Long

3.2.Céc dic diém vé moi trudmg tram tich

Trén co s tai lidu dia vat Iy giéng khoan va két qua phan tich méu 16i, mau vun khoan thu
thap dugc, tir thanh phan thach hoc & cac giéng khoan da xay dung dugc cac so d6 cb dia Iy
tudng da dac trung cho tang Miocene duéi (Hinh 4).

Theo tai liéu cot dja tng & cac giéng khoan, tai cdu tao da khoan va tai liéu Carota & cac
giéng khoan nay xéc dinh duoc cic tap set chira nhiéu vat liéu hiru co. Tap set phia trén cua
Miocene dudi (Bach Hé gura va trén) c6 bé day tur 600m dén 800m, phu truc tiép trén cac 16p
cat c6 kha ning chira san phdm clia céc tap tram tich cd hon.

Trén (Hmh 4), cho thdy tuorng hat min dugc tich liy trong mdi trudng blen va viing vinh
trai trén dién rong va phu gan nhu toan bQ phan chinh ciia bé trdm tich. So lwgng song, sudi
tuy it nhung lai co nang luo‘ng 16m. Mt s6 sudi & phia Bic va Déng Bic ngan va hep. Con cha
yeu song sudi phat trién & Tay Nam, c6 I& lién quan t&i song Mekong ¢0 cling nhu céc séng
sudi ¢ tir cac déi nang Corat va tir phia Nam cua déi nang Nam Cén Son. Ngudn vit liéu
chinh tir htrorng nay nén ¢ khu vuc Tay Nam cua tang da me c6 thanh phan thach hoc phirc tap
va da sic mau (su pha trQn clia sét mau do xen I4n sét ndu sang, nau toi va mot it xam xanh la
phd bién).

Cac tap sét cua tang da me Miocene dudi 6n dinh bé day trén dién rong, lai tuong déi ndm
ngang phan anh sy binh én va ma réng dién tich 16n vao thoi Miocene sém.
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Hinh 4. So 46 cé dia Iy tuéng da ting d4 me Miocene dudi bé Ciru Long

3.3.Dia vit Iy giéng khoan

Dya trén co s6 mt loat giéng khoan (19 giéng khoan) tal cac 16 01,02,15,16,09 va 17 da
tién hanh do td hop cac phuong phép Carota. Déc biét trong tb hop cac phuong phap nay luu y
t&i mot sb phuong phép dic thit nhim nhén ra cic tip sét nhu: Gamma Ray log, dién truong tu
nhién, dlcn try v.v... Trén co s& nay da xac dinh duoc ting sét dién hinh c6 thé coi la tng da
me, do la tang da me¢ Miocene dudi. Céc tai liéu nay cho phép xac dinh bé day, dd sdu cua mai
va day, hé so sét/cat cua tang da me nay ¢ tai cac g;eng khoan. Két hop voi tai liéu dia chén da
xdy dung dugc cic so d6 phan bb ding day, hé s6 sét/cat va d6 sdu cua tang da me. Két qua
trén dugc thé hién & cac hinh 1, 2 va 3.

3.4.Dic diém dia héa ciia ting d4 me Miocene duwdi

Dé xét xem tang dd me néu trén cb chira nhiéu loai vét liéu hitu co (VLHC) hay khéng,
loai vit 11¢U hitu co 1a gi, dugc tich lily trong mdi trudong nao, cd wu thé sinh dau hay sinh khi
va v.v...cin nghién ctru mot loat cac chi tiéu dia héa nhuw TOC, S2, HI va tuong quan gitta
chiing véi nhau..

Trén co s& 35 mau nghién ciru ldy tir nhiéu giéng khoan va dugc thé hién ¢ 8 giéng khoan
tiéu bidu cho céc ciu tao ciia bé Ciru Long di khéi quat hoa dic diém dia héa VLHC cua ting
d4 me Miocene dudi (Bang 1).
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Bang 1. Gia tri trung binh cac chi tiéu dia hda cia tap trdm tich Miocene dudi (N;')

.
o B you | 2ar 111 3.46 458 | 025 | 3199 | 437 | 057 5
B?‘i"sHé 1.23 02 7.24 745 | 004 | se6 | 437 | 036 5
BabPen | 0.75 0.04 0.27 031 | 015 | 39 430 | 055 4
Réng3 | 064 | 431 | 005 0.73 078 | 006 | 1141 | 434 | 052 I
RD-3X | 1.32 1.12 6.15 727 | 015 | 466 | 439 I
BaVi | 132 | 301 | 009 2.12 221 | 005 | 14343 | 437 | o045 7
1sB-1X | 0.69 0.21 027 048 | 043 | 4020 | 423 5
17C-1X | 0.74 0.04 0.98 103 | o004 | 126 | 432 7
GITB | 097 | 323 | 036 265 301 | 016 | 22683 | 43613 | 0.59
Tongss | 35 9 35 35 35 34 | 34 35 21 35
méu

Theo céc s6 liéu nay thi chi tiéu TOC dat 0.62+1.32% trung binh 0.97% thudc loai trung
binh, d6i noi thuge loai t6t. Cac gia trj cao phan bé & céc triing Pong Bach HJ, triing Tdy Bach
H6 va Bac Bach H4. Hinh thai phén bé céc gia tri cao thuong trai dai, doc cac dia hao nay
(dang tuyen tinh theo huéng Dong Bic Tay Nam). Gid trj thap thudng phén bd & ven ria nai c6
vat mong trdm tich va tinh phirc tap cling nhu xen k& ctia tram tich luc dia tang cao (Hinh 5).

Hinh 5. So d6 phan bd TOC(%) cua tang da me Miocene dudi bé Ciru Long
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Tuy nhién, chi tiéu S}, S, va Y(S; + S;) thudc loai ngheo, trir khu vire céu tao Bach Ho va
Rang Pong. Vi du chi tleu S; chi dat 0.04+1.12 kg/tan da, trung bmh 0.36 kg/tan da, chi tiéu S,
chi dat 0.27+7.24 kg/tin da, trung binh 2.65 kg/tan da.Téng tiém ning (S;+S;) chi dat
0.31+7.45 kg/tan da, trung binh 3.01 kg/tan da. Céc gié tri 16n tép trung & khu vyc Bach Hb,
Rang Péng va doc theo cdc trung (Hinh 6). Cac gia tri chi tiéu HI ciing c6 dang phén b6 tuong
tw nhu cac so d6 phan bd TOC va S, (Hinh 7).
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Hinh 7. So d6 phan bé HI cjja ting da me Miocene dudi bé Ciru Long

Tuy nhién, khi nghién ciru cac chi tiéu vé chat lugng VLHC thdy ring da phan phan anh
VLHC thudc kerogen loai III, mét it loai II va rat it miu thuéc loai kerogen I’ (Hinh 8). Chiing
dugc tich Iy trong mdi truomg gin bd va nude lg tire 1a méi trudmg khir yeu ¢6 twong dbi
phong phu Oxygen (Hinh 9). Cac déc dlem nay phéan anh kha nang sinh khi va Condensat 12
chinh rat it mdu ndm & trudmg wu thé sinh dau (Hinh 10).
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Hinh 8. Biéu d6 xac dinh ngudn géoc VLHC trong tram tich cja ting da me Miocene dudi bé Ciru Long
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Hinh 9. Biéu d6 xac dinh méi trudng tich liiy VLHC trong trdm tich cya ting da me Miocene dudi bé
Ciru Long
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Hinh 10. Bidu db x4c dinh tiém nang sinh hydrocacbon ctia VLHC tang Miocene dudi bé Ciru Long

Tém lai, VLHC trong ting da me | Miocene dudi mang tinh luc dia nhidu hon, dugc tich
lily trong méi trudng nudc, song vi & gan b nén chira nhiéu Oxygen

Céc dac diém neu trén cho thdy tiém ning diu khi cia ting d4 me Miocene duéi bj han
ché. Tuy nhién, & phan sau cua céc triing xung quanh déi nang trung tdm céc chi tiéu néu trén

dworc cai thién hon va cé thé 6 wu thé nghiéng vé phia sinh déu.

Cén hru y ring mai cta tang nay la tip sét bién Rotalid (200 300m) nhung vi & vi tri
néng (1900 - 2200m) chua roi vao doi trudng thanh nén khong tién hanh ldy mau dé nghién

ctru dia hoa.

Téng trAm tich Miocene dudi chira VLHC dwgc phan loai 1a d4 me trung binh, dugc tich
lily trong m6i truong luc dia va a luc dia, vu thé kerogene loai ITI va mét it loai II (Bang 2).

Bang 2. Céc théng s6 chii yéu cia dé me sinh dAu bé Ciru Long.

Téang sinh diu

Chi tiéu Miocene dudi
TOC% 064-132
0.97
Si(g/T) 0.04-1.12
0.36
2.65
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HI 40.2+566
226.83
PI 0.04+0.43
0.16
Taass & 434+450
439.17
R,% 0.49+0.98
Pr/Ph 2.37+4.31
Loai kerogen II/11
Két luén VLHC trung binh

4. KET LUAN

Qua két qua xir Iy va tdng hop céc tai liéu phan tich dja héa clia mt s6 giéng khoan thude
thudc tAng trim tich Miocene dudi bé Ciru Long ¢6 mét s6 nhan xét nhur sau:

Téng Miocene dudi chira ham lugng vat’]iéu hitu ‘co (VLHC) dugc xac dinh kém phong
phu. Kerogen thudc loai III 12 chinh, ¢6 uu theé sinh condensat va khi.

Vit liéu hiru co dugce tich luy trong moi truong luc dia va a lyc dia, vi vy rat dic trung
mdi trromg khir yéu. Thudc loai tang d4 me chira vt liu hitu co vao loai trung binh

THE ORGANIC MATTER CHARACTERISTIC OF LOWER MIOCENE
FORMATION IN CUU LONG BASIN

Bui Thi Luan
University of Science, VNU-HCM

ABSTRACT: Cuu Long basin is located mainly in South Vietnam continental shelf and
a part of mainland belonging to Mekong estuary area. It has an oval shape, convex seawards
and lies along Vung Tau-Binh Thuan coast. Cuu Long basin adjoins mainland
northwestwards, separates from Nam Con Son basin by Con Son uplift, southwest part is
Khorat — Natuna uplift and northeast part is Tuy Hoa strike-slips separated from Phu Khanh
basin.

Recent oil and gas quantity exploited from Cuu Long basin is evaluated to be produced
dominantly from Oligocene organic-rich sediments. Some studies suggested that organic
matter of lower Miocene shale deposits fails to come up to standard of source rock or very
poor source rock. Lower Miocene sediments considered how to play a role in providing
production into trap is the subject studied more in detailed in this report.

The organic carbon (TOC %) in lower Miocene source rocks contains mostly kerogene
type III is 0.64-1.32%. The depositional environment of the organic matter in the lower
Miocene sediments is terrestral. Therefore the lower Miocene formation may be considered
the source rocks, but has not generated hydrocarbon, because it has not passed the oil

window.
Tke depositional environment of the organic matter in the lower Miocene sediments is

lerrestry.
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