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Tom tat

Nhitng ném truédc day, viéc nghién ciru khu vu'c nuéc sdu tai b€ tram tich Phi Khdnh cén rdt han ché do chua cé
giéng khoan nao duoc thuc hién. Viéc phdt hién ddu trong dd chira carbonate Miocen tai giéng khoan 124CMT-1X ¢6
y nghia rét I6n déi véi cong tdc tim kiém, thdm do ddu khi & khu vuc nay, la mét minh chirng cho nhén dinh vé tiém
ndng ddu khi cia khu vuc b€ Phi Khdnh. Trong bai bdo nay, nhém tdc gid nghién citu su tén tai cdc tang dd
me, méi lién hé san phdm dédu thé va dd me tai khu vuc bé Phi Khdnh; du bdo tiém ndng, lich si sinh, di cu
cua ddu khi trong cdc tdp dd me téi cdc tang chira/cdu tric va su' tén tai cia ching.

1. Gi6i thiéu chung vé bé Phu Khanh

Bé& Phu Khanh tiép giap véi vung ba bién mién Trung
cta Viét Nam, kéo dai tir Quang Ngai dén Phan Thiét. BE
Phd Khanh gidi han tur vi d6 10°30 - 15°30 Bac va kinh d6
tlr 109° - 112°30 Pong véi dién tich khoang 200.000km?2,
Pay la viing nudc sau, c6 dia hinh day bién thay d6i nhanh
tor Om dén trén 4.000m (Hinh 1). Cach bd bién khoang
50 - 70km, dia hinh day bién tuong déi bang phang c6
d6 doc khong 16n; tiép d6 la khu vuc suon doc clia thém
luc dia, muc nudc bién I6n hon 200m va d6 déc I6n dén
1.000m va xa hon la 3.500m nudc [1, 2].

Nam & khu vuc thém luc

tram tich manh gilra cac khu vuc, dac biét la gitta phan
phia Bac va phia Nam, gilta phan phia Déng va phia Tay.
Bé day tram tich Kainozoi day nhat & khu vuc phia Bong
(c6 thé t6i hon 10.000m), méng dan & khu vuc phia Tay
va Nam cla khu vuc nghién ctu. Hién & bé Pha Khanh
md&i chi c6 3 giéng khoan tham do, trong d6 chi co 2
giéng khoan t&i méng. Do dé, dia tang tram tich cta ving
nghién ctu dugc xay dung chu yéu dua vao nhiing phan
tich ngoai suy ti nhiéu nguon tai liéu, dac biét la nhing
lat cat clia cac giéng khoan da dugc ti€én hanh tai cac ving
lan can. Bén canh d6, két qua phan tich dia chan - dia tang,
tr va trong luc ciing dugc két hop va st dung mét cach

dia mién Trung Viét Nam, phia
Nam tiép gidp vGi phan Bong
Béc bé Clru Long va Nam Coén
Son, phia Bac tiép gidp voi

phan Nam bé So6ng Héng.
Phia Tay la vung sudn thém
luc dia chuyén dot ngét sang

cac vung sut bac sau & phia
Péng. Phan I6n dién tich cla

bé c6 d6 sau nudc bién trén

200m, vi vay cac hoat déng
tim kiém, tham do con it dugc
trién khai nghién cdu. Hién
chi ¢6 3 giéng khoan tham do
trén khu vuc nay (Hinh 2) [2].

Nét chung nhat cha dia
tdng tram tich bé Pha Khanh

la ¢6 su bién d&i nham tudng

Hinh 1. BE Phu Khdnh va so dé dia hinh ddy bién khu vuc bé Phu Khdnh (VPI, 2011)
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c6 hiéu qua trong qua trinh thanh lap dia tang cta ving
nghién ctu (Hinh 2) [2].

Tram tich Kainozoi & phan phia Bdc mang nhiing nét
dac trung cho tudng tram tich bién 1a chl yéu va cé nhiéu
nét tuong dong véi nhiing thanh tao tram tich da dugc
phat hién, nghién cutu tai phan Nam bé Séng Héng (dac
biét la tring Hué - Quang Ngai va dia |Gy Tri Ton). Trong
khi d6, & phan phia Nam céac tram tich dugc thanh tao chu
yéu trong diéu kién tam giac chau xen ké bién, bién néng
va c6 nhiéu nét kha tuong dong vaéi tram tich phan bé &
ria Déng Bic ctia bé Cliu Long (L6 01, 02, 15-1 va 15-2) va
phan cuc Bic ctia bé Nam Con San (L6 03 va 04).

2. Dac diém dia héa dau khi bé Phu Khanh

Giéng khoan 124-CMT-1X v&i phat hién dau vao nam
2008 da ching minh su ton tai hé théng dau khi tai bé
Phu Khanh.

Hién tai, co 3 giéng khoan: 124-HT-1X, 124-CMT-1X,
127-NT-1X md&i chi khoan t&i tang Miocen ha va duy nhat
bat gap dau tai giéng khoan 124-CMT-1X trong da chia
carbonate [3]. Trong khi d¢, tram tich Oligocen dugc danh
gia la tang sinh chinh cla bé dua trén sé liéu phan tich tai
cac bé lan can (Nam Séng Hong, Ddng Béc Nam Con Son).
Vi vay, nghién ctu dia héa nay khong chi dua trén két qua
phan tich mau tai 3 giéng khoan clia bé ma can st dung
két qué phan tich cac giéng thudc cac bé 1an can. Theo tai
liéu dia chan, tap tram tich nay chi xuat hién tai khu vuc
tring thudc trung tam bé vai chiéu day tram tich trung
binh khoang 3.000m.

Tram tich Oligocen: Tai 2 giéng khoan thudc L6 124
(124-CMT-1X, 124-HT-1X) déu vdng mat loai tram tich
nay. Cac giéng khoan L& 118 thuéc Nam bé Séng Héng
va khu vuc L6 01-02, da@ me Oligocen chita vat chat hiu
co dat mdc do tu trung binh - rat tét (TOC: 0,5 - 5,9%);

phan 16n mau c6 S2 > 2mg/g (2 - 29,1mg/q),

-l g Kerogen chi yéu hén hgp loai 2 va 3 (gia tri Hl:
3 Z12| THAC ; MO TA THAC . MOI TRUGNG Cic yéuté - ia 3 i A
Sla .OE E THACH HOC MO TA THACH HOC el Ko g 60 - 625mg HC/gTOC) cho tiém nang sinh hon
E hgp dau, khi (Hinh 3a va 3b) [4].
2 ) . Tram tich Miocen dudi: Mau sét két Miocen
= Cat ket xen k& sét ket L . . . ~ .
a dudi c6 do giau vat chat hitu co dat trung binh,
G b, — tiém nang sinh nghéo, chita chi yéu Kerogen
. Citkitborbi xenkasiekie, |mimikh loai lll. Riéng d8i vGi mau sét than/than, dé giau
o, Ciit két bt min dén tho, tién chau thi, R . v L
=28 thém trong  Thém ngod, vat chat hitu co tur tot - rat tot, Kerogen chd yéu
S RO S, 3 Ve 2 N 7 Y
quat b tich loai lll cho san pham khi cha yéu [4]. P4 me nay
= |z | Dol mdi chi budc vao nguéng trudng thanh tai phan
=i D voi: thuge phin logi di (oA L s s R .
g gl 7 B biovidvacke. day cta tap, tai phan phia trén chua vao ngudng.
z |8 7 o
=|= Thg_'mm_mg.__ Lu_n c_'hm:.; , . , A . .,
g Siét két xen ke cit két e md rdng bé Khu vuc phia Nam bé Phu Khanh (tiép giap
zZ| 8 5 Nigoal théw, . . e R R , .
& : < <
gl ° i v dng thém, i o carbonle, Dong Bac bé Nam Con Son) hau nhu d& me bat
= s swom b dau vao ranh gigi chém truéng thanh, dé sau
B nii Jura: xd h téi, ri ” 3 2 < 5 P N 5 °
cingdimmnchde. Sng o Bidnma, khodng tur 3.200m tr&d xudng, vao pha ctra s6
:g L K‘-'-;" be: r(g_r.fmar.r.r.r.n' N . . n
2l nén. tao dau dudi 3.800m. V&i khu vyc Nam Song
Téch gidn " B e . ) -
- _ S i, mudn Hong, cac giéng khoan L6 119, 120, 121, mdi
_ =2 Tram tich mjn gom cat vi sét | chdu thé. Giin be, \ " N , o . - N
xen it 16p than v tip vt ligu hidn ndng; chi khoan dén tram tich tuoi Miocen gilta (tri
& | nii lira. Phia Bang bé ¢6 xen carbonate o n v N
g8 3 it dé voi. giéng 119-CH-1X) dugc phan bo trong ving
@3- . ) R . .
g =1 i dad me chua trudng thanh. B4 me Oligocen
- Y Trim tich min gbm cit visét | Dem liy ven b, hé, song, | 1ach gidn Y g. s s e .
= |8 B <cn it 6p then vi thp cudi san. | Crg sog e n - | stm chi bét gap tai cac giéng khoan L6 118, dugc
: C6 it ligu nili lira, R L o ) A .
; phan bo gilta ranh gidi chdm trudng thanh
Eocen ot it o L e i Sk iy dén trudng thanh (s6 liéu phan tich mau bao
t phan hoa). Tai giéng khoan 124-CMT-1X,
UGS Méng bao gbm dd bién chil, trén gia tri nhiét do6 tai giéng khoan, da me
KAINOZOI i granit, granodiorit va mgt

it da voi dang khoi.

budc vao ranh gidi chédm truéng thanh do sau

B o (o Cudikét B Groniv D mong [ D4 bin chit
[ ] caké 8 set kit B Gooosion [ it
Hinh 2. Cét dia tdng téng hop bé Phii Khdnh
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khodng ~ 2.200m.

Trén biéu d6 phan b6 %TOC&HI (Hinh 4a),
phan I6n lugng mau co xu thé phan bé chi yéu
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Hinh 3b. Biéu dé phan logi vét chdt hitu co tram tich bé Phi Khdnh
vavung lan can

trong viing da me nguén goc luc dia va hén hgp dam hé -
tam giac chau, lang dong trong moi trudng oxy héa thap
(phan I6n mau da cé ty s6 Pris/Phy > 3). Bi€u d6 tam giac
C,,-C,;-C,, Sterane, phan I6n cac mau da tap trung chd yéu
trong vuing ctia séng - tam gidc chau (luc dia) (Hinh 4b) [4].
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Hinh 4b. Biéu d6 méi quan hé C, -C,-C,, Sterane, mdu dd

Tai giéng khoan 124-CMT-1X da phat hién dau trong
da chia carbonate, c6 ham lugng luu huynh rat thap
(%S: 0,043Wt) thudc loai ddu ngot, nhe (°API: 36,83). Ty s6
Ts/(Ts + Tm): 0,4 - 0,44 (tuong duong gia tri %Ro ~ 0,95),
diéu nay khang dinh day la dau trudng thanh [3, 13].

Trén dai phan bo sac ky no C15%, dang phan bé yén
ngua tu C -C_, tinh tr6i C,-C jva C .-C,, thé hién su pha
tron nguon vat liéu luc dia va it dam (Hinh 5a) [3]. Su vang
mat cau tlr C, -Gammacerane chi ra su anh hudng rat it
cGia méi trudng nudc man. Dac biét, su xuat hién ciu tr
4a-methyl-24-ethylcholestanes, nhu mét chat chi thi
danh dau méi trudng dam hoé nuéce ngot [4, 12, 13]. Nong
d6 C, -4 methyl steranes trong mau dau cao (S8 = 119,47)
(pic 42) (Hinh 5b va 5c).

Dua trén sé lieu phan tich GC, GCMS-MS trén cé thé
thdy rang dau tai giéng khoan 124-CMT-1X thé hién c6
su dong gop ty phan ctia nguén vat liéu hitu co dam hoé.
Chung dugc danh gia c6 khd ndng sinh ra ti d& me chua
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nguén vat liéu hiu co hén hop luc dia (thuc vat bac cao)
va dam ho (tdo) (Hinh 5d).

Trén két qua phan tich mau tram tich Bé tam khu vuc
lan can (Nam S6ng Hong, Bac Nam C6n Son), ¢é su ton tai
cla 2 tap da me tudi Oligocen va Miocen sém. Da me clia
2 bé trén déu chia vat chat hitu co nguén géc dam hé va
luc dia véi cac ty 1& khac nhau. Biéu nay cliing dugc chiing
minh bang cac phat hién dau tai 04-3-BC-1X, 04-2-NB-1X,
119-CH-1X cho thay tén tai 2 nhom ho dau: dam ho, luc
dia (4,12, 13].

S6 liéu phan tich mau dau tai 124-CMT-1X va két qua
phan tich dia héa vung lan can bé Phu Khanh du doan cho
thay: bé Pha Khanh cling c6 da me Oligocen va Miocen
duéi chira vat chat hitu co nguén luc dia va dam hé. Ngoai
ra, khéng loai trir kha nang cé mat da me chiia nguén vat
lieu bién khu vuc nudc sau ngoai khai (ving nudc sau >
3.500m) phan phia Déng clia bé, khu vuc nay rat déc va
tudng tram tich thay d&i rat nhanh [2].

Két qua théng ké mé hinh dia héa cho thay, muc do
trudng thanh tai day tap da me Oligocen, phan 16n da me

ot
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gidi han L6 146 va 126 va md rong
phan phia Déng khu vuc L6 123, hién
trong pha tao khi kho. Dai kéo dai tu
L6 120,119,118 va phan L6 117 (phia
Tay d&i nang Tri Ton) dang trong pha
tao khi &m va condensate (Hinh 6a).
Trong khi do tai n6c tap da me

nay, pha khi khé thu hep hon, tap
trung chd yéu phan triing sau cta bé,
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Hinh 5b. Dai phdn b6 Sterane (m/z 217), méu dau tai 124-CMT-1X

trung tam. Tai phan phia Bac triing
trung tam (L6 122, 146, 147) da me
dang trong giai doan trudng thanh.
San pham dugc sinh ra van chu yéu
tir da@ me Oligocen chua vat liéu dam
hé va luc dia lan ca Miocen dudi vat
chat hitu co luc dia - bién (Hinh 6b).

Tai tring sau mat cat, da me

Miocen duéi dang trong pha sinh

dau manh (khu vuc phia Bong L6

124,125, 126 va khu vuc ven phia Tay

g L6 146, 150). Con trong khu vuc nong

han, mot phan da me trong giai doan

truéng thanh, phan con lai hién chua
vao ngudng (Hinh 6¢).

Abundence
18000

Ton 231,00 (290 7010 231, T0). SA-PROIL-LE idata ms
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Trén Hinh 7a va 7b, dau va khi
dugc sinh ra chii yéu tir khu vuc triing
sau bé Phu Khanh. Tiém nang sinh
hydrocarbon chu yéu tur tang da me
Oligocen tai trling sau trung tam nai
mat dé sinh hydrocarbon cuc dai, day
dugc coi nhu viing cung cap san pham
chinh cho d&i nang vung ria/sudn bé.

o
Mime->5200 5400 5600 5600 6000 6200 G400 6600 6800 7000 7200 TH00 7600 TAM NIDO 8200 S400 B500  BAOD S000 E200 M0

Tuy nhién, hoat dong kién tao va thoi

Hinh 5c. Su xudt hién cdu ti 4a-methyl-24-ethylcholestanes mau ddu tai 124-CMT-1X
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gian (timing) hinh thanh bay rat quan
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Hinh 5d. Biéu d6 Oleanane/C, Hopane va ty s6 (Ts/Tm) cdc mdu ddu
thuéc bé tram tich & Viét Nam

Hinh 6a. Ban dé truéng thanh ddy tdng Oligocen

trong trong viéc danh gia trién vong cling nhu tiém nang
dau khi ctia viing nghién ctu. Trén Hinh 7a va 7b thé hién
téng mat doé di thoat san pham hydrocarbon tir d& me hiéu
dung Oligocen. Mat d6 di thoat tap trung cao tai khu vuc da
me trung tam bé (triing sau L6 123, 146, 147).

Dau, khi dugc sinh ra bat dau vao thoi ky Miocen
sém (khodng 24 triéu nam trudc) vao pha sinh manh mé

Hinh 6c. Ban dé6 trudng thanh noc tdng Miocen ha
va xudt hién di cu cht yéu thai ky Miocen gitia (khodng
16 triéu nam trudc). Hién tai da me dang trong pha khi
trong cac dia hao/ban dia hao, phan bé khu vuc phia
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Hinh 8a. D6 bao hoa hydrocarbon clia mdit cdt AB tai thoi diém
hién tai

ngoai chan sudn luc dia (trung tam bé).Trong khi do, tai
khu vuc néng hon da me dang trong pha sinh dau - khi
am. K&t qua moé phéng doé bao hoa dau, khi thai diém
hién tai cho thay da xuat hién nhiing viing c6 d6 bao hoa
hydrocarbon tucng déi cao, 6 biéu hién di cu manh cla
dau, khi [én tang trén (Hinh 8a - d).

Lugng hydrocarbon chi di thoat tir tdng da me khi da
me dat dén pha clra sé tao dau (pic). Vi vay, thai gian di

18  DAUKHI - SO 3/2013

Hinh 8b. D6 bédo hoa khi cia mdit cét AB tai thoi diém hién tai

cu dau va khi lién quan dén lugng dau sinh ra manh mé
tir da me [5]. Tai day tang da me Oligocen, hydrocarbon
bat dau di cu Miocen sém tai khu vuc triing sau va cho
tdi thai diém hién tai véi khu vuc néng han vdi su co
mat da me. Trong khi d6 tai n6c da me nay, hydrocarbon
bat dau di cu thai ky Miocen trung tré lai day (Hinh 9a
va 9b).
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Hinh 9a. So d6 thai gian di cu tai ddy tap dd me Oligocen
3. Két luan

Theo nhu két qua nghién ctru dia héa cling nhu két
qua mé hinh, khu vuc nay ton tai 2 tap da me: Oligocen,
Miocen dudi.

Da me Oligocen phéan b6 & nhiing tring sau (dia hao,
ban dia hao), qua trinh hydrocarbon di cu xay ra dién rong,
xay ra trong 2 giai doan: giai doan 1 khoang 16 - 21 triéu
nam; giai doan 2 tu 7 - 11 triéu nam trudc.

Tai vung nudc néng (khéi nang), hau nhu vang mat
tram tich Oligocen hodc c6 thé cé chiéu day tram tich rat
moéng, dong gop khéng dang ké trong tiém nang sinh
hydrocarbon.

- D& me Miocen duéi bat dau sinh khoang 8 triéu
nam trudc tai trling sau, hién nay dang trong qua trinh

4] 50. _____ .1_00
Hinh 9b. So d6 thai gian di cu tai néc tép dd me Oligocen
cung cap san pham dé nap bay.

- Trong khu vuc nghién ctu, tén tai 2 ho dau: Ho
dam hé (lacustrine) va luc dia (fluvio-deltaic)

- Dua vao thdi gian sinh, di cu cla san phdm
hydrocarbon, viéc nghién ctiu thai gian hinh thanh bay/
cdu tao rat quan trong trong cong tac tim kiém.

- Can nghién ctu thém anh hudng cta hoat déng
nui Itra tré tGi qua trinh sinh va tich tu dau khi trong viing
nghién cuu.
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A study of the geochemical characteristics of Phu Khanh basin

Summary

Nguyen Thi Tuyet Lan, Nguyen Thu Huyen, Nguyen Thi Thanh
Le Hoai Nga, Ho Thi Thanh, Phi Ngoc Dong
Vietnam Petroleum Institute

Studies of the deep water part of Phu Khanh basin were previously limited because no drilling activities had
been carried out at the time. However, the discovery of oil in Miocene carbonate reservoir at 124 CMT-1X
well in 2008 has encouraged oil and gas exploration activities as it proves the basin’s petroleum potential.

In this article, the authors studied the presence of source rocks and the relationship between crude oil and
source rocks in Phu Khanh basin, and forecasted the petroleum potential, the history of HC generation and
migration from source rocks to reservoirs or structures as well as the existence of petroleum accumulations.
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