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Sediment depositional environments are one of the important scientific
bases in evaluation the reservoir potential of sedimentary rocks. This article
focuses on studying this issue for Middle Miocene sediments, Thien Ung -
Mang Cau structure, Block 04 - 3, Nam Con Son basin. The article has
integrated the methods of well log interpretation, thin section analysis and
seismic attribute analysis, combined with the results of paleontological
analysis of VPI - Labs to identify depositional environments of Middle
Miocene sediments in the case study area. The results of interpreting well log
data show that the Middle Miocene sediments were deposited in the
following environments: shallow marine, shoreline, mouth bars, delta front,
prodelta and lower deltaic plain. These findings are also consistent with the
results of petrographic and paleontological analysis. The results of
petrographic analysis show that in the study area, there are 2 main groups
of sedimentary rocks, which are clastic and carbonate rocks. In the thin
sections, the following components were detected: glauconite clay is
characterized of marine environment, carbonate fission and siderite ore
which are characteristic of deltaic environments. While paleontological
samples detected organic materials, such as algae, bitumen; and fossils such
as Foraminifera, Da Gai and Oc Gai - typical for shallow marine
environments. The results of the seismic attribute analysis for the Middle
Miocene carbonate sediments of the structure have clarified that the
carbonate is concentrated in the central and eastern uplift area. This
distribution tends to fewer in the west. This finding is consistent when the
authors compared to well correlation in the area (wells: C - 1X, C- 2X, C - 3X
and C - 4X) and also logically with the sedimentary principles.
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Nghién ctru dic di€m moi treong lang dong trAm tich Miocen
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Ttr khéa:

Bé& Nam Con Son,

C4u tao Thién Ung - Mang
Cau,

MOoi trurdrng tram tich,
Thudc tinh dia chin,
Tram tich Miocen gitra.

Ddc diém méi trwing ldng dong trdm tich la mot yéu t6 quan trong trong viéc
ddnh gid tiém ndng chiva ctia da trdm tich. Bai bdo tdp trung nghién ciru vdn dé
nay cho trdm tich Miocen gitra, cdu tao Thién Ung - Mdng Cau thudc pham vi 16
04 - 3 ctia b€ Nam Cén Son. Bai bdo dd tich hop phu'O'ng phdp minh gidi tai liéu
dia vdt ly giéng khoan, phwong phdp phdn tich ldt mong thach hoc va phwo'ng
phdp phan tich thudc tinh dia chdn, két hop véi két qud phdn tich c6 sinh clia
VPI - Labs dé lam ré mét s6 béi cdnh ldng dong trdm tich Miocen gitta ctia khu
vuee nghién ctiu. Két qud minh gidi tai liéu dia vat Iy gleng khoan cho thay, tram
tich Miocen giiva tai ddy duroc Iang dong trong cdc méi tru'o'ng sau: méi trwong
bién néng (shaIIow marme) ctka séng (mouth bars) tién chdu thd (delta front),
swon chdu thd (prodelta) va phan thap ctia dong bdng chdu tho (Iower deltaic
plain). Piéu nay ciing khép vdi két qud phdn tich thach hoc va c¢6 sinh. Két qud
phan tich thach hoc cho thay khu vwe nghién ctru ton tai 2 nhém dd trdm tich
chinh, dé6 la nhém dd trém tich vun co hoc va nhém da cacbonat. Trong mdu
thach hoc trdm tich vun co’ hoc phdt hién cdc thanh phan sét glauconit ddc
trung cho méi tru'o'ng bién, két hach cacbonat va quang siderit thu'o'ng ddc
trung cho moi trLro'ng swom chdu thé, Trong khi cdc mau phan tich cd sinh phat
hlen thanh phan vdt chdt hitu co' nhu rong tdo, bitum va cdc héa thach tiéu biéu
gom Forammzfera Da Gaiva Oc Gai - ddy la cdc héa thach chi thi cho méi mrcrng
bién néng. Két qud phan tich thudc tinh dia chdn cho ddi twong trdm tich
cachonat Miocen giira ctia cdu tao dd lam ré dién phdn bé ctia tram tich nay tdp
trung tai khu vwc khéi ndng trung tdm va phia dong, cang ra xa déi ndng thi
dién phdn bd gidm ddn. Két qud nay pht hop khi cdc tdc gid tién hanh lién két
cdc giéng khoan trong khu vuc (C - 1X, C - 2X, C - 3X va C - 4X) va ciing logic v&i
cdc quy ludt tram tich.

© 2022 Trwong Pai hoc Mo - Pia chat. T4t ca cac quyén dwoc bao dam.

“Tdc gid lién hé

1. M¢& dau
B€ Nam Cén Son c6 dién tich gan 100.000

E - mail: ngocpb@pvu.edu.vn km?, ndm trong khodng 6°00' dén 9945' vi dd Bac
DOI: 10.46326/]JMES.2022.63(1).03 va 106°00" dén 109°00' kinh d6 déng. Phia Pong
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Hinh 1. So d6 vi tri khu vurc nghién citu b€ nam Cén Son.

bac ctia bé dwoc gii han béi d6i trwot Tuy Hoa,
phia tAy bac cta bé 1a d6i nang Con Son, phia tay
nam la déi nang Khorat - Natuna, con phia dong la
khu vuc Tw Chinh - Viing May (Nguyén, 2005). Do
sdu nwéc bién trong pham vi bé thay déi rat 16m,
tir vai chuc m & phia Ty dén hon 1.000 m & phia
déng. Cau tao Thién U'ng - Mang Ciu la mét déi
nang dang tuyén, hwdng dong bic - tdy nam, thudc
16 04 - 3, ndm trong phu d&i nAng Mang Cau cla

khu vire trung tAm bé nam Con Son (Hinh 1) (Mai,
2011; Vietsovpetro, 2011). Kich thwéc ciu tao
khoang 20 x 15 km, nim song song véi déi nang
Cén Son. Trong khu vuc nghién ctru tén tai chu
yéu cac dirt giy thudn, cac dit giy nay hoat déng
kha phirc tap dong vai trd chia cit cAu tric dia chat
cta khu vire. Ciu tao nay gém 2 khdi chinh: khéi
Mang Cau c6 kich thwére 5,0 x 2,5 km va khoi Thién
Ung kich thwéc 9,0 x 2,0 km.
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Pay la mot trong nhirng ciu tao co trién vong
dau khi & 16 04 - 3, ddc biét la c6 tiém nang chira
trong tram tich Miocen gitra (Mai, 2011;
Vietsovpetro, 2011). Hiéu dwoc méi treong lang
dong tram tich cta khu vuc la mét trong nhirng
nhiém vu quan trong trong nghién ctru, danh gia
chit lwgng da chira. Chinh vi vy, bai bao da két
hop céc tai liéu dia vat ly giéng khoan, tai liéu dia
chan va lat méng thach hoc tir mau 16i d€ nghién
ciru diac diém moi tredong lang dong trim tich
Miocen cua khu virc nghién ctru. Vé dic diém dia
tiang, khu viec nghién ctru c6 cac don vi dia ting tir
c6 dén tré nhw sau: moéng trudec Kainozoi, hé ting
Dtra (tudi Miocen sém), hé ting Thong - Mang Cau
(tudi Miocen giira), hé ting Nam C6n Son (Miocen
mudn) va hé ting Bién Dong (Pliocen - Dé Tw).
Nhuw vy, c6 thé thdy cac tram tich Oligocen vang
mat trong khu vue cu tao Thién U'ng - Mang Cau
nay.

2. Co s& dir liéu va phwong phap nghién ciru
Co s¢ dir liéu: Bai bao str dung tai liéu dia vat
ly giéng khoan cua giéng khoan C - 1X, C - 2X, C -
3Xva C - 4X cung v&i 30 1at mdng thach hoc trong
pham vi cac giéng khoan d6. Bén canh d6, nhom
tac gia cling s dung cube dia chin 3D da dich
chuyén chiéu siu truéc cong (PreStack Depth
Migration - PSDM) bao pht 16 04 - 3 (Hinh 2). bay
1a tai liéu dia chan theo mién chiéu sau, dwoc thu
nd nam 2007, tai xt Iy ndm 2019 cho chat lwgng

xtrly dich chuyén cac phan xa dia chan t6t hon. Tai
liéu dia chin nay la dir liéu dau vao quan trong
nhit nham minh giai cdc mat phan xa chinh (Hinh
3) va phén tich thudc tinh dia chan d6i twgng trim
tich ctia khu vyc nghién ctru

DE phin tich va minh giai dworc cac dirliéu noi
trén phuc vu muc dich nghién ctru, tip thé tac gia
da st dung cac phwong phap sau day:

2.1. Phwong phdp minh gidi tai liéu dia vat ly
giéng khoan

Dwa vao xu thé bién d6i hay hinh dang cta
dwdng cong gamma ray c6 thé xac dinh dugc moi
trwong thanh tao tram tich. Thong qua sw bién doi
cta dwong cong gamma ray c6 thé cho biét su thay
d6i do hat cta trAm tich (tir tho dén min hoic tir
min dén tho) cling nhw sy thay déi ciia nang lwong
dong chay (nhw toc d6 nang lwong dong chay thap
hay cao, tin suit thay déi lién tuc hay khéng lién
tuc); tir d6 luan gidi dwoc nhitng méi trvdng lang
dong trim tich lién quan (Hinh 4). Phwong phap
nay da dwoc cac nha khoa hoc trén thé gi¢i ap
dung kha phé bién trong cac nghién ciru vé traim
tich tir nhitng thap nién cudi cua thé ki XX (Cant,
1992; Chow, 1995; Selley, 1978; Serra, 1989).

2.2. Phwong phdp phan tich lat mong thach hoc

Muc dich ctia phwong phap phan tich lat
mong thach hoc dwdi kinh hién vi phan cuc nham
xac dinh dwoc thanh phan va ham lwong cac
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Hinh 2. Co s& tai liéu dia chdn 3D khu vuec nghién ciru.
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Hinh 3. Miit cdt dia chdn thé hién cdc mdt phdn xa qua khu vurc nghién ciru.

GR Log Pattern Hinh tru Hinh phéu Hinh chudng Hinh qua tram | Hinh rang cwa
Left i ~f
. R\Eh‘ Coarse j _/ Y >
& ' Up & =
| |
{ ! Sharp top «
Xu huéng ( ( (
thay doi ( ( Hour Saw -
hinh dang \ \ ( Glass Teeth -CS
duodng cong ; [', i;e o
gamma ray \\ '(%
p ~& Sharp
* g { 3
€ €
& = ) \
[
Low GR High GR|

M&i truong ling MBoi truong long séng

dong tram tich (plu:) (Fluvial channels,

bién) thém cacbonat
(carbonate shelf), phu
Iru ciia chau tho
(prograding delta
distributaries), dun cat
(Aeolian dunes)

MBobi truong séng
(river), cira song
(mouth bar), tién chau
thd (delta front)

Bar cat (fluvial point
bar, tidal point bar),
kénh rach ngap triéu
(deep tidal channel
fill), déng bing ngap
triéu (tidal flats),
deltaic channels

Phan chau th ngap
tridu chiu &nh huéng
clia qua trinh thay déi
tir bién thoai sang bién
tién (regressive to
transgressive shore
face delta)

Ddng bang ngap li
(fluvial flood plain),
khu vuc thém bién bi
anh huoéng manh cua
bio (storm dominated
shelf), ddng bing
ngap tridu (tidal flat),
dong chay bun da
(deris flow), hém
canyon (canyon fill)

Hinh 4. Cdc kiéu méi truong ling dong trdm tich twong tng véi cdc hinh dang dwong cong gammaray
(Can, 1992; Radwan, 2021).

khoang vat (gom thach anh, fenspat va cac khoang
vat phu), ham lwgng xi mang, cac loai manh da; xac
dinh kién truc va vi ciu tao; xac dinh cac tham s6
thach hoc trim tich nhw d6 hat (Md), dé cau (Sf),
do chon loc (So), @6 mai tron (Ro), hé s6 bién ddi
th sinh (I), hé s6 nén ép (Co). Cac théng s6 nay la
co s& quan trong dé luan gidi mdi trwong lang
dong ctia tram tich.

2.3. Phwong phdp minh gidi va phan tich thuéc
tinh dia chdn

Dua trén cac bang dia chan tong hop qua cac
giéng khoan, tip thé tac gia ti€n hanh minh giai cac
mat phan xa, cic hé théng dit gdy va thanh 1ap ban
dd ciu tric thong qua phdn mém Petrel 2016.
Tiép do, nghién ctru 4p dung phwong phap phan
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tich thudc tinh dia chdn nham 1am ndi bat1én dién
phan bd cda tram tich cacbonat Miocen gitra clia
khu virc nghién ctvu. Thudc tinh dia chan (seismic
attributes) 1a tit ca cac dac diém cta treong song
nhuw hinh dang, bién d, tin s, téc d6 truyén séng
phan xa,... D6i véi mbi kiéu tram tich khac nhau sé
phan anh nhirng dic trung trueomg séng dia chin
khac nhau do dic diém thanh phan thach hoc khac
nhau.

Nghién ctru tap trung vao thudc tinh bién do
dé phan tich nhirng diém di thudmng nham khoanh
vung phan bé da cacbonat am tiéu trong khu vurc
nghién ctru.

Dwa vao dac trung dong hoc ciia phan xa dia
chan, bai bio sé phan tich cac thudc tinh dia chin
nham dv bo sy phan bd cacbonat 4m tiéu trong
Miocen gitta. Thudc tinh dia chin 1a mo6t phép do
bat Ky cda tai liéu dia chan dé ning cao kha nang
hién thi, dinh lwgng cac yéu to dia chit hodc thudc
tinh d4 chita nham xac dinh cu tric hodc moi
tredng lang dong tram tich va ndi suy cac thudc

Tai liéu dia chan

tinh khéc. Viéc nghién ctru dic diém méi truwong
lang dong tram tich Miocen gitta trong khu vuc
nghién cru dwgc nhém tac gia thwe hién theo so
d6 sau (Hinh 5).

3. Két qua nghién ciru

3.1. Bdc diém thach hoc tram tich Miocen giira

Theo két qua phan tich cdc miu lat méng
thach hoc cho thdy, trong pham vi cdu tao Thién
U'ng - Mang CAu ton tai 2 nhém da trim tich chinh
nhw sau: (1) nhém da trAm tich luc nguyén (hay
nhom da vun co hoc), (2) nhém da cacbonat.

Nhém da tram tich luc nguyén gép & tat ca cac
giéng khoan va phan b6 & nhiéu khoang d6 siu
khac nhau, phan 16p xen kep (Hinh 6). Theo phan
loai cta Pettijohn, 1975 cat két trong khu virc gobm
cac loai cat két acko (Hinh 7), cat két acko - litic
(Hinh 8), cat két grauvac (Hinh 9) va cat két
grauvac - litic. Cat két va bot két & day déu co cac

Tai liéu khoan

| [

v v

e Puwong cong dia
Phaﬂn t"‘:h vat Iy giéng khoan
th:"-’c tl,"h (hinh dang duong
dla chéin cong gamma_ray)

Tai lidu thach hoc

(ké&t qua phantich

lat méng thach hoc,
mé ta miu I5i)

Tai liéu ¢ sinh
(hoa thach chi
thi moi trurtrng)

Dic diém méi trwérng
tram tich va twéng
(pham vi giéng khoan)

Hinh 5: Workflow trong nghién ctru ddc diém méi truwdong trdm tich Miocen gitva, khu vwe Thién Ung -
Méng Cau, 16 04 - 3.

4 Pl R T O AR / L~
Hinh 7. Cdt két acko hat trung, do chon loc va mai
tron trung binh (So = 2,1, Ro = 0,5), xi mdng silic ldp

ddy, 3031,20 m; GK C - 2X, N*, tudi N%; FOV = 0,53

Hinh 6. Cdc l6p cdt két, sét két voi xen kep do sdu lin
lwota) 3150,65 m; b) 3151,4m; c) 3152,9 m; GK C -
3X, N+; tudi N12, dj phdng dai a) 50 Idn; b,c) 25 ldn

(NIPI, VSP). mm.
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kién trdc hat 1én, hat trung va hat nhé va nhiéu
kiéu ciu tao khic nhau. Vé thanh phin khoang vit,
gom c6 thach anh, fenspat, mica va manh d4; xi
mang thwong cé kiéu co s - 14p day, thanh phin
xi mdng gbm matrix, sét, vat chit hiru co, nhiéu lat
mong c6 xi mang cacbonat; khoang vat phu cé
pyrit. Dang chu y, trong cac 16p bt két c6 chira cac
16p rong tao (Hinh 10) va cac dai vat chat hiru co,
bitum. Doi véi sét két, quan sat dwoc thanh phin
bitum phin b6 thanh dai, khéng déu (Hinh 11).
Dic biét, tram tich Miocen gitra trong khu vurc
nghién ctru xuit hién tram tich cabonat phan bo &
tit cd 4 giéng khoan, gom da voi, dolomit va
dolomit voi. Theo két qua phan tich 14t méng thach
hoc, kién triic da tram tich cacbonat & day kha da
dang, gbm cac tinh thé canxit dang tim va hat 16n
(Hinh 12), c6 mAu gém céc tinh thé dolomit hat

Hinh 8. Cdt két acko - litic hat nhd, xi mdng silic, d)
chon loc trung binh, do mai tron tét; dé sdu 3031,80
m; GK C - 2X, N+, tudi N:2: FOV = 0,53 mm.
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Hinh 10. Bét két chira nhleu lop tdo, 30342 m, GKC

- 2X, d phong dai 40 lin, N*, tudi N2

S T L e PR

Hmh 11.5ét ket ¢6 ddu hiéu bi ser1c1t héa, 3033, 8 m,

nhé va vi hat (Hinh 13), c6 chira manh vun vo sinh
vat hodc Foraminifera bam day (Hinh 14).

3.2. Bdc diém méi trwong tram tich Miocen giira

Ap dung phwrong phap minh giai méi truong
lang dong tram tich trén co s& hinh dang dudng
cong gamma ray nhw da dé cip & phan phuong
phap nghién ctu, két hop véi cc két qua phén tich
dac diém thach hoc noéi trén va tham khao két qua
nghién ctu c6 sinh dia ting ctia VPI - Labs (Vién
Dau khi Viét Nam, 2005, 2006), bai bdo da tién
hanh x4c dinh méi treong lang dong chi tiét cho
tirng khodng tram tich Miocen gitra ciia cac giéng
khoan C-1X,C- 2X,C-3XvaC-4X.

Vi du doi véi giéng khoan C - 1X, trong khodng
dd sau 2.700+2.720 mm (Hinh 17), duwdng cong

Hinh 9. Cdt két grauvac hat trung, do chon loc trung
binh (So = 2,0), mdi tron tét (Ro = 0,6), xi mdng co s&
- ldp day; do sdu 2651,50 m, GK C - 1X, N*, tudi N?
FOV =053 mm.

GK C-2X N+ FOV = 0,53 mm, tudi N2
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gamma ray c6 hinh dang rang cwa nén co thé
ching dugc hinh thanh trong méi treong dong
bang ngap li (fluvial flood plain) hoic & khu vurc
bién ndng, xa bor (distal shelf) hodc & swon luc dia
(deep - marine slope). Két hop véi tai liéu minh
giai thach hoc c6 sw thay déi vé thanh phin thach
hoc: tir cat, bot, sét sang cacbonat; két hgp phan
tich cAu tao tlr mAu 16i cho thdy d4 trim tich c6 cAu
tao “gid turbidite” (Hinh 15) (Pham Bao Ngoc,
2019). Pay la kiéu ciu tao dic trung cho moi
trwong bién néng c¢d dong chay day hoat dong
twong d6i manh lam x4o trén cac 1ép tram tich
ling dong trwdc d6. Ngoai ra, trén lat méng thach
hoc da voi chira cat & do sau 2.703,6 m c6 chira hoa
thach foram, hoa thach nay chi thi cho moi truweong
bién nong (Hinh 16).

Hinh 13. Pd véi dolomit nguyén sinh; dolomit tinh thé
hinh thoi tw hinh, canxit dang tdm, bitum mau den
xdm tdn déu, dé sdu 2650,1 m; GK C - 1X, N+, FOV =

1,4 mm, tudi N2

i g
Hinh 14. Pd véi dolomit c6 chita Foraminiferabdm  Hinh 15. Cdu tao “gid turbidite” dwoc thanh tao trong
ddy, & giéng khoan C - 1X; do sdu 2703,6 m, dé phéng moéi trromg bién néng, viing vinh C - 1X (a:
dai 40 ldn (NIPI, VSP). 2704,3+2704,45 m; b: 2706,5=2706,7 m; c:

2708,15+2708,35 m) (Pham, 2019).
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Phin dwong cong gamma ray thé hién tram
tich cacbonat c6 dang hinh tru dic trung cho kiéu
cacbonat keep - up duoc hinh thanh trong moi
trwong bién néng, viing vinh véi boi canh toc do
hinh thanh trdm tich cacbonat bat kip v&i téc do
nuwéc bién tang cao. Nhw vay c6 thé két ludn moi
trwong trim tich trong khoadng d6 siu
2.700+2.720 m 1a méi trwong bién ndng véi giai
doan diu chiu anh hwéng cua dong chay day

Hinh 16. Dd véi chira cdt, chira foram, chi thi cho
méi truomg bién nong, do sdu 2703,6 m, GK C - 1X,
N*, FOV = 1,4 mm, tudi N2 (Pham, 2019).
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Hinh 17, Két qud minh gidi méi truomg ldng dong
tram tich theo d sdu, giéng khoan C - 1X.

manh hon, nén tram tich bi x40 tron, tao ra kiéu
tram tich hon hop véi ciu tao “gia turbidite” noi
trén; va giai doan sau twong doi yén tinh dé hinh
thanh tap cacbonat.

Déi chiéu véi két qua phan tich co6 sinh cla
Trung tAm phén tich, Vién Diu khi Viét Nam cling
quan sat dwoc cac hod thach dac trung cho moi
trweong bién ndong (Vién DAu khi Viét Nam, 2005).
Cu thé, trong khoang do siu tir 2.703,0+2.703,7 m,
trong thanh phan tan dw sinh vat c6 xuat hién cac
loai Foraminifera xanh day va va trdi néi (Xinofei
bam) va Tao do, cAc manh vo sinh vat 1én, tai két
tinh khong ré rang (Pelecypoda). C6 noi quan sat
thdy vé réng hinh cau, mét budng, duoc cho la
Foraminifera va dwoc 1ap ddy bdi xi mang. Tiép
dén khoang do siu 2.906,8+2.708,13 m, trong tip
bt két quan sat thay kha nhiéu manh sinh vat c
do6 bao ton kém (chiém khodang tir 5+25%), gbm
cac dang Forraminifera bAm day, Da Gai va Oc gai.

Twong tw nhw vay, tip thé tic gid phan tich,
minh gidi méi trvomg ling dong tram tich cho cac
khodng do siu khac cua giéng C - 1X ciing nhw 3
giéng khoan con lai, gobm C - 2X, C - 3X va C - 4X.
Két qua cho thiy trong pham vi nghién ctru, trim
tich Miocen giita dwoc lang dong & cac ki€u moi
treong sau: moi tredng bién néng (gom bién néng
thuan loi cho thanh tao cic 4m tiéu san ho -
shallow marine; bién néng ven b¢ - shoreline; va
bién ndng xa b, cd6 dong chay day hoat dong -
distal shelf) va méi treomg chau thé (cira song -
mouth bar; tién chau thé - delta front; swom chiu
thd - prodelta; va ddng bang chau thd, phan thap -
lower deltaic plain).

Qua tai liéu dia vat ly giéng khoan cho thiy,
quy luan phan b6 méi trwomg tram tich theo thoi
gian thay d6i cé tinh chu ki, ludn phién gitra 2
nhém chinh la moi tredng bién ndéng va moi
trwdng chiu tho (Hinh 17). Sw thay d6i nay bi chi
phoi truec tiép béi sw thay d6i mue nwée bién trong
khu vue.

3.3. Mé hinh phdn bé trdam tich cacbonat Miocen
gitra trén co’ sé phdn tich thudc tinh dia chdn

Theo két qua minh gidi thach hoc, cacbonat la
mot trong nhitng d6i twong phan b6 twong déi day
& hai mat phan xa néi ting la P1 va P2. Do d6, tip
thé tac gia tién hanh phan tich ki sy phin b6 tram
tich ndy nham dwa ra nhitng danh gia vé mo hinh
lang dong tram tich Miocen gitta cia khu vuc
nghién ctru.
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Trong qua trinh chay cac thudc tinh dia chin
cho doi twong cacbonat, nhém tac gia da chay lan
lwot cac thudc tinh dia chin theo hai nhém géom
nhom thudc tinh dia chin theo bé mit (surface
seismic attributes) va nhém thudc tinh dia chin
theo khoi (volume seismic attributes). Trén co s&
két qua thu dugc, nhom tac gia lwa chon cac thudc
tinh cho két qua thé hién ro sw phan bé cta da
cacbonat.

Phén tich cac két qua chay cac thudc tinh dia
chin bé mit cho thiy, thudc tinh RMS, Maximum
Amplitude va Sum of Positive Amplitude thé hién
sw phan bd tram tich cacbonat ré nhat cho ca 2

/ ¥,
Hinh 18. Sw phdn bé trdm tich cachonat dm tiéu trén cdc mdt phdn xa P1 (trdi) va P2 (phdi) trén co s¢

mat phan xa chinh P1 va P2 (Hinh 18, 19, 20). Dién
phén bo tram tich nay trén cac ban d6 chinh la cac
khu virc ¢6 mau vang, xanh 14 va xanh ngoc. Két
qua phan tich bang thudc tinh RMS va Maximum
Amplitude phdn 4nh kha r6 ting cacbonat & mét
phan xa P1, trong khi mat phan xa P2 thé hién
tram tich cacbonat &m tiéu tip trung tai kh6i ning
Trung tAm va phia Péng, gidam dan & khu vyc phia
Tay. Quy luat phan b nay thé hién rd trén mat cat
thudc tinh twong tng

Cac so do du bdo sw phin bé ctia tip da voi P1
theo tai liéu thudc tinh dia chin téng bién do
dwong (Hinh 20) cho két qua phu hop véi két qua

phdn tich thudc tinh RMS.

! "A“
wyi
'g! !

Hinh 20. Sw phdn bd tram tich cacbonat dm tiéu trén cdc mdt phdn xa P1 (trdi) va P2 (phdi) trén co sé phdn
tich thudc tinh dia chdn téng bién do dwong (Sum of Positive Amplitude).
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minh giai tai liéu dia vat ly giéng khoan (Hinh 21).
Cu thé diac diém phian b6 nhw sau: trAm tich
cacbonat 4m tiéu chu yéu phan bé & ndc tip ting
P1, phin bé xung quanh dé&i ning trung tim, va
cang ra xa d&i nang thi dién phan bé gidm dan.
Theo mat cat tir giéng khoan C - 1X, C - 2X, C - 3X
dén C - 4X cho thiy rang tip cacbonat c6 xu hwéng
daylén dang ké, tir 52 m tai giéng khoan C - 1X dén
148m tai giéng khoan C - 4X. Piéu nay ciing phan
anh trén cac mit cat thudc tinh dia chin, khu vuc
c6 di thwong bién do 16m chi yéu tip trung tai khu
vuee giéng khoan C - 2Xva C - 4X.

Dua trén két qua phén tich tai liéu thudc tinh
dia chan cho thiy quy luit twong tw v&i d6i twgng
P2. Thudc tinh bién d6 da phan tip trung tai noc
via va khu virc d¢i nang trung tam.

Mit cat lién két giéng khoan cho thiy
cacbonat 4m tiéu chi yéu phin b6 & néc ting P1,
mong nhat & giéng khoan C - 1X va day dan ti
giéng khoan C - 2X dén C - 4X (tai giéng khoan C -
1X1a52m,C-2X1a112mvacC-4X1a 148 m). biéu
nay kha phu hop véi xu hwéng thay déi cia bién
do6 RMS ciing nhw tong bién d6 dwong Sum of
Positive Amplitudes (mau xanh ngoc tir giéng
khoan C - 1X dén mau xanh 14 va vang vé phia C -
4X).
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Tiép theo, nhdm tic gia tién hanh phan tich
thudc tinh khéi, lwa chon Time slice khac nhau
(Hinh 22) trén tai liéu nham lam sang té sw phan
b6 va bé day ctia trim tich cacbonat 4m tiéu (Hinh
23). B6i véi thudc tinh dia chin khéi, bai bdo cling
phan tich trén co s& cac thudc tinh RMS, Maximum
Amplitude va Sum of Positive Amplitude thi chi c6
thudc tinh RMS lam néi bat doi twong cacbonat
nhat. Quan sat so d6 phan b6 cacbonat cho tip P1
- P2 theo thudc tinh RMS cho thiy khu vuc khéi
ning Trung TAm cling nhw canh phia T4y cta khoi
nang Trung Tam c6 bién d6 RMS kha cao thé hién
bang mau vang trén ban do phan bé.

Ngoai ra, theo két qua phéan tich dia ting phin
tip (Pham, 2019), truéc d6, bé mat phan xa P1
twong &ng vGi giai doan mién hé théng tram tich
bién thodi (Lowstand Systems Tract - LST), tai
thoi diém nay mwe nwére bién ha thip, 1am tién dé
cho sy ton tai pho bién méi truedrng bién néng va
tao diéu kién cho cac &m tiéu san ho phat trién.
Chinh vi viy, quan sat trén so d6 phan bé cacbonat
cho mit P1 dwa theo thudc tinh dia chan (Hinh 18,
19, 20 trai) cho thay dién phan b6 twong ddi rong.
Trong khi d6, mat phan xa P2 twong &ng véi thoi
ki bién tién (Transgressive Systems Tract - TST),
cac tAp cacbonat hinh thanh véi téc do bat kip
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Below 280ms

Below 560ms

Hinh 23. So dd phdn b6 cacbonat dm tiéu cho tdp P1 - P2 theo thudc tinh RMS.

twong d6i téc do dang cao muc nudc bién
(cacbonat ki€u keep - up) (Hinh 17). Piéu nay
cling phu hop véi xu thé trén so d6 phan bé
cacbonat trén co s& phan tich thudc tinh dia chan
(Hinh 18,19, 20 phai): dién phan b6 trén mat phan
xa P2 nho hon P1, cacbonat tip trung chi yéu &
canh nang ctia dit gay chinh trong khu vuec.

4. Két luan

Theo két qua minh gidi moi tredng lang dong
tir tai liéu dia vat ly giéng khoan cho thay tram tich
Miocen gitra ctia khu vire dwge thanh tao trong cac
béi canh sau: moéi trwong bién néng (gbm bién
nong thuan loi cho thanh tao cac am tiéu san ho;
bién ndng ven bo; va bién néng xa bo, cd dong
chay day hoat dong) va méi truedng chiu thé (ctra
song; tién chau thd; swom chau thd; va dong bang

chiu tho, phén thip). Két hop véi cac phan tich vé
thach hocva c6 sinh tir cAc khoang dia tAng c6 mau
16i cho thiy trong thanh phan cat/bot két cling
nhw da cacbonat xuat hién kha phd bién cac thanh
phén vat chat hitru co nhw rong tao, bitum; dic biét
la cic hoa thach Foraminifera xanh day va tr6i noi
(Xinofei bam), cac tan dw ciia manh sinh vat bao
ton kém ctia Da Gai va Oc Gai. Mdt s6 mAu con phat
hién sét glauconit. Nhitng dac diém nay chi thi cho
moi trudng ling dong tram tich bién nong. Ngoai
ra, khi phan tich dic diém thach hoc con phat hién
trong tram tich bot, sét c6 chira cac két hach
cacbonat va quang siderit - diéu nay chirng to
tram tich nay dwgc thanh tao trong moéi truong
swon chau thd. Cac khoang do sau dwoc két ludn
vé moi tredmg ling dong tir cdc mAu thach hoc nay
hoan toan twong ng véi cac khoang trong tai liéu
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dia vatly giéng khoan.

D4 tram tich cacbonat Miocen gitra trong khu
vuee la déi twong dang chi y do dac diém phan bo
kha tAp trung, cu thé 1a phan bé rong khap & cac
bé mat phan xa P1 va P2. Theo két qua minh giai
moi treong cda cac tdp cacbonat nay la moi
trwedng bién nong. Quan sat két qua phin bo tram
tich cacbonat trén co s& phan tich thudc tinh cho
thay, tram tich nay phan bo chi yéu & mit phan xa
P1 va P2, xung quanh hai khoi nang Thién U'ng va
Ming Ciu. Piéu nay hoan toan phu hop véi cac
quy luat va nguyén ly vé lang dong trAm tich: moi
trwong bién nong chinh 1a khu vuec bao quanh khoi
nang la diéu kién thuin loi cho sw phat trién cia
cac am tiéu san ho.
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ndi dung cta bai bao.
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