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DAC DIEM THACH HOC TRAM TICH THANH TAO CARBONATE
TRUOC KAINOZOI MO HAM RONG, DONG BAC BE SONG HONG
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Toém tat

Mo Ham Réng (L6 106) duoc phdt hién trén khéi méng carbonate truéc Kainozoi béi cdc giéng khoan HR-1X va
HR-2X. Cdc giéng khoan déu tién hanh thir via va cho dong ddu céng nghiép. Giéng khoan HR-2X déd khoan vao méng
carbonate 400m va tién hanh céng tdc Idy mau man khoan, mau sudn, do ghi dia vat ly giéng khoan, thit via. Bai bdo
gidi thiéu két qua nghién citu ddc diém thach hoc tram tich thanh tao carbonate truéc Kainozoi tai mé Ham Réng
trén co' séténg hop phan tich tai liéu tir cdc giéng khoan HR-1X, HR-2X. Cdc két qud nghién citu chinh bao gém thanh
phan thach hoc, ddc diém méi truong thanh tao, cdc qud trinh bién déi thi sinh, phdn loai dd carbonate va ddc diém
tdng chia. Nhitng két qud nghién ciru dat duoc sé lam tién dé rdt tét cho viéc ddnh gid chdt luong tang chira dd méng
carbonate niit né truéc Kainozoi va dinh huéng céng tdc tim kiém tham doé tiép theo cho déi tuong nay é khu vu'c déng
bdc bé Séng Héng.

Tirkhéa: Thanh tao carbonate, truéc Kainozoi, mé Ham Réng.

1. Phuong phap nghién ctu khoan c6 thé dugc mé ta nhu dudi day va tém tat nhu

1.1. Phuong phdp nghién ctiu dia chdt giéng khoan Hinh 1 bao gom:

Phan tich dia héa duoc st dung dé nghién ctu danh
gia da me, cac mau mun duoc lay truc ti€p tir giéng khoan
khodng 500 - 600g/mau dé tién hanh phan tich cac chi s
danh gia do truéng thanh, sinh thanh vat chat hiru co ca
da me.

Co s6 clta phuong phap nghién ciu dia chat giéng
khoan Ia 18y va mé t3, phan tich cdc mau mun khoan dé
xay dung cot dia tang giéng khoan, phan tich mat dé
sét, phan tich ham lugng calcite va dolomite trong d4
carbonate ngay trén gian khoan déng thai xac dinh cac

khoadng c6 biéu hién dau khi trong khi khoan. Chiéu sau
lay mau théng thudng 5m/mau cho toan bo lat cat giéng
khoan va 3m/méu tai nhiing khoang chiéu sau c6 biéu
hién dau khi. Phuong phép nghién ctu dia chat giéng
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Xay dung cét dia tang giéng khoan dugc thuc hién
ngay trén gian khoan, mau mun dugc lay tUr sang rung
sau d6 dem riia va tién hanh mo ta dudgi kinh hién vi dé
xay dung cot dia tang giéng khoan. Mau dugc mo ta theo
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Hinh 1. Cdc phuong phdp nghién ciu dia chdt giéng khoan
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trinh tu tir tén da, mau sac, dé hat, d6 cau, do bao tron, do
lua chon dén dé cling, cac khoang vat di kem, héa thach,
va cac biéu hién dau khi. Ngoai ra, thi tu mé ta cho méi
diém 18y mau sé ta theo thu tu ti da s6 dén thiéu sé.

Phan tich calcimetry xac dinh ham lugng calcium va
dolomite trong da carbonate. Co s& cla phuong phap
nay la do ham lugng carbonate trong mau dua trén viéc
diing may calcimeter do ap suat khi CO, thoét ra tif phan
Ung clia mau véi HCl 50%. Két qua cho thdy, da calcite
va dolomite tdc dung nhanh va manh véi HCl loang, gidi
phong ra rat nhiéu khi CO,; ngugc lai dolomite tac dung
cham va lau. Dua trén &p suat khi CO, dugc giai phong dé
tinh toan lugng CO, va so sanh vai biéu d6 chuan, tir d6 co
thé nhan dang cac loai da carbonate.

Ngoai ra, cdc mau can dugc say kho va luu tr vai khoi
lugng tir 50 - 100g/mau dé phuc vu cac nghién ctiu khac
sau nay.

1.2. Phuong phdp phén tich lat méng thach hoc

Mau dem phan tich lat méng thudng dugc bom nhua
mau trong diéu kién chan khéng, ap suat 150at, nhiét do
phong khodng 30°C va dugc gan trén cac tiéu ban mong
trudc khi soi bang kinh hién vi phan cuc.

D6i véi da carbonate viéc phan tich 1at mong thach
hoc sé xac dinh dugc kién trac hat, thanh phan thach hoc,
ki€n trdc xi mang, s6 lugng cac khoang vat tao d4, cac qua
trinh bién déi thi sinh, chat lugng tang chua, tudng da.
Trén co s& do tién hanh minh gidi dac diém méi trudng
13ang dong, dic diém qua trinh thanh da va cac qua trinh
bién déi thu sinh.

1.3. Phuong phdp phdn tich nhiéu xa Ronghen (XRD)

Pay la phuong phép xac dinh t6ng thanh phan cac
loai khodng vat c6 trong da cing nhu ham lugng (ban
dinh luong) cac khoang vat sét trong thanh phan cda
matrix va xi mang [3].

Viéc phan tich cdu tric bang tia Ronghen duoc
ti€n hanh bang cach chi€u lén bé mat mau nghién ctu
chum tia Ronghen cé budc séng ti vai phan tram dén
vai chuc Angstrom (Ao), théng thudng tu 0,2 - 0,3A0, sau
d6 bang cac phuong phap khac nhau ghi nhan va phan
tich phé nhiéu xa tir mau. Trong phuong phép nhiéu xa
Ronghen,phd nhiéu xa dugc ghi nhan béng cach dém s6
lugng xung (hodc téc dé tao xung) sinh ra trong 6ng dém
(detector). Khi chum tia Ranghen chiéu vao tinh thé, sé
nhan dugc tia nhiéu xa vai diéu kién Vulf- Bragg thda man
phuong trinh:
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2d sinf = n\
Trong do:

d: Khodng cach gilra cac mat tinh thé khoang vat (hkl)
va la tham sé can tim;

0: GAc nhiéu xa - xac dinh vi tri cia mat tinh thé so vdi
chum tia t&i;

n: Tha nguyén;
A : Budc séng cla chum tia.
DaGi vai méi loai tinh thé thi gia tri d 1a xac dinh.

- Phan tich dinh tinh: ti sé lugng, vi tri va cudng
dé cac dudng nhiéu xa dé suy doan kiéu mang, tur do
xac dinh ban chat cGia vat thé gém nhing hop chat nao.
Nghia 13, dua vao cac gié tri d ta c6 thé xac dinh dugc
cac loai khoang vat c6 trong mau nghién ctu. Néu mau
phan tich chi gém mét chat, mot pha thi phé nhiéu xa
la dac trung cho chat dé, pha d6. Rat hiém khi xay ra
trudng hgp hai chat c6 cau tric mang khac nhau ma cho
phd nhiéu xa hoan toan giéng nhau. Néu mau nghién
clru 1a tdp hgp cla nhiéu pha thi phd nhiéu xa chung
sé 1a tdp hop cac phé nhiéu xa cla tiing pha véi cudng
do cla cac dudng ty |é thuan véi ham lugng clia pha d6
trong mau.

- Phan tich dinh lugng: xac dinh ham lugng cac pha
khac nhau trong mau nghién ctu. Cg s& ly thuyét cua
phuong phap la cudng d6 cac dudng nhiéu xa clia moi
pha phu thudc vao ham lugng ctia pha dé trong hén hop.
Duva vao tuong quan gilra cudng d6 va dién tich cla céac
dinh (peak) dac trung cho cac khoang vat, c6 thé xac dinh
tuang déi chinh xac ham lugng ctia méi loai khoang vat
c6 trong mau nghién cuu.

1.4. Phu'ong phdp minh gidi tai liéu dia vt ly giéng khoan

Phuong phap minh giai tai liéu dia vat ly giéng khoan
¢6 uu diém la doc va ghi céc s6 liéu do mot cach lién tuc,
cac tai lieu dugc do ghi ngay khi lat cat dia chat ma giéng
khoan vua khoan qua, chua bi anh hudng clia méi truong
xung quanh giéng khoan. K&t qua minh giai tai liéu dia
vat ly giéng khoan dugc st dung dé danh gia tinh chat via
chira. Nhém tac gid sir dung t8 hgp cac dudng cong PE,
mat do, siéu am, Neutron dé xac dinh thanh phan thach
hoc clia da carbonate, tinh todn do réng hiéu dung tang
chtra phuc vu cho viéc nghién ctu déc diém thach hoc
tram tich cta déi tugng nay.

- Xdc dinh ham lugng cdc khodng vat trong dd
carbonate



PETROVIETNAM

D4 carbonate chia dau khi thanh phan thach hoc chu
yéu la calcite, dolomite va quartz. D€ xac dinh thanh phan
thach hoc da carbonate st dung phuong phap Crossplot
gita hé s6 tiét dién thé tich cta thanh phan xuong da
(U_,) va mat d6 cla xuong dé (RHOB, dugc doc truc tiép
tir dudng cong do ghi mat d6). Dua vao quan hé Crossplot
nay sé xac dinh dugc ham lugng cac khoang vat cé trong
da carbonate. Hé s6 tiét dién thé tich cda thanh phan
xuong da U__dugc xac dinh ti phuong trinh sau:

U, = (PE, xRHOB,_ -V, xU,)/(1-PHIT-V_)
U, =PE, xRHOB,,
(RHOB_,=RHOB,_ -PHIT-RHOB, xV )/(1-PHIT-V,)

Trong do:
PEIog: Gia tri doc cta duong photoelectric (b/e);
V. : Ham lugng sét (%);
RHOB: gia tri dudng mat doé (g/c3);
U, : Hé s6 tiét dién thé tich clia sét (frac);
PHIT: D6 réng hiéu dung tinh bang notron-density (%);
RHOB,,: Gid tri mat do6 cua sét (g/c3).
- Xdc dinh dé réng [4]

D6 réng trong da carbonate nut né thuong bao
gom dd réng nguyén sinh va dé réng thu sinh. Viéc xac
dinh dugc cac loai dé rong nay ngoai viéc st dung cac
tham s6 tinh toan dé tinh toan tri lugng dau khi cda
mo con dugc st dung cho viéc nghién cliu cac qua trinh
bién d&i sau thai ky thanh da cling nhu dac diém thach
hoc tram tich.

Do réng nguyén sinh trong da carbonate dugc xac
dinh tu phuong phap siéu am, trong khi phuong phap
mét do va neutron do dugc dé réng hiéu dung téng. Nhu
vay dua vao t6 hgp cac phuong phap nay sé xac dinh
dugc ting loai d6 réng trong da carbonate. Cac phuong
trinh xac dinh d6 réng dugc xay dung nhu sau:

Phuong trinh mé ta thdi gian truyén séng trong ddt da:

At =At xV__ +At.  xV. __+At, xV
og Dol Dol

I Lime Lime Clay Clay

Ao X Ve T At X P,
Trong do:

At Thai gian truyén séng trong dat da;

V.: Thé tich clia da (%);

®_: D0 rong tinh theo phuong phép siéu am (%).

Phuong trinh mé ta mat do:

plog: pDoI X VDoI + pLime X VLime+ pClay X VCIay
+ pQuartz X VQuartz+ pFluid X (DD

Trong do6:

p; Mat do clia dat da (g/c3);

V: Thé tich cla dat da (%);

®_: DO rong tinh theo phuong phap mét do.

D6 réng hiéu dung téng dugc xac dinh nhu sau:
@ =Sqrt (O + D 2/2

D6 réng thu sinh:

o =0 -0

Sec T S
Trong do:

®_: D6 rong tinh theo phuong phap siéu am (d6 rong
nguyén sinh);

®,: DO rong tinh theo phuong phép neutron.
2. Két qua nghién ciru
2.1. Két qua nghién ciu dia chdt giéng khoan

Cot dia tang giéng khoan dugc xay dung trén co s&
moé td mau mun giéng khoan HR-2X [2]. Giéng khoan
gap carbonate tai chiéu sau tu 3.430 - 3.825mMD, dac
diém thach hoc trdm tich chinh dugc mé ta qua tai liéu
mau mun khoan. Theo d6, calcite c6 mau sang xam dén
trdng sta, dang khéi, d6 ciing tir cing dén rat cing,
gion, nén la bun (mud support) vaéi thanh phan hat thap
(grain). Dolomite c6 mau xam dén nau, dang khéi, d6
ciing cao dolomite hoa tai khu vuc cdu tao Ham Réng
dién ra manh chiing té qua trinh bién déi thu sinh va
thay déi dé réng dang ké. Giéng khoan gap sét ti chiéu
sau 3.825 - 3.930m nam dudi tap carbonate vai dac diém
c6 mau nau sam, nadu dé dén xam xanh, c6 dé cling cao
va c6 dau hiéu cua pyrite.

Trén co s& cac mo td mau mun khoan, cét dia tang khu
vuc cdu tao Ham Rong dugc xay dung nhu Hinh 2. Bang
phuong phap nghién ctiu dia chat giéng khoan da xac
dinh dugc thanh phan thach hoc chinh ctia khu vuc giéng
khoan da khoan qua. Cac dac diém vé mau sac da, dé hat,
do cung, cac khoang vat di kém cling dugc xac dinh rd. Tu
dé, c6 thé phan loai da carbonate khu vuc ciu tao Ham
Rong la mudstone va wackstone vai nén la bun chiém
tir 80 - 90%, thanh phan hat it dac trung cho méi trudng
thanh tao khu vuc thém xa nguén vat liéu tram tich.

Hinh 3 1a két qua phan tich 1at mong thach hoc chi
tiét 14 mau.
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- Hinh 3a: Mau lat mong tai chiéu sau 3.445m cho
thdy da carbonate da trai qua qua trinh dolomite héa
manh, Mg da thay thé gan nhu hoan toan Ca, trén mau
quan sat dén hon 90% thanh phan la dolomite va chi con
lai nhitng mach calcite nho.

- Hinh 3b: Mau lat méng tai chiéu sau 3.508m cho
thdy da carbonate chua trai qua qua trinh dolomite hda,
thanh phan chinh la calcite [én dén hon 90%, trén mau
cling quan sat thay nhiing dudng khau (stylolite) xuyén cat
qua cac thé calcite chiing td da dang trai qua qua trinh hoa
tan. Trong d4 chia carbonate nut né, cac dudng khau déng
vai trd quan trong cho viéc tang tinh chat chia cua via.

- Hinh 3¢, 3d: Cadc mau lat méng tai chiéu sau 3.602m
va 3.622m c6 dac diém tuong dong vai thanh phan hon
90% la dolomite va gan nhu khong quan sat thay thanh
phan calcite tai cdc mau nay chiing té qua trinh dolomite
hoa da dién ra hoan toan.

- Hinh 3e: Mau lat méng tai chiéu siu 3.653m Vvai
thanh phan dolomite khoang 40%, calcite 50% va c6 mét
it thanh phan la quartz. Cac mach calcite xuyén ngang cac
thé dolomite cho thay ngoai viéc da carbonate dang trai
qua qua trinh dolomite héa con song song dién ra qua

— (9] =
=¥ < £ M6 ta thach hoc (dua trén mo t3
S ‘39 < & mau cutting tu tai liéu mudlog
SR~ = = < vabdaocaokétthucgiéngkhoan
- = @
c S Quartzitic sandstone mau sang
o c’ e ~ . /e ~ . n
S 73394 7 xzj\m, q’o cling cao, c6 dau hiéu
Q€ clla mica, feldspar
3
Calcite ¢6 mau sang xam dén
trang siia, dang khéi, d6 cling tur
£ ciing dén rat cing, gion, nén la
E bun (mud support) véi thanh
£ phan hatthap (grain)
&
<§~ 3.785 384 Dolomite & mau sang xam,
g dang khéi, rat ciing, chi c6 thé
5 phan biét vdi calcite qua thuéc
2 tha HCI, da chu yéu la
© v
v mudstone, wackstone dén
packstone
Sét mau nau sam, nau do dén
S xam xanh, c6 d6 cling cao va c6
g dau hiéu cta pyrite, hematite
=

Hinh 2. Cét dia tdng téng hop giéng khoan HR-2X
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trinh hoa tan. Cac qua trinh nay déu tac dong tich cuc dén
viéc lam tang d6 rébng nut né trong da carbonate.

- Hinh 3f: Mau tai chiéu sau 3.700m v&i thanh phan
cht yéu la dolomite, xen 1an cac mach calcite dac trung
cho qua trinh dolomite hoa dién ra manh giéng nhu cac
mau & Hinh 3c va 3d.

- Hinh 3g, 3h: Cdc mau tai chiéu sau 3.735m va
3.754m thanh phan quartz kha nhiéu, khéng cé su xuat
hién ctia dolomite, thanh phan calcite trén 50%. Su xuat
hién cta thanh phan quartz cho thdy méi trudng thanh
tao c6 thé a viing chuyén tiép gilta ving thém véi vung
gan vat liéu tram tich.

- Hinh 3i, 3k: CAc mau & chiéu sau 3.782m va 3.800m
¢6 thanh phan calcite, dolomite véi ty |é tuong duang va
¢6 su tham gia cta quartz. Cac duong khau quan sat kha
ré trén cac mau nay.

- Hinh 3I: Mau lat méng tai chiéu sau 3.805m thanh
phan cht yéu la calcite va da chua trai qua qua trinh bién
déi dolomite hoa. Dac biét trong mau quan sat thay cac
hoa thach nhu ostracods, foraminfera dac trung cho moi
trudng bién va xa nguén vat liéu tram tich, muc nang
luong thdp. Su xuat hién cta cac héda thach trong mau
dugc xem la dau hiéu quan trong dé xac dinh méi trudng
thanh tao cta da carbonate tai khu vuc nghién cuu.

- Hinh 3m, 3n, 3p: Cdc mau tai cac chiéu sau nay co6
su xudt hién manh clia cac khoang vat sét (illite) va oxide
sat (hematite). Trén tai liéu mudlog tap sét nay day hon
100m nam & dudi tap carbonate va dang dugc cac nha
khoa hoc nghién ctiu dé lam rd mé hinh thanh tao.

Két qua phan tich lat méng thach hoc trén téng s6 14
mau ti giéng khoan HR-2X cho thay thanh tao carbonate
vGi thanh phan thach hoc cht yéu la calcite, dolomite va
quartz. Trong d6, c6 nhiing chd da carbonate da trai qua
qua trinh dolomite héa manh vdéi viéc Mg thay thé hoan
toan Ca déng thdi dién ra qua trinh hoa tan dé hinh thanh
cac khe nut, dudng khau. K&t qua phan tich cling chi ra da
carbonate chii yéu la mudstone, wackstone (theo phan loai
Dunham) véi nén la bun (mud support) chiém 80 - 90%,
thanh phan hat thap. Trong mét s6 mau c6 chiia cac hoa
thach nhu ostracods, foraminfera dac trung cho méi truong
bién va xa nguén vat liéu trdm tich, muc nang lugng thap.

2.2. Két qua phuong phdp nhiéu xa Ronghen (XRD)

K&t qua phan tich XRD chi ra chinh xac ham lugng cac
thanh phan khoéang vat, phu hgp véi két qua tir phuong
phéap nghién ctu dia chat giéng khoan va phuong phap
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HR-2X WELL

SWCDEPTH: 3.782m, 3.800m, 3.805m, 3.828m
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Hinh 3. Két qua phdn tich mdu Idt méng thach hoc giéng khoan HR-2X

phan tich lat méng thach hoc. Thanh phan thach hoc
chi tiét cac loai khoang vat tur két qua phan tich XRD
dugc thé hién trong Hinh 4 [1].

2.3. Két qua minh gidi tai liéu dia vét ly giéng khoan

Dua vao quan hé Crossplot gitta dudng mat do
Rhob va hé sé tiét dién thé tich ctia thanh phan xuang
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da (U_) xac dinh dugc ham lugng cac khoang vat c6
trong da carbonate véi thanh phan chu yéu la calcite,
dolomite va quartz. K&t qua phan tich ciing cho két qua
tuang d6i chinh xac khi so sanh véi cac két qua phan
tich XRD cla mét s6 mau. Phuang phép minh giai tai
lieu dia vat ly giéng khoan c6 uu diém la c6 thé xac dinh
thanh phan thach hoc cho cac chiéu sau malat cat giéng
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Hinh 5. Minh gidi thanh phan thach hoc giéng khoan HR -2X
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Hinh 6. Két qua minh gidi dé réng giéng khoan HR-2X

khoan di qua. K&t hop vai cac két qua ti phuong phap dia
chat giéng khoan, phan tich lat mong thach hoc va XRD &
trén xac dinh dac diém thach hoc tram tich da carbonate
tai tat ca cac chiéu sdu ma giéng khoan da khoan qua.

Két qua minh giai do réng cho thay dé rébng nguyén
sinh trong da carbonate khu vuc cau tao Ham Réng thap
(1 - 2%), d6 rbng thir sinh d6ng vai trd quan trong do hau
hét cac khoang ma giéng khoan khoan qua déu trai qua
qua trinh bién dé&i thi sinh bao gém qua trinh hoa tan va
dolomite héa, dé réng thi sinh thay déi tir 2 - 6%. D6 réng
hiéu dung téng trung binh khu vuc cau tao Ham Réng thay
dai tir 2 - 8% va thay déi theo cac dd sau khac nhau (Hinh 6).

3. Két luan

Tur két qua nghién ctu, nhém téc gia cho rang thach
hoc tram tich thanh tao carbonate trudc Kainozoi mo
Ham Réng c6 dac diém sau:

- Thanh phan thach hoc: Calcite c6 mau sang xam
dén trang sla, dang khéi, @6 ciing tur ciing dén rat cing,
gion, nén la bun an tinh (mud support) véi thanh phan hat
théap (grain), dolomite c6 mau xam dén nau, dang khai,
do cung cao. Ngoai ra, con co su gop mat cla quartz va
cac khoang vat di kem nhu hematite, pyrite. Da c6 cau tao
dang khoi.

- Chiéu day: Két qua giéng khoan HR-2X va céac dac
trung phan xa trén tai liéu dia chan cho thay thanh tao
carbonate khu vuc mé Ham Réng chiéu day bién ddi tu
vai tram mét dén hon mot nghin mét, day nhat tap trung
& khu vuc dinh clia cau tao, da c6 dac trung cho cau trac
phan 16p dang khai.

- Moi truong thanh tao: Thanh tao carbonate duogc
hinh thanh trong moi trudng thém, xa nguén vat liéu
tram tich, da c6 nguén ngéc hoa hoc va dugc hinh thanh
& nhiing khu vuc ¢ muc nang lugng thap.

- Phan loai: Ap dung ly thuyét phan loai da cua
Dunham 1962 cho thdy da carbonate khu vuc cdu tao
Ham Rong cht yéu la mudstone dén wackstone dac trung
b&i nén la bun an tinh (mud support) chiém 80 - 90%,
thanh phan hat thap.

- Cac qua trinh bién d6i tha sinh: da carbonate khu
vuc cdu tao Ham Réng da trai qua 2 qua trinh bién doi thu
sinh manh la dolomite hda va qua trinh hoda tan, tdc dung
tich cuc dén viéc lam tang d6 rong trong da. Két qua minh
giai tai liéu dia vat ly giéng khoan cho thay dé réng tha
sinh dong vai trd quan trong trong khi d6 réng nguyén
sinh chi chiém ty |é rat nho.
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- Pic diém tang chda: Két qua minh giai tai liéu dia
vat ly giéng khoan xac dinh d6 réng hiéu dung trung binh
thay déi tir4 - 8%, trong d6 dé réng thi sinh (NGt né, hang
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Litho-sedimentological characteristics of Pre-Cenozoic
carbonate in Ham Rong field, Northeast of Song Hong basin
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Summary

The Ham Rong field (Block 106) was discovered in the Pre-Cenozoic carbonate by the HR-1X and HR-2X wells. Well
tests were carried out in both wells with commercial oil flow rates. Four hundred metres of carbonate basement were
penetrated by the HR-2X well, and cutting samples and side wall cores were gathered whilst logging and testing were
conducted in this well. This paper presents the results of study on the litho-sedimentological characteristics of Pre-
Cenozoic carbonate in the Ham Rong field based on the analysis of integrated data gathered from the HR-1X and
HR-2x wells.

The main results include lithological components, characteristics of depositional environments, secondary alteration
activities, carbonate rock classification and reservoir characterisation. The results achieved will be very useful for
evaluation of the quality of Pre-Cenozoic fractured carbonate reservoir and for guiding further exploration activities
in the northeast of Song Hong Basin.

Key words: Carbonate basement, Pre-Cenozoic, Ham Rong field.
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