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Phuong phap thuy vin dong vi trong
nghién ciru nguon goc nude dudi dat Bong

Bang Nam Bo

e Lam Hoang Quéc Viét
e Nguyén Viét Ky

Khoa Ky thuat Bia Chat va Dau khi — Truong Pai Hoc Bach Khoa, PHQG-HCM

(Bai nhdn ngay 10 thang 8 nam 2015; hoan chinh sua chita ngay 15 thang 10 nam 2015)

TOM TAT

Péi Véi Nube dudi dat ¢ dong bang Nam
bg dén nay van ton tai hai quan diém chinh, dé
la nude chén vii va nuwée dudi dat duoc hinh
thanh tir mede khi twong, c6 bé cdp hién dai.
Céc két qua nghién ciru nude dwdi dat bang ky
thudt thiy van dong Vi dua trén cdc dong vi
Oxy-18, Deteri va mét sé dong vi phong Xa tuw
nhién do Trung tdm Hgat nhan TP.HCM tién
hanh thoi gian qua cho thdy nude dudi dat
trong cac tang chiza ¢ Pong bang Nam bg deu
dwoc hinh thanh tir nudc khi twong trong cac

thoi ky khdc nhau, dong thoi ciing da xac dinh
dirgC Nguon bé cdp hién dai cia mét sé tang
chita nuwée néng. Qua dé cho thay Ky thugt
Thuy van dong Vi 1& mét phicong phdp nghién
citu dia chat thuy vén tién tién da va dang dwoc
tiép tuc s dung dé tim hiéu vé khd ndng cé bo
cap hién dai cia céc tang chita nuéc sau ¢ khu
vire Pong bang Nam bg ciing nhw dé tim hiéu
bién d@oi nhiét dé moéi truong trong qua khi
phuc vu nghién cizu bién d@oi khi hdu hién nay.

Tir khod: Thay van dong vi, Nguon goc Nuede dudi dat, Oxy-18 va Deteri.

1. GIOI THIEU

Poéng bang Nam bo 1a ving cuc nam cua
Viét Nam, gi6i han boi toa do dia ly: tir 10°30°
dén 12°00” vi d6 bac va tir 103°45° dén 107°00”
kinh d6 déng véi dién tich 54. 225 km2gdm c6
18 don vi hanh chinh. Theo ban do dia chat thuy
van ty 1¢ 1/200.000 Nam bo (1992), ving Ddng
bang Nam bo duoc chia thanh 3 mién dia chat
thuy van cdp 1 gébm: mién dia chat thuy vin
Nam trung b, mién dia chat thuy van triing Ctru
Long va mién dia chat thuy van Ha Tién dwa
trén nguyén tac Céu tric dia chat thuy van trén
co s cac don vi kién tao.

Dua trén nguyén tic dia ting — dia chat
thuy van, ving Dong bang Nam bo ¢6 7 phan vi
dia tang — dia chat thuy van gdm cac tang chtra
nuéc saul™:

1. Tang chira nudc 16 hong cac tram tich
Holocen (gh)

2. Tang chira nuéc 16 hong céac tram tich
Pleistocen gitra — trén (qp2-3)

3. Tang chira nudc 16 hong céc tram tich
Pleistocen dudi (qp1)

4. Tang chira nudc 16 hdng cac tram tich
Pliocen (n2)
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5. Tang chira nudc 16 hong céc tram tich
Miocen trén (n:%)

6. Tang chira nudc khe nit - 16 hong céac
thanh tao Bazan dé tir

7. Tang chaa nuée khe nat cac da mong
truéc Kainozoi

Hinh 1. Su phan b céc tAng chtra nuée chinh
o bong bang Nam bo

Nguon: Tai nguyén nuée dudi dat Pong
bang Nam bg, tap chi khoa hoc va cong nghé
thuy loi so 14-2013

Nghién ctu nguon goc nuéde dudi dit &
Poéng bang Nam bo 1a mét van dé phic tap ma
dén nay van ton tai hai quan diém chinh 1a nudc
congudn gdc chon viri va nude 6 ngudn goc khi
tuong. Bang phuong phap nghién ctu thanh
phan hoé hoc nuéc trén do thi Piper va cac ty sé
dic trung, ty s6 du doan, da cho mot s6 két luan:
Thanh phan hod hoc nudc dudi dat trong céc
thanh tao Holocen la két qua tac dong cua nhiéu
yéu td, trong d6 yéu td khi hau, thuy vian, dia
hinh, thanh phan thach hoc, muc do trao doi
nuéc déng vai trd quan trong. Nudc dudi dat
trong cac thanh tao Pleitocen duoc thanh tao do
nuéc nhat thdm ¢ thay thé nudc man va bi ngin
cach theo phwong ngang bGi nudc man tré.
Nuéc dudi dét trong thanh tao Neogen c6 ngudn
géc nudc nhat tham cb thay thé nuéc man
nhung khong bi ngédn cach bdi nudc man tré nhu
trong tang Pleistocen do dugc che chan tét tir

phia trén*!. Pdng thoi két hop voi phuong phap
thuy van dong vi lam sang to van dé vé qua trinh
hinh thanh ngudn gdc nudc dudi dat (bd cap
nudce khi twong, bdc hoi, hoa tan, hdn hop).

2. PHUONG PHAP NGHIEN CUU

Ngay nay, ky thuat hat nhan dd va dang
dugc Gng dung ngay cang rong réi trong nhiéu
linh vuc khoa hoc khac nhau. Dia chat thuy vin
dong vi ciing 1a mot trong nhiing tng dung quan
trong cua ky thuat hat nhén trong nghién cuu
Dia chit thuy van. Cac két qua nghién ctru Dia
chat thuy van bang phuong phap ddng vi &
nhiéu nuéc trén thé gisi da khang dinh tinh chat
wu viét cua phuong phap nay do 1a do tin ciy va
hiéu qua kinh té cao cia n6.

Viéc dung cac dong vi méi truong (O-18,
H-3, C-14, ...) nghién ctru Pia chit thuy vin
ving dong bang Nam bo duogc thuc hién tir nim
198251, Pé co duogc so bo birc tranh dong vi moi
truong cua nudc dudi dat ddng bang Nam bo,
tong cong 208 mau dd dwoc lay tir tat ca cac
tang chtra nudc hién hiru trong d6 83 méu duoc
liy trong giai doan 1982 — 1983 do TS. JF.
Arranyossy va GS. Tran Kim Thach thuc hién
va s6 mau con lai dugc thu thap boi phong Thuy
van dong vi, Trung tim Hat nhan TPHCM. So
d6 vi tri cac diém lay mau trinh bay trong Hinh
2.

2.1 Mt s6 khai ni¢m co ban vé dong vi

Dong vi 1a nguyén tir ciia cling mot nguyén
t6, c6 s6 proton giéng nhau nhung khac nhau vé
sb notoron trong hat nhan (khac nhau vé khdi
lugng). Bong vi ¢6 hat nhan 6n dinh goi 1a dong
vi bén, dong vi c¢6 hat nhan khéng 6n dinh cé
kha nang tu phan ra, phat ra tia phéng xa, tao
thanh mot dong vi méi goi 1a dong vi phong xa.
Céac ddng vi xuét hién trong méi truong tw nhién,
c6 thanh phan thay d6i khéng phu thudc vao tac
dong cua con ngudi goi 1a cac ddng vi moi
truong. Cac dong vi méi truong duoc sir dung
nhiéu trong nghién ctru Dia chat thuy van 1a cac
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ddng vi bén cua Oxy (0-18), cua hydro (H-2),
cua Cacbon (C-13) va cic dong vi phéng xa
Triti (H-3), Cachon (C-14) (Hinh 3)

T | B & apy
L / 2
wd ¥ -~ 0 qm + ngt
" p o

R A 0! * 0’

Hinh 2. So db vi tri liy miu Viing
ddng bang Nam bo

Nguon: Bao cao “Mgt sé két qud #ng dung
ki thudt hgt nhan va ky thudr dong vi trong
nghién cizu va bao Vé tai nguyén nudc”, Trung
tdm Hat nhan TPHCM, 2003.

ISOTOPES :

in the i H
HYDROLOGICAL ~ évaporation

CYCLE transpiration ()

Hinh 3. Cac ddng vi méi truong trong chu trinh
thuy van

Nguon: Environmental isotopes in the
hydrological cycle, Technical documents in
hydrology No.39 Vol.1 UNESCO, Paris, 2000
2.2 Céc ddng vi bén Oxy 18 va Deteri

Dai duong 1a bé chtra dong vi bén 16n nhat
hanh tinh, ham lwong dong vi bén trong nuée
dai dwong duoc chon lam tiéu chuan goi la
SMOW (Standard Mean Ocean Water)!?). Ham
lugng dong vi bén cua mot loai nuéc bat ky
dugc do bang gia tri twong déi so voi SMOW,
ky hiéu bang d, don vi 12 % SMOW.

8(%o) = (Ry/ Rs— 1) x 1000 L)

Trong d6 Ry va Rs biéu thi ty s6 ciia dong vi
nang va dong vi nhe (**0/*%0 va D/H)!®

C6 thé tom tit quy luat phan bd cia cac
ddng vi bén trong nude thién nhién nhu sau:

Trong khi quyén, cac dong vi bén phan b
theo quy luat giam dan tir thip 1én cao (hiéu tng
do6 cao), tur xich dao vé hai cuc (hiéu tng vi do),
tir bién vao luc dia (hiéu tmg luc dia), va theo su
tang cua cuong do mua (hiéu Gng luong mua).
Ngoai ra, thanh phan dong vi con thay doi theo
mua, nuéec mua mua hé giau doéng vi ning hon
mua déng®?. Két qua nghién ctu tir dy 4n
IAEA/WMO (International Atomic Energy
Agency — World Meteorological Organization)
cho phép lap ra ban d6 phan bé ham lwong Oxy-
18 cua nudc mua thé gidi va dd thi quan hé
tuyén tinh gitta 00 va oD, d6 1a mot duong
thang c6 phwong trinh:

8D = (8,167 + 0,079)3'80 + (10,55 % 0,64) (2)

Puong thang nay c6 tén 1a GMWL (Global
Meteorical Water Line). GMWL dugc dung lam
duong chudn dé so sanh thanh phan dong vi cua
c4c loai nuéc thanh tao trong diéu kién khi hau
khac nhaul. Nudc thanh tao trong khi hau kho,
qua trinh bay hoi manh cac diém gia tri ham
lugng dong vi bén caa nuéc nam léch vé phia
bén phai GMWL; trong diéu kién ngung tu, cac
diém gi4 tri ham lwong dong vi bén cua nudc
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nam vé bén trai GMWL. Trén co s& do co thé
xéc dinh dugc ngudn gdc cia nudc.
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Hinh 4. D6 thj dudng nudce khi twong thé gisi -
Global Meteorical Water Line

Nguon: Lecture National training Course
on Isotope hydrology for Enhancement of
capacity in application of Isotope techniques in
Assessment and management of water resource,
Ho Chi Minh city, April 2014.

Nuéc sdng phan &nh thanh phan dong vi
cua nude khi twong. Tuy nhién, cac song 16n thé
hién sy pha tron ddng vi cia nuéc mua qua
nhiéu viing c6 diéu kién khi hau khac nhau, con
nuéc song nho phan anh rd thanh phan dong vi
cia nuéc mua dia phuong. Su thay ddi thanh
phan dong vi cia nuéc sdng so véi quy luat
chung caa ching cho phép phat hién su cung
cap cua nude dudi dét cho nude song & ting khu
vuc va thoi gian quan sét cu thé va nguoc lai.

Trong vong tuan hoan chung cia nuéc
thién nhién, giita khi quyén va nuéc dudi dat c6
lien hé truc tiép voi nhau. Nudc trong thd
nhudng va nudc trong cac tang chira nong dugc
cung cap truc tiép boi nude mua va nudc mit,
ching phan anh thanh phan dong vi dic trung
cua loai nuwdc ndy. Néu cé su thay doi nao dé thi
nghia 1a da c6 sy pha tron gitra ching véi cac
loai nudc khac. Nude dudi dat thuong la hdn

hop cua hai hay nhiéu loai nuwéc c6 nguon géc
khac nhau, do su pha tron cta nudéc tré véi neée
chén vii  hodc nudc nguyén sinh. Dua vao
thanh phan ddng vi, c6 thé xac dinh dugc ngudn
géc chi yéu caa loai nuéc nghién ciu.
3. KET QUA NGHIEN CUU

Xir ly thong ké cac sb liéu phan tich cho
“ddc trung dong vi bén” cua nudc dudi dat trong
cactang chaa, nude mua (2011) va nuéc matd
Dong bang Nam b trong Bang 1 nhu sau:

Bang 1. Bic trung dong vi bén
cua cac ting chira nude Bong bang Nam bo

Ham legng O- | Ham heong D
18 (%o) (%o)
Nhom
nuwoc A )
D D
Trung . © Trung . ©
. léch R léch
binh P binh P
chuan chuan

Nuwoc mat | -6,35 037 | -41,30 2,50

Nuoc mua -7,14 1,71 -38,15 14,12

aps -6,35 0,77 | -46,90 5,90
ap® -6,37 0,78 | -46,10 5,80
ap: -6,50 0,63 | -45,05 3,70
n,? -7,02 1,39 -47,10 9,30
nt -7,01 0,42 -50,15 3,50
n; -6,66 148 | -46,85 | 10,20
Mz - - - -
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Trong do:

Bang 2. S6 lwong mAu da lay & mdi ting chua
nuéc ciaa Dong bang Nam bo

Tdng 3 2 1 3 2
chira gps | gp2° | qp: | N2° | nz' | n® | Mz |Tong
Sé
5 52 | 57 | 24 | 34 |21 | 20| O | 208
mau

Theo két qua bao céo giita ky chuong trinh
quan trac thanh phan dong vi trong nudc mua tai
viing Dong bang Nam bo giai doan 2007 — 2015,
dd thi quan hé tuyén tinh gitta §1%0 va 6D, do6
1a mot duong thang c6 phuong trinh:

6D = 6,55610 + 4,6 (3)
Quan hé gitra ham Iuwong Oxy-18 va Deteri

c4c mau da thu thap dwoc biéu dién trong Hinh
5 dudi day.
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— Nirére khi twong BBNB  ——EML{Estuarine mixing line)

Hinh 5. B thi quan hé giita Oxy-18 va Deteri cua
c4c tang chira nudce khu vue Bdng Bing Nam bo

Do thi quan hé giita ham lugng Oxy-18 va
Deteri cac mau dé thu thap duoc chia thanh 3
khu vuc Béc song Tién, Nam song Hau va khu
vuc gitra 2 song lan luot nhu sau:

— i
|~ ¢ﬁ;>§+
z/,
——Nwée khi trong DBNB  + qp3 ® gp23
& gpl = n22 O n21
ni3 ® Nwdc mea u Nwdc mat

Hinh 6. B thi quan hé giita Oxy-18 va Deteri cua
c4c tang chira nudce khu vuc Bic song Tién

=

*u
o

——Nuwérc khitwong DBNB  + qp3 % gp23 © n21 A ni3 ® Nwdcmwa M Nwdc mat

Hinh 7. B thi quan hé giira Oxy-18 va Deteri
clia cac tang chira nuéc khu vuc gitta song Tién va
song Hau
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-~ Y
- T
—MNudrc khitwong DBNB + qp3 qp23
+ qpl = n22 ni3
n2l & Nwoe mra B Mo mat

Hinh 8. B thj quan hé giita Oxy-18 va Detericta cac
tang chira nudckhu vue Nam séng Hau

Ngudn géc nude dudi dit Bong bang Nam
b6 dugc danh gia trén co s& nghién ctu thanh
phan dong vi bén trong nudc qua quan hé gitra
ham lugng Oxy-18 va Deteri (Hinh 5), hau hét
cac diém vé quan hé giita ham luong Oxy-18 va
Deteri cia Nudc dudi dat Pong bing Nam
bophan bd doc theo duong nudc khi tuwong
DBNB va nam léch vé bén phai so voi duong
nude khi trong PBNB (Hinh 5) cho thdy ngudn
gbc va diéu kién thanh tao Nudc dudi dat Bong
bang Nam b 1a nudc c6 nguon goc khi tuwgng
thanh tao trong diéu kién bi bay hoi, cu thé mdi
tang nhu sau:

Cic diém gia tri cua nudc cAc tang
Pleistocen trén (qps), Pleistocen gitra - trén
(qp23), Pleistocen dudi (gpi1)cd ving phan bd
quanh diém gi4 tri cua nuéc muwa va nudc
mat(Hinh 5) cho thiy nuéc trong céc ting
Pleistocen & Dong biang Nam bo c6 quan hé
thuy luc voi nuéc mat va dugc bd cp tir nudc
mua hién daithéng qua cac vang 16 nam trong
pham vi dong bang ciing nhu cac ving 1an can.

Nué6c dudi dat nam trong céc tang Pliocen
gitta (n2?), Pliocen dudi (n2!) va ting Miocen
(n:%) ciing c6 ngudn gbc khi tuong.Cac diém gia
tri ciia nudce trong 3 tang nay c6 xu huéng phan

bé trén dwong hoa tron véi nude bién (Estuarine
mixing line (Hinh 5)) cho thiy nuéc trong 3
tang nay c6 su hoa tron voi nude bién.Dac biét
la tang nudc sdu Pliocen dudi (n,Y) va tang
Miocen (n:®) véi cac diém gia tri phan bd rat
gan vé gdc toa do cho thay su trao d6i véi nudc
bién c6 tudi tré. Mién bd cip cho tang chua nay
duge wéce lugng & d6 cao twong (ng la 130m —
190m cao hon mién bd cip ting chua
Pleistocene. C4c mién bo cip nay tuong tng véi
viing kéo dai cua ddng bang vé phia dong bic va
cac ving cao nam trong lanh thé Campuchia.
Ngoai ra, mot sé diém gia tri phan bé quanh
diém gi4 tri caa nuwéc mat cho thay c6 kha ning
c6 sy quan hé thuy lec cua 3 tang chaa nay voi
nudc mat & khu vuc phia dong DPBNB.

Nuéc trong ting da gbc (Mz) hién chua
dugc nghién ctu cu thé.

O khu vuc phia Béc song Tién, cac diém
gia tri Oxy-18 va Deteri phan bé tap trung xa
diém nudc mat hon so véi khu vuc giira 2 sdng
va khu vuc Nam song Hau (Hinh 6). O khu vuc
gitta song Tién va sbng Hau cac diém gia tri
Oxy-18 va Deteri phan b gan vé diém gié tri
ctia nu6c mat hon trir cac diém cua ting Miocen
(n:3) va mét sé diém cua tang Pliocen dudi (n2Y)
(Hinh 7). O khu vuc nam séng Hau, cac diém
gia tri Oxy-18 va Deteri phan b tap trung xung
quanh diém nuéc mat (Hinh 8). Qua d6 cho thay
dbi v6i khu vuc phia Béc sdng Tién khong c6 su
b cap cia nudc mat ddi voi cac tang nude sau
nhu Pliocen dudi (nzt), ting Miocen (n:®) va
quan hé thuy luc véi cac ting nuée nong ciing
khong thé hién rd. DBbi véi khu vuc giita 2 séng
thi cé quan hé thuy luc gitta nwéc mit voi cac
tang chua trir tang Pliocen dudi (ny!) va tang
Miocen (n:%). Déi vai khu vuc phia Nam song
Hau do su cach tang khong tét nén ¢ kha nang
c6 sy trao ddi nudc giita cac tang chira 1am cho
cac diém gia tri Oxy-18 va Deteri déu phan bé
tap trung xung quanh diém nuéc mit.
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4. KET LUAN

Cac sb liéu ddng vi tuy con chua day du
nhung d4 phan nao cho thiy ngudn géc va diéu
kién thanh tao cua Nudc dudi dit Pong bang
Nam bo 1a nuéc c6 ngudn gde khi tuong thanh
tao trong diéu kién bj bay hoi ma phuong phap
dia chit thuy vin truyén thdng kho cho két qua
minh bach.

Nuéc cac tang Pleistocen trén (gps),
Pleistocen giita - trén (qp.®), Pleistocen duéi
(qp1) dwoc bd cip tir nudc mua hién dai thong
qua cac ving 16 nam trong pham vi dong bang
ciing nhu cac ving lan can. Nude dudi dit nam
trong cac tang Pliocen giita (n2?), Pliocen dudi
(n2Y) va tang Miocen (n:)coé mién bd cip la
viing kéo dai cua ddng bang vé phia dong bic va
c4c vung cao nam trong lanh thd Campuchia,
ngoai ra ciing du bao kha nang c6 quan hé thuy
lyc gitta nuwéc mat véi nude dudi dat trong cac
tang chira nay.

5. NHAN XET PANH GIA

125 miu dong vi bén da duoc thu thap bd
sung dic biét ¢ cc ting chira nudc sau nhu
Pliocen giira (n,%), Pliocen dudi (n2Y) va tang
Miocen (n:®) & khu vuc Dong bang Nam bo so
vai két qua nghién ciru trong giai doan 1982 —
1983 14 83 miu. Qua do6 viéc giai doan cac sb

lisu dong vi bén va ddng vi phéng xa theo
nguyén tic dia ting — dia chat thuy van, ving
Poéng bang Nam bo ¢6 7 phén vi dia tang — dia
chat thuy van cho két qua cu thé va rd rang hon
s0 voi két qua nghién ctru trong giai doan 1982
- 1983 chi ¢6 5 tang chira nuéc.Va chi ra mién
b cap cho céc ting chira nuéc & khu vire Bong
bing Nam bo ciing nhu du b&o kha ning co
quan hé thuy luc giita nu6e dudi dit véi nuéc
mat & khu vuc nay.

Cac s liéu vé cac ting nudc sau van con
han ché, dac biét 1a ting d4 gbc Mz (chua c6 sb
lidu) can duoc thu thap bd sung va nghién ctu
day du hon.

Mat do ldy mau nghién ciu con thua, chua
xac dinh dugc quy luat phan bé cua céc loai
nuéc ¢6 ngudn goc khéc trong khu vue Dong
bang Nam bd.

S lieu vé& adng vi bén & khu vuc giira song
Tién va séng Hau van con han ché. Dac biét la
tang Pleistocen dudi (qp1) va tang Pliocen giita
(nz%) van chua co sb liéu.

Can két hop voi céc sb lieu nghién ctu vé
tudi cia Cacbon 14 va Triti & minh giai rd rang
va hiéu qua hon vé ngudn b cap, méi lién hé
gitta nuéc hién dai v6i nuéc cd, huséng van
dong,...
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Applicationisotope hydrology method
research aboutoriginal groundwater of

Nam Bo Plain

e Lam Hoang Quoc Viet
e Nguyen Viet Ky

Faculty of Geology and Petroleum Engineering, Ho Chi Minh city University of Technology,

VNU-HCMC

ABSTRACT

There are two main points of view about
underground water in Nam Bo Plain. These are:
fossil water and groundwater formed from water
meteorology. The research results  about
underground water using isotope hydrology
techniques based on the isotope oxygen-18,
Deterium and some natural radioisotopes
conducted by Center for Nuclear techniques
show that underground water in the aquifer

ofNam Bo Plainis formed from meteorological
water in different periods. They also reveal the
recharge sources of some shallow aquifers.
Therefore, Isotope hydrology technique is a
good method for studying about recharging of
the deep aquifers at Nam Bo Plain as well as to
learn the environmental temperature change in
the past for research climate change now.

Key words: Isotope hydrology, Original Groundwater, Oxygen 18, Deterium.
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