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1. Md dau 

Viet Nam co hon 3.260 km bd bien vdi dieu 
kign dja chat, dja thiiy van khac nhau da hinh thanh 
va Ion tai nhieu khoi nudc nhat da dang ve cau 
tnic, ve dang ton tai cung nhu nguon bd cap. Tai 
Nam Djnh, tdn tai mpt thau kinh nudc nhat Idn 
trong tang chua nudc Pleistoeen va Neogen dpc dai 
ven bien tu Giao Thiiy den NghTa Hung. Ddi thau 
kinh nudc nhat nay dupc danh gia co trii lupng 
khai thac tigm nang dat 203.445 m /̂ng.d [5]. Tuy 
nhien, da cd nghign cuu sau ve svr hinh thanh ddi 
thau kinh nudc dudi dat nay cung nhu vigc du bao 
tri lupng khai thac ben vung, han chg xam nhap 
man va nghien curu ngudn bd cap cho ddi thau kfnh 
nudc nhat, nhung chua cd nghien ciiu nao sii dung 
td hpp cac phuang phap ddng vi de nghign cuu 
toan dien hon ve nudc dudi dit khu vuc nay, 

Ky thuat ddng vj trong dia chdt thiiy van dupc 
su dyng lan dau tien tir nhirng nam 80 ctia thg ky 
tmdc, de nghien cuu nudc dudi dil d mign Bic 
Vigt Nam [2]. Tuy nhien, ung dung ky thuat thiiy 
van ddng vj d Viet Nam cho dgn dau thg ky XXI 
noi chung con nhieu han che do nang luc trang 
thiet bj ciia cac phong thi nghiem trong nudc cung 
nhu quan h? va ho trp qudc lg cdn chua rpng va 
chua sau, Trong nhihig nam gan day, giao luu va 
hpp lac giila cac nha khoa hpc dia chat thiiy van 

Viet Nam va qudc te phat trign mgmh me dl giiip 
cho nganh khoa hpc nay dupc phd bign rpng rai va 
khong ngimg phat tnen d nudc ta. Nghien cihi dia 
chat thiiy van ddng vi tai vung Nam Dinh da xac 
djnh dupc tudi cua nudc dudi dai, quan he thiiy lire 
ciia cac tang, nguon gde va nguon bo cap cho nudc 
dudi dat ciia khdi nudc nhat phia ddng nam linh 
Nam Djnh. 

2. Phvong phap nghien cuu 

2.1. Nghien cuu nguon goc nu&c du&i dat dua 
tren moi tuffng quan giira thanh phan dong v/ 
bin ciia nw&c fH vd "O) 

Deuteri (D hay ^H) va '^0 la hai ddng vj bgn 
ciia Hydro va Oxy va la thanh phan cau tao cua 
phan tu nudc, Trong tu nhign, nudc ludn ludn van 
dpng theo chu trinh nudc ma theo do thanh phan 
ddng vi ciia nudc se thay doi trong cac qua trinh 
chuygn pha tii ldng sang hai, hoi sang long hoac 
ran,... Thanh phan ddng vi ciia nudc dupc thg hien 
qua ky higu delta (5). Thanh phin dong vi Deuteri 
va Oxy 18 theo dinh nghia dugc tinh b5ng 
cong thuc: 

S'-H^ 
(% '"sarple 

V 
1000 (1) 
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Trtjng dd ^R«„^,c. ^R«t 14 t;̂  s6 d6ng vj ^ H / ' H , 
tuong ling, trong mSu nghign cuu v^ mSu chuAn; 
"R«mpie va "R«f la t j s6 d6ng vj '*O/'*0, tuang 
ling, trong miu nghien cuu vk trong mSu chuSn. 
Thdnh phin d6ng vj dupc bilu diln bSng phSn 
nghin (%o). MSU c h u ^ (reference) si^ dung trong 
ph&n tich thdnh ph4n ddng vj bin ciia nudc Ik mau 
VSMOW (MSU nudc d^i duang trung binh do 
Phdng Thuy vSn D6ng vi ctia Co quan Nang lupng 
nguygn tii qudc tg, IAEA, Vienna, Ao) chuSn bj va 
cung cap cho cic phdng thi nghigm phan tich trgn 
pham vi toan ciu. 

Mdi tuong quan tuygn tfnh giua 5^H va S'*0 
trong nudc mua trgn ph^m vi toan c iu gpi la dudng 
nudc khi tupng todn cau [13] va cua khu v\ic gpi la 
dudng nudc khi tupng khu vyc. Dudng nudc khi 
tupng khu vyc dupc sii dyng cCing vdi mdi quan he 
5^H-S'^0 trong cdc mau nudc nghign cuu dg giai 
thfch ngudn g6c cac ting chira nudc pham vi khu 
vyc. Trgn ca sd sy khic nhau vg ty sd ddng vi 
^ H / ' H va t>' s6 ddng vj ' ' 0 / ' * 0 cua nudc dai duong 
va nudc khi lupng cung nhu cac ngudn nudc mat 
cd lien quan dl so sinh vdi ket qua ciia mau nghien 
cihi ma danh gia v l ngudn gde hay muc d$ hda 
trgn ciia cic ngu6n gde trong mau nghign ciiu. 

Tu6i cCia nudc dudi dit (0 dupc djnh nghTa la 
khoing thdi gian tir khi nudc biln, nudc mua hoSc 
nudc til sdng, sudi, hd xSm nh|p vao tang chiia 
nudc dl trd thanh nudc dudi dit, chim diit cac qua 
trlnh trao d6i chit giiia nudc vdi khdng khf cda khf 
quyln, din khi xuit 10 ho$c din thdi diem lay mau 
nghign ciiu [12], Tudi tuygt ddi cua miu nudc ude 
ttnh theo quy lu§t phdng x^ va dupc thg hign bing 
cdng thiic: 

0,693 Af 
(3) 

Trong dd T,,j Ik chu ky bin ra ciia ddng vj 
phdng X9, la khoang thdi gian d l hoat d$ phdng xa 
chi cdn l^i m^t nira so vdi ho^it d0 ban diu AQ; A, la 
ho^t dg ciia d^ng vj tsii thdi dilm do. Ddng vi Triti 
(^H) la thanh phin ciia phSn tii nudc. Carbon 14 
C*C) trong bicarbonat hda tan trong nudc, cac 
dAng vj khi tro nhu Neon 20 (^"Ne), Argon 39 
("Ar) hda tan trong nudc la cdc ddng vj phdng x? 

dupc sii dyng r0ng rSi trong phgp djnh tu6i mygt 
doi ciia nudc dudi dit, iam co sd cho vi^c xkc djnh 
hudng van d$ng cua nudc dudi di t [1]. 

Sai s6 cua phgp djnh tudi m§u nudc phu thudc 
chii ylu vao dd chfnh xac ciia ckc phgp do phong 
X9 djnh lupng ho^t dO Ao va A, (cdng thuc 3). 
Thyc tg la rat khd xic dinh chinh xac ho^t dp 
phdng X9 ciia ckc ddng vj tan trong nudc tai thdi 
dilm bat diu xam nh^p \ko tang chiia nudc (Ao). 
De kgt qui phan tich cd the trao ddi va thao luan 
giuia cac phong thf nghigm, mdt sd giai phap k5̂  
thuat da dupc dua ra. Dd la do hoat dp phdng xa 
CLia miu so vdi ho^t dO cua mdt chuin da bilt tudi 
mpt each chinh xic , md hinh hda hpp den vdi cae 
gia thilt kilu ddng chay nhu piston, phan tdn hoac 
theo ham mu [10] va kit hpp dinh tudi bang hai 
ddng vi song song, vf du ' H ket hpp vdi '^C 
[9,15] . ' 

Sir dung miu chuin bilt chinh xac tu6i dupc ap 
dyng phd biln trong k j thuat djnh tuoi bing 
phuang phap Carbon 14 [12]. Miu chuan trong 
trudng hpp nay la axit oxalic san xuat tii mia 
dudng dupc trdng chinh xac vao nam 1950, thdi 
dilm trudc giai do^n biing nd cdng nghigp tren thg 
gidi, Ho^t dp '^C ciia mau chuan dupc ky higu la 
'•"Aref va hoat dd cua miu dupc do so sanh vdi 
'•"Anf. Khi do cdng thirc djnh tudi nudc bing 
phuong phap "C c6 dang: 

0 ,693 ' " 1 4 ^ 1 4 ^ ^ ^ ^ 0 ,693 ' " 14„_ ' " ' 

Trong dd a dupc gpi la ty sd hogt d§ va cd tgn 
gpi la phin tram Carbon can dai (percent of 
Modem Carbon, pMC) vi so vdi chit chuin nign 
dai c|in dgi va T.yj cua '''C la 5.730 nam. 

Tuong tu nhu phuong phap Carbon 14, phuong 
phap Argon 39 ciing ap dung giai phap do so sanh 
ty sd '^Ar/^^Ar trong mau nudc vdi ly sd do trong 
khdng khi. Ty sd "Ar/^^Ar trong khdng khi dupc 
coi la Argon can dai va c6 ten gpi la pMAr 
(percent of Modem Argon). Cac ddng vj su dung 
dl djnh tudi ndi trgn la nhan phdng xg beta nic la 
phat ra chiim dign tit va hogt dp dirpc do hoac bSng 
may dim nhip nhay ldng hojc bing khdi phd kg 
gia t6c. Phuang phap sau cd chi phf rit cao nen 
khdng cd nhilu phdng thi nghigm trgn thg gidi cd 
kha nang trign khai. 
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Tmdc khi nudc xSm nhSp vao ting chua nudc, 
trong ting thong khi cd thi cd mdt sd qua trinh hda 
hpc nhu hda tan calcit, oxy hda cac v§t chit hftu ca 
dat hoac khoang hda cac hpp chat hihi co dit do 
hoat dong cua cac chiing vi sinh vat. Cac qua trinh 
nay dgu tao ra khi carbonic ngheo '*C, do v3y 
phuong phap djnh tudi nudc su dung ddng vj '̂ C 
trong bicarbonat can phai cd nhihig higu chinh cho 
higu ling pha loang ddng vj '''C trong ddi thdng 
khi, ndu khdng sai sd tudi cua nudc cd the lgn dgn 
hang nghin nam [7]. Cd hai phuang phap hieu 
chinh hieu ung pha loang '''CO2, do la theo thanh 
phan dja hda ciia miu nudc [11] va theo thanh 
phan ddng vj bin Carbon 13 trong bicarbonat [14]. 

Phuong phap djnh tudi miu nudc tre bing do ty 
sd hoat dp ciia Ĥ va ham lupng Heli 3 (̂ He) trong 
mau nudc, cdn gpi la phuong phap Triti/Heli, 
khdng can phai quan tam dgn hogt dd Ao ciia ̂ H vi 
Ĥe la con tryc tilp cua ' H [4]. Kgt hop phuang 

trinh phan ra Ĥ (tuong tu bilu thirc 1) va phuang 
trinh tich luy ^He se dupc phuang trmh djnh tudi 
nudc bang phucmg phap ^H/̂ He' 

^Hei - % , ( e ~ ' ^ ' ' - l ) (5) 

Trong dd ^He, va Ĥ„ tuang iing, dgu la ham 
lupng ciia 'He va hoat dd ciia Ĥ tai thdi diem do. 
Phuong phap Triti/Heli ddi hdi phai cd thilt bi khdi 
phd kg do ham lupng tuyet doi ngn ciing chi co mpt 
sd it phdng thi nghiem tren thi gidi cd kha nSng 
phan tich va gia thanh ciing dit. 

Q Vigt Nam chi cd thiet bj dim nhip nhay ldng 
va hg lam giau Triti bang dien phan nen vin phai 
ap dung phuong phap do nhip nhay long truyin 
thdng cd gidi han phat hien la 0,4 TU (1 TU=0,118 
Bq/L nudc, tuong dudng ham lupng 1 nguyen tu 
'H trong 10'* nguyen tu Hydro). 

3. Cdng tac lay mau va phan tfch man 

3.1. Vi tri nghien ctru vd dia diem ISy mdu 

Tdng sd cd 49 Id khoan va cym Id khoan lay 
mau nudc dudi dat tren dia ban nghign ciiu tir nam 
2010 den 2012. Vdi tdng sd 150 miu dupc iiy tir 
cac tang chira nudc Holocen, Pleistoeen, Neogen 

va Trias, ciing vdi miu nudc m$t ciia sdng Day va 
sdng Ninh Co, nudc biln vimg Giao Thuy va nudc 
mua viing Nam Djnh. Miu dupc iiy theo diing qui 
trinh hudng din chuygn nganh [8]. Trong tong s6 
150 mSu da iiy phyc vy nghiSn c ^ trong ba nSm 
2010, 2011 va 2012 cd 50 miu nudc iiy vao nam 
2010 (31 miu phSn tfch d6ng vi bin, 19 miu phdn 
tfch ddng vj phdng xa "C), 72 miu iiy \ko nam 
2011 (SO miu phSn tich ddng vj bin, 6 mau phin 
tich ^̂ Ar, 8 miu ^H va 8 miu Ne/He), nSm 2012 
lay va phan tich 28 mau ddng vj ben, trgn phgm vi 
cac huygn V Ygn, My Ldc, Nam Tryc, Tryc Ninh, 
Xuan Tmdng, Giao Thuy, Hai Hau va NghTa Hung 
thudc tinh Nam Djnh va huygn Gia Vien thupc tinh 
Ninh Binh. Vj tri lay miu thg hî n trgn hinh 1. 

3.2. Kp thu^tphSn tfch mdu 

Ty sd ddng vj ^'Ar/^Ar dupc phSn tfch bing 
phuong phkp khdi phd kg tgi phdng thf nghidm cua 
Dai hoc Bern, Thyy Sy. Ty sd ^H/̂ He ciJng dupc 
phan tich bing phuang phap kh6i ph6 kl tai phdng 
thi nghiem cua Dai hpc Bremen, CHLB Diic. 
Thanh phin ddng vj bin Ĥ vk '̂ O dupc phan tich 
bing phucmg phap ty sd khdi phd tgi phdng thi 
nghigm Thiiy vSn Ddng vj, Vign Khoa hpc va KJ 
thuat Hgt nhin, Viet Nam \h bing phuang phSp 
kich thich Laser tai phdng thi nghiem cua Cyc Dia 
chit Dan Mach (GEUS), Hoat dp phdng xa ciia 
ddng vj '''C dupc phan tieh bing ky thuat hip thy 
va dem nhap nhay Idng, trong khi dd hogt dp eiia 
ddng vj Ĥ duoc phan lich bing dim nhip nhiy 
long cd iam giau mau bing phuang phip dign phSn 
tgi phdng thi nghigm Thuy vSn Ddng vi, Vign 
Khoa hpc va Ky thugt Hgt nhan, Vigt Nam. 

Chuong trinh dam bao va kiem soat chit lupng 
cac kit qua phan tich dupc tiln hanh thdng qua 
phan tich cAc miu chuin do IAEA cung cip va 
phan tich so sanh giua hai phdng thi nghidm Dgi 
hpc Bern \k phdng thi nghigm Vign Khoa hpc va 
Ky thuSt Hat nhan ddi vdi 5 miu nudc iiy tit cac l3 
khoan QlOSb, Q109a, QllOa, Q92a vk Q92. Ket 
qua cho thay miic chgnh Igch thanh phin ddng vj 
ben ciia cac miu nudc nim trong khoang sai s6 5-
7%o cho ca Deuteri va Oxy 18. 
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Hinh 1, S c dd vung nghiSn ci>u va vj tri iky m§u 

4. Ki t qua va t h io lu$n 

4.1. Thdnh phin dSng v{ bin cda cdc mdu nu&c 

nghiin cAu 

Kit qua phan tfch thanh phin ddng vj ben (6^H 

va 5 0 ) ciia cac miu nudc dupc thg hign trong 

bdng I \k2 [6]. Thanh phin ddng vj ben ciia nudc 

mua lgi thanh phd Nam Djnh nam 2011 dupc trinh 

bay trong bdng 3. 

Bang 1. Thanh p h i n d6ng vj b4n (S^H va S " 0 ) cua n u ^ trong cdc tdng chi>a nu'd'c va nird'c m i t 

t rong v i ing nghien ciJu (thang 5/2010) 

LK Ting chi>3 nir^c 6 "O (%.) 0 'H (t.) TT Tang chi>a nvtrz S "O (̂ ic) 8 'H (%.) 

Qioa 

QUI 

Q224b 

Q22ec 

QIOBa 

0109 

0221b 

0228b 

0221b 

022ea 

Oiosb 

QB2 

0109a 

QllOa 

Q2218 

-3.54 

-0.S6 

-3,04 

-S,OS 

-6,43 

-6,76 

-7,46 

.6,91 

-7.04 

-7.28 

.6.44 

-5.78 

-7,43 
-8,83 

-7,97 

-6,24 

-23,43 

-2,12 

-23,15 

-33,21 

-45,73 
-46,27 

-42,74 

-42,61 
-47.72 

-41.93 

-46.82 

-36.51 

-51,32 

-46,37 

-61.18 

-42.17 

17 

18 

19 

20 

21 
22 

23 

24 

25 

26 

27 

26 

29 

30 
31 

0223a 

Q224a 

QZ25a 
Q227a 

Q22ea 

02298 

Q229n 

0109b 
Q221n 

Q223n 

0226n 

0220T 

092a 

NM-r 

NM-2* 

.8,99 

.7.68 

.6,30 
-7,25 

-8,96 

-6,13 

-7,75 

-6,84 

-7,70 
-8.65 

-7,19 

.6,92 

-7,32 

•8.23 
•7,58 

-72,58 

-55,43 

-40,79 

-43,97 

-75,26 
-41,60 

-57,81 

-47,47 

-59.23 

.68,56 

-46,29 

-43,25 

-44,04 

-55,91 

-52,28 

• mau nifdc afing 



Bang 2. Th^nh phin ddng vj ben (S'H va 5"0) ciia cic miu mrdc iiy ti> 

vko miia mira (thing 8/2011) vi miia khd (thing 

c ic ting chi>a niriK k 

3/2012) 

LA khoan 
Mia mira (thing 8 nam 2011) 

tfHW.) C"0 (̂ i.) B'Ht%.) 

OB-01 
OB-02 
OB-OS 
OB-04 
OB-06 
OB-07 
OB-08 
OB-09 
OB.10 
OB-11 
OB-12 
OB-13 
OB-14 
OB-15 

OB-15-1 
OB-16 
Q223a 
0223n 
Q224a 
Q224b 
0225a 
0225b 
Q226a 
Q226n 
Q227 
NDOl 
ND02 

ND02-1 

105,0 
136,0 
100,0 
45,0 

110.0 
67,0 

104.0 
150,0 
145,0 
120,0 
140,0 
15,0 

-6,97 
-7,73 
-7,70 
-6,78 

-44,23 
-20,99 
-43,12 
-34,25 
-40,95 
-55,00 
-35,23 
-30,34 
-40,97 
-19,72 
-25,00 
-33.30 
-50.74 
-29.91 
-59,25 
-58,36 
-53,62 
-21,23 
-50,14 
-50,86 
-43,90 
-50,81 
-51,69 
^9,49 
-44,61 
-49,30 

-6,76 
-5,65 
-6,07 
-5,61 
-5,19 
-3,96 
-6,03 
-3,25 
-4,06 
-5,06 
-7.48 . 
-3.88 
-8,23 
-8,57 
-7,65 
-3,20 
-7.31 
-7.33 
-7,63 
-7,65 

-29,35 
-28,75 
-45,75 
-21,58 
-44,24 
-38,87 
-41,93 
-31,50 
-35,52 
-29,41 
-41,54 
-21,90 
-27,47 
-34,50 

-51,32 
-29,04 
-58,37 
-60,52 
-54,62 
-21,66 
-49,99 
-50,66 
-51,69 
-52,35 
-52,77 
-50,59 
-45,67 
-48.34 

Bang 3. T h i n h p h i n ddng vj b i n (5^H va 6 " 0 ) 

t rong n i fdc bien va n i f ^ c miFa khu VIFC nghien ciru 

i i y v i o nam 2011 

Thffi gian 

ThSng 2 

ThSng 3 

Thang 4 

ThSng 5 

Thang 6 

Thang 7 

Thang 8 

6 " 0 (%.) 

-2,50 

-4,38 

•2,75 

-4,66 

-9,99 

-8,06 

.11,92 

5 ' H (Tto) 

-6,82 

-17,09 

•9,58 

-32,49 

•69,23 

-54,44 

-66,11 

Tho'i gian 

Thang 9 

ThSng 10 

Th^ng 11 

Thang 12 

NB-1 

NB-2 

NB-3 

6 ' '0 

-10,03 

-11,07 

-7.21 

-4,50 

•1,32 

-1,29 

-2,12 

5^H (%o) 

-66,62 

-75,28 

-42,81 

-16,€9 

-10,25 

-12,29 

-18,91 

{M iu NB-1, NB-2, NB-3: l i mau niro'c bien ven b d khu 

vyc huygn Giao Thuy, Nam 0|nh - hinh 1) 

4.2. Hogt d^ phong xg cua dong vi C 

Bdng 4 trinh bay ki t qua phan tich t j sd hoat d0 

phdng xg ('''a) cila ddng vj ""C trong DIG cua ckc 

mau nudc thupc cac tang chiia nudc d d$ sau khac 

nhau [6]. Don vj tinh hoat dd la pMC va tinh theo 

cong thiic '"a = ('Xsu/'^AreO^x 100 vdi ' X s u i i 

hogt dp '"C trong DlCoi ciia miu nghign ciiu, '*A„f 

la hoat dp ciia ' C trong mau axil oxalic 2 (ox2) do 

NIST cung cap va dupc phan tich theo ciing mgt 

quy trinh xu ly mau va do phdng xg bing ddm 

nhap nhiy long. 

4.3. Kit qud nghien cuu ddng vi khi trff vd Triti 

Bdng 5 trinh bay kgt qua phan tich cac ddng vj 

khi tro va Triti tren tuyin mat cit dja chit thiiy van 

AB {hinh I) trong viing nghign ciiu. 

Bing 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4. Ty sd hoat do phdng xa c 

L6 khoan 

Q220T 

Q221n 

0221 a 
Q222b 

0223n 

02243 

0225a 

0226n 

0226a 

Q227a 

Oo sdu (m) 

100,0 

127,0 

70,0 

115,0 

138,0 

100,0 

110,0 

151,5 

105,0 

155,5 

i ia '*C t rong DIG ci ia c i c m i u nu'd'c i i y t i r 

"a (pMC) 

47,8 ±1,7 

21,6±2,2 

41,6t 1,7 

28.3 ± 2,5 

14,7 ±3,2 

26,0 J 2,2 

23,3 ±3,2 

16,5 ±3,1 

21,8 ±2,2 

15,8 ±3,6 

TUOI (nam) 

3700 

11300 

5900 

9100 

14500 

9200 

9700 

13500 

10200 

12900 

TT 

11 

12 

13 

14 

15 

16 

17 

16 

19 

L& khoan 

Q228a 

0229a 

Q229n 

oioeb 
01093 

0109b 

0110a 

092 

Q02a 

cac ting chi>a nird'C khic nhau [6] 

Dp sau (m) 

120,0 

85,0 

150,0 
80,0 

135,0 

170,6 

93,6 

70,0 

43,0 

"a (pMC) 

18,9 ±3,5 

53,1 ±1,6 

16,714,1 

51,1 ±1.4 

19.2 ±3,7 

30,8 ±2,0 

36,211,8 
74,611,1 

54,1 ±2,5 

Tu6i (nam) 

11400 

2900 

12400 

3300 

11300 

7400 

6000 

1100 

850 



Bing 6. K^ qui phin tfch thinh phan ding v| ben v i cic dong vj khf tra v i Triti 
trong cic mJu nifdc fiy b dp siu khic nhau theo mat cit AB {binh 1) 

TT LAkhoin P»rfu<m) *a6>MAr) 8"0(%.) 8^ft.) Na/He 'HeAte 5'Hfl(%) 
1 

2 

3 

4 

5 

6 

7 

8 

GV01 

QlOSb 

0109a 

QllOa 

ND01 

N002 

092a 

092 

70,0 

80,0 

135.0 

93.6 

132,0 

139,0 

75,0 

43,0 

t03±7 

27 ±7 

25±S 

13±S 

g ± 5 

43 ±6 

-8,42 

-8,13 

-7,68 

•7,74 

-7,22 

-6,35 

-8,17 

-8,36 

-62.3 

-57,3 

-54.4 

-54.6 

-50,6 

-45.7 

-57,2 

-59,7 

3.93 

0,52 

0.7S 

0.89 

0,04 

0.58 

0.2S 

0.34 

1.29E-06 

1.92E-07 

3.29E-07 

5.O0E-07 

2.43E-07 

2,36E-07 

3.ore-o7 
303E-07 

-6,6 

-86.1 

-76,2 

-63,9 

-82,4 

-82,8 

-77,8 

-78.1 

2,03 ± 0,24 

0.07 ±0.14 

0,24 ±0,24 

0,58 ± 0 J6 

1,0610,25 

0,71 ± 0^2 

0.7010,32 

0.37 ±0,23 

4.4. Thdo luSin kit qud 

4.4.1. Ngudn bd cgp vd nguon goc nu&c du&i dai 
trong viing nghien ciiu 

Moi tuong quan giua cac thanh phin dong vj 
ben (S'H va 5 ^O) ciia cac man nudc dudi dat trong 
vimg nghien ciiu da dupc thiet l̂ p cimg vdi dudng 
nudc khi tupng dja phuong va trinh bay tren hinh 2 
va hinh 3, qua day mpt so nhgn djnh va danh gia 
dupc nit ra nhu sau: 

tuong doi, nhigt dp khi quyen,... den thanh phan 
dong vi ben ciia nudc mua trgn khu vvc nghien 
ciiu, Tuy nhign, moi tuang quan ciia thanh phin 
dong vi ben trong nudc khi tupng trgn khu vuc 
nghien ciiu la cd ich de thao lugn kha nang ho cgp 
nudc khi tupng cho nirdc trong cac ting chua nudc 
phan bo sau. 

Hinh 2. Mdi tucrng quan thinh phin ddng vj bin cua 
nirdc i iy tir cac ting chda nirac khac nhau trong 

VLing nghien ciru 

- Doi vdi nudc mua vimg Nam Djnh: dudng 
nudc khi tupng dja phuang khu Mfc Nam Djnh cd 
mong quan 5 ^ = 8.42"0 + 15,23 {hinh 2). Tu^ 
mdi chi cd mpt nSm quan trie theo thang vdi 11 so 
ligu nhung thi^ trimg hpp tot vdi dudng nudc khi 
tirpng khu vvc Ha Npi quan trie hen tuc trong 7 
nflm tir 2004 din 2010 (D^ng Due Nh^n, s6 hgu 
chira cdng b6). \^ s6 li^u quan trie con it oen chua 
cd thi bin ve inh hudng ciia lupng mua, dp am 
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Hinh 3 Mirc dp biin dii cua 5"0 theo chi4u sau cac t^ng 
chua nirac Holocen tren. Pleistoeen va Neogen 

- Thanh phan dong vj ben oia nirdc trong tang 
Holocen nim tren dudng nudc bj boc hai va co 
thanh phan hda trpn giiia nudc bien va nudc khi 
tupng Thanh phin dong vj n|ing tnmg binh ciia 
nudc la tuang doi giau, dac bigt nudc trong lo 
khoan QUI co S'̂ O = -0,86%o so vdi VSMOW, 
ngang bang nudc bien. Hon nua, khoang bien dpng 
Cling Idn, tir -2,5 den -8,3%o {hinh 3). Cd thg thiy 
nudc tang Holocen co nguon goc tir nudc bien va 
nudc khi tupng. Tuy nhien, do sv phan bo ciia ting 
chira nudc Holocen, ciing nhu cau triic dja chit ciia 
khu vuc khong dong deu ngn nguon goc va chit 
lupng mrdc ciia tang Holocen pl^i thupc vao vj tri 
lb khoan va mang ludi sdng ngdi trong viing. 



- Thhnh phin ddng vj bdn ciia nudc trong ting 
ehua nudc Pleistoeen d mdt sd Id khoan dupc bo 
cap tii ting Neogen v^ Trias (Q221a, Q223a vk 
Q228a), nhung d mot sd Id khoan mdi quan hg 
th^nh phin ddng vj bgn nim sat dudng nudc khi 
tupng dia phuang (Q225b, Q226a va Q227a) 
chiing td nudc trong tang chua nudc qp d ckc vi tri 
nay dupc bd c^p tu nudc khi tupng. Da phan nudc 
ting qp dupe bd cap tu ting Neogen va Trias. Mdi 
quan hg thiiy lyc gifia ting qp vdi nudc dai duong 
\h rit yiu, do vSy dp man ciia nudc trong ting 
Pleistoeen khdng cao. 

- Tang Neogen va Trias la cac ting chua nudc 
mit ne, karst cd tuoi trudc De tii, cd thi cd ngudn 
gde chdn vCii hô ic thdi gian vSn ddng trong ting 
chira nudc lau. Mdi tucmg quan giiia Ŝ H \k S'̂ O 
cua nudc trong ting Neogen, Trias va Pleistoeen 
cho thiy ba ting chiia nudc nay cd quan hg thiiy 
luc vdi nhau va kha nang ting qp dupc bd cSp tir 
tang Neogen \k Trias la hign thuc {hinh 2). 

Kgt qua quan trie thanh phan ddng vj ben ciia 
nudc trong cic lo khoan theo miia cho thay c6 sir 
thay ddi vg mdi tuang quan gifla 5'H va 5'*0 trong 
mau nudc lay v^o miia mua va miia khd, Vi miia 
mua 5̂ H = 5,985'^0 - 7, nhung vg miia khd 5̂ H = 
7,1 5'*0 + 1,6 {hinh 4 va hinh 5). Sir bign ddi n̂ y 
chu yeu diln ra trong ting chua nudc qh, ting qp 
bien dpng rat nhd. Dieu nay cho thiy chat lupng 
nudc trong tang qh phu thudc vao miic dp bd cap 
cua nudc khi tupng va nudc biln, trong khi dd chat 
lupng nudc iSng qp it phu thupc vao ngudn nudc 
khi tupng, chiing to ring nudc tir tang Neogen va 
Trias \k ngudn bd cSp chu ygu cho ting Pleistoeen. 
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Hinh 5. Sl/ bien iJoi theo mCia cua cdc tang chija niriTC 

4.4.2. Xdc dinh hu&ng dong chdy nu&c du&i ddt 
tren ca sa kit qud xdc djnh thai gian luu cua nu&c 
trong tdng chUa nu&c 

Kgt qua phan tieh hkm lupng '''C vk tudi ciia 
nudc trong tang ehiia nudc tai cdc 1§ khoan trong 
cac ting chiia nude Neogen vk Trias trdn t o ^ viing 
nghien ciiu {bang 4 vk hinh 6) cho thiy: 

Hinh 4, Sv thay a6i theo miia thdnh phan a6ng vj bin 
trong cdc miu nu'O'c l̂ y tir dO sh\i khde nhau 

Hinh 6. Sv d6 ding tuoi ting chi>a nirdc Pleistoeen 
VLing nghidn cdu 

- Thai gian luu cua nudc trong ting chiia nudc 
Pleistoeen Idn nhit dat 12.900 nam (iS khoan 
Q227a) va thdi gian ngin nhit \k 1.100 nam (16 
khoan Q92) vk phu thupc vko miic dp bo c^p tir cAc 
tang Neogen va Trias {hinh 7). 

- Nudc trong ting chiia nudc Pleistoeen d 
trung tam khdi thiu kinh nudc nhat cd thdi gian 



luu Idn (hinh S). Di^u n£ky cho thiy hudng v|n 
d^ng cua nudc dudi dit trong ting Pleistoeen cd 
hudng tit ria vko tning tSm. 

Hinh 7. So* dd ding tudi ting chi>a nirdrc Neogen vd Trias 

vdng nghi6n CCHU 

- Nudc trong ting chira nudc nut ne, Karst c6 
hudng v§n dgng theo hudng tay bic - ddng nam va 
tir hudng tSy, tSy - bic ra biin (hinh 8). 

Nam 2004 BCii Hpc va cdng sy [3] da nghign 
ciiu thanh phin dcing vj trong nudc dudi dit viing 
Nam Djnh va x&c djnh ham lupng '''C trong nudc 
ting chira nudc qp vk Trias cd xu hudng tang lgn 
theo chiiu sku, cd nghla la nudc c^ng ska tu6i cang 
trg. Hign tupng nay dupc nhdm t^c gia giai thich \k 
do qua trlnh earbonat hod sinh ra trong qua trinh 
thanh tao cdc ldp than trong ting Neogen nim ben 
dudi ting chiia nudc qp da sinh ra mgt lupng khf 
CO2 khdng chiia d6ng vj '*C. Carbonic nghgo '*C 
tan trong ting Neogen bi cip lgn ting qp iam 
loSng hdm lupng '*'C trong ting qp vdi miic dp 

khde nhau tiiy thupc dieo dp sdu vd nhu v^y ldm 
tang tu6i nudc trong ting [3], 

Trong nghign c i^ ndy, vdi vigc k^t hpp giiia 
d$e dilm dja chit, dja hinh dia mao, dia chit thuy 
van vdi cdc kgt qua xde djnh thdnh phin ddng vj 
bin, hoat dp ddng vj phdng xa "C, ' H va thanh 
phin ddng vj khi tra ''Ar/*°Ar, S^He trong ede lo 
khoan theo tuy^n mdt cdt, m$t md hinh khdi nigm 
vg hudng vd ngudn bd c^p nudc eho khdi thau kfnh 
nude nhat trong vung nghien ciiu di dupc xdy 
dimg, til dd giai thich xu hudng nudc cang sdu tudi 
cdng tre nhu kit qua phan tich trinh bay d trgn, 
Hinh 8 trinh bay md hinh khdi nigm vg ngudn cung 
cip, hudng v^n ddng theo tuygn mat cat AB, qua 
day nhan thiy hudng vdn dpng cioa nudc trong ting 
nirt ne Karst td tay bic - ddng nam va nude di 
chuygn tit cdc dit dd mit ne karst ndy eung cip cho 
tang chua nudc Pleistoeen, digu ndy gidi thich tai 
sao nudc dudi dit trong dit dd ndt ne tdng Neogen 
vd Trias d mpt sd lo khoan c6 tuoi tre hon nudc 
trong ting chiia nudc Pleistoeen nhu da trinh bdy 
d trgn. 

Tuy nhign, do miic dp nut ne, khe nirt khdng 
ddng diu, ket hpp vdi tinh tham ciia ting 
Pleistoeen khdng dong nhit vd ding hudng nen 
kha ndng vd mire d$ cung cip nudc tir ting 
Neogen vd Trias cho ting Pleistoeen khdng ddng 
dgu theo chilu sdu ciing nhu theo dign nh^n djnh 
nay khd phii hpp vdi ket qud ve thdnh phin d6ng vj 
ben cCia nudc trong ting Pleistoeen {hinh 2). M$t 
khde, hign trang khai thdc trong vimg ciing khdng 
ddng diu din den hudng ddng chdy bj chi phoi. So 
dd ding mdi ting chiia nudc Pleistoeen (hinh 6) 
hodn todn phii hpp vdi so dd ding dp ciia ting ndy. 
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Hinh 8. MA hinh khdi ni^m hirdng v$n d^ng cua nu^c du^i ddt theo m|t cit dia chdt thuy vdn (dudng AB, hInh 1) 



Qua kit qud nghign edu dja chat thuy van ddng 
vi viing Nam Dinh cho thSy: 

- Nudc dudi ddt phan bd tir dd sau 43m den 
168,6m cd quan hg thuy l\rc vdi nhau. 

- Quan hg thuy lire gifla nudc mdt vd nudc dudi 
di l trong viing nghign cuu bj anh hudng vd thay 
ddi theo miia, tang chiia nudc Holocen trgn bj anh 
hudng manh me hon cdc t ing chira nudc phan bd 
sau han nhu ting chua nudc Pleistoeen, Neogen 
vd Trias. 

- Ket qua nghien cuu sau dja chat thily van 
ddng vj theo mat cit cd the nhan djnh khdi nudc 
nhat viing nghien ciiu dupc bd cap theo hudng tay 
bic - ddng nam. Nude nhat trong tram tich 
Pleistoeen dupc cung cap bdi nudc tir l ing chiia 
nudc khe mit, karst tir phia tay, tdy bdc va lu 
dudi len. 

- Ky thuat thiiy van ddng vj d§ giiip tra idi dupc 
mdt sd cau hdi cdn chua ro d nhflng giai doan 
nghign ciiu trudc nhu ludi va ngudn gde cua khdi 
thiu kinh nudc nhai tren dia ban linh Nam Djnh. 

Dg cd thg lam sang td nhung vin dg cdn chua 
giai thich dupc trong nghign ciiu nay nhu xac djnh 
tdc do bd cap, luu lupng bd cap eiia nudc dudi 
dit,... cin nghien ciiu ehi tigt hon vg dien, sd 
lupng mdu cung nhu sir dung khong nhiing chi cdc 
ddng vj lu nhign ma con cd cac dong vj nhan tao 
trong nudc de giai thich cac van de vg dde diem dia 
ehatthuy vdn, 
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Hydrological characterist ics of groundwater in the Nam Dinh area f rom isotopic results 

This paper presents the results of isotopic hydrogeological studies in Ihe years from 2010 to 2012 to evaluate the 

hydraulic system and the change of the hydraulic relationship between aquifers in Nam Dmh Province Using Isotopes of 

water such as Deuteri ('H), Oxygen 18 ( " 0 ) , Tritium ( ' H ) and the Carbon 14 ("C) in the total dissolved inorganic carbon 

(DIC), Argon 39 ('*Ar) dissolved in water The relationship between the stable isotopic composition of water (5^H and 

&"0) as well as the age of the water In the aquifers, which allows to come to the conclusion that the regional aquifers 

are hydraulic interrelated to each other and fresh water lens of Pleistocene aquifer in the southeastern of Nam Dinh 

province is provided by the Neogen and Tnassic fractured and karstic aquifers. In the northwest. Hydraulic relationship 

between the aquifers in the study area changes with seasons, including changes in the hydraulic relationship between 

surface water, sea water, and the change in the Holocene aquifer is stronger than Pleistocene, Neogen and Tnassic 

aquifers. Groundwater in the depth from 43m to 168 6m below ground surface have hydraulic relationship with each 

other. Based on the age by radioactive isotopes " C and ^*Ar/"'Ar isotopic ratios and ^H In the water samples it had been 

determined that groundwater flow direction of the Pleistocene aquifer, Neogen and Triassic Is from Northwest to 

Southeast 




