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1. Mé dau

Viét Nam c6 hon 3.260 km bd bién véi didu
kién dia chét, dia thuiy van khac nhau da hinh thanh
va ton tai nhiéu khéi nude nhat da dang vé chu
trac, vé dang ton tai ciing nhu ngudn b cap. Tai
Nam Pinh, tdn tai mot thiu kinh nuéc nhat 16n
trong tang chira nudc Pleistocen va Neogen doc dai
ven bién tir Giao Thity dén Nghia Hung. Déi thiu
kinh nudc nhat nay dugc danh gia c6 trit luong
khai thac tiém nang dat 203.445 m’/ng.d [5]. Tuy
nhién, da c¢6 nghién clru sau vé su hinh thanh doi1
thiu kinh nu6e dudi dat nay ciing nhu viée du béo
trlt lugng khai thac ben ving, han ché xam nhap
mén va nghién ctiru ngudn bd cap cho déi thau kinh
nudc nhat, nhung chua co nghlen ctru nao str dyng
t6 hop cac phuong phap dong vi dé nghién ctu
toan dién hon vé nu6e du6i dit khu vyuc nay.

K§ thuat dong vi trong dia chat thity vin duoc
st dung 1an d4u tién tir nhitng ndm 80 cua thé ky
trude, dé nghién ciru nude dudi dat & mién Béc
Viét Nam [2]. Tuy nhién, rng dung k¥ thuat thuy
van dong vi ¢ Viét Nam cho dén diu thé ky XXI
no6i chung con nhidu han ché do ning Iyc trang
thiét bi cua cac phong thi nghlem trong nudc cling
nhu quan hé va hd tro qubc te con chua rong va
chua sau. Trong nhitng nim gan day, giao luu va
hop tac gilta cac nha khoa hoc dia chit thuy vin
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Viét Nam va qudc té phat trién manh mé da giup
cho nganh khoa hoc nay duogc phd bién rong rii va
khong ngimg phat trién & nudc ta. Nghién ciru dia
chat thuy van dong vi tai ving Nam Dinh d xac
dinh duoc tudi ctia nude dudi dét, quan h¢ thuy luc
clia cac tang, ngudn gdc va ngudn bd cap cho nude
dudi dat ciia kh6i nuée nhat phia déng nam tinh
Nam Dinh.

2. Phwong phap nghién ciru

2.1. Nghlen ctru nguén géc nwéc dwéi dit dwa
trén moi tu’o’ng quan giita thanh phan dong vi
bén ciia nwée CH va "*0)

Deuteri (D hay “H) va '®O 1a hai dong vi bén
ciia Hydro va Oxy va la thanh phan céu tao cua
phan tir nuéc. Trong ty nhién, nude ludn ludn van
dong theo chu trinh nudc ma theo d6 thanh phin
ddng vi clia nuéc s& thay ddi trong cac qua trinh
chuyén pha tir long sang hoi, hoi sang léng hodc
rén,... Thanh phﬁn déng vi cua nudc dugce thé hién
qua ky hiéu delta (8). Thanh phin ddng vi Deuteri
va Oxy 18 theo dinh nghia dugc tinh béng
cong thuce:
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Trong d6 Rsample, rer 12ty 86 déng vi “H/'H,
tuong Ung, trong mau nghlen clru va mau chuan;
18 Reample Va Rref la ty so dong Vi 180/160 tuong
g, trong mau nghién ctu va trong méu chuan.
Thanh phin ddng vi dugc biéu dién bing phin
nghin (%o). Mau chuén (reference) sir dung trong
phan tich thanh phan dong vi bén ctia nudc 1a miu
VSMOW (Mau nuéc dai dwong trung binh do
Phong Thiy vian Dong vi cia Co quan Nang lugng
nguyén tir qudc té, IAEA, Vienna, Ao) chuan bi va
cung cdp cho cac phong thi nghiém phén tich trén
pham vi toan cau.

1} 1000 (2)

Méi tuong quan tuyén tinh giita §°H va 8'°0
trong nudc mua trén pham vi toan cau goi 1a duong
nu6e khi tuong toan cau [13] va cta khu vue goi 1a
duong nudc khi tuwong khu vuc. Puong nude khi
tugng khu vuc dugce sir dung cung voi mdi quan hé¢
8’H-8"0 trong cdc mau nudc nghién ctru dé gidi
thich ngudn gbe cac tﬁng chtta nu6c pham vi khu
vuc. Trén co s& sy khac nhau vé ty s6 dong vi
H/'H va ty sb ddng vi "*0/'°0 cua nudce dai dwong
va nudce khi tugng ciing nhu cic ngudn nudc mat
¢6 lién quan dé so sanh Voi két qua cua mau nghién
ciru ma dénh gla Ve ngudn goc hay mic d6 hoa
tron cua cac nguon goc trong mau nghién curu.

Tudi ciia nude dudi dat (f) duge dinh nghia la
khoéang thoi gian tu khi nu6c bién, nude mua hodc
nudc tir song, sudi, hd xdm nhap vao ting chira
nu6e dé tro thanh nude dudi dit, chdm dat cac qua
trinh trao ddi chét giita nuéc véi khong khi cia khi
quyén, dén khi xuét 16 hodc dén thoi diém lay mau
nghién ctru [12]. Tudi tuyét d6i cia mau nude wée
tinh theo quy luat phong xa va dugc thé hién bang
cong thure:

~hp =

3
0,693 4 ©)

Trong d6 T, 1a chu ky ban rd cuoa dong vi
phong xa, 1a khoang thoi gian dé hoat 6 phong xa
chi con lai mot nira so véi hoat dd ban dau 4,; 4, 1a
hoat do ctia ddng vi tai thoi diém do. Pong vi Triti
(*H) 14 thanh phan cta phan tir nu6e, Carbon 14
(*'C) trong bicarbonat hoa tan trong nudc, cac
ddng vi khi tro nhu Neon 20 (**Ne), Argon 39
(*’Ar) hoa tan trong nude 1 cac ddng vi phong xa

dugc sir dung rong rii trong phép dinh tudi tuyét
doi1 cta nudc dudi dat, lam co s& cho viée xac dinh
hudng van dong cia nudc dudi dat [1].

Sai s6 ciia phép dinh tu6i mau nu6c phu thudc
chu yéu vao dd chinh xé&c cta cac phép do phong
xa dinh lugng hoat d§0 A, va A, (cong thuc 3).
Thuc t& la rit kho x4c dinh chinh xac hoat do
phong xa ciia cac dong vi tan trong nudc tai thoi
diém bat dau xam nhap vao ting chira nudc (Ao).
Dé két qua phan tich ¢ thé trao d6i va thao luan
giita cac phong thi nghiém, mot sd giai phap ky
thuat da duoc dua ra. B6 1a do hoat 40 phong xa
ctia mau so voi hoat o cia mot chuan da biét tudi
mot cach chinh xac, mé hinh héa hop den vai cac
gia thiét kiéu dong chay nhu piston, phan tan hodc
theo ham mii [10] va két hop dinh tudi bang hai
dong vi song song, vi du *H két hop voi "C
[9, 15].

Str dung mau chuan biét chinh xéc tubi dugc ap
dung phd bién trong ky thuat dinh tudi bang
phuong phap Carbon 14 [12]. Mau chuin trong
truong hop nay 1 axit oxalic san xuit tir mia
duong duoc trong chinh xac vao ndm 1950, thoi
diém trudc glal doan bung ) cong nghiép trén thé
giéi. Hoat d¢ "*C cua mau chuan dugc ky hiéu 1a
1“Aref va hoat d6 cia mau dugc do so sanh véi
“A.. Khi do cong thuc dinh tudi nudc bﬁng
phuong phap "C c6 dang:

A T A T e

= n = n 4)
14, /14 14
0,693 4 / Ay 0,693 a

Trong d6 a dugc goi 1a ty sb6 hoat d va co tén
goi 1a phin trim Carbon cén dai (percent of
Modern Carbon, pMC) vi so v&i chit chudn nién
dai can dai va Ty, cia '*C 12 5.730 nam.

Tuong tu nhu phuong phap Carbon 14, phuong
phap Argon 39 ciing ap dung giai phap do so sanh
ty s6 *Ar/*Ar trong méu nudce voi ty sé do trong
khong khi. Ty s6 *Ar/*Ar trong khong khi dugc
coi la Argon can dai va cé tén goi la pMAr
(percent of Modern Argon). Cac dong vi sir dung
dé dinh tudi noi trén 1a nhan phong xa beta tirc 1a
phat ra chum dién tr va hoat 4o duoc do hoac béng
méay dém nhip nhay long hoic bang khdi phd ké
gia toc. Phuong phéap sau cé chi phi rt cao nén
khong c6 nhidu phong thi nghiém trén thé giGi co
kha ning trién khai.
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Trudce khi nuéc xam nhap vao tﬁng chira nudc,
trong ting thong khi c6 thé co mot s6 qua trinh hoa
hoc nhu hoa tan calcit, oxy hoa céc vat chét hiru co
dat hodc khoang héa cac hop chét hiru co dat do
hoat dong cua cac ching vi sinh vat. Cac qua trinh
nay déu tao ra khi carbonic nghéo '*C, do vay
phuong phap dinh tudi nudc sir dung dong vi “C
trong bicarbonat can phai co nhitng hi¢u chinh cho
hiéu ung pha lodng dong vi '*C trong déi thong
khi, néu khong sai s6 tudi ciia nudc co thé 1én dén
hang nghin nadm [7]. C6 hai phuong phdp hi¢u
chinh hiéu tmg pha lodng "*CO,, d6 1a theo thanh
phin dia héa cua miu nu6c [11] va theo thanh
phan déng vi bén Carbon 13 trong bicarbonat [14].

Phuong phéap dinh tudi mau nudc tré bang do ty
b hoat d6 cua H va ham luong Heli 3 (3He) trong
miu nudc, con goi la phuong phap Triti/Heli,
khong can phai quan tdm dén hoat d6 A, cua *H vi
*He 1a con tryc tiép cua “H [4]. Két hop phuong
trinh phan rd *H (tuong tu biéu thirc 1) va phuong
trinh tich liiy *He s& dugc phuong trinh dinh tudi
nudc bang phuong phap *H/ He:

3e, = 3H, (M -1 5)

Trong do 3Het va 3'Ht, tuong ung, déu 12 ham
lwong cua *He va hoat d6 cuia *H tai thoi diém do.
Phuong phap Triti/Heli doi hoi phai c6 thiét bi khdi
phé ké do ham lugng tuyét ddi nén ciing chi ¢ mot
s0 it phong thi nghiém trén thé giéi c6 kha ning
phén tich va gia thanh ciing dit.

O Viét Nam chi c6 thiét bi dém nhip nhay long
va hé lam giau Triti bang dién phan nén van phai
ap dung phuong phap do nhip nhay long truyén
thong c6 gidi han phat hién 13 0,4 TU (1 TU=0,118
Bq/L nudc, twong duong ham lugng 1 nguyén tur
*H trong 10" nguyén tir Hydro).

3. Cong tac 1y miu va phén tich miu
3.1. Vi tri nghién civu va dia diém liy méiu

Tong s6 co 49 16 khoan va cum 16 khoan ldy
méu nudc dudi dat trén dia ban nghién ctru tir ndim
2010 dén 2012. Véi tong s6 150 mau duoc 1ay tir
cac té‘mg chira nuéc Holocen, Pleistocen, Neogen
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va Trias, cing v6i mau nudc mit ciia song Day va
song Ninh Co, nudc bién viung Giao Thity va nude
mua ving Nam Dinh. Mau dugc lay theo dung qui
trinh huéng dan chuyén nganh [8]. Trong tong sb
150 mau da 1ay phuc vu nghién ctru trong ba nim
2010, 2011 va 2012 c¢6 50 mau nudc ldy vao nim
2010 (31 mAu phan tich déng vi bén, 19 mau phéan
tich dong vi phong xa '*C), 72 mau liy vao nim
2011 (50 mau phan tich déng vi bén, 6 mau phan
tich *’Ar, 8 mau “H va 8 mau Ne/He), nim 2012
liy va phén tich 28 mau ddng vi bén, trén pham vi
cac huyén Y Yén, My§ Loc, Nam True, Truc Ninh,
Xuan Truong, Giao Thuy, Hai Hau va Nghia Hung
thudc tinh Nam DPinh va huyén Gia Vién thude tinh
Ninh Binh. Vi tri ldy mau thé hién trén hinh 1.

3.2. Ky thudt phén tich méu

Ty s6 dong vi “Ar/*Ar duoc phan tich bing
phuong phap khéi phd ké tai phong thi nghiém cua
Pai hoc Bern, Thuy Sy. Ty s6 *H/He cling duogc
phan tich bang phuong phap khéi pho ké tai phong
thi nghiém cua Pai hoc Bremen, CHLB Duc.
Thanh phan dong vi bén *H va "*O dugc phan tich
bé'lng phuong phap ty s6 khéi phé tai phong thi
nghi¢m Thiy van Déng vi, Vién Khoa hoc va K¥
thuat Hat nhan, Viét Nam va bé'lng phuong phép
kich thich Laser tai phong thi nghi¢m ctia Cuc Dia
chat Pan Mach (GEUS). Hoat d6 phong xa cua
dong vi "*C dugc phén tich bang ky thuat hip thu
va dém nhép nhay 1ong, trong khi do hoat d6 cua
ddng vi *H dugc phan tich bang dém nhip nhay
16ng ¢6 1am giau mau bang phuong phéap dién phan
tai phong thi nghiém Thuy vian Pong vi, Vién
Khoa hoc va Ky thuat Hat nhan, Viét Nam.

Chuong trinh dam bao va kiém soat chit lugng
cac két qua phan tich duoc tién hanh thong qua
phan tich cac miu chuin do IAEA cung clp va
phan tich so sanh gilra hai phong thi nghiém Dai
hoc Bern va phong thi nghiém Vién Khoa hoc va
K§ thuat Hat nhan d6i voi 5 mau nudc 14y tir cac 16
khoan Q108b, Q109a, Q110a, Q92a va Q92. Két
quéa cho thdy mirc chénh léch thanh phin ddng vi
bén ctia cac miu nudc nam trong khoang sai s6 5-
7%o cho ca Deuteri va Oxy 18.
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Hinh 1. So' d viing nghién ctru va vi tri lay mau

4. Két qua va thao luin
4.1. Thanh phan dong vi bén ciia cdc méu nwéc
nghién ciru

Két qua phan tich thanh phan dong vi bén (5°H

va 6180) cla cac mau nude duoc thé hién trong
bang 1 va 2 [6]. Thanh phan dong vi bén ciia nude
mua tai thanh phé Nam Dinh nam 2011 duoc trinh
bay trong bdang 3.

Bang 1. Thanh phan dong vi bén (5°H va 5'°0) clia nwéc trong cac ting chira nwéc va nwéc mat
trong vung nghién ctru (thang 5/2010)

T LK Tang chira nuéc & %0 (%) 82H (%) TT LK Tang chira nwéc 5 "30 (%o) 5 %H (%o)
1 Q108 gh -3,54 -23,43 17 Q223a ap -8,99 72,58
2 Q111 gh 0,86 2,12 18 Q224a ap -7,68 -55,43
3 Q224b gh -3,04 -23,15 19 Q225a ap 6,30 -40,79
4 Q228¢c gh -5,05 -33,21 20 Q227a ap 7,25 -43,97
5 Q108a gh 6,43 45,73 21 Q228a ap -8,96 75,26
6 Q109 gh 6,76 -48,27 22 Q229a ap 6,13 41,60
7 Q221b gh 7,46 42,74 23 Q229n N 7,75 57,81
8 Q228b ap 6,91 42,61 24 Q109b N 6,84 47,47
9 Q221b ap 7,04 47,72 25 Q221n N 7,70 -59,23
10 Q226a qap 7,28 -41,93 26 Q223n N -8,65 -68,56
11 Q108b ap 6,44 -46,82 27 Q226n N 7,19 -46,29
12 Q92 ap -5,78 -36,51 28 Q220T T1 6,92 43,25
13 Q109a ap 7,43 51,32 29 Q92a T2 7,32 -44,04
14 Q110a ap 6,83 -46,37 30 NM-1* - -8,23 -55,91
15 Q221a ap 7,97 61,18 31 NM-2* - -7,58 -52,26
16 Q222b ap -6,24 -42,17 * mau nuwdc song
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Bang 2. Thanh phan ddng vi bén (5°H va 5'°0) clia cac mau nwéc lay tir cac ting chira nwéc khac nhau
vao mua mwa (thang 8/2011) va mua kho (thang 3/2012)

Mua mwa (thang 8 nam 2011)

Mua khd (thang 3 nam 2012)

T L6 khoan D6 sau (m)
5'%0 (%o) 5°H (%) 5'%0 (%0) 5°H (%o)
1 OB-01 76 3,72 -30,11 -4,53 29,35
2 0B-02 8,5 -3,46 -26,03 -4,48 28,75
3 0B-03 59,5 6,69 44,23 6,72 45,75
4 OB-04 8,3 2,69 -20,99 -3,39 21,58
5 OB-06 6,7 6,26 43,12 6,76 44,24
6 0B-07 7.3 -4,54 -34,25 -5,85 -38,87
7 0B-08 8,1 -5,68 -40,95 6,07 41,93
8 0B-09 6,1 8,25 -55,00 -5,61 -31,50
9 OB-10 8,0 4,82 -35,23 5,19 -35,52
10 OB-11 7.8 3,77 -30,34 -3,98 -29,41
1 OB-12 76 -5,90 -40,97 6,03 41,54
12 0OB-13 6,7 2,38 -19,72 3,25 -21,90
13 OB-14 8,4 -3,58 -25,00 -4,06 27,47
14 OB-15 8,8 -4,24 -33,30 -5,06 -34,50
15 OB-15-1 95,0 7,19 -50,74 7,48 51,32
16 OB-16 9,6 -3,90 29,91 -3,88 29,04
17 Q223a 106,0 -8,40 -59,25 -8,23 -58,37
18 Q223n 136,0 -8,65 -58,38 -8,57 60,52
19 Q224a 100,0 7,34 -53,62 -7,65 -54,62
20 Q224b 45,0 217 21,23 -3,20 21,66
21 Q225a 110,0 -7,08 -50,14 -7,31 -49,99
22 Q225b 67,0 6,90 -50,86 7,33 -50,66
23 Q226a 104,0 -4,52 -43,90 -7,63 -51,69
24 Q226n 150,0 6,97 -50,81 7,65 52,35
25 Q227 145,0 7,73 -51,69 7,47 52,77
26 NDO1 120,0 7,70 -49,49 7,37 -50,59
27 NDO2 140,0 6,78 -44,61 6,50 -45,67
28 ND02-1 15,0 -6,89 -49,30 -7,21 -48,34

Bang 3. Thanh phan déng vij bén (5°H va 5'°0)
trong nwéc bién va nwéc mwa khu viee nghién cleru
lay vao nam 2011

5%

Thoigian 80 (%) &°H (%) Thoi gian (%ho) H (%o)
Thang 2 2,50 6,82 Thang9 -10,03  -68,62
Thang 3 438  -17,09 Thang10 -11,07  -7528
Thang 4 2,75 9,58 Thang 11 -7,21  -42,81
Thang 5 466  -3249 Thang12 -4,50  -16,69
Thang 6 9,99 69,23 NB-1 1,32 10,25
Thang 7 8,06 -54,44 NB-2 1,29 12,29
Thang 8 11,92  -8811 NB-3 212 -1891

(M&u NB-1, NB-2, NB-3: 1a mau nuéc bién ven bd khu
vire huyén Giao Thdy, Nam Bjnh - hinh 1)

4.2. Hoat dp phéng xa ciia dong vi "*C

Bang 4 trmh bay ket qua Phan tich ty s hoat do
phong xa (*a) cia dong vi "*C trong DIC cua cac
mau nudc thudc cac tang chira nude & do sau khac
nhau [6]. DPon vi tinh hoat d¢ 1a pMC va tinh theo
cong thiuc a = (14Amau/14Aref) x 100 voi “Aya, 12
hoat do Hc trong DICoi cua mau nghién cuu, 14Aref
1a hoat d¢ cua Hc trong mau axit oxalic 2 (0x2) do
NIST cung cép va dugce phén tich theo cung mot
quy trinh xu ly mau va do phéng xa bang dém
nhap nhay long.

4.3. Két qua nghién ciru dong vi khi tro va Triti

Bang 5 trinh bay ket qua phan tich cac ddng vi
khi tro va Triti trén tuyén mat ct dia chat thiy van
AB (hinh 1) trong vung nghién ctu.

Bang 4. Ty s hoat d6 phong xa ctia "*C trong DIC ctia cac mau nwéc |y tir cac ting chiva nwérc khac nhau [6]

1T Ldkhoan D6 sau (m) "a (pMC) Tudi(nam) TT  Ldkhoan DPoésau(m) ™a(pMC)  Tudi(nam)
1 Q220T 100,0 47,8+1,7 3700 11 Q228a 120,0 18,9%3,5 11400
2 Q221n 127,0 21,6 +22 11300 12 Q229a 850 53,1+1,6 2900
3 Q221a 70,0 416+17 5900 13 Q229n 150,0 16,7 £4,1 12400
4 Q222b 115,0 28,3+25 9100 14 Q108b 80,0 51,1+14 3300
5 Q223n 138,0 14,7+3,2 14500 15 Q109a 1350 19,2+3,7 11300
6 Q224a 100,0 28,0+22 9200 16 Q109b 170,6  30,8+2,0 7400
7 Q225a 110,0 23,3+32 9700 17 Q110a 93,6 362+1,8 6000
8 Q226n 151,5 16,5 + 3,1 13500 18 Q92 70,0  746+£1,1 1100
9 Q226a 105,0 21,8422 10200 19 Q92a 430 54,1%25 850
10 Q227a 155,5 15,8 +3,6 12900
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Bang 5. Két qua phan tich thanh phan déng vi bén va cac déng vi khi tro’ va Triti
trong cac mau nwéc lay & do sau khac nhau theo mét cét AB (hinh 1)

T L6khoan  Dosau(m) *°a(pMAr)  5'°0 (%) H(%o)  Ne/He *He/'He  &°He (%) °H (TU)

1 GVo1 70,0 1037 -8,42 -62,3 3,93 1.29E-06 6,6 2,03+0,24
2 Q108b 80,0 2747 8,13 57,3 0,52 1.92E-07 -86,1 0,07 0,14
3 Q109a 135,0 25+5 7,68 54,4 0,75 3.29E-07 76,2 0,24 + 0,24
4  Q110a 93,6 13+5 7,74 -54,6 0,89 5.00E-07 63,9 0,58 + 0,26
5  NDO1 132,0 9+5 7,22 -50,6 0,04 2.43E-07 82,4 1,06 + 0,25
6 NDO2 139,0 43+6 6,35 45,7 0,58 2.38E-07 82,8 0,71+0,22
7  Q92a 75,0 - 8,17 57,2 0,25 3.07E-07 77,8 0,70 £ 0,32
8 Q92 43,0 - -8,36 -59,7 0,34 3.03E-07 -78,1 0,37 +0,23

4.4. Théo lugn két qui

tuong d(")i,‘ nhiét 36 khi quyén,...

dén thanh phan

4.4.1. Nguon bé cdp va nguon goc nude dudi ddt
trong vung nghién ciu

Mdi twong quan giita céc thanh phan dong vi
bén (8°H va §'0) clia cac mau nude dudi dat trong
ving nghién ciru da duoc thiét 1ap cing voi dudng
nudce khi tuong dia phuong va trinh bay trén hinh 2
va hinh 3, qua day mot $6 nhan dinh va dénh gid
duoc rat ra nhu sau:

13 12 -1 10 9 -8 -7 6 5 -4 -3 -2 -1 0
5 "®0 (%o)

gh dwoc cung cap
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r-80
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mNuéc mat BINuoc bién &
[ Holocen @ Neogen & Triat ol -100|

Hinh 2. Méi twong quan thanh phan déng vi bén cla
nwéc |y tir cac tAng chiva nudc khac nhau trong
vung nghién ctru

- Péi véi nuéec mua ving Nam Dinh: duong
nuéce khi tu(mg dia phuong khu vuc Nam Dinh cé
tuong quan 8°H = 8,42'°0 + 15,23 (hinh 2). Tuy
mdi chi cé6 mot ndm quan trac theo thang véi 11 so
liéu nhung thay tring hop tot v6i dudng nude khi
tugng khu vuc Ha No6i quan tric lién tuc trong 7
nam tir 2004 d&én 2010 (Pang Puc Nhan, sé liéu
chua cong bd). Vi s liéu quan tric con it nén chua
¢ thé ban vé anh huong cua lugng mua, do am

dong vi bén cua nudc mua trén khu vuc nghién
ctru. Tuy nhién, méi twong quan cua thanh phin
ddng vi bén trong nudc khi tugng trén khu vuc
nghién ctru 1a ¢6 ich dé thao luan kha niang bd cap
nude khi twong cho nuéce trong cac tang chira nude
phan b sau.
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Hinh 3. Mtrc d6 bién ddi ciia 5'°0 theo chidu sau cac tng
chtra nwéc Holocen trén, Pleistocen va Neogen

- Thanh phan dong vi bén ctia nudc trong ting
Holocen ndm trén dudng nude bi be hoi va co
thanh phan hoa tron gitra nude bién va nude khi
tuong. Thanh phan dong vi ning trung binh cia
nude 1a twong dbi giau, dic biét nudc trong 16
khoan Q111 c6 8"0 = -0,86%. so véi VSMOW,
ngang bang nudc bién. Hon nira, khoang bién dong
cung 16m, tir -2,5 dén -8, 3%o (hinh 3). Co thé thay
nudc ting Holocen c6 ngudn gde tir nudce blen va
nude khi twong. Tuy nhién, do sy phan bd ciia tang
chtra nuédc Holocen, cling nhu cAu trac dia chét cua
khu vyc khong dong déu nén ngudn gbc va chat
luong nudc cua tﬁng Holocen phu thudc vao vi tri
16 khoan va mang luéi song ngoi trong ving.
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- Thanh phan dong vi bén clia nude trong tang
chtra nuge Pleistocen & mot s0 16 khoan dugc bo
cap tu tang Neogen va Trias (Q221a, Q223a va
Q228a), nhung ¢ mot s6 lo khoan mdi quan hé
thanh phan ddng vi bén nim sat duong nudc khi
tugng dia phuong (Q225b, Q226a va Q227a)
chimg t6 nude trong ting chira nudc qp & cac vi tri
nay duoc bo cap tir nude khi tugng. Pa phan nude
tang qp dugc bo cap tir tang Neogen va Trias. Mdi
quan h¢ thuy luc gitra tang qp v6i nude dai duong
la rat yéu, do vidy d6 man cua nudc trong ting
Pleistocen khong cao.

- Tang Neogen va Trias la cac tang chtra nude
nut né, karst co tudi trude Pé tu, ¢ thé o nguon
gdc chon viii hodc thoi gian van dong trong tang
chira nude 1au. Méi twong quan giita 8°H va §'°0
clia nu6c trong tang Neogen, Trias va Pleistocen
cho thiy ba ting chira nudc ndy c6 quan hé thiy
luc v6i nhau va kha nang tang qp duoc bd cap tur
tang Neogen va Trias 1a hién thuc (hinh 2).

Két qua quan tric thanh phan dong vi bén cua
nuoce trong cac 16 khoan theo mua cho thdy ¢ su
thay d6i vé mdi twong quan giita 5°H va §'*0  trong
méiu nude ldy vao mua mua va mua kho. Vé mua
mua 8°H = 5,985'%0 - 7, nhung vé mua kho &°H =
7,1 8'0 + 1,6 (hinh 4 va hinh 5). Su bién doi nay
chi yéu dlen ra trong tang chura nudc gh, tang qp
bién dong rat nho. Piéu nay cho thiy chit luong
nudce trong tang gh phu thudc vao mirc do bd cap
ctia nude khi tuong va nude bién, trong khi d6 chat
lugng nude tang qp it phu thuge vao ngudn nude
khi tugng, chimg to rang nuoe i tang Neogen va
Trias 1 ngudn bo cép chil yéu cho tang Pleistocen.
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H (%)

0 Mua khé 2012 s
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Hinh 4. Sy thay d&i theo mua thanh phan déng vi bén
trong cac mau nudc lay tir dd sau khac nhau
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Hinh 5. S bién ddi theo mua cla cac tang chiva nwéc

4.4.2. Xac dinh hwong dong chay nuée dwoi ddt
trén co so ket qua xac dinh thoi gian lwu cua nudc
trong tang chira nudc

Két qua phan tich ham lugng '*C va tudi cua
nudc trong tang chira nudc tai cac 16 khoan trong
c4c tang chira nude Neogen va Trias trén toan ving
nghién ctru (bang 4 va hinh 6) cho thay:

S0 d6 déng tudi tang chita nudc Pleistocen

#
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@ Duong déng tudi (nam)
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Hinh 6. So' dd dang tudi tAng chiva nwéc Pleistocen
vung nghién ctru

- Thoi gian luu ciia nudce trong ting chira nude
Pleistocen 16n nhat dat 12.900 niam (15 khoan
Q227a) va thoi gian ngan nhat 1a 1.100 nim (13
khoan Q92) va phu thudc vao mirc d bo cap tir cac
tang Neogen va Trias (hinh 7).

- Nudc trong ting chira nudc Pleistocen &
trung tdm khoi thau kinh nuéc nhat co thoi gian



lwu 16n (hinh 6). Didu nay cho thay huéng vén
dong cua nudc dudi dat trong tang Pleistocen cé
huéng tir ria vao trung tam.

S0 @6 dang tudi tang chita nudc Neogen va Triat
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Hinh 7. So @& d&ng tudi tAng chva nwéc Neogen va Trias
vung nghién ctru

- Nuéc trong tang chira nude nirt né, Karst co
huéng van dong theo hudng tay bac - dong nam va
tor hudng tay, tay - bac ra bién (hinh 8).

Nam 2004 Bui Hoc va cong su [3] da nghién
ctru thanh phan ddng vi trong nudc dudi dat ving
Nam Dinh va xac dinh ham luong '*C trong nudc
tang chira nuéc qp va Trias co xu hudng tang 1én
theo chiu sau, c6 nghia la nude cang sau tudi cang
tré. Hién tuong ndy dugc nhom tac gid giai thich la
do qué trinh carbonat hoa sinh ra trong qua trinh
thanh tao cac 16p than trong ting Neogen nim bén
dudi ting chira nude qp dé sinh ra mdt luong khi
CO, khong chira dong vi "*C. Carbonlc nghéo 'C
tan trong ting Neogen bd cap lén tang qp lam
lodng ham luong '*C trong tang qp v6i mirc do

khac nhau tuy thudc theo d6 sdu va nhu vy lam
tang tudi nudce trong tang [3].

Trong nghién ctru nay, véi viée két hop giita
dic diém dia chat, dia hinh dia mao, dia chit thiy
van voi cac két qua xac dinh thanh phan ddng vi
bén, hoat d6 dong vi phong xa '*C, *H va thanh
phin ddng vi khi tro *Ar/*’Ar, §°He trong cac 15
khoan theo tuyén mit cit, mot mo hinh khai niém
vé hudng va ngudn bd cap nude cho khdi thau kinh
nudc nhat trong vung nghién ctu da dugc xay
dung, tir d6 giai thich xu hudng nudc cang sau tudi
cang tré nhu két qua phéan tich trinh bay & trén.
Hinh 8 trinh bay mé hinh khai niém vé ngudn cung
cép, huéng van dong theo tuyén mit cat AB, qua
day nhan thiy huéng van dong ctia nudc trong tang
nit né Karst 1a tdy bac - dong nam va nuéc di
chuyén tir cac dat da nut né karst nay cung cap cho
tAng chira nudc Pleistocen, diéu nay giai thich tai
sao nude dudi dit trong dat da nut né tang Neogen
va Trias & mot sb 16 khoan c6 tudi tré hon nude
trong tang chira nudc Pleistocen nhu da trinh bay
4 trén.

Tuy nhién, do muc d¢ nut né, khe nut khong
dong déu, két hop voi tinh thdm cua tang
Pleistocen khong dong nhat va dang hudng nén
khi ning va muc do cung cap nudc tir ting
Neogen va Trias cho ting Pleistocen khong dong
déu theo chiéu sau ciing nhu theo dién nhan dinh
nay kha phu hop v6i két qua vé thanh phin ddng vi
bén cua nudc trong tang Pleistocen (hink 2). Mit
khac, hién trang khai thac trong vung ciling khong
ddng déu dan dén huéng dong chay bi chi phdi. So
dd dang tudi ting chira nudc Pleistocen (hinh 6)
hoan toan phu hop vai so d6 dang 4p cta ting ndy.
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Hinh 8. M6 hinh khai niém hwdng van dong clia nuwdc dwéi dat theo mét cat dia chét thiy van (dwéng AB, hinh 1)
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5. Két luén

Qua két qua nghién ciru dia chét thuy vian dong
vi ving Nam Dinh cho thay:

- Nué6c dudi dit phan bd tir 4o sdu 43m dén
168,6m c6 quan hé thuy lyc véi nhau.

- Quan h¢ thay lyc gitta nudc mat va nude dudi
dat trong ving nghién ctru bi anh hudng va thay
ddi theo mua, tﬁng chtra nuéc Holocen trén bi anh
huong manh mé hon cac ting chita nu6c phan bd
sau hon nhu ting chira nudc Pleistocen, Neogen
va Trias.

- Két qua nghién ctru siu dia chit thuy vin
ddng vi theo mit cat co thé nhan dinh khdi nuéc
nhat ving nghién ctru duge bd cap theo hudng tay
bic - dong nam. Nudc nhat trong trdm tich
Pleistocen dugc cung cip béi nuée tir ting chia
nuée khe nut, karst tir phia tdy, tdy béc va tir
duoi [én.

- K§ thuat thiry vin dong vi da gitp tra 161 duoc
modt s& cdu hoi con chua rd & nhimng giai doan
nghién ctru trude nhu tudi va ngudn g cua khdi
thau kinh nudc nhat trén dia ban tinh Nam Dinh.

Dé c6 thé 1am sang té nhitng van d& con chua
giai thich dugc trong nghién ctru nay nhu xac dinh
tde do bd cap, luu luong bd cdp cua nudc dudi
dat,... can nghién ciru chi tiét hon v& dién, sb
lugng mau ciing nhu sir dung khong nhiing chi cac
déng vi tu nhién ma con co cac déng vi nhan tao
trong nudc dé giai thich cac van dé vé dic diém dia
chit thiry vin.
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SUMMARY
Hydrological characteristics of groundwater in the Nam Dinh area from isotopic results

This paper presents the results of isotopic hydrogeological studies in the years from 2010 to 2012 to evaluate the
hydraulic system and the change of the hydraulic relationship between aquifers in Nam Dinh 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 (8°H and
5'%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 Triassic 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 Triassic
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.
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