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TOM TAT: Vinh Ha Long la mét trong nhiing di san thién nhién thé gigi, hang nam, vinh thu
hat nhiéu du khach trong va ngodi nwéc. Tuy nhién, trong nhitng nam gan ddy, canh quan vinh bj
tac dong bei hang logr cdc tac dong tidu cuc - boi lang day vinh 1& mét trong nhitng tdc déng tiéu
cuc lén. Pdy vinh Ha Long boi can ra sao? nguyén nhan ndo gay ra? Theo céch tiép can tir nguon
cung cdp dén bon ldng dong tram tich “source-to-sink phai hop véi két qua thanh phan khoang
vt sét cing dong vi phong xa *°Pb va *¥'Cs, nghién cizu nay sé g6p phan 1a sang té vin de trén.
Két qua ham lirong smectite, illite va chi so smectite/( illite+chlorite) chi thi: tram tich chuyén vao
vinh Ha Long khéng chi nhdn tir viing xung quanh vinh ma n6 con nhdn tir hé thong séng Hong. Két
qua “°Pb va **'Cs cho thdy: téc dé lang dong tram tich tai vinh Ha Long trong vong 100 nam qua,
dao dgng trong khodang 0,47 - 0,75 cm/ndm, va c6 thé chia lam 4 giai doan: giai doan | (tir ndm
1920 - 1930), giai dogn Wl (tr nam 1930 - 1960); giai dogn Il (1960 - 1990) va giai dogn IV (ter
nam 1990 - 2011) Véi téc dg lang dong trung binh ldn leot 1a 0,45 cm/ndm; 0,66 cm/ndam; 0,50
em/nam; va 0,85 cm/nam twong 1ng. Cac hoat dong Cia con nguoi nhw: Xay hé chira, khai thac m,

dé thi h6a, nudi trong thuy san ...

Ia nguyén nhan gay boi can day vinh.

Tir khoa: Vinh Ha Long, khoang vat sét, dong vi*°Pb, **'Cs, téc do ldang dong tram tich.

MO DAU

Vinh Ha Long nam & viing Bong Bic Viét
Nam, bao gdm ving bién cua thanh phé Ha
Long, thi x4 CAm Pha va mét phan cua huyén
dao Van Don, tdy nam giap dao Cét Ba, va tay
giap dat lién. Vinh dugc UNESCO céng nhan
la mot di san Thién nhién thé giéi bai gia tri dia
chit, dia mao. Vé dep cua vinh da la tam diém
thu hat du khach trong nuéc va thé gisi dén
tham quan, nghi dudng. Tuy nhién, qué trinh
duc hda dan dén bdi néng day lam giam gia tri
canh quan vinh, hién trgng nay ngay cang gia

54

tang, nd khdng nhirng dugc ghi nhan béi nguoi
Viét Nam [1, 2] ma con duoc théng tin bai cac
ngudi nuéc ngoai. Nhirng thong tin vé boi can
day vinh Ha Long dugc cung cap tur cac cong
trinh nai trén chu yeu tap trung de cap dén hign
trang, mot s6 nguyén nhan, con hleu biét vé:
téc do ling dong, ngudn cung cip, qua trinh
ling dong trm tich trong giai doan hién dai
van con han ché. Nghién cou nay duoc tién
hanh theo cach tiép can tir nguon cung cap dén
bon - noi ldng dong tram tich (source-to-sink)
[3], sir dung nhitng phuwong phap phén tich hién
dai nhu nhidu Xa tia Ronghen (X-ray



diffaction) dé phan tich khoang vat sét, phd
gama (gamma) d¢ phan tich ddng vi phong xa
“Pb va **'Cs. Két qua nghién ciru nay budc
dau da xac dinh dwoc ngudn goc trim tich d6
vao vinh, tdc d6 ling dong tram tich day vinh
theo tirng khoang chuc nam trong vong 100
nam qua.

Nghién ciru nay s& gép phan 1am sang to vé
nguyén nhan, co ché boi ling day vinh Ha
Long dé gop thém co s khoa hoc viéc quan ly,
nang cao gia tri di san cua vinh.

TAI LIEU VA PHUONG PHAP
Tai ligu

Luong mau phuc vu nghién cau nay gom:
22 mau tram tich tang mat duoc thu & ven bo
chau tho sbng Hong va vinh Ha Long, 2 ong
phong tram tich véi ma sb HP16 (sau 27 cm) va
HP21 (sau 62 cm) thu ¢ day vinh Ha Long
thuoc chuyen khao sat chung gira Vign Tai
nguyén va Moi truong bién (IMER, VAST)
Vigt Nam va Phong thi nghiém Trong diém
Quéc gia Dia Chat blen (SKLMG), bai hoc
Tongji, Trung Qudc cudi thang 5 nam 2011.
Nhitng tdc dong nhan sinh nhu khai thac than,
san lap mat bang, xay dung quanh vinh, ven bo
chau thd séng Hong duoc khao sat vao ndm
2014, 2015 trong khuon khd dé tai cap Vién

Két qua bude dau nghién ciru toe do ...

Han lam Khoa hoc va Cong ngh¢ Vigt Nam,
ma sb: MAa s6 VAST.DLT.05/14-15 va VAST
06.03/14-15. (hinh 1, bang 1).

Tram tich éng phéng duoc cit ting 2 cm:
éng phong HP16 duoc 13 mau, con HP21 dugc
31 mau.
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Hinh 1. So dd vj tri thu mau tram tich ng
phong va ting mat

Bang 1. Vi tri va thong tin cac mau tram tich

TT  Tram thu mau Kinh do Vidéobac Do sovéi0m haidd (m) Chidu dai 6ng phéng (cm) MaAu trdm tich tAng mét
1 HPO1 106°38'02" 20°28'48" 4,0 v
2 HPO02 106°39'08" 20°28'12" 5,0 v
3 HPO3 106°40'04” 20°27'48" 7,0 v
4 HPO4 106°41'13" 20°27'12" 10,0 v
5 HPO5 106°42'51" 20°26'28" 15,0 v
6 HPO6 106°44'47" 20°25'25" 17,0 v
7 HPO7 106°46'21" 20°24'49” 24,0 v
8 HPO8 107°00'35" 20°37'35" 20,0 v
9 HPO9 106°58'38" 20°39'26" 18,0 v
10 HP10 106°56'40" 20°41'03" 11,0 v
11 HP11 106°54'54" 20°42'41" 7,0 v
12 HP12 106°52'42" 20°44'29” 5,0 v
13 HP13 106°51'00" 20°46'06" 2,0 v
14 HP14 106°50'04” 20°48'05" 1,2 v
15 HP15 107°02'34” 20°56'45" 4,0 v
16 HP16 107°0324” 20°55'44” 2,0 27 v
17 HP17 107°04'30” 20°54'22" 5,0 v
18 HP18 107°05'45" 20°52'51" 7,0 v
19 HP18 107°05'45" 20°52'51" 7,0 v
20 HP19 107°06'56" 20°51'27" 25,0 v
21 HP21 107°09'31" 20°48'18" 10,0 62 v
22 HP22 107°10'35" 20°46'58’ 13,0 v

55



Bui Vian Vieong, Zhifei Liu, ...

Phwong phap

Phan tich cac nuclides phéng xa bang tia
quang phé vy Analys |sofrad|onuclldesby v-
spectrometry) *°Pb va **’Cs phan tich bang tia
phd ga-ma (gamma), theo tiéu chuin 327 va
375 cua co quan ndng lugng nguyen tir quic té
(IAEA) [4], mau dugc dém trén may do GMX,
thoi gian dém miu dao dong tir vai gio dén vai
ngay, phan tich tai Vi¢n Khoa hoc Trai dat
Vign Han 1am Sinica, Dai Bic, bai Loan. Téng
s6 44 mau cua 2 ong phéng HP16 va HP21
duogc phan tich tai day.

Phuwong phdp xdc dinh téc dé ling dong tram
tich

Téc do Iang dong trim tich gcm/nam) dugc
tinh toan tir ddng vi phong xa 2°Pb va *"Csq,
theo do sau gexcess 210-Pb hay *°Pbe,, excess
137-Cs hay "Csey) trong I6p tram tich. Déi véi
137-Csg, Xdm nhap vao trong tr,am tich do cac
vu thir vii khi hat nhé@n va su c6 nha may dién
nguyén tir [5-9]. Trong n%hlen citu nay cac
tram mau dugc phan tich *'Cs (VO'I thoi gian
dem dai) va lay nim 1950 1a thoi gian dau tién
xuat hién **'Cs trén viing bién [9-11]. Téc do
ling dong tram tich tinh theo téc d6 phan ra cua
B37Cs ky hiéu 1a Scs.15; tinh theo cong thirc: Sc.
137=Z,/(T0-1950), Véi Z; 1 ¥'Cs sy xam nhap
theo do sau, T, la thoi diém thu mau. Téc dd
ling dong tram tich tinh theo téc do phan ra cua
#%Pb ky hiéu 1a Spp-10 dugc tinh theo cong thirc
Spp210= - A Im, V0'I A la hang sb phan rd cua
21%p (0,03114y™Y).

Mb hinh tinh tudi tram tich

Str dung #°Pb dé xac dinh tudi trdm tich la
mot phu:orng phéap phé bién va quan trong hién
. Dya vao dong vi phong xa ciia “°Pb, c6

the xéac dinh duoc tudi tram tich hi¢n dai trong
vong 150 nim. Trong tram tich ton tai 2 loai
2%h: 1) 1a “supported 210ppy dugc san XUAt tai
chd bai quéa trinh phan rd cua ““Ra va 2) la
excess 2°Pb (**°Pbey) nhan duogc tir khi quyén.
Y nghia d phéng xa cua 2%ph phan bé theo do
sau nhan duoc riéng do qua trinh phan ra theo
luat ham s6 mii (hoac tuyén tinh néu chung ta
vé so d6 logarit sb tu nhién). Tuy nhién gia tri
nay phu thudc vao toc do lang dong tram tich,
210pp phén b va bién ddi qua thoi gian. Do vay,
trong cac l6p tram tich luwong “°Pbe bing
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lugng 2% téng trir di luong *°Pb dugc san
Xuét tai chd. C6 2 mo hinh tinh toan cho **°Pb
dé xac dinh tudi tram tich duoc dung pho bién
do la: CRS (Constant Rate of Supply) va CIC
(Constant Initial Concentration) [5 12]. Tudi
tram tich duwoc tinh bing moé hinh CRS
(constant rate of *°Pb supply) [5, 13, 14]: t=1/1
In{A(O)/A(X)} trong do6: A(0) thé hién luzorng

219ph dur trén mat tram tich; A(X) thé hién *°Pb
du tai do sau (x); A la hing s6 phan ra cua *°Pb
(0,03114y : t 14 thoi glan Iang dong tram tich
(tudi, nam). Sir dung *'Cs dé klem tra doc 1ap
V6i naim 1950 1a thoi gian bt dau xuit hién
37Cs trong tram tich thay vuc.

Phan tich khoang vit sét
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Hinh 2. B thi da phd nhleu Xa tia X mau
khoang vat sét dién hinh mau HP21 (ham luong
smectite (montmorilonit) chiém wu thé)

Khoang vat sét dwoc phan tich bang
phuong phap nh1eu Xa tia X (X ray diffraction-
XRD), déi véi tram tich c6 cap hat <2 um [15].
Truéc tién mau duoc rira bang 0,2 N HCl loai
bo thanh phan carbonate. Sau d6 mau duoc ria
bing nudc cat, loai bo cac ion du dé ting
cuong kha nang huyén phu cia khoang vat sét.
Tram tich c6 cap hat < 2 um duoc tach dua trén
dinh luat Stoke [16] rdi tap trung bing may li
tam, sau do phét 1én céc tiéu ban thuy tinh. Tat
ca cac mau duoc xac dinh bang nguyén ly
nhidu xa tia X trén may PANalytical
diffractometer tai Phong thi nghi¢m Trong
diém Quéc gia Dia chat bién (Dal hoc Tongji,
Thuong Hai, Trung Quéc) véi chat phat xa
CuKa va bo loc Ni, dong dién c6 hiéu dién thé
la 45 Kv va cuong do 40 mA. Mau dugc phan
tich dudi 3 diéu kién: tu nhién, ethylene-glycol



trong 24 h, va nhiét 46 490°C trong 2 h. Xéc
dinh sy c6 mat caa khodng vat dua vao cuong
do nhiéu xa tia X (h‘|nh 2) [17, 18]. Tinh toén
ban dinh luong chu vi cdc dinh dya trén duong
cong egcoIated bang phan mén MacDiff [19].
Ham lueong cac khoang vat sét dugc xac dinh
theo di¢n tich (001) cua cac mat phan Xa co ban,
vi du smectite (001), bao gdm ti 18 x4o tron cua
I6p illite/smectite tai (15 - 17 A), illite tai
(10 A), va kaolinite (001) va chlorite (002) tai
7 A [15]. Quan hé d6i xing cua kaolinite va
chlorite dwoc tinh toan dya trén ti I¢
3,57/3,54 A (hinh 2). Tong sé mau tram tich
duoc phan tich khoang vat sét bao gom: 44
mau thudc 2 dng phéng va 22 mau tang mit.

Phuwrong phdp phén tich d hat tram tich

Phan tich thanh phan cap hat trong tram
tich, dé xéac dinh thanh phan co hoc tram tich,
xéc dinh mo| quan h¢ gilta dong luc va cap hat
tram tich. T4t ca cac mau trim tich dwoc phan
tich duoc lay 0,5 g, rira sach bang axit HCIl 1%
dé loai bo thanh phan carbonate, tiép tuc rua
sach bing nudc cat dén khi dat dugc moi
truong trung tinh. Tlep theo, cac mau lai dugc
lam sach CaCO; va chit hitu co bang dung dich
H,0,, chd 5 - 6 ngay. Cudi cung tat ca cAC mau
dugc phan tich do hat bang may Beckman
Coulter LS230. Thanh phin co hoc trim tich
dugc phan loai theo Logarithmic Udden-
Wentworth grade scale [20]. Sau d6 duoc tinh
toan bang Chuong trinh GRANDISTAT
version 8.0 (Program-A Grain Size Distribution
and Statistic Package Package. Chuong trinh
nay duoc phat trién boi Dr Simon J Blott va
Kennet caa Nhém nghién ctiru Qué trinh bé mat
va Moéi truong hién dai, Khoa Dia chét truong
Royal Holloway University of London, Egham
Surrey, TW 20 0EX, UK [21].

KET QUA
Téc dd ling dong trim tich (cm/niim)

Tbc do va khéi lugng tich tu tram tich dwoc
xéc dinh tir phong xa vét 219} and ¥'Cs cho
gia tri twong ddng. Tdoc d6 ling dong tram tich
tai vi tri HI?16 tr 0,41 cm/ndm dén
0,43 cm/nam, gan bo thap hon tai vi tri HP21
ter 0,55-0,57 cm/nam phia tdy nam vinh
(bang 2). Trong vong 100 nam, c6 thé chia
thanh 4 giai doan: | (1920-1930), 1l (1930-

Két qua bude dau nghién ciru toe do ...

1960), giai doan 11 (1960-1990) va IV (1990-
2011) co téc do ling dong trAm tich trung binh
lan lwot 1a: 0,70 cm/ndm; 0,66 cm/nim;
0,50 cm/ndm; 0,47 cm/ndm (HP16) va
0,95 cm/ndm (HP21). Quan h¢ giira téc do ling
dong va tudi trdm tich thé hién rd trén
hinh 3 va hinh 4.

Bang 2. Téc do ling dong trim tich (cm/nim)

Téc d6 lang dong tram tich (cm/nam) to

kl'?(?;n déng viphéng xa

210Pb 137Cs
HP16 0,41 0,43
HP21 0,75 0,77

Tubi trAm tich

Cin ct phan tich phong xa *°Pb va **'Cs,
tudi tram tich cho ong phong dugc xac dinh tur
nam 1920 dén 2011 gan 100 nam (hinh 3).

Pic diém tradm tich tai 2 6ng phéng
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Hinh 3. Thanh phan thach hoc tai 6ng phéng
HP16
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Thanh phén thach hec (%)
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Hinh 4. Thanh phan thach hoc tai dng phéng
HP21

V& thanh phan thach hoc cua tram tich 2
ng phong cha yéu 1a bun, cat tiép dén 1a sét.
Tai ong phéng HP16, thanh phan bun chiém uu
the giao dong tir 67 - 83%, trung binh 75%, tiép
dén 1a cat giao dong 6 - 27%, trung binh 16%,
sau cung la set chiem 6 - 10%, trung binh 8%
trong tong mau tram tich. Tai bng phong HP21,
bun van chiém wu thé giao dong tur 43 - 80%,
trung binh 64%, tlep dén 1a cat giao dong trong
khoang tir 11% dén 61%, trung binh la 29%,
sau cung la sét tr 3 - 9%, trung binh la 6%
trong mau tram tich. Thanh phan thach hoc
trong mau trim tich cua ca 2 ong phong tuong
dbi on dinh theo chiéu sau (hinh 3 va hinh 4).

Khoang vt sét

Khoang vat sét trong vinh Ha Long bao
gdm 4 khoang vat chinh smectite, illite, chlorite,
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kaolinite. Cac khoang vat khac gdm: thach anh,
gibbsite va feldspat (hinh 2) Ham Iu:ong
kaolinite va chlorite tuong dbi on dinh véi gia
tri trung binh la 25% va 17%. Trong khi do,
ham luong illite v smecitite bién ddi theo
khéng gian va thoi gian. Chi SO hoa hoc illite
(illite chemistry index) bién dol tr 0,55 dén
0,65 l6n hon 0,5 biéu thi Al glau trong illite
(muscovite), co quan h¢ véi qua trinh thuy hoa
manh [22]. lllite két tinh (|II|te crystallinity)
gitta 0,18 va 0,25°A20 véi gia tri trung binh la
0,22°A26 chi thi moi truong phong hda héa hoc.

Phan bé khdng gian ciia khoang vt sét

Ham luong kaolinite va chlorite én dinh,
ham luong smectite tang tir (30 - 40%) tai cot
khoan HP16 dén (50 - 70%) tai cot khoan HP21.
Nguoc lai, ham lugng illite giam tir (25 - 35%)
con (10 - 20%) tai cot khoan HP21. Nhu vay,
tir bo ra ngoai khoi, ham lwgng smectite tang,
nguoc lai ham lugng illite giam.

Phan bé ham hwgng khoang Vit sét theo dj
sau ang phong

Nhur trén da dé cap, ham lugng kaonilite va
chlorite bién ddi 6n dinh theo khéng gian va
thoi gian, do do trong phan nay khong dé cap
dén dén. Trong vong 100 nim quan, tir dinh
dén day cot khoan: theo cach nhin chung, ham
luong illite c6 xu thé ting, con ham luong
smectite va ti s6 smectite/(illite+chlorite) giam:
ham Iuong illite ting tir 10 - 20% dén 25 - 35%,
smectite giam tir 50 - 70% dén 30 - 40%. Sy
bién ddi ham lu:ong smectite va illite c6 thé
phéan thanh 4 giai doan (hinh 5).

Giai doan 1V (1920-1930), ham luong illite
thé hién nguoc lai v6i ham lugng smectite, Voi
dac trung boi sy giam di cia ham lugng illite
khoang 3% (tir 13 - 10%) va su ting 1én cua ham
luong smectite khoang 10% (tr 60% dén 70%)
ti s6 smectite/(illite+chlorite) ting nhanh.

Giai doan 111 (1930-1960), ham Iuong
illite va smectite bién dbi it. Ham luong illite
tang khoang 5% tir 10% dén 15%, ham lu’orng
smectite giam khoang 50% dén 55%, ti so
smectite/( illite+chlorite) giam.

Giai doan Il (1960-1990), ham luong illite
va smectite bién d6i manh. Ham luong illite ting
khoang 10% ham lugng smectite giam khoang



10 - 20% (tai cot khoan HP16 glam tor 40%
xuong 30%, tai cot khoan HP21 giam tir 70%

xudng 50%), ti sb smectite/(illite+ chlorite) giam.

Giai doan | (1990-2011), xu thé bién dot
ham 1lugng illite, smectite va hé so
smectite/(illite+chlorite) tai 2 vi tri khac nhau:
tai HP16, ham lugng smectite giam nhe khoang
5% (tur 35% xuong 30%), ham lugng illite tang
nhe 5% (tir 25% dén 30%); tai vi tri HP21,
khoang tir nim 1990 dén 2000 ham lu:orng
smectite giam khoang 10% (tir 60% xudng con

50%), ham luong illite ting khoang 5% (tir 15%
dén 20%), he so smectite/(illite+ chlorite) giam;
nhung bat dau tir khoang nim 2000 dén 2011,
smectite lai tang 1én 10% (tu: 50 - 60%) va illite
giam 5% (tir 15% xudng con 10%).
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Hinh 5. Tudi va téc do ling dong tram tich day
vinh Ha Long

THAO LUAN

Ngudn khoang vat sét va van chuyén khoang
vat

Khoang vat sét trong bon tram tich hé 16 chi
tiét tram tich tur nguon dén bon tich tu [23, 24].
Phan bd, bién dbi tap hop, ham lugng khoang
vat sét trong cac bon trAm tich bj chi phéi bai
ngudn cung cap [25]. Theo d6, ham luong
khoang vat sét phan bé trong V1nh Ha Long

Két qua bude dau nghién ciru toe do ...

(theo khong gian va chiéu sau ong phéng tram
tich) co theé dung xac dinh nguon goc va qua
trinh van chuyén tram tich dén vinh.

Nguon goc khoang vt illite va smectite
trong vinh Ha Long

Ngudn géc illite trong trim tich day vinh
Ha Long: Cén cir vao nghién ctu trude day,
khoang vat sét tai luu vuc song Hong c6 dic
dlem ham luong illite (31 - 37%) la khoang vat
chiém wu thé, kaolinite (17-38%) va chlorite (6
- 29%) kém chu dao hon, ham legng smectite
(1 - 14%) 1a nhé nhit, trung binh 1a 6% [17].
Trong nghién ctru nay, ham lugng illite giam tur
40 - 58% tai cac cura cua hé thong song Hong
xudng con 19 - 33% tai ving nudc co do sau
I6n hon 20 m va con 10 - 20% tai vinh Ha
Long. Theo do6, c6 thé két luan rang, khoang
vat illite ¢ V1nh Ha Long duoc cung cap tur hé
thdng sdng Hong hay néi cach khac, tram tich
tich tu trong day vinh Ha Long c6 mot phan
ngudn gdc tir hé thdng séng Hong.

Ngudn gbc smectite trong tram tich day
vinh Ha Long:

Theo két qua phan tich, ham Iluong
smectite bién ddi nguoc lai, ting tir 5 - 18% tai
vuing ven cac cira song cua he thong soéng Hong
1én dén 20 - 41% ¢ do sau ngoai 20 m nuréc ven
b chau thd séng Hong va tang dén khoang 39 -
71% tai vinh Ha Long.

O lyc dia ven vinh Ha Long, vat li¢u tram
tich dugc cung cap tur tram tich Mesozoi, (cha
yéu 1a cat két va bun ket) va cac tram tich luc
nguyén gan két kém tudi Kainozoi. Mat khéac
smectite cha yeu sinh c6 lién quan dén su
phong hoa da nui Itra [18], mac du da co nghién
clru dé cap smectit dugc cung cap dén vinh Bic
Bo tur tay bic ddo Hai Nam va h¢ théng séng
Hong [26] Néu cin ctr vao nghién ctru do,
smectite ¢ vinh Ha Long ¢4 cling nguon géc va
co ché van chuyén tuong ty.

Trong nghién cau nay, 2 khoang vat illite,
smectite, chi so smectite/(illite+chlorite), illite
két tinh va hoa hoc cua illite dugc chap nhan
nhu nhitng diu hiéu dé xac dinh ngudn goc
didu kién phong hoa hoa hoc hay vat ly va qua
trinh van chuyén tram tich dén vinh Ha Long.

Do d6, trAm tich tich tu trong ddy vinh Ha
Long duogc cung cap cha yéu bai 2 ngudn chinh:
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mét tir hé thong song Hong, va mot tr luc dia
chung quanh vinh va dic trung boi qua trinh
phong héa vat ly tir hé thong song Hong, va
phong hoéa hda hoc chu dao & giai doan I, I, 111
va phong héa vat ly ¢ giai doan 1V cua luc dia
ven vinh Ha Long.

Néu bo qua van dé nguon goc smectite tir
dau mang dén vinh Ha Long trong nghién cuiru
nay, va chap nhan ching co mat tai vinh chi thi
cho su bién doi nguon cung cap tram tich.
Tram tich h¢ thdng séng Hong dugc cung cap
boi tram tich Dé tu [27], va tram tich co nguon
goc tir luu vuc song Hong, ham lugng illite cao
nhat. Nén c6 thé nhan dinh rang: tram tich vinh
Ha Long duoc cung cap tir 2 ngudn chinh: (1)-
nguon xung quanh vinh Ha Long va (2)- tu
song Hong, n6 dugc thé hién rd trén db thi tam
giac (hlnh 6). Can cir vao két qua nghién cau
chi s6 hoa hoc illite c6 thé két luan: tram tich
trong vinh Ha Long dugc cung cap bai ngudn
luc dia quanh vinh, van chuyén qua cac con
sbng, sudi nho chi thi cho méi truong phong
hoa hda hoc. Tuy nhién, trong vong 20 nam tro
lai day, qua trinh phong hda vat ly lai chlem
phan uu thé. Trong khi, nguon cung cap tur
séng Hong dugc chi thi cho méi truong phong
hoa vat ly. Nguon vat chit tir hé thdng song
Hong cung cp cho vinh Ha Long chay qua cac
lach: Lach Huyén, Cai Trap, Hoang Chau va
chay vong qua dao Cat Ba sau d6 duoc dong
trieu dua vao vinh.

lllite+Chlorite
//

\

Luu vzf’+§‘ﬁ)n Héng\
| e ghing Hong\

(7) _\ ;}';x(\?)

Vinh Ha L(m‘g
/  ———  huong di chuyén khoang vat illite
huéng di chuyén khoang vat smectite

Smectite
Hinh 6. Bicu d6 tam giac so sanh méi quan h¢
nguon, hudng di chuyén khodng vat sét dén
vinh Ha Iong (khoang vat sét luu vuc
séng Hong [17])

Kaolinite
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Khoang vat sét chi thi bién déng nguén cung
cAp tram tich (source-to-sink)

Trong nghién ctu nay, ti 1€
smectite/(illite+chlorite), ham lugng illite va
smectite dugc chap nhan la chi so dic trung
cho bién ddi ngudn cung cap trdm tich cho vinh
Ha Long: ham luong illite ding chi thi cho
nguon tram tich cung cép tir hé thong sbng
Hong; ham lwong smectite va ti ¢
smectlte/(lII|te+chI0r|te) chi thi ngudn tram tich
duoc cung cap tu vung luc dia chung quanh.
Do d6, c6 thé danh gia ngudn cung cip tram
tich nhu sau:

Giai doan | (1920 1930), ngudn cung cap
tram tich tir cac vung luc dia chung quanh vinh
tang, nguoc lai cung cip tir séng Hong giam.

Giai doan | (1930-1960), nguon cung cap
tram tich tir song Hong tang 1én, ngudn cung
cap tram tich tir cac ngudn luc dia chung quanh
vinh giam.

Giai doan 111 (1960 1990), tram tich cung
cap tir song Hong giam nhe, tram tich cung cap
tir luc dia chung quanh van it.

Giai doan 1V (1990- 2011) g|a| doan nay
bién ddi phuc tap theo khdng gian va thoi gian:
tar khoang 1990-2000 nguon tram tich cung cap
vao vinh bat dau c6 su tdng nhe, den sau nam
2000, ngudn cung cip vat lieu tram tich tur
xung quanh vinh gia ting nhanh chong. Sy gla
tang vat li¢u tram tich d6 vao vinh Ha Long c6
thé ly giai bang su gla ting cac hoat ddong nhu:
khai thac, san lap, xay dung chung quanh.

Nguyén nhan bién ddi ngudn cung cip trim
tich dén day vinh

Bién d6i nguon cung cap tram tich dén vinh
Ha Long c6 thé ly giai nhu sau:

Giai doan I, 11, I, tram tich ling dong day
vinh Ha Long duoc cung cap phan chu yéu tir hé
thdng sdng Hong, va toc do lang dong day vinh
khong I6n (thuong chi dat trong khoang 0,5 -
0,7 c;/ndm), tbe d6 ndy co thé con cao hon Vao
nhu:ng nam ¢ 1t xay ra trén h¢ thong séng Hong;
con vat liéu tram tich cung cap tir xung quanh
vinh dong vai tro thir yéu.

Tuy nhién, ¢ giai doan IV (1990-2011),
téc do ling dong tram tich day vinh Ha Long



ting nhanh, tc do trung binh dat trung binh
0,95 cm/ndm. Mic du, trong giai doan nay,
nguon lu:orng tram tich cung cap dén vinh tir hé
thdng song Hong giam do cac hoat dong cua
con nguoi, dic bi¢t la tic dong cua dap thuy
dién Hoa Binh [28], s6 liéu quan tric luu lwong
dong chay qua tram Son Tay (1960-2008) cua
séng Hdng [29] ciing thé hién Xu thé nay
(hinh 4). Nguyén nhan giai tang tbc do Iang
dong tram tich cua vinh Ha gong trong giai
doan nay la do su gia tang nguon vat liéu tram
tich quanh vinh do sy gia ting cua cac hoat
dong nhan sinh nhu: khai thac than, san 14p mat
bang, lan bién ..

KET LUAN

Mic du sé lieu khao sat con han ché, nhit
la tai lieu mau 16i (chico 2 ong phong) nhung
chiing t6i dura ra két luan bude dau nhu sau:

Trong vong 100 nam qua, tbc do ling
dong trdm tich vinh Ha Long trung binh tu
0,41 cnv/nim dén 0,77 c/nam. Toc do Iang
dong bién dong, va cé thé chia thanh 4 glal
doan: 1V (1920-1930); I (1930 1960);
(1960-1990); I (1990-2011), co toc do Iang
dong tram tich trung binh nam twong wng:
0,70 cm/nam; 0,66 cm/nam; 0,50 cm/nam;
0,47 cm/nam (HP16) dén 0,95 cm/nam (HP21)
v6i téc do trung binh tr 0,41 cm/ndm den
0,77 c/nam. So sénh téc do ling dong trAm
tich cua vinh Ha Long véi cac thuy vuc khac:
n6 cao hon hé dim ph4a Tam Giang - Ciu Hai
(0,31 - 0,60 cm/nam) [13], thap hon cira Ba Lat
(0,70 - 3,00 cm/nam) [30], thap hon so vai cac
thuy vuc ven bo Malaysia (1,57 - 8,64 cm/nam)
[31]. Tuy nhién, téc d6 ling dong tram tich cua
vinh dang gia ting trong vong 20 nim trd lai
day (1990-2011).

Ngudn cung cap vat liéu tram tich vao vinh
Ha Long tr hé thong song Hong va luc dia
quanh vinh. Can cin nay thay ddi rd rét tr
nhimg nam 1990, bing sy suy giam nguon
lugng vat lu:orng cung cip tir hé théng song

Hong va su gia tang tir luc dia chung quanh vinh.
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INITIAL RESULTS OF STUDY ON SEDIMENTATION RATE,
SEDIMENT SOURCE TO THE HA LONG BAY: EVIDENCE FROM
THE #°Pb AND *'Cs RADIOTRACER

Bui Van Vuong'?, Zhifei Liu®, Tran Duc Thanh!, Chih-An Huh®,
Dang Hoai Nhon', Nguyen Dac Ve, Dinh Van Huy!

YInstitute of Marine Environment and Resources-VAST
“State Key Laboratory of Marine Geology, Tongji University, Shanghai, China
®Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan

ABSTRACT: Ha Long bay is the World Natural Heritage, which annaually attracts a lot of
foreign and domestic tourists. Nevertheless, in recent years, the landscape of Ha Long bay is
devastated by many negative impacts-the shallowing of the bottom of bay is one of the great
negative impacts. How is the shallowing of the bottom of Ha Long bay? What are reasons for the
negative impacts? Based on the approach “source-to-sink’” combined with results of clay mineral
contents, results of ?°Pb and **'Cs radionuclides, this study will contribute to clarifying the
shallowing of the bottom of Ha Long bay. Results of smectite, illite and smectite/(illite+chlorite)
ratios indicated that the sediment in Ha Long bay not only derives from the surrounding region of
Ha Long bay but also derives from Red river system. Results of “°Pb,, and **¥'Cs,, revealed the
sedimentation rates in the Ha Long bay have varied between 0.47 - 0.75 cm/year over the last 100
years. It can be divided into four periods: period | (1920 - 1930); period Il (1930 - 1960); period 111
(1960 - 1990); and period IV (1990 - 2011) with the average rate of 0.45 cm/year; 0.66 cm/year;
0.50 cm/year; and 0.85 cm/year respectively. The shallowing of the bottom of Ha Long bay was
impacted by human activities such as building reservoirs, mining, urbanization or aquaculture etc.

Keywords: Ha Long bay, clay mineralogy, the °Pb and **'Cs radionuclides datings,
sedimentation rates.
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