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Tém tit: Vinh Ha Long 1a noi c6 canh quan dep va cdc hé sinh thai da dang cao dugc con nguoi
str dung va khai thac trong phat trién kinh té nén chiu tic dong nhan sinh manh m& gay suy glam
moi tmong da va dang dién ra & moi truong Vinh. Bang dong vi phéng xa 210Pb *0Ra danh gla toc
d6 lang dong tram tich trong khoang 150 nim tr¢ lai ddy, va dong vi bén 613C, 3"N va ty s6 C/N
trong trim tich dénh gia ngudn cung cp trim tich cho vinh Ha Long.

Tébc d6 ling dong trim tich & vinh Ha Long dao dong tir 0,02 - 1,56 cm/nam. Trong d6 tdc do ling
dong tram tich 16n nhit & phia bic Vinh gin khu d6 thai ctia mé than Ha Tu, trung binh ¢ trung
tdm Vinh va phia tdy Vinh gan cira séng Bach Ding va nhé nhét & phia déng va phia nam Vinh.
Tram tich ling dong trong Vlnh c6 ngudn goc tir 3 nhém: Nhém 1 chii yéu phan bd ¢ phia tiy va
trung tdm Vinh co nguon goc bién chiu nhiéu tic dong tir lyc dia; Nhém 2 phéan bd & cdc 16p sau
ddy Vinh c6 ngudn gdc bién sau d6 bi qua trinh phong héa luc dia do bién thodi hodc tic dong tir
luc dia 16n; Nhém 3 c6 ngudn gbc bién phan bd gan bo, it chiu sy chi phdi khéi nude luc dia

nhung chiu anh hudng cia tham thyc vat lyc dia.

Tir khéa: Toc do lang dong tram tich, 8"°C, "N, ty s6 C/N, vinh Ha Long.

1. Mé dau

Téc do lang dong trdm tich trong thity vuc
phan dnh vai tro cua qud trinh tg nhién, tuy
nhién c¢6 anh huéng cia tic dong nhén sinh dén
qué trinh lang dong tram tich. Pi kém vdi né 1a
nhiéu tdc dong tiéu cyuc 1a nong héa thiy vuc
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gdy can tr& dén giao thong thiy, suy giam chirc
nang hé sinh thdi cta thuy vuc. Vinh Ha Long,
noi dugc UNESCO phong ting di san vé Thién
Nhién thé gi¢i va da dang Pia chét va DPia mao,
dang 12 diém du lich ndi tiéng & Viét Nam va Ia
diém dén cia du khach thé gidi, chiu nhiéu 4p
luc vé moi truong biéu hién béng su cO mat cac
chat 6 nhiém nhu héa chit bao vé thuc vat,
PCBs, PAHs [1-3] chiing gép phan gy ra suy
thodi dja hé. Hiéu dugc nguén cung ce”ip, toc do
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ling dong trAm tich s& gitp c6 giai phdp giam
thiéu céc rii ro dén méi trudong thay vuec.

Pong vi phéng xa, ddng vi bén 1a mot cong
cu khd hién dai dugc nhiéu nude st dung lam
cdng cu gidm siat mdi truong, danh giad nhiing
tdc dong cta tu nhién va con nguodi tdi moi
trudng va dién bién moi truong theo thoi gian.
Dong vi phéng xa *'’Pb va **°Ra dugc sir dung
dé dinh tudi cac 16p tram tich trong khoang 200
nam tro lai day. Pong vi bén hay ty s6 dong vi
bén carbon °C/"C (8°C), nito "N/*N (3°N)
va ty sb carbon/nito (C/N) duoc sir dung nhén
dang nguon vat cht hiru co trong méi trudng.
Dong Vi bén carbon *C/"*C (8"QC), nito "N/™N
(6"°N) va ty s6 carbon/nito (C/N) trong tram
tich & cac thiy vuc nhan dugc tur nhiéu nguén
khac nhau tir thé giGi sinh vat, tir trong dat bao
mon quanh thiy vue, tir khong khi [4], moi
ngudn khac nhau ¢ nhing gia tri ty s6 dong vi
khéc nhau. Trim tich ghi nhan céc tic dong cua
tu nhién va nhan sinh do vy ding né dé giai
doan cac qua trinh ty nhién va tdc dong nhan
sinh d3 ting dién ra tic dong dén thay vuc [5].

Nhing nghién ctru vé gid tri §"°C dau tién &
thé gidi thuc vt chia ra 1am 2 nhanh 1a thuc vat
c6 mach va thyc vat khong mach, nhanh thuc
vat khong mach la cac loai thyc vat don bao
phu du (tao), nhanh thyc vat c6 mach 1a cac
thuc vat da bao (ciy than gd, ciy than thao).
Nhanh thuc vat da bao chia ra lam hai nhém C4
(ciy than thao nhu cic loai cd) co gia tri §"°C
dao dong (-22) - (-8) %o va nhém C3 (cidy than
g0) c6 gia tri 8"°C dao dong (-33) - (-23) %o, ca
hai nhom thyc vat C3 va C4 nay déu c6 ty sb
C/N > 20 [6]. Nhanh thuc vat khdng mach thuc
vat phit du gia tri "°C dao dong tir (-28) — (-25)
%o trong moi truong luc dia va trong moi
truong bién dao dong -24 oo 161 -18 %o, ty 5O
C/N cua tao < 10. Khi quyen hoa tan CO, vao
thay quyen roi chuyen vao tram tich c6 gia tri
5" C (-7) - (-6) %o. Nguon trong h¢ bicarbonat
(HCO;) trong bién 1a + 1,5 %o [7-9]. Ngudn
bao mon dat §"°C dao dong (-28,7) — (-23,4)
%o, ty s6 C/N dao dong 10 - 20 [10-12]. Gi tri
8N trong mdi truong la chi thi kha tét, 5N
dao dong tir 4 %o téi 10 %o trung binh 6 %o
dugc cho 1a ngudn trong bién, §"°N dao dong

tir -10 %o t6i 10 %o trung binh 2 %o dugc cho 1a
nguén tur luc dia.

Trong nghién ctru nay biang ddng vi bén
("N, 8"C), do nhanh méi truong, déng vi
phéng xa (*'°Pb, *°Ra) ddnh gid toc do ling
dong trdm tich va nhan dang cic ngudn cung
cép vat chét cho vinh Ha Long, danh gia anh
huong twong tdc cac qua trinh lyc dia — bién
qua sy ghi nhan cac gia tri dong vi bén trong
cac 16p trim tich cot khoan theo thoi gian.

2. Tai liéu va phwong phap nghién ciru
2.1. Tai liéu

Trong thang 6 nam 2014 dai dién cho mua
mua, tién hanh khao sat trén vinh Ha Long thu
bay cot khoan tram tich ¢ vi tri nhu hinh 1. Tai
cac vi tri thu mau do cac thong s héa 1y cua
nude bién (pH, d6 duc, do mudi, oxi hoa tan) va
do thong sO dia héa mdi truong cua tram tich
tang mat (pH va Eh). Cac thong s6 cua nudc
bién do bang may WQC-22A cua TOA, Eh va
pH trong trim tich do bang may pH Oakton sau
khi may dugc chuén.

Thu 7 cot khoan trim tich bang dng phong
trong luc véi duong kinh ngoai 75 mm, bén
trong 6ng phong 1a 6ng 16t lam bang thay tinh
hiru co véi duong kinh ngoai 64 mm. Cac dng
mAu tram tich duoc citlemtr0-1 cm, 2 cm
tr 1 -2lem, 3 cm tr 21 - 60 cm, mau dugc
dung trong 6ng nhua polyetylen (PE) va bao
quéan & 4°C cho dén khi vé phong thi nghiém va
hong khé & diéu kién diéu hoa 16°C.

2.2. Phwong phdp nghién cuu

2.2.1. Phan tich thanh phan dé hat tram tich

Mau trim tich dem phén tich thanh phan d6
hat dugc xtr 1y loai bo mudi b?ing nudc cht, loai
bo cdc chét hitu co béng H,0,, tich mau trAm
tich ra lam 2 cap hat 1én hon 0,063mm va nho
hon 0,063mm. Sau d6 phan tich trén rdy véi cap
hat 16n hon 0,063 mm, phéan tich trén pippet voi
cép hat nho hon 0,063 mm, két qua phéan tich
thanh phan cip hat duoc phan loai trim tich
theo Folk va Ward 1957.
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Hinh 1. So d6 thu mau 15 khoan & vinh Ha Long.

2.2.2. Tinh téc d¢ ling dong tram tich

Dé tinh téc d6 ling dong trim tich trong cot
khoan phai str dung két qua phén tich *'°Pbg, c6
thoi gian ban phan huy 22,3 ndm trong céc 16p
trdm tich 15 khoan v6i md hinh CRS d tinh
tudi va toc d6 ling dong tram tich.

Phan tich *°Pb va **Ra trong tram tich:
2%Pb trong tram tich dugc hda tan trong HNO3
va HF, dung dich 2pg dugc dua vio mau trude
khi phi mau nhim ddnh gid hiéu xuit cua
phuong phép. Cic *'°Po duoc sinh ra do *'°Pb
dugc cho hap phu trén dia bac rdi dem do dudi
mdy phan tich quang ph6 anpha, d6 thu héi cua
phuong phép tinh qua **Po dat 85-95 %. **°Ra
dugc do tryc tiép trén may quang phd gama.

Tinh tudi trdm tich st dung md hinh CRS,
md hinh CRS dugce dé xuit boi Krishnaswami
[13], sau nay hoan thién bdi Robbins va
Appleby [14-16], tudi tram tich c6 gid tri

khoang 200 nim. Tinh tudi trim tich theo cong

thire (1), toe do léng dong tram tich theo cong

thire (2). Phan tich *'°Pb va Ra duogc tién

hanh tai Vién Nghién ctru Hat nhan thudc Vién

Nang luong nguyén tir Viét Nam.

" A(O))
A(x)

= In(
(D

Trong d6 t: thoi gian (nam), X la hang s6 =
0,031; A(0) tong luong 21pp trong cot khoan;
A(x) 1a lugng *'Pby, tich lily dén do siu x.

SR =1/(t2-t1) (2)

SR: toc do léng dong tram tich ‘cm/ném; tll, 2
1a thoi gian dugc tinh theo (1); 1 — bé day 16p cat.

2.2.3. Phan tich nguon goc tram tich

Ngudn goc tram tich dwoc xdc dinh trén co
s& két qua phén tich cdc dong vi bén 8"°C, §°N,
ty s0 C/N trong céc 16p tram tich cta cot khoan.
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Béng 1. Cac thong s6 hoa 1y ciia nudce va dia héa mdi truong ciia tram tich ¢ vinh Ha Long

TT Tram Nudc Tram tich
pH D6 muodi (%o) Do duc (mg/l) DO (mg/l) pH Eh (mV)

1 HL2 7,9 8,9 22,9 6,8 7,2 -67,9
2 HL6 7,9 14,6 42,0 8,0 7,3 -72,4
3 HL18 7,9 17,9 28,0 7,3 7,2 -69,6
4 HL26 7,9 23,9 8,0 7,5 7,2 -69,6
5 HL39 8,0 25,2 5,5 6,7 7,0 -58,2
6 HL46 8,0 25,3 4,0 8,2 7,3 -72,2
7 HL58 7,9 25,8 8,0 6,6 7,1 -64,0

Phan tich céc gid tri ddng vi bén (813C
3"N) trong tram tich bang cich nghién tram
tich va g6i bang con nhong thiéc, do trén khdi
phd ké ty s6 dong vi IRMS (Isotope Ratio Mass
Spectrometry), hé théng PDZ Europa 20-20 ciia
hing Sercon, Cheshire, Anh. Ty sd dong vi
duoc tinh b?ing cong thuc (3). Phan tich nay
duoc tién hanh do tai Truong Dai hoc
California, Hoa Ky.

X = MJOOO

Rsa %) 3)

Trong d6 X = "C hoic 15N R, 12 ty sb cua
1XC/IZC hoac SN/"N ctia miu can do, Rs[d la ty
sO cua 13C/12C hoac BN/"N ctia miu chuén.
8"C clia cdc miu chudn duoc so sanh véi §°C
cua V-PDB (Vlenna Peedee Belemnite) va §'°N
cua cidc mau chuan dugc so sanh véi 8N
khong khi. Sai sd ciia phép do 0,2 %o dbi voéi
813C va 0,3 %o dbi v6i 3°N. Tong cacbon (Cwng)
va tong nito (Nigne) durgc t1nh toan bang cac so
sdnh dién tich peak ctia mau chuan da blet truge
ham lugng véi dién tich peak ctia mau can do
trén khéi phd ké.

2.3.4. Phuwong phdp sir Iy thong ké

Trong bai bdo sir dung cic gia tri thong ke,
ky thuat gom cum (phidn nhém theo thir bac),
céc k¥ thuat ndy sir dung trén phan mém Excel
2003 va phan mém Origin Pro 9.0. Céc gid tri
thdng ké dugc st dung 12 gid tri 16n nhét, gia tri
nho nhét, gia tri trung binh va gid tri do 1éch.
Co s6 ciia ky thuat phan nhém 1a dya vao két
quéa dau vao clia miu véi cdc thong sd phan tich
khic nhau, phan mém Origin Pro 9.0 dwa vao
céc théng s6 d6 sé chia thanh cdc nhém khéc

nhau, mdi nhém c¢6 miu véi cic théng sb twong
d6i gibng nhau vé két qua. Trong nghién ciru
nay dya vao ky thuat phan nhom dé nhan biét
ngudn cung cip va hiéu qué trinh ciia ty nhién
& Vinh.

3. Két qua nghién ciru

Céc tinh chit vat 1y va chi tiéu dia h6a mdi
truong cua nudc bién vinh Ha Long gom co pH,
d6 duc, d6 mudi, 6xi hoa tan, trong tram tich co
pH va Eh nhu bang 1. Tai cac tram, gié tri pH
nudée ludn 16n hon hodc bang 7,9 cho thay khéi
nuédce kha 6n dinh gilia cac tram, do mudi chiu
anh huéng cua khoi nude luc dia gan cira song
< 20 %o, 80 duc > 20 mg/l. Vung it chiu anh
huéng cua song Bach Déng c6 d6 duc < 10
mg/l, 46 mudi > 20 %o (bang 1). Hau hét oxi
hoa tan trong nuéc déu > 6,2 mg/l. pH trdm tich
thé hién mdi truong kiém yéu 7,0 < pH <75
va ché do khir (Eh <0) (bang 1).

Trong 7 cot 16 khoan tram tich & trong vinh
Ha Long phén b 6 loai trim tich theo phan loai
ctia Folk va Ward 1957 gdm c6 cét rit nho, bot
rat 16n, bot 16n, bot trung, bt nho va bot rat
nhé (hinh 2). Trong 18 khoan HL2 phan bé 3
loai trdm tich 1a bot rat 16n (Md = 0,035mm),
bot 16n Md = 0,017 - 0,026mm ) va bot trung
(Md = 0,009 - 0,015mm). Trong 16 khoan HL6
phan bd 3 loai tram tich 1a bot rat 16n (Md =
0,033mm), bdt trung (Md = 0,008mm) va bot
nhé (Md =0,005 - 0,007mm ). L6 khoan HL18
phan bd trdm tich bot rat 16n (Md = 0,034 -
0,049mm), bot 16n (Md = 0,017 - 0,030mm),
bot trung (Md = 0,010 - 0,015mm). L6 khoan
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HL26 phan bd bot rat 16n (Md = 0,047mm), bot
16n (Md = 0,016 - 0,029mm) va bdt trung (Md
= 0,012-0,013mm). L5 khoan HL39 phéan bd
bot rat 16n (Md = 0,042 - 0,045mm), bot 16n
Md = 0,021 - 0,027mm), bét trung (Md =
0,009 - 0,01 1mm) va bot nho (Md = 0,008mm).
L3 khoan HL46 phan bd cit rit nho (Md =
0,083 - 00,084 mm), bot 16n (Md = 0,016 -
0,027mm), bt trung (Md = 0,014mm), bot nhd
(Md = 0,004mm), bot rat nho (Md = 0,003mm).
L3 khoan HL58 phan bd bot rat 16n (Md =
0,063mm), bot 16n (Md = 0,025mm), bt trung
(Md =0,008 - 0,015mm), bot nho (0,005 -
0,008mm).

Tbc d6 liang dong tram tich (SR) va thoi
gian thanh tao tridm tich cta cic 16 khoan thé
hién bang 2. Téc d6 ling dong trim tich dao
dong tur 0,02 - 1,56 cm/nam, toc do léng dong
trdm tich 16n nhit & phia bic Vinh (HL26) va
trung tdm Vinh (HL18) va phia tdy (HL2),
nhitng noi nay gan khu vuc dd thai ciia mo than
Ha Tu (HL26), vung triing cua ddy Vinh
(HL18) va gan cira song Bach Dang (HL2). Téc
do léng dong trAm tich & céc khu vuc khac con
lai nhin chung c6 toc do ling dong trim tich
thip hon phin bd & phia dong Vinh (HLS5S,
HL46) va ph1a nam th (HL39) (bang 2, hinh
2). Toc d9 ling dong tram tich trong Vinh phan
4nh moi truong trim tich khd 5, & mot sd cot
khoan tbc d6 lang dong tram tich ting theo thoi
gian trong khoang 150 nim trd lai day phan b
6 HL26, HL.2, HLL18, HLL.39, c4c tram con lai ¢6
tbc d6 ling dong trim tich c6 xu thé khong ro
rang (hinh 2) HL6 va HL46. Tudi cta tram tich

quan tric duoc tir nim 1869 dén 2014 (bang 2),
d6 sau cot khoan quan tric duoc tudi 0 - 36 cm
(bang 2, hinh 2).

Ham luong téng carbon (Cgpe) trong trAm
tich 16 khoan dao dong kh4 16n 1104 — 22437
mg/kg kho, trung binh 11167 mg/kg kho (bang
3) Ham lugng tong nito (Ngye) trong trAm tich
16 khoan 16n nhat gip & tram HL26, sau dén
HL6, tai tram HL58 c6 ham lugng nho nhat
(bang 3), ham luorng Niéng dao dong 210 - 1072
mg/kg kho. Ty s6 C/N cao nhét gip & HL39 sau
dén HL26 (bang 3), gid tri C/N dao dong tur 5 -
41. Gia tri 8"C trong tram tich nhé nhat & HL2
tiép theo HL26 va HL6, gi4 tri 5"°C 16n nhat &
HL39 sau d6 dén HL58 (bang 3), gi4 tri 8"°C
dao dong (-25.77) — (-6,54) %.. Gia tri 3°N
trong tram tich cao nhat & HL39 tiép dén HL46
va HL18, nho nhat gip ¢ HL5S, gia tri 8"°N dao
dong 1,84 - 5,20 %o.

4. Thao luin

Téc @6 léng dong tram tich trong vinh Ha
Long nhin chung kha nhé, ching thay ddi theo
thoi gian & mdi vi tri khiac nhau trong khoang
150 nim qua, toc do ling dong trim tich trung
binh & cic vi tri nho hon 0,6 cm/nam. Tuy vay
trong céc cot khoan tram tich ghi nhan toc do ling
dong trAm tich & mot s6 thoi diém cao hon so véi
nhitng thoi diém khéc, trong cot khoan HL2
(1913, 2010, 2013, 2014), HL6 (1937), HL18
(1971, 1975, 1984, 2013, 2014), HLA6 (1930).

Béng 2. Téc do ldng dong trim tich (cm/nam) & vinh Ha Long

TT Tram  Nim Nho nhét L6n nhit Trung binh D9 léch
1 HL2 1872-2014 (0-33cm) 0,10 0,74 0,30 0,19
2 HL6 1915-2014 (0-21cm) 0,10 0,68 0,26 0,17
3 HL18  1881-2014 (0-36¢cm) 0,21 0,78 0,45 0,17
4 HL26  1889-2014 (0-31cm) 0,08 1,56 0,53 0,41
5 HL39  1870-2014 (0-10cm) 0,02 0,32 0,13 0,13
6 HL46  1876-2014 (0-15cm) 0,06 0,24 0,14 0,07
7 HL58  1869-2014 (0-11cm) 0,04 0,06 0,05 0,01
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Hinh 2. Tc lang dong tram tich & vinh Ha Long.
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Bang 3. Ham lugng carbon, nito va déng vi ctia nd trong trim tich vinh Ha Long

Carbon

Ldkhoan  Tang (cm) Niam 3"C (%) 8N (%0)  tong Nito tong Ty s6 C/N
(meke) (kO
1-3 2013 -23,99 4,38 8764 889 10
HL2 21-24 1931 -25,66 2,50 10292 791 13
42 -45 - -25,77 2,64 11557 795 15
1-3 2010 -22,59 4,31 9753 1050 9
HL6 11-13 1952 -21,30 4,13 10114 930 11
19 -21 1915 -13,64 4,12 15585 835 19
1-3 2013 -16,72 5,20 8113 572 14
HL18 9-11 1994 -18,01 4,82 7250 555 13
21-24 1968 -21,58 3,11 2886 423 7
3-5 2011 -20,36 4,29 22437 1072 21
HL26 11-13 2000 -20,73 4,15 21817 1072 20
21-24 1968 -18,08 4,16 19367 847 23
3-5 1989 -11,02 5,15 9706 546 18
HL39 11-13 - -6,97 4,87 8362 361 23
21-24 - -6,54 4,72 13320 504 26
3-5 1989 -8,79 4,58 11607 532 22
HL46 11-13 1921 -15,27 4,36 7493 578 13
21-24 - -18,01 4,58 13545 851 16
1-3 1986 -9,50 4,73 19192 466 41
HLS58 11-13 - -13,67 1,88 2246 210 11
21-23 - -14,22 1,84 1104 218 5

Nhiing sy kién dé co thé lién quan dén mot
sb thoi diém bao va lii lut 16n & mién bac Viét
Nam lam t6c d6 ling dong trdm tich ting cao &
cOt khoan, tran Iyt nam 1913 va 1915 gay 1 16n
trén hé thong song Théi Binh (HL2) [17], tran
& va lut 16n nam 1937 & Pha Lai (HL6) [18],
cdc tran lut 16n dién ra vao nim 1968, 1971,
1984 ¢ ddng bang Bic Bo (HL18) [17], vao cic
nam 2008, 2013 va 2014 (HL2, HL18, HL26)
bdo va mua 16n vao Hai Phong - Quang Ninh
gdy mua lon va la quét [18]. Nhing sy kién 1t
lut 16n & luc dia cung cdp ngudn tram tich 16n
tur luc dia t6i dai ven bd vinh Ha Long, & nhitng
thoi diém d6 téc do lang dong tram tich cao hon

S0 V61 trude va sau cic sy kién bao 1l ¢ trong
cac coOt khoan.

Dya vao dong vi bén 8"°C, "N va ty sb
C/N nhan biét ngudn gdc vat liéu tram tich &
vinh Ha Long theo thoi gian ghi nhan c6 ngudn
géc trdm tich tir luc dia va tir bién. Tram tich
ngudn gbc luc dia c6 gid tri 8"°C (-33) - (- 24)
%o, 8N < 4 %o, ty s6 C/N > 12, sy anh huong
cia moi truong luc dia thé hién kha o & HL2
noi gan ctra Bach Dang (SBC = (25 77) - (-
25,66) %o, 8'°N < 4 %o, C/N >12). Tram tich ¢6
ngudn goc bién c6 8°C (-7) - (-24) %o, 5N > 4
%o, ty s0 C/N < 10 thé hién kha r6 & HL6, HL.26
HL18, HL39 va HL46. M6t s6 16p trim tich thé
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hién ngudn gbc bién nhung anh hudng cia luc
dia & HL18 16p 21 — 24 cm (1968) (8"°N =3,11
%0; 8°C = 21,58 %o, C/N = 7) va HLS8 & 11-
13cm va 21-23cm (8N =1,84 - 1,88 %c; §"°C = (-
13,67) — (-14,22)%0, C/N = 5-11) (hinh 3, bang 3).

St dyng phan tich nhém (cluster) bang
phuong phdp Hierarchical (Clusster method:
Group average; Distance type: Euclidean) trén
phan mém OrginPro 9.1 thong sé dau vao §"N,
8"C, Ciéngs Nigng V2 C/N ctia 21 miu trong 7 cot
khoan trim tich da chia thanh 3 nhém nhu hinh
4, mdi nhém xdc dinh khic nhau vé ngudn gbc
vat liéu trAm tich, thudc tinh ctia cac nhém &
trong bang 4.

Nhém 1 ¢6 ngudn gde vat liéu trém tich
blen chiu anh huong luc dia gan ngudn cung
cap song Bach Dang hién tai biéu hién ro bang
d6 man nudc bién phan b tir o dén mdn, do
duc cao. Nhém 2 ngudn vat liéu c6 ngudn goc

bién bi phong héa luc dia do qud trinh bién
thodi hodc qua trinh lyc dia anh hudéng manh,
phan b & HL18 (21-24cm) vao nim 1968 biéu
hién bang 8"°N = 3,11%o su kién nay c6 thé lién
hé vai sy kién céc tran 11 Iyt vao Quang Ninh
nhitng nim 1968 d4 mang ngudn tram tich luc
dia ra Vinh va HL58 (11-13cm va 21-23cm) 1a
2 1op tram tich mau vang loang 16 dugc cho la
tram tich ngudn gdc bién bi phong héa ciia hé
tang Vinh Phiic phan b ¢ ddy Vinh ¢6 gid tri
8N = 1,84 - 1,88 %o. Nhém 3 nguon gbc tram
tich bién it chiu anh hudéng cia khédi nudc luc
dia nhung chiu anh hudng cua thyc vat lyc dia
gém hai nhom thuc vat C3 va C4 kha 16n dac
trung boi hé s6 C/N > 20 phan bd chu yéu &
HL26 va HL58 (1-3cm), c4 HL26 va HL58 nim
gan st by bién va gan cdc khu d6 thai cua cac
bai thai than & ven bo Ha Long dén Cam Pha.

50 |
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40+ O HLe | ®
¥ HL18 |
* HL26 |
301 v HL39 | Bién
Z & HL46 |
o * v
204 © HLS8 | R
N
| L 4
10F————————— A ————
Luc dia | * @
o T T T T T T T 1

45 -40 35 30 -25 -20 -15 -10 -5
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Hinh 3. D thi 2 thanh phén giita cic dong vi bén, ti s6 C/N.
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Béng 4. Mot s6 dic diém cua dong vi bén, ty sb C/N cia 3 nhém

) e 13 15 Tong carbon T6ng nito . A
Nhém Gia tri 6°C (%0) 6 "N(%o0) (me/ke) (me/ke) Ty s0 C/N
NN. -25,77 2,50 7249,50 361,45 9,29
3 LN. -6,54 5,20 15585,17 1050,14 26,44
Nhom 1
TB. -17,47 4,26 10255,89 711,72 15,53
bL. 7,11 0,91 2439,26 214,40 5,48
NN. -21,58 1,84 1103,56 209,59 5,06
Nhém 2 LN. -13,67 3,11 2885,99 422,89 10,72
TB. -16,49 2,28 2078,67 283,49 7,54
bL. 4,42 0,72 902,98 120,80 2,89
NN. -20,73 4,15 19192,35 466,24 20,35
. LN. -9,50 4,73 22436,79 1072,35 41,16
Nhom 3
TB. -17,17 4,33 20703,33 864,39 26,33
bL. 5,25 0,27 1664,72 285,89 9,95

Ghi tri: NN. - nhé nhét; LN. — 16n nhat; TB. — trung binh; BL. — d6 léch
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Hinh 4. Két qué phéan tich nhém (cluster) ctia mau 18 khoan tram tich vinh Ha Long.
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5. Két luan

Téc @ lang dong trim tich trong 150 nim
qua ¢ vinh Ha Long nhd, dao dong tir 0,02 -
1,56 cm/nam, trung binh tai mdi khu vuc déu
nho hon 0,6 cm /nam. Téc d6 16n nhat 14 phia
bic Vinh (HL26), dao dong 0,08 - 1,56
cm/nam, trung binh 0,53 cm/nam. Tiép dén 1a
trung tdm Vinh (HL18) dao dong 0,21 - 0,78
cm/nam, trung binh 0,45 cm/ndm va & phia tay
Vinh (HL2, HL6) dao dong 0,1 - 0,74 cm/nam,
trung binh 0,26 - 0,30 cm/nam. Tdc d6 ling
dong trAm tich nho ¢ phia déng (HL46 va
HLS58), dao dong tir 0,04 - 0,24 cm/nam, trung
binh 0,14 cm/nam va phia nam (HL39) téc do
lang dong trdm tich dao dong 0,02 - 0,32
cm/nam trung binh 0,13 cm/nam.

Nguén géc vat liéu tram tich trong vinh Ha
Long c¢6 3 nhém ngudn gbc khic nhau. Nhém 1
¢6 ngudn gdc bién chiu chi phdi manh mé cia
luc dia c¢6 cdc dic trung 8°C = -17,47 + 7,11
%o, 8°N = 4,26 £ 0,91 %o, C/N = 15,53 + 5,48,
Nhém 2 ¢6 ngudn goc tram tich blen bi phong
héa do qua trinh bién thodi hodc ngudn gbc bién
nhung bi tic dong cia luc dia manh m¢, ching
phan bd & 16p sau ctia ddy vinh c6 cic dic trung
5"°C = -16,49 & 4,42 %o 5"°N = 2,28 + 0,72 %o,
C/N =7,54 +£2,89. Nhém 3 c6 nguon gdc tram
tich bién it chiu anh huéng khéi nuée luc dia
nhung chiu anh hudng nhiéu cta tham thuc vat
bac cao lyc dia dac trung béi 8°C = -17,17 +
5,25 %o, 5"°N = 4,33 + 0,27%0 va C/N = 26,33 +
9,95.

Loi cam on

Bai bao nay 1a két qua dé tai ma sd VAST
06.03/14-15, bén canh d6 nhan dugc su hd trg
kinh phi cta dé tai VAST 05.03/16-17, d¢ tai
NDT.01.CHN/15. Tap thé tac gid xin cam on
Vién Han lam Khoa hoc va Cong nghé Viét
Nam, B6 Khoa hoc va Cong nghé da cép kinh
phi thyc hién cac nhi€m vy nay.
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Sedimentation Rates and Sediment Supply Sources
to Ha Long Bay in the Past 150 Years
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Abstract: The Ha Long bay with beautiful landscape and high biodiversity ecosystems being used
by humans for economic development is being vigorously impacted by human life, resulting in
causing the environmental degradation of Ha Long bay. By the analysis of *'’Pb, **’Ra it is possible to
judge sedimentation rates, and 3"°C, 8"°N and the C/N ratio in sediment being considered the sources
of sediment supply to Ha Long Bay.

Sedimentation rates in the Ha Long bay range from 0.02 - 1.56 cm/year. The highest sedimentation
rare in the North of the Bay near Ha Tu coal mine, the medium in the Centre of the Bay and the West
near Bach Dang river mount, and the lowest sedimentation rate is in the South and the East of the Bay.

The sources of sediment supply to Ha Long Bay are divided into three groups. The first group
distributed in the West and the Centre of the Bay is marine source, but strong affected by mainland
environment. Second group distributed in deep layers of the Bay has the marine source and then it is
weathered by regressive processes. The third group is marine source, distributed in near shore with a
little affected of water from mainland, but it is affected strongly by the continental vegetation.

Keywords: Sedimentation rate, 8"°C, 8"°N, C/N ratio, Ha Long bay.



