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Abstracts: The sedimentary environment characteristics in Mong Cai coastal area were assessed
through pH, Eh, grain sizes, ?*Ra, 2°Pb, S%o, DO parameters. Mong Cai coastal area is mostly
influenced by Ka Long river system that makes changes in the salinity, pH of water, pH and Eh of
sediment, grain sizes, and sedimentation rates in the coastal area. There were six sediment types in the
coastal area which were coarse sand, medium sand, fine sand, very fine sand, very coarse silt, and coarse
silt. Fine sand was common in surface sediments; very fine sand was dominant in sediment core at Ka
Long river mount; coarse silt and very coarse silt were common in sediment core at Mui Ngoc. The
average sedimentation rate at the Ka Long river mouth (0.72 cm/year) was higher than that at the Mui
Ngoc (0.27 cm/year). The sedimentary environment was divided into 3 groups, the first group was marine
characteristics higher than the terrigenous characteristic, the second group was terrigenous characteristics
higher than marine characteristics, and the third group was marine characteristics. In sediment cores
showed 3 stages. In stage 1, distribution fine sand, very fine sand, and very coarse silt, from 52 to 80 cm
at the Ka Long river mouth and from 40 to 52 cm at the Mui Ngoc. In stage 2, distribution of very coarse
silt, coarse silt, from 38 to 52 cm (1947 - 1877) at Ka Long river mouth with sedimentation rate from
0.08 to 0.31 cm/year, at the Mui Ngoc from 12 to 40 cm (1944 (12 -14 cm)) with sedimentation rate of
0.09 cm/year. In stage 3, distribution very coarse silt, very fine sand, fine sand, from 0 to 38 cm (1919 -
1961) at the Ka Long river mouth with sedimentation rate of 0.34 - 1.62 cm/year, at the Mui Ngoc
from 0 to 12 cm (2019 — 1966) with sedimentation rate of 0.07 - 0.51 cm/year.
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Mot s6 dic diém moi truong trAm tich bién
ven bo Mong Cai, Quang Ninh, Viét Nam
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Wien Méi truong, Dai hoc Hang Hdi Viét Nam, 484 Lach Tray, Hai Phong, Viét Nam
2Vién Tai nguyén va Moéi truwong bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
246 Pa Nang, Hai Phong, Viét Nam
3Vién Nghién ciru Hat nhan, Vién Nang lwong Nguyén tir Viét Nam,

1 Nguyén Twr Luc, Pa Lat, Lam Do”‘ng, Viéet Nam

Nhan ngay 18 thang 3 ndm 2021
Chinh sira ngay 15 thdng 4 nam 2021; Chap nhan dang ngay 05 thang 5 nam 2021

Tém tat: Pic diém moi truong tram tich bién ven b Méng Cai dugc danh gia qua thanh phéan cép
hat, pH, Eh, dong vi phong xa 22°Ra, 29Pb, d6 mudi, oxy hoa tan. Ving bién ven bd Méng Cai chiu
anh huong tir song Ka Long tao nén sy bién dong vé d6 mudi, pH nuéc bién, pH va Eh trAm tich,
thanh phan cip hat, toc d6 ling dong trim tich & ven bd. C6 6 loai trim tich phan bd & ven bo 1a cat
tho, cat trung, cat min, cat rit min, bot thd va bot rat tho. Cat min phd bién nhat & ting mit, cat rat
min phé bién & cot mau tram tich cira song Ka Long, bt tho va bot rat tho phé bién & cot mau tram
tich & Miii Ngoc. Téc do lang dong tram tich trung binh ¢ ctra s6ng Ka Long (0,71 cm/ndm) cao hon
so voi ¢ Mii Ngoc (0,27 cm/ndm). M6i truong tram tich bién ven bo chia thanh 3 nhém, nhém
1 anh hudng cta bién nhiéu hon cua luc dia, nhom 2 anh huong cua lyc dia nhiéu hon cia bién,
nhém 3 anh huong cua bién. Trong cot mau tram tich chia thanh 3 thoi ky tram tich. Thoi ky dau
1éng dong cat min, cat rat min va bot rat tho, tir do sau 52 — 80 cm & cta song Ka Long va tir do sau
40 — 52 cm & Mili Ngoc. Thoi ky giira ling dong bot rat thd va bot thd, & cira song Ka Long tir do
sau 38 — 52 cm (1947 - 1877) c6 tdc d6 lang dong trim tich 0,08 - 0,31 cm/nam, & Miii Ngoc tir do
sau 12 — 40 cm (1944 (12 cm)) c6 toc d6 lang dong tram tich 0,09 cm/nam. Thoi ky cudi ling dong
bot rét tho, cat rat min, cat min, tir d6 sdu 0 — 38 cm (2019 - 1961) & cira sdng Ka Long cé tdc do
ling dong tram tich 0,34 - 1,62 cm/nam, & Miii Ngoc tir d6 sau 0 — 12 cm (2019 — 1966) c6 toc do
ling dong tram tich 0,07 - 0,51 cm/nam.

Tir khéa: Tram tich, thanh phan cip hat, tbc d6 ling dong, Méng Cai, Viét Nam.

1. Mé dau
MBoi truong tram tich gébm cac thanh phan

nudéc, tram tich, hinh thai va dong luc cua moi
truong [1], 1a noi ma sinh vat sinh song va phat
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trién. Do vy néu méi trudng thuan loi s& tao su
phat trién tt cho cac loai sinh vat, ngugc lai moi
truong khong thuan lgi s€ anh hudng Ién doi
song sinh vat. Hai hop phan nudéc va tram tich la
Cac dic trung co ban dé hiéu rd dic diém moi
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truong ven bo, ching bién dong theo thoi gian
va khong gian dudi tac dong cuia cac qua trinh ty
nhién va hoat dong nhan sinh.

Nghién ctru cua Cao Thi Thu Trang va cong
su Vé chat luong nudc bién ven bo Moéng Cai [2]
da chi ra nguon thai lyc dia tir khu dan cu, hoat
dong du lich, chin nuéi, nudi trong thily san va
cong nghiép tac dong dén moi truong bién ven
bd. Két qua tinh toan cho thdy ngudn thai tang tir
1,16 dén 2,32 1an tir ndm 2020 dén 2030 so véi
nim 2016. Cac nghién ctru vé kim loai ning
trong tram tich tang mat & Tra C6 cho thdy co sy
gia tang theo thoi gian trong khoang 10 nadm tu
1999 dén 2010 [3]. Cot mau tram tich & d6i gian
triéu c6 ham luong Cu, Pb, Zn, As, Cd thap hon
quy chuan trim tich ctia Viét Nam va huéng dan
tam thoi vé tiéu chuén chét lugng trAm tich cua
Canada (ISQG) nhung c6 xu thé ting 1én theo
thoi gian [4]. Tai khu vuc Tra C6 cac mau trong
giai doan tir 2010 - 2014 ¢6 ham lugng kim loai
nang, hoa chit bao vé thuc vat, hydrocarbon
thom da vong, polychlorinated biphenyl déu
nhé hon QCVN 43: 2017 [5]. Mét sb kim loai
ning c6 ham lugng cao trong trim tich vinh Tién
Yén - Ha Cdi cho thay As, Cu, Hg vuot ngudng
ISQG cua Canada [6].

O khu vuc bién ven bo Viét Nam, toc do léng
dong trAm tich trong mot s6 thuy vuc duoc
nghién ctru bang k¥ thuat déng vi phong xa da
danh gia dugc anh hudng cua qua trinh ty nhién
va hoat d6ng nhan sinh dén méi trudng thiy vuc.
Téc d6 ling dong tram tich & dam pha mién
Trung Viét Nam dao déng tu 0,11 téi 3,44
cm/nam [7], & bdi triéu cira song Ba Lat dao dong
tr 0,78 dén 1,2 cm/nam [8], & ctra song Bach
Ding dao dong tir 0,69 dén 0,82 cm/nam [9], &
Vinh Ha Long dao dong tir 0,02 dén 1,56
cm/nam [10]. Téc d6 ling dong trim tich trong
cac thuy vyc tang nhanh, c6 thé mé rong dién
tich cac bii triéu ven bién. Tai nhitng noi c6
ludng giao thong thity toc do lang dong tram tich
tang nhanh s& lIam nong luf)ng lach va day thuy
vuce gay kho khan cho tau thuyén, do vay nghién
clru van d& nay co ¥ nghia quan trong vai thiy
vuc ven bo.

So vdi cac vang bién ven bo khac cua Viét
Nam thi khu vyre bién ven bd Méng Cai — Quéang

Ninh con it thong tin nén can nghién ctru dé tim
hiéu méi truong & vung nay. Nghién ctru nay gop
phan b6 sung dic diém cap hat tram tich, pH
tram tich (pHrr), thé ning 6xy hoa khir (Eh), oxy
hoa tan (DO), d6 man (S%.), pH nudc bién
(PHN), toc do lang dong tram tich 1am sang t6 dic
diém moi truong tram tich khu vuec.

2. Dic diem khu vue nghién ciru

Ving bién ven bd Moéng Cai ¢ ranh gisi ¢
phia Bic la dét lién thuoc thanh phé Mong Cai,
phia Nam tiép giap véi Vinh Béac Bo, phia Tay
nam trong vinh Ha C4i, phia Péng giap voi cira
song Ka Long va giap voi duong bién gioi gilra
Viét Nam va Trung Qudc. Song Ka Long co
chiéu dai 65 km véi dién tich luu vuc 773 km?,
chay doc bién gi6i Viét Nam — Trung Qudc, khi
vio dén Viét Nam r& thanh 2 nhanh véi 1 nhanh
chay ra khu vic Miii Ngoc & cudi ban dao Tra
Cb, clra séng chinh 13 & giap bién gisi Viét Nam
va Trung Qudc. Luu luong nude dao dong tir 3,5
- 4 090 m¥s, trung binh 55,6 m%s, hiang nim
chay ra bién khoang 1,7 ty khéi nude, tap trung
vao thang 7 — 9 [11]. Ven bién Méng Cai ¢6 ché
do thay triéu la nhat triéu khong déu, sd gio triéu
1én 16n hon s gid triéu xudng, bién d6 dao dong
I6n nhat 13 4,67 m [ 12].

Theo Nién giam Théng ké tinh Quang Ninh
nam 2018 [13], thanh phd Méng Cai co dién tich
51959 ha trong d6 dat nong nghiép khoang 6257
ha, dat 1am nghiép 27199 ha, dat chuyén dung
2295 ha va dat & 638 ha tuong mg véi ty 1¢ phan
tram 1an luot 1a 12%, 52,3%, 4,4% va 1,2%.
Nhiét d6 khong khi trung binh cac thang dao
dong tir 16,5 °C - 29,4 °C, nhiét do thap vao thang
3, thang 2 va thang 1, cao vao thang 5 dén thang
9. Lwong mua trung binh hing thang dao dong
tir 5,2 toi 844,7 mm, thap vao thang 1- 3 va thang
10 — 12, cao vao thang 5-9, téng lugng mua ca
nam 2 306,1 mm. P 4m khong khi dao dong 75
— 88%, thap vao thang 2, 10, 12 va cao trong
thang 3-9. Dan sb clia thanh phd Mong Cai 1a
103,8 nghin ngudi, mat do dan s6 199,8
ngudi/km? [13].

Vung bién ven bo Mong Cai tir dudng bo vé
phia bién phan bd cac dang dia hinh gom bai
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bién, bai triéu, lach triéu va dudng dang sdu 5 m
va 10 m. Bi bién phan bd ¢ ban dao Tra Co va
dao Vinh Thyc. Bai tridu phan b dién tich kha
rong ¢ vinh Ha Ci va dién tich it hon & cira séng
Ka Long. Cac lach triéu kéo dai dang tuyén c6
huéng Béc - Nam va Pong — Tay & d6 siau 5 m
va 10 m. Pudng dang sau 5 m phin b song song
vGi bd va gan bo, dudng dang sau 10 m phan b
song song vai bo va kha xa bo (Hinh 1).

3. Tai liéu va phwong phap nghién ciru

Trong thang 3 nam 2020, tién hanh khao sat
22 tram, gdm 20 tram mit réng thu mau nudc va
tram tich (Hinh 1) va 2 tram thu 2 ¢t mau trim
tich. Cac mau tram tich dugc thu, bao quan va
phan tich theo cac phuong phap sau:

Phuong phép lay mau:
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- Tram tich tang mat thu bang cudc Petersen
kich thudc 22,5 cm x 22,5 cm, str dung thia nhya
thu & 0-10 cm, tron déu va dung trong dng nhya
PP ¢ ndp d3 duoc 1am sach bing axit HNO;
10%. Cot miu trim tich thu bang khoan tay
piston véi dng thity tinh hitu co duong kinh 60
mm, sau khi thu mau st dung piston ddy mau ra
khoi dng va cit theo ting lat, tir 0-20 cm cat day
2 cm, tir 20-50 cm cat day 3 cm, tr 50 cm dén
cubi cot mau cat day 4 cm.

Phuong phap do nhanh céc thong sé nude va
tram tich:

Céac may dugc hi€u chinh va kiém tra trudc
khi do, pH va Eh tram tich do tryc tiép bang may
pH 110 Oakton, pH nudc bién do bang may pH
Mil05 (Rumani), d6 mubi (S%o) do bang khic
xa ké Atago (Nhat), DO st dung may do YSI
550A (My).
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Hinh 1. So d6 thu mau tram tich va nudc ven bién Thanh phé Mong Cai.
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Phuong phéap phan tich thanh phan cip hat:

Trong phong thi nghiém, mau tram tich duoc
hong khé & 16 °C trong phong diéu hoa, sau d6
dem phan tich thanh phan cip hat, ddng vi phong

xa 21%Pp va #°Ra. Thanh phan cap hat tram tich
duoc phan tich bang ray va pipet. Lay 20 g mau
khé, thém 100 ml nudc cat vao mau sau d6 cho
20-30 ml H20; 30% dé qua dém loai bo vat chat
hitu co, st dung rdy 63 pm va nude cat dé sang
uét, rira man va loai bo H20, du. Phan cép hat
16n 63 pm nam trén ray dugc say kho va ray trén
céc ray c6 kich thudc khac nhau; phan cap hat
nho hon ray 63 um doi ling hét sau d6 st dung
dng xiphong hat bét nude ra, tiép d6 thém 1 ml
NaOH 10% [14], & mAu binh rung siéu 4m 10
phut cho cac hat tach roi, sau do ¢d dinh dén
1000 ml bang nudc cat 2 1an rdi dem phan tich
bang pipet. Him luong phan trim timg cap hat
dugce tinh sau d6 tinh toan trén phin mém
GRADISTAT [15], tén tram tich theo thang
phan loai Wentworth [16], cac théng sé cta tram
tich nhu duong kinh tram tich (Md), d6 chon loc
(So), do léch (Sk) tinh toan theo Folk [17], ¥
nghia va cac muc cua cac thdng sé tram tich nay
dugc sir dung dé danh gia diéu kién dong luc
moi truong.

Phuong phép xac dinh dong vi phong xa:

Cac dong vi phong xa 2%Ph va *°Ra trong
mau trim tich duoc phén tich tai Vién Nghién
ctru hat nhan Pa Lat. Téng s6 80 m;iu dong vi
phéng xa g6m 40 mau 2'°Pb va 40 mau *°Ra, cot
mau tram tich cra song Ka Long (C1) c6 40 mau
(20 mau #°Pb, 20 mau ??°Ra) tir d6 sau 0-50 cm,
cot mau tram tich & Miii Ngoc (C2) ¢6 40 miu
(20 mau #°Pb, 20 miu *°Ra) duoc xac dinh dya
trén phuong phap sau:

DPdng vi 29Pb dugc xac dinh thong qua con
chau caa n6 1a 2°Po bang phuong phap tach hoa
phong xa va do trén hé pho ké alpha. Mau duoc
phan huy hoan toan bang phuong phap uét véi
cac axit HNO; va HF. Mau sau khi phan huy
dugc hoa tan trong dung dich HC1 5M.

219pg trong dung dich miu dugc chiét boi
dung dich Diethyl ammonium diethyl
dithiocarbamate trong dung mdi Chloroform.

210pg duge dién phan tu phat trén bé mit dia bac
trong moi truong HCI 0,5 M, sau d6 dem do trén
hé phd ké alpha dé xac dinh hoat do phong xa
cuia 2%Po. Nhiét d6 ludn duogc kiém soat & mirc
nho hon 80 °C trong toan bg qua trinh phan tich
210pg [18]. Hiéu suit tach hod dya trén chuin noi
209Pg, v6i gia tri trung binh khoang 95%.

Ddng vi 2°Ra duoc do truc tiép trén hé phd
ké gamma phéng thap.

Phuong phép tinh tudi tram tich:

C6 nhiéu mo hinh tinh tudi trAm tich nhung
mo hinh CIC va CRS dugc sir dung rong dai. Mo
hinh CIC ¢6 thé bi sai s6 16n khi c6 su xéo tron
trAm tich & téng mit, md hinh CRS c¢6 thé bi sai
s6 10n hodc cho két qua vo nghia néu thiéu tinh
lién tuc dir liéu 2°Pb va ??°Ra trong ¢t mau tram
tich. Bé khic phuc nhugc diém cta mé hinh CIC,
cac nha nghién ctru trén thé giéi da phai phan
tich lién tuc *°Pb va *°Ra trong cac 16p tram tich
va st dung mo hinh CRS dé dat duoc két qua tot
hon, tuy nhién dé tinh dwgc md hinh nay phai
phan tich nhidu miu hon va ton kém hon. M6
hinh tinh tudi trdm tich CRS hién nay duoc st
dung r6ng rdi trén thé gidi.

Tong hoat d6 phong xa ?*°Pb trong tram tich
¢6 hai ngudn goc mot ngudn dén tir chudi phong

xa 28U ma dong vi me cua né 1a %°Ra co trong
Vé Trai DAt sinh ra va ngudn hoat d 2°Pb con
lai dén tr su roi léng truc tiép tor khong khi
(*Pbg,). Pé dinh tudi trAm tich thi phai tinh
dugc 2Pbg,, dé loai bo ngudn 2°Pb do phan da
dén tir vo Trai DAt nguoi ta tinh hoat do chi du
(*°Pbas) = 2%Pbing 56 - *®Ra, két qua luong
210ph,, duge s dung dé tinh tudi bang mod
hinh CRS.

M6 hinh CRS duge Krishnaswami dé xuét
[19], sau nay Appleby [20] va Robbins [21] phéat
trién m6 hinh va sira chita &én nay dugc sir dung
rong rai dé tl’nh tudi tram tich (1).

im0
ﬂ A(x)
Trong do:

(1)

t: thoi gian (ndm), A 1a hing s6 = 0,031.
A(0) tong lugng chi du trong toan b cot mau
tram tich (*°Pbgy).
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A®x) la luorng chi du tich liy dén do sau x
trong cOt mAu trim tich.

Theo d6, téc do ling dong tram tich (vh)
dugc tinh theo cong thirc (2) trong d6 vh - toc do
lang dong tram tich (cm/nam); 1 - bé day lat cit;
tn VA to.1- 14 thoi gian lan lugt dugc tinh theo (1)

vh=——— (2)

Phuong phép phan tich thong ké:

Phan tich gom cum (cluster) dugc thuc hién
dwa trén két qua két qua phan tich tham sb trim
tich (Md, So, Sk, pHrr, Eh) va nuéc bién (pHn,
DO, d6 mudi). Gom cum la ky thuat phan tich da
bién dugce sir dung dé g0p cac thong sb, cac tram
¢6 tinh chét giéng nhau dya trén hé sb tuong
quan. Muc dich cta ky thudt gom cum la tim ra
céc nhom, trong mdi nhom gia tri cac thong sd
gidng nhau, tim ra sy khac nhau gitra cac nhom.
Dua trén sy khac nhau gitta cac nhom dé danh
gia diéu kién dong luc moi truong tram tich &
ving bién ven bd Méng Cai. Ky thuat nay duoc
thuc hién khi sir dung phan mém Orgin Pro. 9.1.

4. Két qua va thao ludn
4.1. Bdc diém héa Iy ciia nuede bién

pH cua nudc bién dao dong 7,74 - 8,47 va
trung binh 8,20 (Bang 1). Nhin chung pH thay
d6i gitra cac tram do, tai Cac vi tri gan ctra song
hoac trong vinh chiu anh huéng caa sdng va luc
dia thi giatri pH < 8,2 (MC2, MC3, MC4, MC5,
MC19, MC20, MC24, MC25, MC28, MC29,
MC30, MC31, MC32), cac diém con lai it anh
huong cua nudc luc dia hon thi gia tri pH > 8,2
(MC6, MC7, MC8, MC10, MC11, MC13). Tai
tat ca cac vi tri, gia tri pH nu6c bién déu nam
trong ngudng quy chuan QCVNO08:2015 [22]
cua Viét Nam (6,5 — 8,5).

DO trong nude bién ven bd c6 ham lugng
dao dong 5,80 - 6,78 mg/L, trung binh 6,20 mg/L
(Bang 1). Tai cac diém gan cira séng va trong
vinh thi DO < 6,2 mg/L (MC2, MC3, MC4,
MC5, MC19, MC20, MC24, MC25, MC28,
MC29, MC30, MC31, MC32), tai cac vi tri xa
ctra song va xa luc dia ham lugng DO > 6,2 mg/L
(MC6, MC7, MC8, MC10, MC11, MC12,
MC13), so v6i QCVNO08:2015 [22] (> 4 mg/L)
thi DO trong nudce dap trng QCVNO08:2015.

Bang 1. M6t s6 thong s6 hoa 1y cta nudce bién va tram tich bién ven bo Mong Cai

Gid tri Nudce Tram tich
) pHn DO (mg/L) Do mudi (%o) pHrr Eh (mV)
Nho nhat 7,74 5,80 21 6,70 -105,30
Lén nhat 8,47 6,78 32 7,67 -52,20
Trung binh 8,20 6,20 28 6,95 -68,11
Do 1éch 0,21 0,32 3 0,21 11,38
QCVNO08: 2015 6,5-8,5 >4,0 - - -

D6 mudi nudce bién ven bo dao dong tir 21 —
32%o, trung binh 28%o (Bang 1). Tai nhitng tram
chiu anh hudng nhiéu tir luc dia biéu hién bang
d6 mudi < 26%o phan bd & cira song Ka Long
(MC2, MC3, MC4, MC5, MC30, MC32), nhiing
tram it chiu anh huong tir luc dia hon thi d6 mudi
dao dong 27 - 29%o phan bd & trong vinh Ha Cdi
(MC19, MC20, MC24, MC25, MC28, MC29,
MC31) va cac tram chiu anh huéng nhiéu cua
bién thi d6 mudi > 30%o phan bd & trudc ban dao
Tra C6 (MC6 - MC13).

4.2. Bdc diém moi truong tram tich

4.2.1. pH tram tich

pH tram tich dao dong tir 6,70 — 7,67 va trung
binh 6,95 (Bang 1). Nhin chung gia tri pH tram
tich thap hon pH nudc, cac tram gan ctra song Ka
Long, gan bd va trong vinh Ha Cbi thi pH < 7
(MC2, MC3, MC5, MC6, MC10, MC19, MC20,
MC24, MC25, MC28, MC29, MC30, MC32),
nhiing tram xa ctra song Ka Long phan bd phia
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trude ban dao Tra C6 gia tri pH > 7 (MC7, MCS8,
MC11, MC13, MC31).

4.2.2. Eh tram tich

Thé néng 0xi hoa khir (Eh) ctia trdm tich dao
dong tr -105,30 den -52,20 mV, trung bir]h
-68,11 mV (Béng 1). O nhing tram ven bo gan
cua song Ka Long va vinh Ha Coi co gié tri
Eh > -72 mV (MC2, MC3, MC4, MC5, MC6,
MC10, MC12, MC19, MC20, MC24, MC25,

63

MC28, MC29, MC30, MC32), nhiing tram xa bo
hon (MC8, MC11, MCI13, MC31) c6 gia tri
Eh <-72 mV thé hién méi truong khir nhiéu hon
so véi tram ven bo.

4.2.3. Phén bé thanh phdn cdp hat tram tich

Tram tich & bién ven bo Mong Cai ¢6 6 loai
1a cat tho, cat trung, cat min, cat rat min, bot rat
tho va bot tho.
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Cat thé (Md = 0,523 - 0,547 mm)

Cét tho it phd bién chiém 10%, chi duy nhat
gap & téng mit khu vuc vinh Ha Céi (MC 20,
MC30), khong gdp trong cot mau tram tich. Cac
cép hat soi dao dong 17,20 - 20,48%, cat dao
dong 73,13 - 79,52%, bot dao dong 0,0 - 9,07%
va sét dao dong 0,0 - 0,56% (Hinh 2a). B chon
loc (So) dao ddng 3,77 - 4,42 ing véi chon loc
rat kém va do 1éch (Sk) dao dong 0,29 - 0,34 thé
hién cép hat nghiéng vé hat thé.

Cat trung (Md = 0,324 - 0,417 mm)

Cat trung chiém 15% méu, phan bd & vi tri
c6 yéu t6 dong luc manh (MC31, MC13, MC29).
So6i dao dong 0 - 4,4%, cat dao dong 88,2 -
100,0%, bot dao dong tir 0 - 9,9%, sét dao dong
0 - 0,6% (Hinh 2a). So dao dong tir 1,7 - 2,8 va
trung binh 2,3 phan anh chon loc trung binh dén
kém, Skdao dong (-0,1) - 0,1 phan bd cép hat thé
hién ddi xing.

Cat min (Md = 0,129 - 0,246 mm)

Cat min xuét hién trong ca tﬁng mat va 2 cot
mau tram tich. O tAng mat cat min phd bién nhat
chiém 45% phan b6 ¢ cira séng Ka Long, vinh
Ha C4i va mot phan truéc mat ban dao Tra C6.
So6i dao dong 0 - 3,6%, cat dao dong 80,8 -
100,0%, bot dao ddng 0,0 - 15,7%, sét dao dong
0,0 -1,4% (Hinh 2a). Sp dao dong 1,6 - 2,9, trung
binh 2,0 &ng véi chon loc trung binh dén kém. Sk
dao dong tur (-0 2) 0,5, trung binh 0,1 phan anh
cAp hat nghiéng vé hat min dén rat tho.

Trong cOt mau tram tich cira song Ka Long,
cat min phan bd & d6 sau 62 — 70 cm chiém ty 18
7%. Céc cip hat c6 cat dao dong 69,8 - 79,8%,
bt dao dong 19,0 - 27,5%, sét dao dong 1,2 -
1,8% (Hinh 2b). Sp dao dong 3,037 - 3,504, trung
binh 3,30 tuong (tng va&i d6 chon loc kém, Sy dao
dong tir (-0,304) — (-0,319), trung binh (-0,3)
tuong tng véi cap hat nghiéng vé hat rat min dén
min. Trong c6t mau tram tich & Miii Ngoc, cat
min chi phan bd & d6 sdu 8 — 10 cm chiém ty 18
5%. Cac cép hat c6 cat 63,7%, bot 34%, sét 1%
(Hinh 2c), S la 3,756 tng vai chon loc kém, Sk
4 -0,237 &g voi cap hat nghiéng vé hat min.

Cat rat min (Md = 0,063 — 0,121mm)

Cat rat min pho bién trong trAm tich ting mat
va trong cot mau tram tich ctra song Ka Long, it
hon trong ¢t mau tram tich & Miii Ngoc. Cat rat
min chiém 6/20 mau (30%) & tang mit, phan bd
gan mii Sa Vi (MC6, MC7, MC8, MC32), gan
ctra song Ka Long va trugc miat ban dao Tra C6
(MC11, MC12). Cac cap hat gdbm so6i dao dong
0,0 - 0,5%, cat dao dong 63,0 - 100%, bot dao
dong 0 - 34,6%, sét dao dong 0 - 1,7% (Hinh 2a).
So dao dong 1,4 - 2,6 twong tng véi chon loc tot
dén kém, Sk dao dong -0,2 — 0,4 ng V&i cap hat
nghiéng vé hat min dén hat tho.

O ¢t mau tram tich cira song Ka Long (C1),
cat rat min chiém ty 18 cao nhat trong s cac loai
tram tich v6i 72%, phan bé tir 46 sau 0-38 cm,
58 - 62 cm, 70 - 83 cm. Céc cép hat gdm cat dao
dong tr 49,0 - 87,6%, bdt dao dong tur 11,4 -
48,7%, sét dao dong tir 0,6 — 2,4% (Hinh 2b). So
dao dong tir 1,8 - 3,6 ung vai chon loc trung binh
dén kém, Sk dao dong tur (-0,1) - 0,3 ing v&i cap
hat nghiéng vé d6i ximg dén hat tho. O cot mau
tram tich & Mili Ngoc (C2), cat rat min phan b
& d0 sdu 4 — 6 cm va 29 - 32¢ m chiém 10%.
Trong d6 cat dao dong 39,4 - 47,0%, bdt dao
dong 49,9 - 55,7%, sét dao dong 2,7 - 3,0%
(Hinh 2c). So dao dong 3,279 - 3,764 tuong tng
véi do chon loc kém, Sy dao dong 0,224 - 0,434
ng voi cAp hat nghiéng vé phia hat tho dén
rt tho.

Bot rat tho (Md = 0,033 - 0,062 mm)

Bot rat tho chi gip trong cot mau tram tich
ctra song Ka Long (C1), chiém 21% va phan b
& gitra cot mau tir 38 - 58 cm. Cac cap hat gom
cat dao dong 25,80 - 68,74%, bot dao dong 27,69
—69,67%, sét dao dong 2,81 - 5,50% (Hinh 2b).
So dao dong tir 2,47 - 3,12 twong rng véi do chon
loc kém. Sy dao dong - 0,47 - 0,32 tuong ting
V6i cap hat nghiéng vé hat rit min dén hat rat thé.

Trong cot mau tram tich ¢ Miii Ngoc (C2),
bot rét thd chiém 45% phén bd xen k& trong cot
mau & 3 ting 1a ting mat (0 — 4 cm, 6 — 8 cm, 10
— 12 cm), ting giita (23 — 26 cm) va tang day (38
- 50cm). Céc cap hat gdbm cat dao dong 26,76 —
42,01%, bot dao dong 50,06 — 69,84%, sét dao
dong 2,06 — 13,41% (Hinh 2c). Sp dao dong 2,09
- 6,04 (rng vé6i chon loc kém dén rat kém, Sy dao
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dong -0,048 — 0,444 (ng V4i cap hat nghiéng vé
doi xtng dén hat rat tho.
Bot tho (Md = 0,016 - 0,031 mm)

Bot thd chi c6 mit trong ¢t mau tram tich &
Mii Ngoc (C2) chiém 40%, phan bd ¢ giita va
gan cudi cot mau (12-23cm, 26 - 29 cm, 32 -
38 cm). Cac cip hat gdm cat dao dong 9,45 —
20,20%, bot dao dong 67,45 - 81,55%, sét dao
dong 3,95 - 8,23% (Hinh 2c). So dao déng 2,190
— 3,789 twong tng vai chon loc kém, Sy dao dong
— 0,264 — 0,307 ng Voi cap hat nghiéng vé hat
min dén hat tho.

4.3. Toc d¢ lang dong tram tich

Trong c6t mau tram tich ctra song Ka Long
(C1), hoat do 2°Phy, dao dong 5,18 — 52,24
Ba/kg (Hinh 3a). Su bién dong hoat do #°Pbu.
trong cot mau do su thay d6i moi truong tram
tich din dén thay d6i hoat do 2°Pbg, trong
khoang d6 sau tir 0 - 50 cm dén mat déu thé hién
qua trinh bdi tu (2°Pbg, > 0). Tudi tram tich cot
mau tinh tir 4 sau 0 dén 50 cm tir nam 1877 dén
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nam 2019 (142 nam), tdc do 1éng dong trAm tich
dao dong tir 0,08 - 1,62 cm/nam, trung binh 0,71
cm/nam (Hinh 3b). Téc d6 ling dong tram tich
¢6 thé chia 3 thoi ky khac nhau:

- Thoi ky dau tién tir do sdu 52 — 80 cm
khong xac dinh dugc tudi tram tich va tc do
lang dong tram tich bai ngoai hiéu qua tudi 2°Pb
(thoi gian hiéu qua 2°Pb < 150 nim). Cip hat
chiém chu yéu I cat min va cat rit min chiém uu
thé, tram tich chon loc kém va cap hat nghiéng
vé hat tho, d6i xing, hat min, hat rat min.

- Thoi ky gitra tir 46 sau 38 - 52 cm (1947 -
1877) tbc do ling dong tram tich di ting dan tir
0,08 dén 0,31 cm/nam. Thoi ky nay ling dong
bot rat thd, tram tich chon loc kém, cip hat
nghiéng V& hat rat min, d6i xing va hat rat tho.

- Thoi ky cudi tir do sau 0 - 38 cm (2019-
1961) toc d6 ling dong trAm tich tién tuc ting 1én
tir 0,34 dén 1,62 cm/nam (Hinh 3b). Thoi ky nay
ling dong cat rat min chiém tuyét dbi, tram tich
chon loc kém dén trung binh, cap hat nghiéng vé
dbi xtng, hat nho va hat thé.
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Hinh 3. Hoat d phong xa 2'°Phg, (a) va toc do ling dong tram tich (b).
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Trong ¢t mau tram tich & Miii Ngoc (C2),
hoat d6 ?°Pby, dao dong tir 2,02 — 10,51 Ba/kg
(Hinh 3a), cac gia tri #°Pby, mang gid tri &m
khong c6 gia tri tinh tudi tram tich phan bé tir 14
— 50 cm. Thay d6i caa hoat do ?1%Phy, ¢6 gia tri
4m dén dwong phan anh qua trinh tich tu (+) va
qua trinh xo6i mon (-), tir 0 — 14 cm phan anh thoi
gian tich tu tram tich, tir 14 — 50 cm phan anh
thoi ky xoi mon. Tudi trong cot mau tram tich
tinh tir d6 sdu 0 - 14 cm 1a 75 nam (1944 - 2019),
tdc do léng dong trAm tich dao dong tur 0,07 -
0,51 cm/nam, trung binh 0,27 cm/nam. Tai do
sau cot mau 14 - 50 cm hoat d6 ?°Pbg, < 0 phan
anh giai doan khong co ling dong tram tich hodc
do x6i mon dién ra. Dya vio gia tri hoat do 2°Pbg,
va toc d6 lang dong tram tich, cot mau tram tich &
Miii Ngoc c¢6 thé chia thanh 3 thoi ky khac nhau:

- Thoi ky dau tir d6 sau 40 — 52 cm khong
quan sat dugc tdc d6 lang dong trim tich bai hoat
d6 2%Phg, < 0 (Hinh 3a), tich tu bét rat thd, chon
loc rat kém va cip hat nghiéng vé d6i xting, hat
thd va rét tho.

- Thoi ky gitra tir d6 sau 12 - 40 cm ung véi
x61 mon tir d6 sau 14 - 40 cm va bit ddu quan sat
lang dong tram tich 12 - 14 cm ung voi khoang

thoi gian trude d6 dén nam 1944 (12 — 14 cm)
tbc do ling dong 0,09 cm/nam. Tich ty bot tho,
Ngoai ra con quan sat thay cat rat min va bot rat
tho nhung it, chon loc kém, cip hat nghiéng vé
hat min, d4i x@ng, hat thd va rat thd.

- Thoi ky cudi bat dau tir d6 sau 0 - 12 cm
(2019 - 1966) toc d6 ling dong tram tich ting cao
dan tir 0,07 cm/niam dén 0,51 cm/nam (Hinh 3b),
tich tu bot rat thd, cat min, cat rat min, tram tich
chon loc kém va rat kém, cp hat nghiéng vé rat
min, tho va rét tho.

4.4. Béng lwc moi trwong tram tich tang mdt

Pong lyc trAm tich bién ven bo Mong Cai
phéan chia dya trén co s& phan nhoém (cluster)
mdi trudng cta 20 tram Véi 8 théng s6 tram tich
va nudc, phan thanh 3 nhém méi treong khac
nhau bai cac dic trung co ban ctia nude bién va
tram tich bién ven bo (Bang 2, Hinh 4).

- Nhém 1 ¢é 7/20 tram, phan bd chu yéu &
ving ctra song Ka Long va trude ban dao Tra CO,
c6 d6 mudi phan anh giao thoa giita nudc luc dia
va nude bién, pH tram tich > 7, cat min thdng tri,
do chon loc trung binh, chiu tac dong nhiéu tir bién.

Bang 2. Gia tri trung binh cac thong sé nudc va tram tich ting mat trong mdi nhém

Trim tich Nudc
Nhém | Sé tram Md DO Do mudi
(mm) So Sk pHTT Eh (mV) pHN (mg/L) (%0)
7 0,212 1,933 0,081 7,05 -74,19 8,15 6,24 27,71
12 0,219 2,461 0,128 6,83 -61,47 8,13 6,13 27,92
1 0,372 1,667 -0,020 7,67 -105,30 8,47 6,74 32,00
-§, ’%os ) Nhém 1
a b

Hinh 4. So d6 cac nhom méi truong trdm tich ven by Méng Céi (a - nhém cac tram, b - nhdém cac thong sb)
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- Nhém 2 ¢6 12/20 tram, phan bd & vinh Ha
Cdi, trude ban déo Tra Co va cira song Ka Long,
dic trung boi tac dong cua bién thap hon so véi
nhém 1, pH nuéc bién thip, pH tram tich thap
hon nhém 1, dudng kinh cat min trong nhém nay
16n hon nhom 1 va d6 chon loc kém tram tich
kém, chiu tac dong cua luc dia va bién nhung tac
dong ctia lyc dia nhiéu hon bién.

- Nhom 3 chi ¢6 1/20 tram phan bé ¢ Miii
Ngoc cach xa song Ka Long, chiu tac dong ctia
bién nhiéu, gia tri pH, d6 mudi va DO cao, do
chon lgc trung binh.

M&i nhom méi truong trim tich dic trung
boi phan b dia 1y, tac nhan moi trudng nhu
song, thuy triéu, dong chay, thanh phan nudc
bién va nude song tao nén nét riéng biét giira cac
nhoém. Ca nhém 1 va nhém 2 déu chiu tac dong
cua luc dia va bién nhung déng luc cua bién tac
dong 1én nhém 1 nhiéu hon nhém 2. Nhém 3 &
vi tri it chiu anh hudng séng nhat, nén thé hién
mdi trudng bién rd nhat (Bang 2). Nhom 1 va
nhom 3 phan bb ¢ cira séng Ka Long va truéc
ban dao Tra C chiu tac dong cua bién nhiéu hon
do truc tiép twong tac qua lai véi bién do vay
tram tich chon loc trung binh, méi trudng bién
ciing thé hién qua pH nudc bién, pH tram tich va
DO cao hon so véi nhom 2. Nhom 2 duoc dao
Vinh Thyc va ban dao Tra Cb chan da lam giam
tac dong tir bién nhu séng va thay triéu nén thanh
tao trong mi trudng yén tinh hon, trAm tich chon
loc kém (So > 2), pH nudc, pH tram tich, DO chiu
anh huong tir luc dia nhidu hon nén c6 gia tri thap
hon gia tri caa nhom 1 va 3.

Dua vao té hop cac thong sb tram tich bién
va nudc bién c¢6 2 nhom mdi truong bao gdm
nhém 1 Gng voi dong luc bién (Md, So, Eh),
nhom 2 tmg v6i dong lyc lién quan dén tuong tac
luc dia bién (Sk, DO, do mubi, pH nuéc va pH
tram tich). D6 mudi va DO cung nhom thé hién
mbi quan hé dong bién, quan hé nay lién quan
dén do qua trinh sinh hoc & bién ven ba, chiu anh
huang khéi nudc luc dia do vay do mudi tang 1én
khi thay triéu dang cao cang véi qua trinh quang
hop cua thuc vat phu du trong nudc bién dién ra
vao ban ngay dan dén ting ham lugng DO ting
cung véi tang 1én cua d6 man.

4.5. Dong lyc tram tich trong 2 cot tram tich

Trong cot mau tram tich ctra song Ka Long
(C1) va cot mau tram tich & Miii Ngoc (C2), dua
vao thanh phan tram tich, tudi, toc do lang dong
tram tich, tai moi cot co thé hiéu duoc qua trinh
ling dong tram tich khac nhau & mdi vi tri.

O cot mau tram tich ctra séng Ka Long toc
d6 lang dong tram tich Ion hon ¢ c0t mau tram
tich & Miii Ngoc do khac nhau v& ngudn cung
cap tram tich, vj tri, ché do dong luc cia moi
trueong. O vi tri cot mau trdm tich cua song Ka
Long (C1) ¢ ché d6 dong luc méi truong manh
hon so v&i & ¢6t mau tram tich & Miii Ngoc (C2)
thé hién bang lang dong cat min va va bot rat tho
chiém chi yéu, trong khi & cot mau tram tich &
Miii Ngoc ling dong bot thd va bot rat tho chiém
wu thé, vi tri cot mau tram tich cira song Ka Long
(C1) chiu anh huong nhiéu khi gié mua Pong
Bac va it hon khi vé gié mua Tay Nam, vi tri cot
mau tram tich & Miii Ngoc (C2) kha yén tinh va
it chiu anh huong do dugce dao Vinh Thyc va ban
d40 Tra C che chan. Vi tri cot mau tram tich ctra
song Ka Long nam trong cira sdng chinh Ka
Long nén nhan nhiéu ngudn boi tich tir séng
mang ra trong khi vi tri c6t mau tram tich & Miii
Ngoc (C2) nhan duoc it ngudn bdi tich tir séng
Ka Long (C1).

Téc d6 lang dong tram tich & ving bién ven
bo Mong Cai nhin chung thép hon mot sé thiy
vuc khac ¢ mién Bic, mién Trung Viét Nam
(Bang 3). Su khac nhau nay do nguon cung cap
tram tich, dong luc moi truong tram tich (séng,
thay triéu, dong chay,...) dan dén khac nhau vé
toc do lang dong.

So vé6i khu vyce Tién Yén — Pong Rui [23],
ving bién ven bo Méng Cai 6 toe d6 ling dong
tram tich thdp hon, dién tich luu vuc cua song
Tién Yén (1070 km?) 16n hon so véi song Ka
Long (773 km?) [11], véi dién tich luu vuc 16n
hon nén kha ning bao mon va cung cap trim tich
cho viing ven bién Tién Yén — Pong Rui nhiéu
hon. Hon nita viing ven bién Tién Yén — Ddng
Rui dugc chian béi cac ddo nén dong luc moi
truong bién nhu séng va dong chay da giam di, chi
con tac dong cua thuy triéu va tac dong tir song.
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Bang 3. Téc do ling dong tram tich ¢ bién ven bo Mdng Céi va céc viing khac

Khu vuc (CTm/Oﬁé%))* M hinh str dung Ngudn
Cira song Ka Long (C1) 0,08 - 1,62 (0,71) CRS Nghién ciru nay
Miii Ngoc (C2) 0,07 - 0,51 (0,27) CRS Nghién ctcu nay
Tién Yén - Bong Rui 0,11-1,31(0,82) CRS [23]
Ha Long-Bai Tur Long 0,02 - 1,56 (0,25) CRS [11]
Cura Bach Pang 0,69 - 0,82 (0,76) cIC [10]
Cua Ba Lat 0,78 - 1,20 (0,99) cIC [9]
DPam pha mién Trung 0,11 - 3,44 (0,61) CRS [8]

* nho nhét - 1én nhat (trung binh)

O vinh Ha Long — Bai Tir Long, toc d¢ ling
dong nho hon so voi bién ven bo Mong Céi, mac
du gin vé6i cac song 16n nhu Bach Pang, song
Cam, nhung vinh Ha Long it nhan duoc ngudn
bdi tich tir cic song ma cha yéu nhan duoc ngudn
bdi tich tir su bao mon quanh vinh ké tir khi hoan
thanh ddp dap Hoa Binh [24], cac dao chan da
ngin can cac dong vat chat di tir bén ngoai vao
trong vinh trong khi blen ven bo Mong Cai
nhan dugc truc tiép ngudn cung cdp cia song
Ka Long.

So véi ctra Bach Pang va cira Ba Lat thi bién
ven bd Méng Cai c6 téc do lang dong tram tich
thip hon. Dién tich luu vuc séng cta hé thdng
song Hong 13 160.000 km? va hé thong song Thai
Binh 15.000 km? chay ra cira Day dén cira Bach
Ping [25], trong khi dién tich luu vuc song Ka
Long la 773 km? [11], ngudn cung cip tram tich
tr bao mon Iuu vuc cia song Ka Long nhé hon
nén toc d6 lang dong trim tich tai ctra song Ka
Long ciing thap hon.

So v6i ddm pha mién Trung Viét Nam [10]
thi téc do ling dong tram tich & bién ven bo
Mong Cai thip hon, chua c6 tinh toan dién tich
lwu vuc cua cac song chiay vao dam pha nhung
nhin chung d¢im phé c6 hinh thai dwoc che chin
béi cac con cat va cac doi cat nén kin hon so véi
bién ven bd Méng Cai. Bong luc tir bién ciing
nho di bai cac cn cat va doi cat da giam tac dong
cua song, dong chay tur blen bién dg dao dong
thiy tridu trong dam pha mién Trung < 2m thap
hon so v&i bién ven bd Mong Cai (> 4m) [12]
nén du c6 duge cung cép it hon ngudn vat liéu
tram tich tir bao mon luu vuc thi kha ning gii lai

tram tich trong long dam pha tot hon so véi ven
bo ho nhu Mong Cai.

5. Két luan

Bién ven bd Moéng Cai chiu anh hudng cia
moi truong luc dia, tic dong manh nhat & cia
séng Ka Long va vinh Ha Cdi, it hon truéc ban
d40 Tra CH. C6 6 loai trim tich phan bd & ven bd
la cat tho, cat trung, cat min, cat rit min, bot rat
thod, bot th. Cat min phd bién & tram tich tang
mit, cat rat min phan bd phd bién trong cot mau
0 cua song Ka Long, bot tho va bot rat tho chiém
ty 1& 16n trong cot mau & Miii Ngoc.

Tbc @6 ling dong tram tich & cira séng Ka
Long dao dong tir 0,08 - 1,62 cm/nam, & gan Miii
Ngoc dao dong 0,07 - 0,51 cm/ndam. Ba nhom
mbi truong trim tich & ven bo Moéng Cai co su
khac nhau vé& dong luc, nhém 1 chju anh huong
ctia bién nhiéu hon luc dia phan b & viing cira song
Ka Long va trude ban dao Tra C6, nhom 2 anh
huodng luc dia nhiéu hon bién phéan bd & vinh Ha
Cbi - ban dao Tra C6 va cira séng Ka Long, nhom
3 anh huong caa bién phan bd & Miii Ngoc.

Trong c6t mau trim tich moi truong thé hién
3 thoi ky khac nhau. Thoi ky déu ling dong tram
tich cat min, cét rAt min va bot rat tho tir do sau
52 — 80 cm ¢ cira s6ng Ka Long va tir 38 — 50 cm
& Miii Ngoc. Thoi ky giita lang dong tram tich
bot thd va bot rat tho, tir 46 sau 38 —52 cm & cira
song Ka Long va tir d§ sau 12 — 40 cm ¢ Mdi
Ngoc. Thoi ky cudi léng dong bot rat tho, cat rat



B. T.T. Loan et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 1 (2022) 57-70 69

min va cat min tir 6 sau 0 — 38 cm ¢ cua Ka
Long va tir @6 séu 0 — 12 cm ¢ Miii Ngoc.

Lo1i cam on

21,

Béo c4o nay la két qua dé tai VAST06.04/20-

BSTMV.25/15-18. Cac tac gia xin chan

thanh cdm on Vién Han lam Khoa hoc va Cong
nghé Viét Nam da hd tro kinh phi thuc hién
nhiém vy nay, tac gia xin cam on phan bién da
doc va gdp v cho bai bao.
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