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Abstract: Holocene environment change in Haiphong coastal area was reconstructed based on
diatom and grain-size analysis in the HP1 core at Duong Kinh, Haiphong. 52 diatom species were
identified and divided in five diatom ecozones by changing of four diatom groups including marine
planktonic, brackish planktonic, brackish benthic and freshwater one. The sedimentary environment
at the Haiphong coastal area was estuary- bay condition in the Flandrian trangression (Z1, Z, and Z3
Unit). Deltaic environment changed from prodelta (Z4), delta front (Zs) to delta plain (Z¢ and Z7)
corresponding to the Flandrian regression.
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Tom tit: Bai bio budc dau khoi phuc sy thay d6i méi trudng thanh tao trim tich Holocen viing ven
bién Hai Phong dua trén két qua phan tich tio Diatomeae va do hat tai 15 khoan HP1-Quéan Duong
Kinh, thanh phé Hai Phong. 52 loai diatom duoc nhan biét va phan chia thanh niam dai sinh thai
Diatomeae dya trén su thay doi ty 1¢ cua 4 nhom sinh thai déc trung cho 4 kiéu mdi truong khac
nhau bao gébm nhém bién tréi ndi, nhom nudéc lg tréi ndi, nhom nuée lg bam day va nhom nudc
ngot. Trén co s dic diém tram tich két hop véi sy phan bé cua cac déi sinh thai Diatomea, bén kiéu
mdi truong tram tich dugc xac lap cho ving ven bién Hai Phong tai 16 khoan HP1: estuary-viing
vinh, g véi giai doan bién tién Flandrian (thanh tao tap tram tich Zs, Z, va Z3), chan chau tho (tap
Z4), tién chau thd (tap Zs) va ddng bang chau thd (tap Zs va Z7) (ng véi giai doan bién Ui trong

Holocen.

Tir khoa:ven bién Hai phong, Diatomeae, d6 hat, bién tién Flandrian, Holocen.

1. Mé dau

Ving ven bién (coastal areas) 1a noi giao
thoa gitta méi trudng luc dia va méi trudng bién,
noi tranh chap gitra dat lién va bién. Chinh vi thé
ving ven bién luu giit duoc nhiing diu 4n cua
cac dot bién tién, bién thoai da dién ra cung véi
su hinh thanh va phat trién caa nd. Dau 4n cua
qua trinh bién tién, bién thodi co thé tim thay
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trong tram tich trén co s¢ nghién ciru dic diém
thanh phan thach hoc [1-4], ¢6 sinh [5-8] va da
dugc cac nha nghién ciru dia chat trén thé gidi sir
dung nham khéi phuc diéu kién cd méi truong,
cb dia 1y lién quan dén céc pha bién tién va bién
thoai [9-15].

Vung ven blen Hai Phong la vuing tiép glap
v6i bién Dong, nam & phia bac va 1a mot phan
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cuia chau tho Séng Hong. Pay 1a ving kinh té
trong diém cua dat nude co lich st phat trién dia
chat da dang, tai nguyén canh quan phong phi
nén viéc nghién ctru dia chat & ving nay dugc
cac nha dia chat trong va ngoai nudc quan tam,
nghién cau. Theo céc nghién ciru da cong bb thi
viing nay chiu su thong tri cua triéu la chinh
[3,9,16]. Céc cdng trinh nghién ciru trude day vé
sy hinh thanh déng bang va dao dong muc nuéc
bién trong Holocen di phan anh dwoc lich st
phét trién cia chau thd Séng Hong, nhung ving
ven bién Hai Phong chua duoc d& cap nhiéu
[3,17-19]. Vi vay, dé lam 5 hon lich sir phét
trién tram tich Holocen cuia chau tho séng Hong
can nghién ctu chi tiét ving ven bién Hai Phong.
Hon nira, hiu hét cac nghién ctu vé& chau thd
song Hong ndi chung va ving ven bién Hai
Phong néi riéng it dé cap dén két qua nghién cau
Diatomeae trong qua trinh luan giai moi truong
thanh tao tram tich ciing nhu cac van dé lién quan
[1,7,9,17,18]. Bé giai quyét van dé lién quan dén
mdi truong thanh tao tram tich, nhém Diatomeae
dugc coi la mot trong nhitng céng cu hiru hiéu
duoc nhiéu tac gia sir dung. Cac mdi truong ven
bién ¢ va cac dudng bd bién cd duoc vach ra
thong qua nghién ciu su thay do6i trong thanh
phan ciing nhu phan b cia nhém nay [4,10,11,
20-26]. O Viét Nam, Diatomeae da dugc dung
nhu mot phuong phdp hiru hiéu trong viéc xac
lap lai lich st phét trién cua dong bang song
Mekong [11,13,14], déng bang ven bién mién
Trung [27,28].

Trong bai bao nay, sy thay doi méi trudng
tram tich trong Holocen tai ving ven bién Hai
Phong sé dugc sang to trén co s¢ nghién cau chi
tiét diac diém, su phan bd cac phirc hé Diatomeae
va dac diém tram tich tai 16 khoan HP1 (Duong
Kinh, Hai Phong).

2. Co sé tai liéu va phwong phap nghién ctiru
2.1. Co so tai liéu

100 mau Diatomeae va 74 mau do hat cua 16

khoan HP1 véi chiéu dai 23,6m thudc quan
Duong Kinh, thanh ph Hai Phong (20°49 16~
VD Bic/106° 41 54.51"KP Déng-Hinh 1) da
duoc thu thap, phan tich.

2.2. Phwong phap nghién curu

Phuong phédp gia cébng va phén tich
Diatomeae: mau duoc ngam trong H,O, va HCI
nham tay hop chat hitu co va cacbonat, tay sét
bang Pyrophotphatnatri trudc khi ly tam, 1am
giau bang dung dich nang [29]. Diatomeae duoc
phan tich dudi kinh hién vi sinh vat (Carl Zeiss)
c6 d6 phong dai x400 va x1000, dugc chyp anh
bang phan mém Optikacam. CAc tai liéu st dung
x4c dinh Diatomeae gém Jouse (1977), Round
F.E. (1990), Truong Ngoc An (1993), Hasle G.
R (1996), S.R. Stidoiph et. al. (2012), Nguyen
Thi Thu Cuc (2015) [30-35]. Diatomeae tim thay
dugc thong ké trong 5 tiéu ban va tinh ty 18 phan
tram cho ting lodi gap trong mau so Véi tuong
quan tong s cac manh vo gap duoc trong mau.
Cac két qua thu dugc duoc xtr Iy bang phan mém
Excel va biéu @5 C2 [36]. Cac nhém Diatomeae
dugc phan chia dwa vao d6 mudi (man, lo va
nuéc ngot- [37,32]), kiéu sbéng (trdi ndi, bam
day) va dic diém phan bé (dai dwong, ngoai
khoi, bién ven bd hay duyén hai). Sy thay doi
ham lugng (tan suit gip) cua cac nhoém
Diatomeae trong 16 khoan 1a co s& phan chia cac
daoi Diatomeae [13,14,35].

Phuong phap phan tich do hat dugc sir dung
nham xac dinh kich thudc hat trung binh (Md),
do6 chon loc (So0), hé sb bat dbi xtng (Sk).
Nguyén tic co ban 1a phan chia tram tich thanh
cac cap hat khac nhau bang bo ray tiéu chuan
'Y/10 va phuong phap pipet. Kich thugc cip hat
cat, bot va sét theo hé thong phan loai caa Cuc
dia chit Hoang Gia Anh [38,39]. Dwa vao ham
lwong cat-bot- sét cd mat trong mau duoc thdng
ké trén phan mém excel sau d6 v& biéu do va
phan chia thanh céc tap tram tich dya trén sy thay
dbi cua thanh phan cac cap hat trong 16 khoan.
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Hinh 1. So db vi trf 15 khoan nghién ctu
(vé lai theo K. Hori va CS, 2004).

Phuong phap xac dinh hinh thai hat vun:
Hinh thai hat vun dugc thé hién qua hé sé mai
tron (Ro) cua cac hat vun c6 c& hat tir cat tro 1én.
Gia tri Ro thay doi tir 0 dén 1, Ro tang thi ¢ mai
tron ting. Cac mau voi ham luong cat chiém trén
33% duoc chon dé tinh gia tri Ro. Hé sé Ro chi
c¢6 ¥ nghia véi mau c6 ham luong cét cao, khdng
¢ y nghia d6i voi cac miu c6 chira ham luong
bot, sét cao [38]. Cach tinh 1a dém céc goc 10i
cia hat vun c6 mat trong mau théng qua phan
tich 14t mong, chup anh dudi kinh hién vi sau d6
xéc dinh, tinh toan trén 100 hat va l4y trj sb trung
binh. Khi s6 géc 16i I6n hon 10: Hat rat géc canh,
g6c 16i bang 9 (chwa mai tron, Ro=0,1), khi goc
16i bang 0 thi ¢6 mai tron dat 1y tuong hat rat tron
canh (Ro=1). S4 goc 16i cang it thi d6 mai tron
cang tét, khi hat vun dat toi d6 mai tron 1y tuong
thi Ro = 1 (max). Gia tri Ro phan 4nh m6i truong
thanh tao trAm tich: Ro= 0-0,5 (méi trudng luc
dja), Ro=0,5-0,7 (mdi trudng bién ndng ven bo),
R0=0,7-1,0 (méi trudng ven bién) [38].

Phuong phép ¢ sinh thai: Phuong phap ¢
sinh thai 1a phuong phap nghién ciru mdi quan
hé gitra sinh vat c6 va méi trudng song cua
chdng. Nhitng thay d6i vé didu kién moi truong
(nhiét do, dd mudi,...) din dén sy thay déi cau
trdc ciia cac quan thé sinh vat [35,40,41]. Nghién
ctru su thay ddi lién tuc thanh phan trong cac mat
cit dja chat cho phép khoi phuc lai di&n bién cua
moi truong theo thoi gian [35,40].

3. Két qua va thao ludn
3.1. Bdc diém thanh phan va phdn bé Diatomeae

3.1.1. Thanh phan giong loai

52 loai thudc 21 giéng Diatomeae trong tram
tich Holocen khu vuc nghién ciru da dugc xéac
dinh, trong d6 c6 24 loai thudc phu 16p
Diatomeae 16ng chim (Pennatophyceae) va 28
loai thuoc phu l6p Diatomeae trung tam
(Centrophyceae). Thanh phan gidéng loai
Diatomeae trong tram tich Holocen khu vuc
nghién ciru twong d6i da dang, tuy nhién phan
tram ty 1& céc loai & mdi giéng la rat khac nhau
trong tirng mAu, trong d6 gidng Coscinodiscus
xuat hién t6i 10 loai Thalassiosira, Campylodiscus
va Eunotia lan luot ¢6 5, 4 va 3 loai duoc tim
thiy; Actinocyclus, Cyclotella, Triceratium va
Diploneis ¢6 2 loai; vai cac gidng con lai chi tim
thay 1 loai (Bang 1).

3.1.2. Ddc diém sinh thai Diatomeae trong
tram tich Holocen viing nghién citu

Trong ving nghién ctu, bdn nhém sinh théi
gom: Diatomeae bién troi néi (MP), Diatomeae
nudéc lg tréi ndi (MBP), Diatomeae nudc lo bam
day (MBB) va Diatomeae nudc ngot (F) da dugc
xéc lap dua trén dic diém sinh thai — moi truong
séng (nudc man, nude lg, nudc ngot); kiéu sdng
(trdi ndi, bam day) hoic ving phan bd (dai
duong, gan bo, duyén hai, luc dia) cua céc loai
Diatomeae da duoc phét hién. Trong sé 52 loai
Diatomeae gip duoc trong 16 khoan HP1 c6 21
loai thich nghi véi kiéu song troi ndi trong moi
truong bién (MP), 14 loai thich nghi véi kiéu
sbng troi ndi trong ving nudc lo ven bo co do
mudi thay dbi (nuéc lg tréi ndi_MBP); 11 loai
thich nghi véi kiéu song bam day trong ving
nudc lg ven bo (nudce lg bam day MBB) va 6
loai nuéc ngot (F) (Hinh 2, Bang 1). Tram tich
c6 su da dang vé thanh phan gidng loai
Diatomeae nhat dugc thiy ¢ do sau 1,81m. Tai
day co mat 34 loai Diatomeae, trong d6 12 loai
thudc nude man troi ndi chiém 35% sé loai trong
mau, 11 loai thudc nudce lg troi ndi chiém 32%,
7 loai thude nudc lo bam day chiém 21% va 4
loai thugc nude ngot chiém 12% (Hinh 2).
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Két qua nghién ctru cho thiy Diatomeae troi
ndi chiém s lugng 16n nhung sb lwong manh vo
gap trong trdm tich cd ti 1& thip, nam rai réc theo
chiéu doc 15 khoan, dic biét cac manh wvun
Coscinodiscus gap tai hau hét cac miu co
Diatomeae. Cac loai nudc lg tréi ndi phd bién
trong toan bo cac mau chira Diatomeae, dic biét
la hai loai Cyclotella striata (Anh 1) va Cyc.
stylorum (Anh 2). Paralia sulcata (Anh 3) ciing
cd mat cung vaéi hai loai Cyclotella ndi trén
nhung sé lwong cac manh vo it hon. Cac loai
Diatomeae nu6c lo bam day it gap ca vé thanh
phan giéng loai Ian sé luong cé thé. Diatomeae
nudc ngot gap véi s6 luong rét it ca vé sé luong
ca thé 1an thanh phan gidng loai (Bang 1).

3.1.3. Cdc déi sinh thai Diatomeae trong I6
khoan HP1, Dwong Kinh, Hai Phong

Biéu do phan b6 Diatomeae theo cot 16
khoan duoc xay dung dua trén thanh phan giong

Anh 1. Cyclotella striata Grunow
(mau HP1- 1.01m)

Anh 2.Cyclotella
stylorumBrightwel

loai, dic diém sinh thai, phan trim sé luong
manh vo Diatomeae cua tiing mau (Hinh 3). Sy
phan b6 Diatomeae ca vé thanh phan gidng loai,
s6 lwgng manh vo va cac nhom sinh théi thé hién
trén biéu dd 1a co s& dé phan chia tram tich
Holocen khu vuc nghién ciru thanh cac ddi sinh
thai Diatomeae (ecodiatom zone) nhu sau: DIA-
HPzZ1, DIA-HPZ2, DIA-HPZ3, DIA-HPZ4,
DIA-HPZ5

= Diatomeae nwée mén troi ndi
= Diatomeae nuéc lo tréi ndi
= Diatomeae nuéc lo bam day

® Diatomeae nuéc ngot

Hinh 2. Biéu d cac nhém sinh thai Diatomeae
tai 46 sau 1,81m 15 khoan HP1.

Anh 3. Paralia sulcata (Ehrenberg)
Cleve (mau HP1-5.06m)

(mau HP1- 1.01m)

DP6i 1: DIA-HPZ1, do sau phan bé: 23,5-
12,4m (Hinh 3), dic trung boi sy vang mat hoac
hiém gip Diatomeae. Trong d6i ndy, chi gap mot
vai manh vun cua Cyclotella stylorum tai do sau
21,06m va Coscinodiscus sp. tai d6 sau 16,19 va
16,56m (Bang 1). Con cac mau khac khong gap
Diatomeae.

Dé6i 2: DIA-HPZ2, do sau phan bé: 12,4-
10,0m, dic trung boi su xuat hién rai rac

Diatomeae trong déi véi s6 luong nhiéu hon so
v6i doi 1 (Hinh 3). Tai d6 sau 12,4 va 12,35m
gap mot s6 loai Diatomeae véi sé lugng khdng
nhiéu gébm Coscinodiscus perforatus, Cyclotella
stylorum, Campylodiscus sp.. Ngoai ra, tai do
sau 10,83m va 10,22m ciing gap Diatomeae gom
Cyclotella striata, Coscinodiscus perforatus,
Coscinodiscus sp., Diploneis smithii, Paralia
sulcata nhung s6 lwong khéng nhiéu (Bang 1,
Hinh 3).
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Bang 1. Thanh phan loai, dic diém sinh théi va s6 lugng manh vo Diatomeae
trong c&c mau tai 16 khoan HP1-Duong Kinh, Hai Phong
STT| Tén loai Phan Pic diém D sdu mau c6 Diatomeae trong 16 khoan (m)
loai [sinh thai|0.08|0.23|0.41/0.82|1.01|1.81|2.01|2.11|2.21|2.43|3.01(3.11
1 A-ct-lnocyclus c MP 1
divisus
p, | Actinocyclus c | MBP 2 | 9 2| 1] 3
ehrenbergii
3, |Actinocyclus c | MBP 1
ellipticus
4 Actinoptychus c MP 1
undulatus
5, | Caloneis P | MBB 1|2 1
formosa
g, |Campylodiscus | p | pap | g 1 11
daemelianus
7 Campy_lodlscus p MBP 3
echeneis
8. Campylodiscussp.| P MBP 1 2 1 5
9 Campylodiscus P MBP 5 1 4 6
undulatus
Campyloneis
10- | aff. notabilis P | MBp !
11. | Cocconeis sp. P MBB 1 1
12 Coscinodiscus c MP 1
asteromphalus
13, C_oscmodlscus c MP 1
gigas
14, Coscmpdlscus c MBP 1 5 3
lacustris
15, | Coscinodiscus ||y | g 415|112 3|7
lineatus
16. Cosc[nodlscus c MP 1
marginatus
17 Coscqu_lsg:us c MP 2
oculus-iridis
18, Coscinodiscus c MP 1 5 3 1 5 3
perforatus
Coscinodiscus
19. pseudoincertus C MP 1
20, Cos_cmodlscus c MP 1 5 1
radiatus
21. | Coscinodiscussp. | C MP 3121|2182 15|13 |2 1
29 Cosgl_nodlscus c MP 1
subtilis
23. | Cyclotella striata | C MBP | 3 | 21|23 |12 |50 |40 |37 (150 1 |132|56 | 1
04, | Cyclotella c | mBP | 8 |13 7 120 |56 |19 |102| 3 |67 |13] 5
stylorum
25. | Diploneis smithii | P MBB 3 2 2 5 2
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STT| Tén loai Phan {Pic diém Do siu mau c6 Diatomeae trong 16 khoan (m)
loai |sinh th&i|0.08|0.23|0.41|0.82(1.01(1.81|2.01|2.11|2.21|2.43|3.01|3.11

26. | Diploneis sp. P MBB | 1

27. | Eunactia clevei P F 1

2g. | Eunotia P| F |5 1126
pectinalis

29. | Eunotia sp. P F 9 1

30. | Gomphonemasp. | P F 1 1 1 2

31, | Hvalodiscus c | MBP 1
scoticus

3o, | Navicula P | MBB 2 | 4 2
glacialis

33. | Navicula sp. P MBB 1 1
Nitzschia

34. cocconeiformis P MBB 1 8 3 9 2 3 3 5

35. | Nitzschia sicula | P MBP 1

g, |Nizschia | p | \pp 2
panduriformis

37. | Nitzschia sp. P MBB | 1

38. | Paralia sulcata C MBP 9 3 /10| 6 | 13|23 32|14 1

39. | Pinnularia sp. P F 1

40. | Planktoniella sol | C MP 3

a1 Rhl;osolgnla c MP ) 1
styliformis

42. | Synedra sp. P F 1

43 Thalass_loswa c MP 1
excentrica

a4 Thalass_l_oswa c MP 1 4
oestrupii

45 Tha_Ie_xssmswa c MP 3 1 1
pacifica

46, Thalassiosira c MP 1
polychorda

47, | Thalassionema || ,5p 1 1
nitzschioides

48. | Trachyneis aspera | P MBB 6

49. | Trachyneis debyi | P MBB 1

50. | Triceratium favus | C MP 2

51. | Tricetratiumsp. | C MP 1
Tong s0 mnh vo 39 | 51 | 26 | 24 |103|177| 84 [322| 9 |293|100] 11
trén 5 lat méng

Chu thich: C: Diatomeae trung tam, P: Diatomeae 16ng chim, MP: Diatomeae blen troi ndi (Diatom sbng troi no| trong moi
truedng d6 mudi >30%o), MBP: Diatomeae nudc Io troi néi (Diatomeae séng troi ndi trong moi truong c6 d6 mubi 2-30%o ),
MBB: Diatomeae nuéc lg bam day (Diatomeae séng bam day trong méi trudng ¢6 d6 mudi 2-30%o) , F: Diatomeae nuréc ngot
(Diatomeae séng & noi co &6 mudi nhd hon 2%.) [36,42,43].
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Bang 1. Thanh phan loai, dic diém sinh théi va s6 lugng manh vo Diatomeae
trong cac mau tai 16 khoan HP1-Duong Kinh, Hai Phong (tiép)
bic Do sdu mau c6 Diatomeae trong 16 khoan (m)
STT| Tén loai Phén dicm
loai | sinh 3.71/4.47|4.67|4.86|5.06 {5.56 |10.22(10.8312.35/12.4 | 16.56 | 21.06
théi

2 | Actinocyclus ehrenbergii | C | MBP 2
8 | Campylodiscus sp. P |MBP 1 3
13 | Coscinodiscus gigas C | MP 1 2
15| Coscinodiscus lineatus C | MP 3 1
16 | Coscinodiscus marginatus | C | MP 2
18 | Coscinodiscus perforatus | C | MP 2 | 2 2 1
18 Coscznqdlscus c | mp 2

pseudoincertus
21 | Coscinodiscus sp. C|MP |2 3 3 2 1 2
22 | Coscinodiscus subtilis C | MP
23 | Cyclotella striata C |MBP 152 19| 5| 25 5
24 | Cyclotella stylorum C |MBP 57 5 3 3 3
25 | Diploneis smithii P (MBB 2
34 | Nitzschia cocconeiformis | P |[MBB 3 2
38 | Paralia sulcata C |MBP 13 17 3 1
43 | Thalassiosira excentrica | C | MP 3
47 | Thalassiosira sp. C | MP 2

Tong s6 manh vo 8253 8 | 3 |45| 7|38 |2 |8 9| 2|3

trén 5 1at mong

Ch thich: C: Diatomeae trung tdm, P: Diatomeae 16ng chim, MP:

Diatomeae bién troi ndi (Diatom séng troi ndi trong

moi truong do mudi >30%o), MBP: Diatomeae nudc lo troi noi (Diatomeae song troi ndi trong moi truong ¢6 do mudi 2-30%o),
MBB: Diatomeae nudc lg bam ddy (Diatomeae song bam day trong méi truong €6 @6 mudi 2-30%o) , F: Diatomeae nudc ngot
(Diatomeae song ¢ noi ¢ dd muoi nho hon 2%o) [36,42,43].

Déi 3: DIA-HPZ3, d6 sau phan bé: 10,0-
5,6m, dic trung boi sy vang mat hoan toan
Diatomeae trong tram tich (Hinh 3).

Déi 4: DIA-HPZ4, do sau phan bé: 5,6-3,2m,
dic trung boi su xuat hién rai rac cia Diatomeae
trong toan bo déi (Bang 1). Dac trung cua dei la
so6 luong glong loai Diatomeae khong nhiéu,
ngoai trir mau 4,47m rét giau véi sé lugng 18n toi
253 manh vé tim dugc trén 5 1at mong. Cac mau
chira Diatomeae thudc ba nhém sinh théi: bién
troi noi, nude lo troi ndi, nudc lo bam déy. Nhom
Diatomeae nugc ngot hoan toan Vang mat. Nhom
Diatomeae bién troi nol gap chi yeu la mot vai
manh vo thugc giéng Coscinodiscus véi s6
luong han ché (Bang 1). Nhém Diatomeae nudc

lo trdi ndi gdbm Cyclotella striata, Cyclotella
stylorum va Paralia sulcata la chii yéu, trong d6
Cyclotella striata c6 s6 luong vo gap dugc nhiéu
nhat (Bang 1). Trong d&i nay, sé luong
Diatomeae nuéc lo bam day ciing xuat hién
nhiéu hon doi DIA-HPZ2, véi su ¢d mat cua cac
loai Diploneis smithii, Nitzschia cocconeiformis.
Riéng tai do sau 4,47m gip duogc sb lwong lon
Diatomeae véi su vuot troi cua Diatomeae nuéc
lo trdi noi Cyclotella striata, Cyclotella stylorum
va Paralia sulcata, chiém ty 18 89% trong mAu.
O d6 sau nay Cyclotella striata chiém ty 16 60%
trong mau (Hinh 3), vi thé day 1a loai tai chd.
Dai 5: DIA-HPZ5 do sau phan bé 3,2-0m.
Tai d6i ndy xuét hién day du phic hé Diatomeae
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thudc 4 nhém sinh thai (Hinh 3). Tong sb luong
manh vo Diatomeae gap trong tram tich giam
dan theo chiéu tir dudi 1én, cung véi do 1a su
giam dan ti 1€ manh vo cua cac loai Diatomeae
bién troi ndi va nudc lo troi ndi, ting dan ty 18
cia Diatomeae nudCc ngot. Trong doi nay
Cyclotella stylorum van la loai chiém wu thé vé
s6 luong manh vo nhung da giam con khoang
40-50%.

Trong ddi sinh thai nay cac loai thugc nhom
nude lo bam day xuat hién véi tan suat nhiéu hon
déi DIA-HPZ4 nhu Caloneis formosa, Diploneis
smithii, Navicula glacialis, Nitzschia cocconeiformis,
Nitzschia panduriformis, Trachyneis aspera,...
Cung voi do la su xuit hién cua cac loai
Diatomeae nudc ngot voi ti 1¢ thay do6i theo
huéng ting dan tir dudi 1én, tir 2-5% dén gan
40% s6 manh vo trong tram tich. Cac loai
Diatomeae nuéc ngot chu yéu gdom Eunotia
clevei, Eunotia pectinalis, Gomphonema sp.,
Pinnularia sp.,...D&i nay khéc biét vagi cac doi
DIA-HPZ2 va DIA-HPZ4 bai su giam dan cua
Diatomeae bién trdi néi, nuéc lo tri ndi va ting
dan cua Diatomeae nuéc lo bam day va nuéc
ngot (Bang 1, Hinh 3).

3.2. Bdc diém tram tich

Trén co s& dic diém thanh phan do hat,
tuong quan ham luong cét - bot - sét va dac diém
vé mau sic, cau tao, tram tich trong 15 khoan
HP1 duoc phan chia thanh 7 tap (Z) tir dudi Ién
nhu sau (Hinh 4a, b):

Tap 1 (1) (23,5-22,1m) dic trung béi su co
mit cua ca ba thanh phan cét, bot va sét, trong do
cat chiém12-52%, bot 20-34%, sét 28-62%.
Tram tich c6 mau nau, mau xam nau chuyén sang
xam sam chira cac von cudi sét (Hinh 4b). Tram
tich tap Z; phu tryc tiép trén tram tich loang 16
tudi Pleistocen.

Tap 2 (Z2) (22,1m-20,2m) vé6i thanh phan sét
chiém uu thé, nhung trong tram tich van gap it
cat, cu thé cat chiém tir 2 dén 13%, bot 13-37%
va sét 51-63%. Tram tich mau xam sém, giau vat
chat hiru co (Hinh 4b), tram tich c6 xu huéng
min dan tir dudi 1én (Hinh 4a).

_ Tap 3 (Zs) (20,2m-18,8m) voi thanh phan
tram tich chu yéu la sét (70-91%), bt chi chiém

9-29%. Cét hoan toan vang mat tai tap nay. Tram
tich c6 mau xam sam, do6i chd cd chira vat chat
hitu co (Hinh 4b). Tram tich tap Zs min hon tram
tich tap Z» (Hinh 4a).

Tap 4 (Zs) (18,8m-15,3m) phan nay chua
ham luong cét rat nho chiém khoang 0-7%, bot
13-34%, sét 66-81% (Hinh 4a). Tram tich c6
mau xam sic xanh, d6i chd cé chira vat liéu hitu
co (Hinh 4b). Nhu vay, tram tich dd c6 xu hudng
tho hon tap Zs, boi sw c6 mat cua cat, sét da giam
tuy khéng nhiéu so véi tap Za.

Tap 5 (Zs) (15,3m-7,8m) voi lugng cat gap
lién tuc trong cac diém phan tich mau véi ham
luong dao dong tir 1-9%, bot dao dong 16n tir 8-
50% va sét 42-85% (Hinh 4a). Tram tich mau
xam séng chuyén dan Ién xam nau, hat thé hon
S0 Vi tap Zs, ¢6 chira mot s6 manh vun vo s0.

Tap 6 (Ze) (7,8m-3,2m) véi ham lugng cat
tang cao hon han cac tap trudc thay thé cho ham
luong sét va bién d6 dao dong twong ddi Ion
(Hinh 4a), cat chiém tir 12-63%, bot 20-58% va
sét 15-42%. Tram tich c6 mau xam nau nghéo
vat liéu hiru co, ¢6 chira vun vo so (Hinh 4b), d6i
chd c6 phén 16p séng xién.

Tap 7 (Z7) (3,2m-0m) dic trung bang sy
giam dot ngot cua c& hat cat (6-13%), bot chiém
thanh phan troi hon (29-86%), sét 6-65% (Hinh
4a). Nhu vay tir dudi 1én trén ham luong cac cap
hat, cat, bot va sét thay doi lién tuc tir thd tgi min
va sau do lai tir min t6i thd rdi lai min hon, mot
s6 chd c6 phan 16p ngang song song, mot sé phan
I6p xién chéo (Hinh 4b).

3.3. Bdc diém hinh thai hat vun

Céac miu duoc lya chon phan tich hé s6 mai
tron cua hat vun l1a ca&c mau c6 ham lugng cét cao
(> 33% cat). Cac do sau lay mau: 23,4-23,44m;
23,24-23,28m; 22,20-22,24m; 6,65-6,69m; 6,24-
6,28m; 5,22-5,26m va 3,20-3,24m. Céc hat cat
trong tram tich c6 sé lugng goc 15i chu yéu 1a 3,
4 va 5 (Hinh 5). Két qua xac dinh hé s6 mai tron
(Ro) ctia hat vun ¢6 gia tri tir 0,57 dén 0,61 (Bang
2), tng Vi cAp mai tron 4-do mai tron twong dbi
tt trong bang phan loai cap mai tron cac da vun
co hoc cua Tran Nghi, 1999, phan 4nh vat liéu
tram tich dugc hinh thanh & khu vuc bién nong
ven bo [38].
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3.4. Méi truong thanh tao tram tich Holocen khu tich Holog:en tai 16 khoan HP1, Duong Kinh
vuc ven bién Hai Phong (thanh pho Hai Phong) thanh bon kiéu: estuary-

viing vinh, chan chau thd, tién chau thé va dong

Két qua phan tich tao Diatomeae va dic diém : SR
bang chau tho (Hinh 6).

tram tich cho phép phan chia méi trudong tram
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Hinh 3. Biéu db phan b Diatomeae va cac dai sinh thai Diatomeae trong tram tich Holocen
tai 15 khoan HP1 (Duong Kinh, Hai Phong).
Chu giai: I: Diatomeae bién troi ndi, II: Diatomeae nudc lg, trdi ndi, I11: Diatomeae nudc lo, bam day; IV: Diatomeae
nudc ngot. Sum: téng sé manh vo trén 5 tiéu ban.DIA-HPZ1, DIA-HPZ2, DIA-HPZ3, DIA-HPZ4, DIA-HPZ5: di
sinh thai Diatomeae (ecodiatom zone).
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Hinh 4a. Ham lugng cét, bot va sét trong céc tap tram tich tai 16 khoan HP1.
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Z4 Zy Z3 Zy Zs Zs

Z7

Hinh 4b. Anh tram tich trong cac phan tap (Z1-Z7), trong 15 khoan HP1.

3.4.1. Estuary-viing vinh

Tram tich estuary-viing vinh gap & d6 sau tur
23,5 dén 18,8m. Mbi truong estuary-viing vinh
thé hién boi su thay do6i vé dic diém tram tich
cuia cac tap tram tich Zy, Z, va Z3 va itng vai phan
dudi cua doi DIA-HPZ1.

Tram tich tap Z; (23,5-22,1m) phu tryc tiép
I&n tang phong hda loang 16 tudi Pleistocen. Tap
Z1 dic trung boi sy da dang vé thanh phan tram
tich gdm ca cét, bot va sét, mau xam vang, xam
nau chuyén Ién xam sam chtra cac cudi sét. Gia
tri Ro cua hat cét trong khoang 0,56-0,6 (Bang
2) phan anh tram tich dwoc hinh thanh trong moi
truong bién nong ven b [38].

Tap Z»(22,1m-20,2m), tram tich min hon véi
thanh phan cha yéu 1 sét (Hinh 4a) chira bot va
ft cat, c6 mau xam sam chua nhiéu vat liéu hitu
co (Hinh 4b). Diatomeae rat hiém gap, chi gap
mot sé manh vo Cyclotella stylorum & khoang do
sau 21,06m. Pay 1a loai Diatomeae troi ndi séng
trong ving nudc lg, cira sdng, ven bién [20,21,

Hinh 5. Tram tich cat tai mau HP1
(6,65m-6,69m).

Bang 2. Két qua xac dinh ¢6 mai tron (Ro)

T SHM Djsauth |
(m)
1 | HPL320-324 | 322 0.61
2 | HPL.522-526 5,24 0,57
3 | HPL 624-626 6,26 0,56
4 | HPL 6.65_669 6,67 0.5
5 | HPL 2220_224 | 2222 0.6
6 | HPL.2324-2328 | 2326 | 056
7 | HPL.2340 2344 | 2342 | 059

Sy c¢6 mat caa lodi nay, tuy khong nhiéu
nhung ciing cho thiy méi trudng thanh tao tram
tich lién quan toi bién. Truong Ngoc An, 1993
[32] khi nghién ciru vé tao pha du bién Viét Nam
thi cho rang loai ndy mang tinh bién 4m ven bo,
rong nhiét. Chinh vi vay, su ¢ mat caa loai nay
trong tram tich phan anh cho nhan dinh noi trén.
Tram tich hat min, giau vat liéu hitu co, c6 chta
Diatomeae nu6c lg phan anh méi truong dam lay
ven bién [3].

Tap Zs (20,2m-18,8m), tram tich ¢ mau
xam sac xanh, sét chiém wu thé. Céat hoan toan
vang mat (Hinh 4 a,b). Tram tich min dan tir duéi
lén cho thay xu thé giam dan cua dong luc moi
truong [38].

Sy giam dan kich thudc hat cua tram tich tir
thd téi min (Hinh 4) tir tap Zi, Z» d&én Zs phan
anh méi trudng lang dong tram tich tir néng toi
sau dan [1].

So véi két qua nghién ciu cua Tran Nghi va
nnk, 1991, Doan Pinh Lam va W. E. Boyd,
2003, Tanabe va CS, 2006, Vii Van Loi, 2017 vé
lich sir phét trién ctia dong bang Séng Hong [1,
9,17,44] thi tap Zi1, Z» va Zs hinh thanh trong giai
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doan bién tién sau vao dat lién va &ang vai tram
tich estuary-viing vinh. Theo Nicolas, 2009 [39]
thi mot trong nhitng dau hiéu coa tram tich
esatuary- viing vinh 1a tram tich min dan tir dudi
Ién. Su thay do6i vé dic diém tram tich trong ba
tap nay danh dau sy tac dong cua pha bién tién
Flandiran ngay cang manh cua bién Ién vuing ven
bién Hai Phong ndi riéng va viing chau tho sdng
Hong néi chung.

3.4.2. Chan chau tho

Tram tich chan chau thd gap ¢ d6 sau tir 18,8
dén 15,3m duoc xéac dinh dua trén sy thay doi vé
ddc diém tram tich tap Z,, tng véi phan giira cua
dsi DIA-HPZ1. Tram tich tap Zscha yeu la bot,
sét mau xam sam chuyen sang mau xam (Hinh
4b), x4m nhat. Tap tram tich nay chaa rét it
Diatomeae (Bang 1), tuy sé lugng it nhung sy
xuét hién ciia Coscinodiscus sp. cho thiy sy anh
huéng cia méi truong bién téi ving nghién ctu.

Tram tich tap Z4tho hon tap Zz (Hinh 4, 6).
Tram tich tho dan tir dudi 1én, chtra vun thuc vat
va manh vun sinh vat bién 1a mét trong nhing
dau hiéu cua trdm tich chan chau thé [17]. Tram
tich mau xam nhat chuyén dan I&n xam nau, tho
dan tir dudi 18n véi lugng hat min chiém wu thé 1a
ddic trung cho tram tich chan chau tho (prodelta)
[9,17,44]. T4p tram tich nay mang ddc trung cho
kiéu moi tmorng chan chau tho (Hinh 4b, Hinh
6), danh ddu qua trinh bién bt dau thoai.

3.4.3. Tién chau tho

Tai 16 khoan HP1, tram tich tién chau thé gap
tai d6 sau tir 15,3 dén 7,8m, tng véi tap tram tich
s6 5 (Zs), phan trén cua doi Dia-HPZ1, Dia-
HPZ2 va phan dudi cia Dia-HPZ3. Tram tich
mau xam, xam nau, chira vun sinh vat (Hinh 4b).
Tram tich tap nay c6 dic trung thd dan tir dudi
Ién (Hinh 4a). Sy tang dan ham lugng cét tir dudi
Ién cua tap Zs cung va4i sy cO mat caa vun sinh
vat 12 mot trong nhitng dau hiéu trim tich tién
chau tho [9,17,44]. Ngoai ra, mot s6 Diatomeae
dic trung cho ving nuéc lg ven by (46 mudi
<30%0) €O mit trong tram tich (Hinh 6). D6 la
Cyclotella striata, Cyc. stylorum, Diploneis
smithii va Paralia sulcata trong dgi Dia-HPZ2.
Céac loai Diatomeae néu trén phan anh moi
truong bién nong ven bo [20,21,32,33,42,43].
Tap Zs nam phu tryc tiép 1én cac tram tich chan

chéu tho (prodelta). Bac diém tram tich cling nhu
to hop Diatomeae cho thay tram tich tap Zs dugc
hinh thanh trong méi trudng tién chau thé (delta
front). Xu thé thay d6i cua tram tich tir tap Zs
sang Zs thé hién qua trinh bién thodi & khu vyc
nghién ciru. Piéu nay da dugc khang dinh trong
cac cong bd trudéc diy ¢ ving nghién ciau
[9,17,19,44].
3.4.4. Bong bang chau tho

~ Tai 16 khoan HP1, tram tich dong bang chau
tho gap o do6 sau tir 7,8 dén Om, véi sy co mat
cua c4c tap tram tich Zs va Z; (Hinh 4, 6) ing voi
phan trén cung cua dsi DIA-HPZ3, déi DIA-
HPZ4 va d6i DIA-HPZ5 (Hinh 3). Su thay ddi
do6 hat tir thd sang min cua tap tram tich Zs dén
Z7 danh dau su thay ddi dang ké ctia moi truong
thanh tao tram tich. Thanh phan gidng loai
Diatomeae ¢ tap nay (d6i DIA-HPZ4 va doi
DIA-HPZ5) thay dbi lon theo chiéu nong dan
cta 16 khoan (Hinh 3).

Tap Zs (7,8-3,2m) c6 thanh phan chua yéu la
cat, bot. So vai tip Zs ham lwgng sét tai tap nay
giam rat nhiéu (Hinh 4a). Tram tich c6 mau xam
nau, c6 chira vun vo6 so (Hinh 4b), di chd c6
phan 16p séng xién. Hé s6 mai tron (Ro) cua cac
hat cat trong tap Zs cho thiy day 1a ving chuyen
tiép [38], voi Ro,=0,5-0,61 (Hinh 5). Sé luong
loai cling nhu sé lugng manh voé Diatomeae ting
dan tir dugi 1én. Nhém Diatomeae nudéc lo troi
ndi va bam day chiém wu thé, ving mat
Diatomeae nudc ngot (Bang 1, Hinh 3). Uu thé
tuyét doi cua Cyclotella striata va Cyc. Stylorum
chiém tsi 80% trong phuc hé Diatomeae cho
thdy trim tich hinh thanh trong méi truong bién
ndng ven bo [20,21,23,25,33,42]. Bén canh hai
loai nay, trong tram tich tap Zs con giap mot sb
loai Diatomeae thuoc nhém Diatomeae bién troi
ndi nhu Coscinodiscus lineatus, Coscinodiscus
sp. va Diatomeae nuéc lg bam day voi sb lugng
it nhu Nitzschia cocconeiformis, Diploneis
smithii. Sy thay déi thanh phan cling nhu so
lugng manh vo Diatomeae trong tap tram tich Zs
nay cho thay méi truong & day ¢ su x40 tron lon
nén cac loai Diatomeae bam ddy khong song
dugc ma chi gap chu yéu cac loai troi noi. Bac
diém tram tich ciing nhu thanh phan Diatomeae
cho thay tram tich cua tap nay hinh thanh trong
khu vuc bién ven bo.
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Hinh 6. Pic diém va méi trueong thanh tao tram tich trong 16 khoan HP1 (Duong Kinh, Hai Phong).

Tram tich tap Z7 c6 thanh phan cha yéu la
bot, sét, doi chd xen kep vai 16p cat mong, phan
16p séng xién (Hinh 4b). Bac biét trong ddi DIA-
HPZ5 thudoc tap nay cé sy xuat hién cua
Diatomeae nudC ngot cung véi cac loai
Diatomeae nwdéc man va nudc lg, phan anh sy
anh huéng cua nudéc ngot dén ving nghién cau
[23]. Su cé mat cua hai loai chi thi cho méi
truong bai tridu  Nitzschia cocconeiformis,
Diploneis smithii [45] s lugng tuy khdng nhiéu
nhung ciing cho thay viing nghién ctu lién quan
dén hoat dong cua triéu. Nhu vay trim tich chta
Diatomeae véi sy ¢6 mit chu dao cua cac loai
nudéce lg va mot sé dang nudc ngot phan anh anh
hudng caa déi tridu [46] nén mai c6 mit day dua

thanh phan Diatomeae nuéc lo, nuéc man va
nudc ngot. Tir cac dic diém néu trén cho thiy tap
Z7 dugce hinh thanh trong moi treong cua song
ven bién véi anh huong 16n cia song, danh dau
su Iui ra cua bién trong Holocen. Tap tram tich
Zs va Z7 hinh thanh trong méi treong chau thd
(delta plain) chiu sy anh huéng cua triéu 1a chi
yéu [4,9,16,39].

4. Két luan

- Nam déi sinh thai Diatomeae (ecodiatom
zone) da dugc xac lap tai ving nghién ctru dua
trén su c6 mit ciing nhu dic diém phén bb trong
tram tich cua 52 loai thudc 21 gidng Diatomeae
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da duoc x4c dinh, trong d6 24 loai thude phu 16p
Diatomeae 16ng chim (Pennatophyceae) va 28
loai thudc phu 16p Diatomeae trung tam
(Centrophyceae). Cac ddi sinh thai Diatomeae
lan lwot nhu sau: DIA-HPZ1, DIA-HPZ2, DIA-
HPZ3, DIA-HPZ4 va DIA-HPZ5. Déoi DIA-
HPZ1 va DIA-HPZ3 dic trung béi hdu nhu vang
mat Diatomeae trong tram tich. Péi DIA-HPZ2
dac trung béi su hiém gap Diatomeae. DIA-
HPZA4 dic trung boi sy c6 mdt cua ba nhom
Diatomeae bién troi ndi, nudce lo troi ndi va bam
day, trong d6 phong pht nhat 1a Diatomeae nudc
lo tr6i ndi. Poi DIA-HPZ5 dic trung boi su co
mat cua Diatomeae nudc ngot bén canh ba nhom
Diatomeae noi trén.

- Bn kiéu moi trudng thanh tao tram tich da
duge xéac dinh trén co s¢ dic diém trAm tich va
dic diém phan bd Diatomeae: moi truong
estuary-viing vinh, g véi tap trim tich Zi, Z,
VA Zs, hinh thanh trong giai doan bién tién
Flandrian; mi truong chan chau thd tmg véi tap
tram tich Zs; moi truong tién chau thd Gmg véi
tap Zs; moi trudng dong bang chau thd tng véi
tap tram tich Ze va Z7. Sy thay d6i thanh phan
cua cac tap trAm tich Za, Zs, Zs V& Z7 cho théy
ving ddng bang chau thd ven bién Hai Phong 1a
ving bi anh hudng cua triéu.

Lo1i cam on

Bai b4o nhan duoc sy hd trg kinh phi cua dé
tai ma s6: 105.03-2015.35 do Quy Nafosted tai
tro. Bén canh do, bai bao dugc thuc hién viéc gia
cong va phan tich miu tai phong thi nghiém
Khoa Pia chat, Trudng Pai hoc Khoa hoc Ty
nhién va phong Tram tich, Vién Dia chat, Vién
Han Lam KH&CNVN. Nhan dip nay nhom tac
gia xin gui loi cam on chan thanh téi cac co quan
noi trén.
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