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TOM TAT

Ho Tonle Sap (“Bién Ho”, Campuchia) la ho
chita miéc ngot. Kich thuéc ho thay d@oi manh theo
ché dg gi6 mua qua sw lién théng véi dong chay séng
Mekong, ddc biét la li. Lii trén Bién Hé anh hwong
rat ré dén dic trung hé sinh thai ho néi chung va
quan xa khué tdo néi riéng. Muc tiéu cia nghién ciu
nay la danh gid anh hirong cia li dén quan xa khué
tdo dién bién theo thoi gian. Hai 18i tram tich da
duwoc thu cach bé mét nén ddt hé co do sau lan leot 12
1,54 m va 1,27 m vao thang 5 nam 2013 va 2015 va
mét 18i tram tich dwoc thu ngay ngé ba séng Mekong
va sdng Tonle Sap vdi dé sau 1,68 m (05/ 2013). Tudi
twong doi cua tram tich dwoc xdc dinh bang phirong
phdp phdn tich dong vi phong xa 2%Pb va ¥Cs.
Pdnh gid d¢ da dang cia quan xa khué tdo hoa thach
heu giir trong nén tram tich théng qua chi s6 phong
phii Rarefaction (ES) va da dang loai (Hill's N2). Két
qua cho thdy cé 70 loai khué tdo héa thach duwoc tim

thay trong 3 16i tram tich va dé da dang quan xa khué
tio thay déi rat rd theo ché do li (p-value =
0,0045***). Dgc biét trong do cé 6 loai khué tao cd
dé phong phi twong doi cao nhat (>1 %):
Aulacoseira  distans,  Aulacoseira  granulata,
Aulacoseira granulata var. angustissima, Gyrosigma
acuminatum, Gyrosigma attenuatum va Paralia
sulcata. Sau loai khué tao nay cé doi song phiéu sinh
Va song bdm trong méi triong nghéo dén giau chat
dinh duong; trong do, hai loai Aulacosira granulata
va A. granulata var. angustissima wa thich trong moi
trieong c6 ham heong chat lo limg cao. Qua dé, nhan
thdy sw xudt hién li da anh hwong rat 16n dén cau
tric quan xa khué tao noi riéng va sinh vt néi chung,
ciing nhw méi trieong hé Tonle Sap da bi thay doi rat
Manh va cé lién quan dén su thay doi ché dg thiy van
noi day.

Tir khéa: Ho Tonle Sap, khué tio héa thach, nhip li

MO PAU

Ho Tonle Sap (TLS) hay con goi la Bién Ho
duoc hinh thanh tr nén dit biang phing cua
Campuchia cach day khoang 5.700 nam [1], nhung
c4c nghién ciru gan day cho thay lich sir hinh thanh
ho TLS da trai qua nhiéu giai doan phuc tap va c6 thé
hinh thanh trong thai gian muon hon [2, 3]. H6 TLS
1a mot hd chira nuéc ngot 16n tai khu vue Pong Nam
A va nbi lién véi sdng Mekong thong qua séng Tonle
Sap (Hinh 1). Trong suét mua kho (tir thang 11 dén
thang 4), dong chay theo huéng tir ho d6 qua song
TLS vao sdng Mekong. Trong sudt nhiing thang mua

mua (thang 5 dén thang 10) khi gi6 mua Tay Nam
mang nhiéu hoi 4m gay mua toan luu vuc, luu luong
nuéc dang cao ngay tir ngd ba song din dén dong
chay bi dao nguoc; nudce 1a tir sdbng Mekong chay qua
song TLS d6 vao hd. Nhip 1 hang nim tao nén su co
dan luu vuc nuéc trong hd. Twong wng 13 muc nuée
sau trung binh tang tir 1-2 m trong muia kho dén hon
10 m trong giai doan dinh 1di, va dién tich cua ho ting
gap 5 lan, tir 2.500-3.000 km? dén hon 15.000 km?
[3].
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Thuc té cho thay nhip 1i tir séng Mekong dé gitup
day ning suit so cap trong Bién Ho ting cao. Ning
suét sinh hoc gia ting 1a nho vao hoat dong cua nhip
1ii hang nam. Pidu nay co lién quan dén cac dic diém
nhu: (1) 1ii &én sém va kéo dai; (2) dong chay cua li
gilp van chuyén au tring va con non cua ca tir song
Tonle Sap vao hd; (3) dinh 1t ngap tran ca dién tich
cua ho; (4) hé thuc vat séng trong nhiing ving dat
ngap nudc gidp van chuyén lién tuc cac chat dinh
dudng; (5) lugng tram tich va ham luong cac chit
dinh dudng lién tuc di vao hd do dong chay cua li
mang vao hd. [1]

Nhizng nghién ciru ¢é sinh thdi truée day vé hé Tonle
Sap

Moi truong ¢b cua hd TLS da duoc nghién cuu,
khao sat vao nhitng nim 1960. Mudi chin 18i trdm
tich da duoc thu tir hd va phén tich cac dic diém ly-
hoa tinh trong dat bao gom: cap hat, ham luong nuéc
trong dat, ham luong sit va khoang chét [1]. Nguoi ta
da xac dinh trong day hd gém c6: mot “lop bun tré”
ma Carbonnel cho 1a su ling dong trong diéu kién
moi truong can dai, va & bén dudi I6p bun tré nay la
mot “16p bun ¢ da ton tai tir lau trong nhitng diéu
kién moi trudng khéac nhau [1]. Lép bun cb nay la lop
tram tich 16t day hd va c6 thé tuong duong vé dia
tang véi phu sa cé dugc mo ta trong nhiéu vat liéu dia
chat trong khu vuc. Sau nay, Penny con tim thay phan
hoa cua loai Budc (Rhizophora spp.) va mét loai
khué tao nudc lg Thalassiosira bramaputrae (Her.)
Hak. & Lock trong tram tich “1ép bun tré” ¢ hd TLS
[2]. Penny dd suy luan rang su hién dién cua loai
phin hoa d6 ching t6 c6 anh huong cua xam nhap
man trong qua khir theo sdbng Mekong téi pham vi
Bién Ho [2].

Trong nghién ctru gan day [3, 4] thi bé day "lop
bun tré" nay c6 noi kha day, khi chung bdi phu lap
cac thung liing séng c6 kha sau dugc phat hién thiy o
mot s6 noi dudi day hd. Pong thoi cc tac gia ciing
tach ra dwoc tir “I6p bun tré” gom 2 16p phu. Lop trén
day khoang 1 mét Ia tram tich ho c6 chiu anh huong
1i tir song Mekong, va bén dudi 1a 16p tram tich ho
khong c6 tac dong cua li. Cac nghién ctru vé phén

hoa, thanh phan vat chat trong tram tich cua Day va
cs. [1], Penny [2], Fukomoto [4] cho thay: “l6p bun
tré” gdbm 2 tang tram tich goi la tram tich ho c6 mau
xam xanh khéng anh huéng 1ii, va pha Ién trén Ia tang
tram tich hd c6 mau xam ndu hinh thanh trong diéu
kién c6 anh huong 1a tir sbng Mekong.

Li 1a mot trong nhitng yéu té sinh thai vo sinh
g6p phan gay xao tron cac quan x4 sinh vat bam &
song. Su xao tron cuc manh gay ra do hién tuong 1i
quét thuong it xay ra ¢ cac con song va sy truyén li
khi dén ha nguon thuong bi giam. Trong cac nhém
sinh vat bdm thi khué tao la nhiing loai vi tao dugc
tim thay bat ky noi nao do am cao, va mdi loai trong
quan x4 cuia chung c6 doi sdng phat trién riéng biét,
phu thugc vao timg dic diém moéi truong héa ly khac
nhau [5]. Khué tao la céng cu minh ching tuyét voi
dé tim hiéu nhirng diéu kién song cua ¢ sinh nho sy
phong phi vé& s6 luong cé thé ciing nhu thanh phan
loai cua ching trong nén tram tich, cng véi kha ning
déap tng véi su thay d6i cia mdi truong. Do d6, khué
tao thudong duoc st dung nhu sinh vat chi dan cho sy
thay d6i moi truong vé ¢6 sinh trong cac thay vuc hd
[2].

Thanh phan loai va d6 phong phl cua quan xa tao
bam séng trong méi truong thay sinh déu bi anh
huéng bai nhiéu yéu té twong tac v6i nhau nhu hoa
tinh nudc, &nh séng, nhiét do, tbe do dong chay, kiéu
dai vat va con moi [6]. Trong nhirng yéu to trén thi
dong chay thuong 1a mot yéu t§ vat Iy anh huong
manh nhit dén quan xa khué tao [7]. Su x&o tron do
1ii tao nén sy thay doi lon trong hé sinh thai thay sinh,
phat sinh doi séng khong ddng déu, kiéu hinh va
nhitng dong théi cua sinh vat [8]. Lii ¢6 thé 1am thay
ddi su chuyén hoa hay sy trao ddi cac vat chat trong
hé sinh thai va 1am giam sinh khéi tao bam & séng
[9]. Trong truong hop quan xa sinh vat con song sét
sau khi méi trudng bi xao tron manh thi ching c6 thé
khoi phuc lai ngay lap tirc. Didu nay c6 thé dugc xem
nhu 1a su phdi hop gitra cac nhém loai vé kha ning
chéng lai sy x4o tron va su co déan trong hé sinh théi
& s6ng [10]. Tan suat xuét hién va cuong do cua li da
anh huong 1&n quan xa tao bam, diéu nay da thé hign
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qua su nhap cu hay xudt cu cia mot vai nhém tao,
hay su san sinh ciing nhu sw phan bé cua cac nhém
loai trong quan xa cung voi chién lugc phat trién va
bam cua mai loai [10].

Muc dich nghién ciru nay la tim hiéu dién bién
clia méi truong thdng qua khué tao hda thach dé xem
xét hd TLS c6 bi anh huong boi li hay khong? Dé
thyc hién muc tiéu nay, chung t6i da tap trung phén
tich, danh gia mat do va do da dang cia quan xa khué
tao dién bién theo thoi gian trong 3 16i tram tich: 2 I5i
dugc thu trong hd va 1 161 duoc thu ngay tai noi song
Tonle Sap d6 vao ho.

VAT LIEU VA PHUONG PHAP
Vi tri nghién ciru

Ho Tonle Sap (Cambodia) da duoc chon 1am vi
tri nghién ciou. Dé két hop ddi séanh céc két qua
nghién ciru trude day trong hd, chung toi da tap trung

103250 E

nghién cau dién bién quan x& khué tao trong hai I6i
tram tich, d6 1a TLS 2 va TLS 6. Ldi trdm tich s6 6
(ki hiéu 1a TLS 6) dugc thu ngay bén canh vi tri TS-
18-XI11-03. Vi tri nay da duoc khao sat trudc day bai
nhém nghién ciu cua Day va cs. [3]. L&i tram tich
TLS 2 duwoc thu & toa d6 12°41'21.50"N;
104°22'38.80"E vdi chiéu sau la 1,54 m tinh tir nén bé
mat dét caa hd, duoc thu vao ngay 31 thang 05 niam
2013 va myc nudce trong hd sau 60 cm. Loi tram tich
TLS 6 thu & toa d6 12°36'11.10"N; 104°17'9.90"E
v6i chidu sau 1a 1,27 m va muce nuée trong hd sau 65
cm (23/06/2015). Ngoai ra, ching t6i cling tap trung
nghién ciru phan tich Ii tram tich TLS 1, day 1a 16i
tram tich duoc thu ngay ctra séng Tonle Sap d6 vao
hd, & toa do 12°30'59.60"N; 104°30'14.90"E véi
chiéu sau 1,68 m va do sdu muc nude la 61 cm vao

ngay 30 thang 5 niam 2013 (Hinh 1).

1015 0E

Hinh 1. Ban @b cho thdy vj tri thu céc 18i trdm tich trong hd Tonle Sap va cac diém nghién ctru trude dy ctia Day va cs. [3],
Penny [2], Fukomoto [4] dwoc ky hiéu la nhitng chdm tron den; vi tri nghién ciu ciia Tsukawaki [11] dwoc ki hiéu
14 céc 6 vudng; vong tron la nghién ctu ctia Carbonnel [12]. Hinh tam gi&c la mét vi tri dugc thu trong tram
KompongLuong. Hinh trén - bén phai thé hién hinh anh cua hd Tonle Sap va céc khu vire bao quanh. Hinh duéi -
bén trai la thuy hoc tai tram KompongLuong

Xac dinh dic diém nén trAm tich va nién dai dia
chat

L8i trim tich dwoc cét doc, md ta cac dic trung
vi CAu trdc, mau sic. Sau d6, mau duoc lay theo 16p,

theo d6 sau dé sir dung cho cac phan tich khac nhau:
cap hat, tudi tram tich va khué tio. Pac diém nén
tram tich dwoc ghi nhan théng qua mau sic va sa cau
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cia nén dit. Mau sic cua nén dit dwgc so sanh véi
ban so mau Munsell. Sa cau la ti 1& phan trim céc cap
hat khoang (sét, thit, cat) trong dat dwa vao phuong
phép phan tich cap hat theo tiéu chuan ISO
11277:20009.

Phuong phép khao sat dong vi phong xa 2°%Pb va
137Cs da duoc sir dung dé phan tich do tudi tuong ddi
clia cac 10p tram tich trong 161 TLS 1, TLS 2 va TLS
3. Mat d dong vi trong mau duoc do tai Vién Nghién
ciru Hat nhan, Da Lat, Viét Nam theo phuong phap
ctia Appleby [13] bang may quang phd Gamma 150
sit dyng ddu do high-purity Germanium detector
(PHGe) cua Canberra Industries Inc. (M¥).

Phuong phap x4c dinh tudi trAm tich theo dong vi
14C chta trong nhitng manh v& cia dong vat hai
manh vo Corbicula spp.. Ching tap trung voi mat do
cao trong 16 trim tich TLS 4 duogc thu ¢ gitra long hd
va & ké bén canh 16i TLS 2. Vi 1y do nay ma miu
duoc chon 12 miu duoc bao ton trong 161 trAm tich
TLS 4 thi t6t hon so v6i trong 16i TLS 2. Hon nita,
trat tw cdu trac tram tich gitra 2 13i nay 14 twong dong.
Tudi tram tich theo theo dong vi *C dugc phan tich
theo phuong phap cua Aitken [14] tai PTN Nghién
ctru phong xa va chat dong vi (Leibniz Laboratory for
Radiometric Dating and Stable Isotope Research),
Pai hoc Kiel (buc).

Phan tich khué tao

Tong cong ¢6 111 mau da duoc phan tich cho ca
3 15i trAm tich dd néu. Trong mdi 16i, mau duoc cit
thanh timg doan khoang 5 cm. Tat ci cic mau da
dugc xir 1y theo phuong phap oxy hoa cac hop chat
hitu co bang H20,, cung véi hydrochloric acid (HCI)
va tetra-sodiumpyrophosphate (NasP,O7) [15]. Trong
mdi mau, it nhat 400 manh vo (néu co thé) dugc dinh
danh va dém dudi do phong dai 1000 cua kinh hién vi
Leica ICC50 HD tai PTN Sinh mo6i, B§ mon Sinh
thai-Sinh hoc tién hoa, Khoa Sinh hoc-Cong nghé
Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai
hoc Quédc gia TP HCM. DPinh danh dugc thyc hién
dén cap phan loai thip nhat 13 loai va thir loai (ngoai
trir bao tir Chaetoceros) tir nhidu ngudn phan loai
[16-18]. Bao tir Chaetoceros dugc xac dinh dya trén

hinh thai, kich thudc, dic diém phén loai theo tai liéu
cua Ishii [19].

Mat d6 manh vo dugc tinh nhu 13 sé lwong manh
vo/ g tram tich kho. Do phong phu ctia mbi loai dugc
tinh dya trén s6 lugng manh vo cia loai d6 trén tong
s6 manh vo co trong mau (Relative abudance % hay
Relative percentage %) (RA). Pdi véi nhiing loai co
RA >1 % dugc sir dung dé phan tich danh gia do da
dang theo thoi gian. [20]

Phén tich dir li¢u

Dua trén két qua phan tich d6 phong phu tuong
dbi (RA%) dé phan chia tdi wu nhét nhirng phan khu
quéan xa khué tao (Diatom Assembage Zones — DAZ)
doc theo chiéu sau 15i tram tich. Sy phan chia nay
dugc tinh theo phuong phép tong binh phuwong d6 1on
khoang cach (Euclidean) giita cac nhém [21].

Do phong phu cua loai trong quan xi khué tao
theo thoi gian dugc danh gia thong qua phuong phap
phan tich Rarefaction (ES) [22]. Phuong phap nay rét
t6i wu v6i nhitng mau c6 d6 chénh léch rat 16n gitra s6
luong loai va sé luong manh vo dém duoc gitra cac
tang mau trong mot 161 tram tich. Vi vay ma chudi sb
liéu trude khi phan tich dd phong phu theo phuong
phap Rarefaction phai dwoc "chuin hoa”. Bén canh
do6, str dung chi s6 da dang Hill’s N2 dé tinh d6 da
dang cua loai trong quan xd khué tao, tinh cho mdi
doan tram tich [23]. Chi s6 da dang Hill's N2 gitip
lam sang t6 nguyén nhan cic yéu tb sinh thai anh
huong dén su sai khac vé da dang & nhiing do siu
khac nhau trong 16i tram tich [24]. Phuong phap phan
tich phuong sai da nhan t6 (Multi-ANOVA) duoc st
dung nhim danh gia anh huong cia 1i va vi tri nén
tram tich dén mat 46 manh vo theo thoi gian bang
phin mém R.

KET QUA VA THAO LUAN
Két qua
Pdc diém nén tram tich va nién dai

Phan trén cuing trong tat ca 4 16i tram tich (TLS
1, TLS 2, TLS 4, TLS 6) c6 chiéu dai tir 0-20 cm,
chi yéu 1a 16p bin loing c6 mau nau xam (10YR
5/2). L&i TLS 1, tir 20-100 cm 16p dit c6 mau nau
xadm (10YR 5/2) cung vai cdc hat khoang sét min va
cac vat liéu hitu co bj xo tron; & doan khoang 100—
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155 cm hau hét cac vat liéu thd cang va khoang sét
min, nén tram tich c6 mau nau xam (10YR 5/1). Loi
TLS 6 (20-80 cm) va TLS 4 (20-95 cm) c6 dic diém
tuong dong nhu 16i TLS 1 nhung & day tim thiy
nhiéu manh v& cua loai Corbicula spp., dac biét la
trong 16i TLS 4 tim thay rat nhiéu manh vo cua loai
Corbicula spp. ¢ d6 sau tir 90-95 cm. Ldi TLS 2 tir
d0 sau 20-70 cm 14 sét bot déo mém mau xam nau.
Riéng 16i TLS 6 tir 80-125 cm, nén tram tich c6 lop
sét min, cac hat th6, c6 mau nau vang nhat (Gley 1
5/5 GY). Bac diém nén tram tich nay twong dong véi
16i tram tich TLS 4 tir 95-105 cm va 105-165 cm c6
ddc diém 1a khoang sét cung, c6 mau xam sang dén
xam xanh réu (5Y 6/1-5Y 6/2) vGi sy phan tan cua
c4c hat sit mau nau do dén vang. Trong khi ¢ phan
dudi cua 16i TLS 2, tir 70-154 cm c6 dic diém 14 sét
déo cirng (Hinh 2).

Phan b dong vi 2°Pb va ¥3’Cs gan nhu toan bd
bé day I6p tram tich nau xam trong cac I8i tram tich
TLS 1, TLS 2 cho thiy I6p nay hinh thanh rat gan so
Vvéi hién tai. Dac biét, cuong do 21%Pb xuit hién kha
cao cho téi d6 sau 60 cm twong duwong nhu cuong do
ctia 2P trong 16p 0-20 cm (TLS 2). Biéu nay chirng
t6 1a ca chiéu dai 16i tram tich TLS 1 (dai 153 cm)
dugc hinh thanh trong thoi gian rat ngén (khoang sau
2.000 niam), twong (tng V6i giai doan trAm tich bun
lodng ¢6 mau nau xam trong long ho. Dudi long ho,
tudi tuyét ddi cia mau vo dc Corbicula spp. ¢ d6 sau
0,66 m trong 16i TLS 4 xac dinh dugc 1530+ 25 nam
va doan 0,95 m & vi tri day 16t tram tich hd c6 anh
hudng cua 1t xac dinh duge 2145 + 30 nam. So sanh
tuong quan tinh chat cua dia tang trong cac 18i tram
tich thu dwoc tai nghién ctru nay va cac nghién cau
trude day [2, 3] thi thoi gian 2145 + 30 nam duoc
xem la thoi diém 1i xuat hién tir song Mekong 1én
mdi truong Bién HO6 (L& Xuan Thuyén va Nguyén
Thi Gia Hang, chwa cong bd). Thoi diém nay duoc
xem 1a mudn hon so véi cong bd trude day [3].

Dién bién quan xa khué tao theo thoi gian

Tdng cong ¢ 70 loai khué tao hoéa thach thudc
33 giéng va bao tir cua giébng Chaetoceros va cua
khué tao da dwoc tim thay trong 111 miu doc theo

chiéu dai cua 3 16i tram tich (TLS 1, TLS 2 va TLS
6). Trong do, c6 26 loai khué tao hoa thach dugc tim
thay trong 18i TLS 2; 19 loai (TLS 6) va 45 loai (TLS
1) (bao gom ca bao tir). Két qua phan tich DAZ cho
thiy quan x& khué tao phan thanh 5 nhom loai theo
d6 sau (Hinh 2). Dya vao céc nghién ciu vé phin
hoa, thanh phan vat chat trong tram tich cua Day va
cs. [3], Penny [2], Fukomoto [4] cho thdy nén tram
tich bi anh huong bai ché do thuy van, dac biét 1a 1ii.
Do vay, tang tram tich trong 3 16i dwgc phan thanh
hai nhom: (i) tang tram tich hé ¢6 mau xam xanh
khong anh huong 1ii; va (i) ting phi 1én trén 1a tang
tram tich hd mau xam nau hinh thanh trong diéu kién
c6 anh huong lii tir song Mekong. Do do6, két qua
phan tich phuwong sai da nhan t6 cho thdy trung binh
mat d6 manh vé c6 su khéc biét rd vé mit thong ké
giita tang co 1t va tang khong co i [F (1; 87)=5,19;
p-value=0,03*] ¢ mirc tin cay 95 %. So sanh cap theo
phan tich Tukey HSD chi ra rang trung binh mat do
manh vo cua tang c6 1ii (8,2940,23) c6 su khéc biét rd
V6i tng khong c6 1 (6,84+0,62) v6i 95 % C.1. [0,18;
2,71] va p-value=0,0045***, Tuy nhién, mat do manh
v6 khué tao chua thay sy khac biét rd giira vi tri trong
hd va ngoai hd [F (1; 87)=3,92; p-value=0,05] & mirc
tin cay 95 %. Vi vay, két qua dién bién ciu tric quan
x& khué tao dugc phan thanh hai nhém nhu sau:
Tang tram tich ¢6 anh huong lii

Hai 16i tram tich TLS 2 va TLS 6 duoc thu trong
Bién Ho va doan tram tich twong ¢ng tir 0-94 cm
(TLS 2) va 0-78 cm (TLS 6) c6 mau xam nau, hinh
thanh trong diéu kién c6 anh huong I tir sdng
Mekong. Do vay, thanh phan va do phong phu ciing
nhu d6 giadu loai co sy khéc biét so véi ting trim tich
khéng anh huong cua lii nam ¢ bén dudi. Trong giai
doan c6 i, hiu nhu nhom loai Aulacoseira chiém uu
thé nhat. O doan trdm tich tir 58,5-85,5 cm (TLS 6),
ngoai sy xuat hién cua loai khué tao nuéc ngot 1a A.
granulata con tim thay nhom loai khué tio nuéc man
nhu: Gyrosigma hippocampus, Paralia sulcata,
Thalassionema nitzschioides cung véi bao to cua
Chaetoceros spp.. Tuy vay, loai A. granulata va bao
tir khué tao chiém wu thé nhat (lan luot 12 RA = 66,67
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%; RA = 88,89 %). Bo phong pht cua loai trong quan
x4 cao nhit (ES= 4,76) & doan tir 67,5-70,5 cm
nhung d giau loai lai chiém wu thé trong doan tir
76,5-79,5 cm vai Hill's N2=3,57.

Giai doan c6 1, su da dang vé thanh phan loai
cao hon so véi giai doan khong bi anh huong 1ii. Tang
tram tich tir 0-70 cm (TLS 2) tap trung rat nhiéu loai
khué tao sbéng trong moi truong nudc ngot
(Achnanthes lanceolata var. elliptica, A. granulata,
A. granulata var. angustissima, Cyclotella litoralis,
Discostella  pseudostelligera,  Eunotia  arcus,
Gyrosigma  acuminatum,  Gyrosigma  eximium,
Navicula cf. bryophila, Navicula pennata) dén nuéc
man  (Actinocyclus  curvatulus,  Cymatotheca
weissflogii, Gyrosigma fasciola, Nitzschia capitellata,
P. sulcata, Thalassiosira ferelineata, Thalassiosira

lineata, Thalassiosira  pacifica, Thalassiosira
simonsenii, Thalassiosira tenera). b6 da dang cua
quan xa cao nhét trong 42—-46 cm. Loai A. granulata
van la loai khué tio chiém wu thé nhat (RA=100 %)
(Hinh 2). Trong khi 18i trim tich TLS 6, d6 da dang
ciia quan xa chiém wu thé tir ~ 4-12 cm nhung do
giau loai lai cao trong 25,5-28,5 cm. Noi déy ciing ¢
su tap trung cua rat nhiéu loai khué tao séng trong
moi trudng nudc ngot (Achnanthidium minutissimum,
Aulacoseira distans, A. distans var. humilis, A.
granulata, A. granulata var. angustissima,
Gyrosigma attenuatum, Luticola muticola) va nudc
man (Ditylum brightwellii, Gyrosigma hippocampus,
P. sulcata, Petroneis monilifera, Thalasionema
nitzschioides, Thalassiosira decipiens, Tryblionella
levidensis) va bao tir khué tao (Hinh 2) (Bang 1).

Bang 1. Mat d6 manh vé, do phong phu va do giau loai khué tao cao nhét trong cac ting trim tich khac nhau duoc thu trong

hé Tonle Sap
Tang tram tich (16i) Mat d6 manh vé (manh Do phong phu (ES) Do giau loai (Hill's N2)
vo/ g trong lugng kho)
42-46 cm (TLS 2) 255-403,119 3,99 4,00
4-12 cm (TLS 6) 3,332-188,446 5,17 1,69
25,5-28,5cm (TLS 6) 368 — 188,446 3,00 1,84

Trong khi d6, 15i trAm tich TLS 1 nim ngay cira
song Tonle Sap (néi thong tir song Mekong) dé vao
Bién Ho va 1a noi giao nhau véi cac phu luu xung
quanh; do d6, cau triic quan x4 khué tao c6 sy phong
phti va thay d6i manh hon so véi ving nudc twong
d6i khép kin nhu ¢ trong Bién H6. Trong méi trudng
tram tich can dai (doan 0-66 cm) tap trung rat nhiéu
loai khué tao sdng trong cac mdi truedng khac nhau, tir
moi truong nudc ngot — nudc lg — nudc man. Do da
dang tap trung cao nhat trong khoang tir 22—-26 cm.
Trong d6, loai A. granulata chiém uu thé nhat
(RA=100 %). Tuy nhién, trong khoang tir 66—134 cm,
thanh phan loai khué tao twong dbi it, nhu trong doan
tram tich tir 66-98 cm chi thay tim thiy hai loai khué
tao nude ngot (A. granulata, Encyonema alpinum) va

1 loai khué tao nuac man (P. sulcata), cung véi bao
tir cua Chaetoceros spp. va cua khué tao. Do da dang
ciia quan xa tap trung nhiéu nhat & doan 70-74 cm.
Nguoc lai, trong nén trdm tich ling dong trude do (~
98-154 cm) ¢4 rét nhiéu loai khué tao séng trong moi
truong nudc ngot (A. granulata, A. granulata var.
angustissima, Cyclotella atomus, C. meneghiniana,
Diploneis pseudovalis, Discostella stelligera) va mgan
(Ditylum brightwellii, P. sulcata, Thalassiosira
endoseriata) cung vai bao tir cia Chaetoceros spp. va
cua khué tao. Mat do dao dong trong khoang tir 408 —
3513 manh vo/ g trong lugng kho. B da dang cua
quan xa cao nhét trong khoang tir 122 — 126 cm, loai
A. granulata va bao tir khué tao chiém wu thé (RA lan
luot 12 91,13 % va 100 %) (Bang 2).
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Hinh 2. Po phong phti vé loai trong ciu tric quan xa (ES), su phan nhém (DAZ) va mat do manh vo khué tao trong nén trim
tich dwoc thu bén trong hd Tonle Sap (lan lwot tir trén xubng: TLS 2, TLS 6, TLS 1).
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Bang 2. Mat d6 manh vo, d6 phong phu va do giau loai khué tdo cao nhét trong céc tng trim tich khac nhau dugc thu bén
ngoai ho Tonle Sap (TLS 1)

Tang tram tich (16i) Mat &6 manh vo

(cm) (manh vo/g trong lugng
kho)
22-26 77,737
70-74 594
122 -126 1,230

Tang tram tich khéng c6 lii tac dong

O day c6 tang tram tich hd & d6 sau dudi 78 cm
trong 18i tram tich TLS 6 va tram tich khéng phan
chia dd bi phong héa nhe & dudi 95 cm trong I8i tram
tich TLS 2. Trong tang trim tich khong phéan chia da
bi phong héa nhe & 16i TLS 2, thanh phan loai khué
tao rat ngheo nan, gan nhu 1a khong tim thay bat ky
manh v6 khué tao héa thach duoc luu giit trong nén
tram tich. O d6 sau 134-150 cm chi tim thdy mot vai
manh v&; trong khi & do sau 106-134 cm tim thiy
duy nhit mot loai khué tao sdng trong moéi truong
nudc man, do 1a loai Nitzschia insignis vai mat do
manh vé 317 manh vé/ g trong lugng khd (Hinh 2).

Tuy nhién, di véi I6i tram tich TLS 6 (¢ d¢ sau
< 78 cm), thanh phan loai khué tao da dang hon so
v6i 161 TLS 2, nhung d6 phong phd vé lodi trong cu
tric quan xa khué tao (ES) lai thap hon so véi tang
tram tich c6 anh huong 1ii & 18i TLS 1, va phan trén
céc 18i TLS 2 va TLS 6. O day, thanh phan loai khué
tao tim thiy & do sau tir 85,5-123,5 cm ¢6 3 loai khué
ta0 séng trong mdi truong nuwdc ngot (Achnanthidium
minutissimum, A granulata, Discotella
pseudostelligera) va 1 loai song trong méi truong lo-
man (Thalassionema nitzschioides) cung véi bao tir
khué tao. Trong d6, bao tir khué tao xuét hién nhiéu
nhat (RA = 100 %) va mat do khué tao dao dong
trong khoang 507-3015 manh vo/ g trong lugng kho.
Do phong phu cua loai trong quan xa cao nhit 1a ES =
2,00 va d6 giau loai Hill's N2=1,80 (Hinh 2).

Nhin chung, cu tric quan xa khué tao trong nén
tram tich theo thoi gian cho thay nhém loai
Aulacoseira spp. chiém wu thé nht, ké dén 13 nhom
Gyrosigma spp. va loai khué tio nudc lg Paralia

Po dadangcuaquanxd Do giau loai (Hill's N2)

(ES)

4,44 2,46
3,00 3,00
4,00 4,00

sulcata c6 d6 wu thé rat cao trong 3 16i trim tich. Do
thuong gap dao dong trong khoang tur 3,14-92,51 %
va d¢ da dang loai Hill's N2 dao dong tur 1,00-7,18.
THAO LUAN

Dic diém ting dat trong hai 18i tram tich TLS 2
va TLS 6 cho thiy day 1a méi truong tram tich khép
kin, it bi x40 tron boi cac tac dong cua dong chay hon
S0 V6i 161 TLS 1. Tuy nhién, di c6 mot sy trong dong
nhét dinh giira thanh phan cac nhom khué tao & 3 vi
tri nay, phan anh c6 sy tuong tac gitta méi truong bén
trong véi bén ngodi hd trong giai doan 1. Trong do,
nhém loai Aulacoseira spp. 1a loai phé bién, xuat hién
hau nhu lién tuc trong tit ca cac méi trudng theo thoi
gian, dac biét 1a trong nén tram tich hién dai. Nhém
loai Aulacoseira thuong tim thiy trong méi trudng
nuéc chua va nhidu ham luong chat lo lung [25]. S6
lugng manh vo cua nhdm khué tao nay ting manh
trong ting tram tich tir 0-30 cm, dd cho thiy moi
truong cang gan day thi cang bi khuay dong. Trong
mdi truong da co nhidu chit lo ling bi giir lai trong
ot nude lam cho nuée rat duc nén nhém Aulacoseira
nay dé phét trién hon so vai nhitng nhém loai khué
tao khac. Nguyén nhan nudc bi van duc c6 thé 1a do
mot khdi lwong nuéc qua 16n, kéo theo cac chat hitu
co/ vb co trén san rimg d6 vao hd lam cho méi truong
bi x40 tron [26]. Hon nira, gibng Aulacoseira 13 loai
ban dja thudong dwoc tim thiy trong quan x& phiéu
sinh & sdng Mekong, do d6, nhém Aulacoseira chiém
vu thé trong quan xa phiéu sinh thuc vat tai vang hd
va la két qua caa mot luong chit hitu co cuc 16n tir
séng Mekong théng qua nhip 1ii d6 vao hé [2].

Céc nghién ctru trude day cho thay ndng do cAc
chat dinh dudng cao trong cot nudc c6 thé lam ting
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d6 phong pht va do giau loai cac nhom khué tao
trong nén tram tich. Loai Paralia sulcata thuong xuét
hién ¢ ngoai bién va trong méi trudng tram tich giau
chat dinh dudng, dac biét ham luong nitrogen do cac
hoat d6ng cua con nguoi gay ra [27]. Trong khi loai
Thalassiosira bramaputrae (Ehrenberg) Hak. &
Locker [dong danh: T. lacustris (Grunow) Hasle;
Coscinodiscus lacustris Grunow] duoc phat hién thay
trong nén tram tich tai ctra séng Tonle Sap d6 vao ho.
Su hién dién cua hai loai khué tao c6 moéi truong dac
biét nay Ia bang ching rd rang cho thiy co su hién
dién cuia dong chay nudéc lg - man lan vé phia ho [2].
Hay trong doan tram tich ho truéc khi c6 anh huong
cua i (161 TLS 6, doan 106,5-123,5 cm) d3 tim thay
loai Thalassionema nitzschioides. Pay 1a loai ¢6 gidi
han sinh thai rong, thuéc nhém phiéu sinh sbng ven
bo, wa thich trong moéi truong nudc lg - man. Dac
biét, day la loai chi thi cho méi trudng giau chat dinh
dudng va do man thap [28]. Diéu nay da thé hién cho
thiy hd Tonle Sap trudc ddy ciing da bi anh huong
boi sy xAm nhiém nguén nuée lo tir ving cira sdng
chay nguoc Ién theo dong tridu trén séng Mekong. Su
xam nhidm nay vén da co tir trudc giai doan anh
huong 1, nhung tan suat xuat hién gan day co nhiéu
hon, ching t6 van d& xam nhidm c6 thé da dién ra
thuong xuyén hon. Do d6 ¢6 su trao di nudc vai bén
ngoai thdng qua sdng Mekong, gop phan lam ting sy
hién dién cua nhirng loai khué tao chiu man ¢ trong
ho, hoic cé thé do vo cua nhitng loai khué tao nay
ling dong trong trim tich da dwoc tai van dong theo
dong chay va dwa vao ho theo dong 1. Sy hién dién
cua phan hoa rirng ngap man trong nén tram tich &
Bién Ho ciing da cho thdy dong chay bi anh huong
boi thay triéu trong mua can [2]. Bén canh do, trong
mdi trudng hd b sy xuat hién cia nhitng nhém khué
tao phiéu sinh va séng bam trong méi trudng nudc
man nhu  Odontella  rhombus,  Tryblionella
navicularis, Thalassiosira spp., v.v.. la mét bang
chang ré nét cho thiy hd ¢ anh huong xam nhidm
man. Tuy vay, tir nhém khué tao hoa thach tim thay
trong nén tram tich cho thay nhém khué tio séng
trong méi trudng nudc ngot I1a lubn chiém da sb.

Lii theo nhip hang nim déu gy ra nhitng xao
tron dang ké trong moi truong nudc hd, tir do duc toi
chat dinh dudng va tac dong toi quan xd khué tao.
Nhu loai Achnanthidium minutisssium 1a loai chiém
vu thé trong méi trudng bi xao tron, dac biét 1a cuong
do 1ii cao [29]. Hay nhom loai Discotella spp. c6 thé
phét trién trong diéu kién dinh dudng tir nghéo dén
giau, do vdy ching c6 thé thich nghi v&i méi truong
séng moi [30]. Nhém khué tao nay hién dién trong
nén tram tich cua I8i TLS 2 va TLS 6 ¢6 anh hudng
11, cling nhu trong nén tram tich thuong xuyén bi xao
tron (TLS 1).

Ngoai ra, c6 mot sé nhém khué tao cé lién quan
rat rd véi giai doan moéi trudng b 1. Mot sé nhém
loai khué tao chi thi cho dong chay cua 1 manh
(Cymbella microcephala, Gomphonema angustum, G.
gracile, Nitzschia fonticola, Rhopalodia gibba);
nhom loai khué tao chi thi cho muc 1a trung binh (A.
minutissimum, Cocconeis placentulas; Gomphonema
parvulum, Epithemia adnata, Nitzschia paleacea,
Navicula radiosa); li yéu (Craticula halophila,
Epithemia turgida, Navicula cryptocephala); muc 1a
kém (Cocconeis placentula, Gomphonema clavatum,
Navicula minima, Nitzschia palea) [20]. Khi dong li
quét qua mot ving nao do6 thi mot sb lodi khué tao co
ciu tric hinh thai gin két chat ché va cé kiéu bo
(nhu  Achnanthidium  minutissimum  va
Cocconeis placentula) s& bi danh bat ra khoi thé
kham cua ching. Sau d6, chiing thuong bi chét va cac
manh v& caa vo s& tap trung nhiéu trong nhimg luu
vuc ¢6 dong chay hoi manh [29]. Hon nira, hinh dang
hay cau tric bén ngoai cia manh vo khué tio cho
thiy kha ning khang cu lai véi sy X0 tron caa moi
truong nhu: loai Navicula va Nitzschia c6 su gén két
Iong 1éo nén thudng bi tach roi khoi gia thé bam va
troi giat theo dong chay [26]. Nhém Navicula va
Nitzschia thuong c6 kha niang di chuyén nhanh sau
khi ¢6 1ii [20].

Nhin chung, khué tao c6 kha nang khang cu va
mau phuc hdi vai sy x40 tron cia méi trudng cao hon
S0 Véi tao luc va vi khuan lam boi vi chiing ¢ kha
nang phuc hodi, san sinh ra san luong 1on, thoi gian

truon
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tao ra thé hé méi ngén, kich thuéc nho [29]. Céc quan
x& khué tao bam c6 kha ning thich g nhanh, hon la
chéng chiu véi 1, va thuong c6 kha ning tao thanh
nhiing tap doan hay phan bd roi rac dé d& thich tng
v6i moi truong [20]. Khi gap moi truong thuan loi,
ching s& phat trién nhanh, mang lai sinh khéi Ién,
nhung néu gap méi truong bat lgi thi ching chi c6 thé
ton tai trong mot thoi gian rat ngan va chét, luu lai
cac manh vo héa thach theo thoi gian.

Néu xem ca doan trim tich trong 161 TLS 1 duoc
hinh thanh trong thoi gian ngan va dién ra gan day thi
su dao dong I6n vé mat do va thanh phan loai khué
tao hoda thach, thim chi xac dinh khéng cé manh vo
khué tao ¢ cac do sau khac nhau (54-58, 78-82, 90-
106 va 114-122 cm) cho thay trong giai doan ma moi
truong & vi tri ndy c6 anh huong li dén tir séng
Mekong thi van c6 nhirng xdo tron nhit dinh da xay
ra. Gia thiét dat ra c6 thé Ia dién bién va quy mo la
khong déu, va tham chi ¢ nhig dot 1ii quét cuc bo
mang vat liéu tram tich dén tir cac vung dia hinh cao—

thuong khd han, gay ling dong va gian doan sy hién
dién ciia nhém phiéu sinh, vn can c6 cho méi trudng
nudce duoc duy tri kha thuong xuyén.
KET LUAN

Két qua nghién ciru phan bé khué tao héa thach
trong tram tich cho phép tai thiét lap dién bién thay
d6i tinh chat moi truong thuy vuc hd Tonle Sap theo
khong gian va trat ty thoi gian ¢6 lién quan dén li
trong hé thong dong chay. Hon nita, nghién ctru nay
cho thidy moi truong luu vyc nuée hd Tonle Sap cd
mdi lién két chit ch& voi dong chay song Mekong.
Anh huéng cia sy xdo tron dong chay tir Mekong
cling nhu sy xdm nhim min tir ha du da gop phan
lam thay ddi tinh da dang va d6 giau loai cua mot )
loai trong quan xa khué tao tai ho Tonle Sap so véi
giai doan trudc day khong c6 1. Sy hién dién cua loai
Achnanthidium minutissimum da cho thdy méi trudng
bi anh hudng 1i & muc trung binh va sy vui lap cia
nhém loai Navicula, Nitzschia bao hiéu cho thiy c6
dong chay cuc manh da quét qua ving hd.

Holocene environmental change in Tonle Sap,
Cambodia based on fossil diatoms

e Nguyen Thi Gia Hang
e Le Xuan Thuyen
University of Science, VNU-HCM

ABSTRACT

Tonle Sap Lake (“Great Lake”, Cambodia) is a
biggest inland freshwater body. The size of the lake is
changed dynamically following monsoon via
connected to the Mekong river, especially the flood
pulse. The flood pulse on Tonle Sap has affected
considerably the lake’s ecological property as well
diatom assemblages. The present study aimed to
assess the impact of the flood pulse to diatom
assemblages by time. Two short sediment cores from
Tonle Sap Lake with the depth of 1.54 m and 1.27 m
respectively below the lake floor were collected in
May 2013 and 2015 and one short sediment core with

the depth of 1.68 m was collected from the confluence
of the Mekong River and Tonle Sap River in May,
2013. The sedimentations were dated by using
radiometric dating (**Pb and %"Cs). Succession of
fossil diatom assemblages was calculated by
Rarefaction index (ES) and species richness is by
Hill's N2 index. A total of 70 diatom species was
released, and the diversity of diatom assemblages
was extremely fluctuated in function of time (p-value
= 0.0045***), Especially, 6 diatom taxa: Aulacoseira
distans,  Aulacoseira  granulata, Aulacoseira
granulata var. angustissima, Gyrosigma acuminatum,
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Gyrosigma  attenuatum and Paralia sulcata
characterized by the highest relative abundance (>1
%). In term of ecology, these species are the epipelic
diatoms living commonly in eutrophication and high
suspendid solid conditions. In fact, it is clear that the
onset of flood pulses affected considerably the studied

diatom assemblages in particular, and made sense to
bio-community in general; also the lacustrine
environment of Tonle Sap lake was changed very
strongly in response to this shift of hydrological
regime.

Keywords: Tonle Sap Lake, fossil diatoms, flood flush
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1. Aulacoseira granulata (Ehrenberg) Simonsen 1979

2. Aulacoseira granulata (Ehrenberg) Simonsen var. angustissima
(O.Mdiller) Simonsen 1979

3. Cymbella cesatii (Rabenhorst) Grunow in Schmidt et al. 1881

4. Eunotia arcus Ehrenberg 1837

5. Tryblionella navicularis (Brebisson ex Kiitzing) Ralfs in Pritchard
6. Gyrosigma attenuatum (KUtzing) Rabenhorst 1853

7. Gomphonema minutum (C.Agardh) C.Agardh 1831

8. Thalassiosira angulata (W. Gregory) Hasle 1978

9. Diploneis ovalis (Hilse) Cleve 1891

10. Cyclotella kuetzingiana Thwaites var. planetophora Fricke in A.
Schmidt 1900

11. Luticola mutica (Kutzing) D.G.Mann

12. Pinnularia suchlandtii Hustedt 1943
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