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Abstract: Van Long, the largest wetland RAMSAR in delta areas of northern Vietnam, is a
famous destination for tourists, which might influence on water quality and biodiversity. Two
surveys in September 2019 and May 2020 aimed to determine species composition of
macrozoobenthos and build biological indicators to assess the water quality for biodiversity
conservation. Present findings report a list of 41 species in 27 genera, 14 families of
macrozoobenthos (Gastropoda, Bivalvia, Crustacea - Decapoda) in Van Long. Of which,
Gastropoda is the most abundant, accounting for 58.5% of the total number of species, followed by
Crustacean (26.8%) and Bivalvia (14.6%). Both Shannon-Weiner biodiversity (H) and
Margalef indices “d” in rainy season are higher than those in dry season (H '= 2.565 vs. 2.466 and
d = 4.987 vs. 3.286, respectively). For water quality assessment, based on TCVN 7220-2: 2002,
the water in Van Long RAMSAR is in low level of pollution. According to ASPT index on
average (3.42), this parameter was under medium to heavily polluted. The results recommend
utilizing family taxon of macrozoobenthos with the recorded scales to assess quality of aquatic
environments of freshwater bodies in northern Vietnam.

Keywords: Biodiversity, water quality, zoobenthos, Gastropoda, Van Long.

* Corresponding author.
E-mail address: hautd@hnue.edu.vn

https://doi.org/10.25073/2588-1140/vnunst.5169
11



12

D. V. Nhuong et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 37, No. 4 (2021) 11-21

Quan x3 dong vat day va danh gia chat luong nuéde

bang chi s6 sinh hoc khu RAMSAR Van Long, Ninh Binh

P4 Van Nhuong, Tran Nam Hai, Nguyén Thi Nga, Tran Puc Hau”
Truong Dai hoc Su pham Ha Noi, 136 Xudn Thuy, Cau Gid'y, Ha Noi, Viét Nam

Nhén ngay 12 thang 11 nam 2020
Chinh sira ngay 24 thdng 7 nam 2021; Chap nhan dang ngay 28 thang 7 nam 2021

Tém tit: Van Long, Khu RAMSAR nudc ngot 16n nhat dong bing Bic B, dia diém du lich ndi
tiéng, didu nay c6 thé anh huong dén chat luong méi truong nudc va da dang sinh hoc. Hai dot
khao sat vao mua kho (thang 5/2019) va mua mua (thang 9/2020) nhim xéac dinh thanh phan loai
dong vat day ¢ 16n va xay dung b chi sb sinh hoc danh gia chét luong méi trudng nudce phuc vu
cong tac bao ton da dang sinh hoc. Két qua cho thdy thanh phan dong vat day c& 16n (Gastropoda,
Bivalvia, Giap x4c Decapoda) & Khu RAMSAR Vén Long gém 41 loai thudc 27 giéng, 14 ho.
Trong d6, vu thé thudc vé Gastropoda, chiém 58,5% téng s6 loai, Giap xac Decapoda 26,8%
va thip nhat 1 Bivalvia 14,6%. Chi s6 da dang sinh hoc Shannon-Weiner va chi s6 Margalef “d”
mua mua cao hon mua kho (H= 2,565 vs. H'= 2,466 va d=4,987 vs. d=3,286). Theo
TCVN 7220-2:2002 méi truong nude cia Khu RAMSAR Van Long thudoc dang 6 nhiém nhe
(H’= 2,466 dén 2,565; d = 3,286 dén 4,987). Theo chi s6 ASPT (= 3,42), nudc & khu vuc nghién
clru ban vira o hay khd ban. Két qua nay dé xuat sir dung don vi phan loai bac ho cua cac nhom
Pong vat day v6i thang diém da cho dé danh gia chéat luong moi truong nude cua thiy vuc nude
ngot phia Bic Viét Nam.

Tir khoa: Pa dang sinh hoc, chat lugng moéi truong nude, dong vat day, Gastropoda, Van Long.

1. Mé dau

Van Long 1a Khu RAMSAR d4t ngap nudc
ngot I6n nhat ving ddng bang Bic Bo duoc
cong nhan nam 2018. Hién nay Khu RAMSAR
trg thanh khu du lich véi hai ky luc: noi ¢6 sb
lwong vooc méng tring duy nhat va noi thién
nhién nhu buc tranh 16n nhat [1].

Khu RAMSAR Van Long dugc bao boc bai
hé thong nui d4 voi va hang dong, c6 tham thyc
vat phong phu ca ¢ can va ¢ nudc, mang dac
tinh sinh thai dic thu, tao nén canh quan kha
doc dao cho khu vuc. O trén can, noi day luu
giit quan thé vooc mong trang (Trachypithecus
delacouri) dac hiru cta Viét Nam, dang bi de
doa tuyét chang. O dudi nudce riéng cé co toi 3
loai quy hiém: ram xanh (Sinilabeo lemassoni),
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chudi hoa (Channa maculata) va tréo doi
(Channa asiatica), ngoai ra con mot sb loai tom
(Caridina cucphuongensis) dac htu cho Ninh
Binh [2]. Ngoai dong vat, Khu RAMSAR Véan
Long con c6 15 loai thuc vat ¢6 trong Sach Do
Viét Nam [3].

Khu RAMSAR Véan Long vao mua mua
phan biét rit rd viing ngap nudc va ving nbi da
voi, ddy ndi c6 rat nhiéu dinh, ndi thap, dinh
cao nhat khéng qué 450 m. Do dia hinh nhu vay
nén viing nay chiu anh huéng cua khi hau dong
bing Bic B9, voi lugng mua trung binh hang
niam khoang tir 1,800 dén 1,900 mm [4]. Cing
véi nhiém vu bao tén, nghién cau khoa hoc,
Khu RAMSAR Van Long con 1a noi diéu tiét
nudc phuc vy ndng nghiép va cé ngudn loi thiy
san phong phd.

Cac coOng trinh diéu tra, khao sat vé& khu hé
ndi chung va dong vét day noéi riéng da dugc
tién hanh [2, 5], tuy nhién pham vi diéu tra
khao sét rong. Mot so két qua bao gdbm ca phan
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song Péy 1a noi it lién quan dén dat ngap nuéc
Van Long va thudc luu vuc nudc chay. Dién
hinh c6 mot s6 loai dong vat day thuong khdng
gap ¢ vung nudc ngot nhu hai loai cay nudc lg
Chiromantes dehaani va Eriocheir sinensis, hay
mot s6 lodi ¢ ving song subi nhu quéo
(Limnoperna fortunei) khdong gap ving nudc
tinh trong dam. Muc dich cua dot diéu tra nay
1a x4c dinh thanh phan loai Bong vat day c& 16n
c6 trong thuy vuc Khu RAMSAR Van Long,
danh gia mtic d6 da dang trong hai mua it mua
(mia khd) - thang 5/2019 va mua nhiéu
(mua mua) - thang 9/2020 va dung céc chi sé
sinh hoc dé danh gia chat lugng modi truong
nuéc. Tir d6, xay dung bo chi sé sinh hoc phuc
vu cong tac bao ton da dang sinh hoc & cac
hé sinh thai dit ngap nuéc tiéu biéu ¢ Béc
Viét Nam.

2. Phuwong phap nghién ciru

Poi tiwong nghién ciu. Diéu tra tap trung
vao ba nhom Pong vat day Than mém Chan
bung (Gastropoda), Hai manh vé (Bivalvia) va
Giap xac Bo Muoi Chan (Decapoda) ¢ Khu
RAMSAR Van Long. Str dung cac sinh vat
thuoc ba nhdm nay lam chi thi sinh hoc trong
quan tric méi trudng.

Pia diém va thoi gian nghién ciu. Thu
mau trong mia kho (thang 5/2020) va mua mua
(thédng 9/2020). Cac diém thu mau duoc ky hiéu
VL1, VL2, VL3, VL4 va VL5 (Hinh 1).

Phirong phdp thu mau. Mau dong vat day
dugc thu bang vot cdm tay theo tiéu chuan Viét
Nam (TCVN 7176:2002) [6], 1a loai vot da
nang dung trong ving nudc nong:

i) Mau dinh luong duoc thu bang sang c6 mat
luéi 2 mm, dién tich 0,1 m? (duwong kinh miéng
sang 37 cm) & dudi ré béo va thyc vat thay sinh
troi ndi. M&i 6 dinh luong dugc tinh trong 1 m

ii) Mau dinh tinh duoc thu tung diém ¢
than, ré thuc vat ndi va tim kiém trong nén day,
cing véi dinh lugng dé khong bo sét thanh
phan loai. Trong cac hang ngam va k& d4 ngap
nuéc, mau duoc thu bang tay hoic ¢ ving nudc
sdu ngang bung dung chan dé tim mau Hai

manh vo trén nén day va nhat mau. Tét ca cac
mau sau khi thu dugc dinh hinh va luu gitt
trong ethanol 70 do.

Hinh 1. So dd cac diém thu mau
& Khu RAMSAR Van Long.

Phuong phdp phdn tich mau. Mau Than
mém Chan bung va Hai manh voé duoc phan
loai theo cac tai lieu [7, 8]. Mau Gidp xac
(Palaemonidae, Atyidae, Parathelphusidae)
phan loai theo céc tac gia [9, 10]. Hé thdong
phan loai duoc s dung trong nghién ctiru nay
theo B. N. Thanh va H. T. Hai [8, 10].

Phuong phdp xir Iy sé liéu. Vé&i nhiém vy
diéu tra da dang sinh hoc (PDSH) Pong vat
day, xac dinh chi s6 PDSH theo cac phuong
phap thuong ding hién nay trén thé gidi va méi
duoc hinh thanh ¢ Viét Nam [11-13], c4c chi sb
DPDSH Shannon-Weiner (1963), Margalef
(1958), hé théng tinh diém BMWP (Biological
Monitoring Working Party) dwgc tinh todn va
xay dung b chi thi sinh hoc cho hé sinh thai
dat ngap nudc ngot phia Béic Viét Nam.

+ Chi s6 DDSH dé danh gia méi truong dugc
tinh theo cbng thirc Shannon-Weiner:

. 5. n n.
H =-Y —tlog,
;N 9,

Vi H': chi s6 da dang loai.

s: s lwong loai.

N: s6 luong cé4 thé trong toan bo mau.
ni: s6 luong ca thé cua loai i.
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Tir két qua tinh toan, co thé nhin xét vé
mirc d6 da dang theo céc cip sau déy:

i) Néu chi s6 da dang > 3: DDSH t6t va rat tot;

i) Néu chi s6 da dang tir 1-3: PDSH kha;

iii) Néu chi s6 da dang < 1: PDSH kém va
rat kém.

Str dung chi s6 da dang caa Shannon - Weiner
(H’) danh gia muic d6 6 nhiém mdi truong
nuéce [14]:

i) H’> < 1: nudc 6 nhiém ning;

i) H = 1-2: nuéc 6 nhiém;

iii) H’ > 2-3: nuéc 6 nhiém nhe;

iv) H’ > 3-4,5: nu6c chua bi 6 nhiém;

v) H’ > 4,5: nudc khong 6 nhiém.

Chi s6 Margalef (chi s6 d) 1a chi sé duoc sir
dung rdng rai dé xac dinh tinh da dang hay do
phong phti vé& loai, chi s6 Margalef dugc xéac
dinh khi biét s6 loai va s6 lugng céa thé trong
mAu cta quin xi. Chi s6 da dang dugc tinh theo
cong thirc:

d= S_l
logN

Trong d6 d: chi s6 da dang Margalef;

S: 56 loai trong méu;

N: téng s6 ca the.

Ngoai vu diém 1a dé st dung dé xac dinh
tinh da dang cho cac nhom sinh vét khac nhau
clia quan x4, chi s Margalef (chi s6 s6 d) con
dugc ap dung dé phéan loai mirc d6 6 nhiém cua
cac thuy vuc. Vi vay viéc lua chon loai hay
nhom loai Dong vat ddy lam chi thi sinh hoc
ngUOn nudc can c6 cac tiéu chuan: dé thu mau,
dé phan loai, thoi gian phat trién, sinh truong
trong thay vuc kha lau, phan bd rong, co thé
kich thudc 16n, nhay cam véi cac diéu kién moi
truong thay dbi, c6 gia tri kinh t& va sinh
thai,... Can cr c4c tiéu chuén trén, nghién ctu
nay chon 3 nhém Pong vat diy (Than mém
Chan bung, Hai manh vo va Giap xac
Decapoda) & Khu RAMSAR Van Long cho chi
thi sinh thai moéi truong. Cac nhém Pong vat
day duogc xac dinh dén loai, tuy nhién diém sb
BMWP (Biological Monitoring Working Party
Score) dugc xac dinh tinh trén mdi ho c6 gia tri
tir 1 dén 10 (xem Bang 11). Tong diém cua tat
ca cac ho dugc tinh co6 BMWP dat gia tri cang
Ién, vi tri caa mau cang it bi 6 nhiém.

Panh gia qua chi s6 ASPT (Average Score
Per Taxon) (theo Bang 1). ASPT = EBMWP/n,
vé6i n 1a téng sé ho dong vat day.

Bang 1. Mdi quan hé gitra chi 59 sinh hoc (ASPT)
va mirc do 6 nhiém

Thi 1 ASPT | Chét Tuong nuéc

hang

| 10,0-8,0 | Nudc sach, khéng 6 nhiém
1 7,9-6,0 Nuéc 6 nhiém nhe

1] 5,9-5,0 Nudc 6 nhiém vira

v 4,9-3,0 Nuéc ban, kha 6 nhiém

\Y 2,9-1,0 | Nudc rat ban, 6 nhiém ning
VI 0 Nuéc 6 nhiém rét nang

3. Két qua nghién ciru va thio luin

3.1. Két qua diéu tra vé Than mém Chdn bung,
Hai manh vo va Giap xac

Két qua khao sat Pong vat diay o Khu
RAMSAR Van Long da phat hién 41 loai thuc
27 gibdng, 14 ho va 3 l6p (Gastropoda, Bivalvia
va Crustacea) nhu Bang 2. Trong thanh phan
loai nay, co 24 loai thuoc Gastropoda (chiém
58,5% tong sé loai), 11 loai Giap xéac Decapoda
(chiém 26,8%) va 6 loai Hai manh vo (14,6%).
Trong s6 dong vat day nay, ¢ 10 loai dic hiru
cua Viét Nam va dia phuong (Bang 2). C6 thé
nhan xét chiém wu thé trong thuy vuc dat ngap
nuéc Van Long 1a cac loai Than mém Chan
bung, diéu nay phl hop véi cac két qua nghién
Clru cua cac tac gia trude day [15, 16] khi cho
rang thay vuc nudc ngot Viét Nam, cac loai
Pong vat day ¢& 1on nhu Than mém Chan bung
chiém wu thé. S6 lwong Pong vat day thu duoc
c6 thé chua day du & cac vi tri vang ngap nudc,
nhat 1a cac loai c6 kich thudc nho, tuy nhién
nhitng loai phd bién dai dién cho thay vuc da
gap hau hét. Két qua nay so véi s6 lidu khao sat
& Ho Tay, Ha Noi [17] cho thay ¢ HO Tay, Giap
xac Decapoda chi gap 4 loai thuoc Atyidae, 9
loai Chéan byng va 10 loai Hai manh vo [17].
Nhu vy so véi HO6 Tay, sé lugng lodi Than
mém Chan bung it hon, nhung Hai manh vo
nhiéu hon v&i Van Long, dic biét Giap xac
Decapoda cua H6 Ty sb luong loai chi biang
mot nira cua Van Long [17].
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Bang 2. Thanh phan loai Bong vat day Khu RAMSAR Van Long thang 9/2019 va 5/2020

(Hé théng phan loai theo [8, 10])

Phan b Ghi chd
TT | Thanh phan loai Thang | Thang
9 5
MOLLUSCA
GASTROPODA
PROSOBRANCHIA
B6 Mesogastropoda
Viviparidae
1 | Sinotaia aeruginosa (Reeve, 1863) ++ +++ Noi ¢6 vach d ngim
2 | Angulyagra polyzonata (Frauenfeld, 1862) +++ | +++ Noi ¢ vach da ngam
3 | Angulyagra boettgeri (Heude, 1890) + Noi ¢ vach da ngam
4 | Mekongia lithophaga (Heude, 1890) +++
5 | Filopaludina sumatrensis (Dunker, 1852) ++ Trén bé mat nén day
Ampularidae
6 | Pila ampullaria (Linnaeus, 1758) +
7 | Pomacea canaliculata (Lamarck, 1822) +++ | +++ Noi nhiéu cay thity sinh
8 | Pomacea maculata (Perry, 1810) +++ | +++ Noi nhiéu cay thiy sinh
Bithyniidae
9 | Parafossarulus striatulus (Benson, 1842) +++
10 | Allocinma longicornis (Benson, 1856) +++
11 | Bithynia misella (Gredler, 1884) +++
12 | Bithynia fuchsiana (Moellendorff, 1888) +++ | +++ Noi nhiéu cay thiy sinh
Bo Sorbeoconcha
Pachychilidae
13 |Brotia hoabinhensis Kohler, Holford, Do et Ho, 2009 ++ Loai dac hiru ciia Hoa Binh va Ninh Binh
14 | Sulcospira collyra Kohler, Holford, Do et Ho, 2009 + + Loai dac hitu ciia Hoa Binh va Ninh Binh
Thiaridae
15 | Thiara scabra (Muller, 1774) +++ | +++ Noi nhiéu cay thiy sinh
16 | Melanoides tuberculatus (Muller, 1774) + ++
17 | Tarelia granifera (Lamarck, 1822) +
Stenothyridae
18 | Stenothyra messageri B. et D., 1900 +
Lymnaeidae
19 | Lymnaea swinhoei (Adam, 1866) +++ | +++ | Noinhiéu cdy thiy sinh
20 | Lymnaea viridis Quoy et Gaimard, 1832 +++ |+t Noi nhiéu cay thay sinh
21 | Lymnaea rubiginosa (Michelin, 1831) +++ |+t Noi nhiéu cay thiy sinh
Planorbidae
22 | Gyraulus conveniusculus Hutton, 1849 + +++
23 | Gyraulus heudei (Clessin, 1886) +++
24 | Polypylis hemisphaerula (Benson, 1836) +++ | +++ Noi nhiéu cay thity sinh
BIVALVIA
PTERIOMORPHA
Bo Unionoida
Unionidae
25 | Sinanodonta elliptica (Heude, 1878) +++ | ++ Chi ¢ noi it cay thay sinh
26 | Sinanodonta jourdyi (Morlet, 1886) +++ |+ Loai dac hitu cia Viét Nam
27 | Pletholophus discoideus (Lea, 1834) +H+ |+ Chi & noi it cay thuay sinh
28 | Oxynaia micheloti (Morlet, 1886) ++ Loai dac hitu cta Viét Nam
Corbiculidae
29 | Corbicula bocourti Morlet, 1865 +
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30 | Corbicula blandiana Prime, 1864 +++ Noi it cay thay sinh
CRUSTACEA
B6 Decapoda
Palaemonidae
31 | Macrobrachium nipponense (de Haan, 1849) +
Atyidae
32 | Caridina acuticauda Dang, 1975 ++ +++ Loai dic hitu cia Viét Nam
33 | Caridina cucphuongensis Dang, 1980 + Loai dac hitu cia Ninh Binh
34 | Caridina tonkinensis Bouvier, 1919 +++
35 | Caridina flavilineata Dang, 1975 ++
36 | Caridina vietriensis Dang et Do, 2007 +++ +++ Loai dac hiru cia Viét Nam
37 | Caridina subnilotica Dang, 1975 +++ | +++ Loai dic hitu cua Viét Nam
38 | Neocaridina vietnamensis Dang, 1967 ++ Loai dac hiru cia Viét Nam
Parathelphusidae
39 | Esanthelphusa dugasti (Rathbun, 1902) ++
40 | Somannithelphusa pax Ng et Kosuge, 1995 +++ Loai dac hitu cua Viét Nam
Somannithelphusa sinensis H. Milne Edwards,
411 1853 ¥

Ghi chu: +: gap 1-4 ca thé; ++: gap 5-9 ca thé; +++: gap >10 ca thé.

3.2. Thanh phan loai than mém Chan bung

Chan byng 1a nhém da dang nhat va c6 sb
lwong ca thé nhiéu nhat trong ba nhém Pong
vat day ¢ Van Long (xem Bang 2, 3). Nhirng
loai da phat hién thuoc nhom loai phan b rong
& Pong Bic, Tay Bic, dong bang Bic B9,
Trung Bo nhu Angulyagra polyzonata, Sinotaia
aeruginosa, Bithinia fuchsiana, Melanoides
tuberculatus. Cac loai trong ho Lymnaeidae,
Planorbidae ciing 13 nhiing lodi gap ¢ nhiéu noi
vung doéng bang, doi nGi ¢ Viét Nam [18].
Pomacea canaliculata va P. maculata la hai
loai di nhap dén cac vang nuéc ngot o Viét
Nam, ching da lam thay d6i thanh phan sinh
thai cia mot sé loai theo quy luat canh tranh
loai trir cua Gause (1932) [19]. Céc loai ¢ nhoi
(Pila polita va P. conica) vdn l1a nhitng loai pho
bién & ving dat ngap nudc Ninh Binh hién
khéng gap & Van Long cé thé do canh tranh
loai trur.

Trong cac ho cua Gastropoda, Viviparidae c6
s6 loai nhiéu nhat, chiém t6i 12,1% tong s6 loai
Dong vat day & khu vyc, Bithyniidae chiém 9,7%,
cac ho khiac nhu Ampularidae, Thiaridae,
Planorbidae, Lymnaeidae thap hon (xem Bang 3).
Diéu dang luu ¥ 1a moi giong da so chi co 1 loai
(hodc nhiéu nhat dén 3 loai), dleu nay thé hién
tinh chat da dang cta cAc loai dc trong ving dat

ngap nudc Van Long phong phi vé sé luong
gidng hon sb luong loai.

Mua mua gip t6i 24 loai (chiém 100%),
mua khé chi c6 13 loai (chiém 54,1%). C6 thé
nhan thdy c4c loai Than mém Chan bung & mua
mua cao hon. S6 loai thuong xuyén gap ca hai
moa c6 13 loai, s6 loai chi gap & mua muwa khong
gap trong mua khd 1a 9 loai (xem Bang 2). Muc
d6 thudng xuyén gap trong ca hai mia bao gom
cadc loai Angulyagra polyzonata, Pomacea

canaliculata, Pomacea bridgesi, Bithynia
fuchsiana,  Thiara  scabra,  Melanoides
tuberculatus, Lymnea swinhoei, L. viridis,

L. rubiginosa, Polypylis hemisphaerula va
Gyraulus conveniusculus. Céac loai trong
Gastropoda thuong dat mat d¢ cao vao mua
mua (xem Bang 4). Sb luong cé thé trung binh
trong 1 m? trong thang 9/2019 cao nhit & VL1
va VLS5; thang 5/2020 cao nhit & VL2 va VL3.
C6 I& thang 9 1a cudi mua mua, nudc ngap cao,
diéu kién sinh thai tot cho phét trién sau sinh san,
do d6 1am tang s6 luong ca thé.

Céc loai tam thai 6 thé coi 1a dic hitu cua
Viét Nam, cho t6i nay mai chi giap ¢ Hoa Binh,
Ninh Binh nhu Brotia hoabinhensis, Sulcospira
collyra, 1am cho gia tri caa Chan bung gap ¢
Van Long thém quy, hiém cin dwoc bao vé va
phét trién.
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Bang 3. C4u trdc thanh phan loai Dong vat day ¢ khu vuc nghién ciu

TT Tén ho Soloai | Tyle% Tén gidng Soloai | Tyle%
Sinotaia 1 2,43
Angulyagra 2 4,87
1 | Viviparidae 5 12,19 Mekongia 1 2,43
Filopaludina 1 2,43
. Pila 1 2,43
2 | Ampularidae 3 7,31 Pomacea > 487
Parafossarulus 1 2,43
3 Bithyniidae 4 9,75 Allocinma 1 2,43
Bithynia 2 4,87
4 | Pachychilidae 2 4,87 Brotla_ ! 243
Sulcospira 1 2,43
Thiara 1 2,43
5 | Thiaridae 3 7,31 Melanoides 1 2,43
Tarelia 1 2,43
Stenothyridae 2,43 Stenothyra 1 2,43
Lymnaeidae 3 7,31 Lymnaea 3 7,31
8 | Planorbidae 3 7,31 Gyraultfs 2 487
Polypylis 1 2,43
Sinanodonta 2 4,87
9 Unionidae 4 9,74 Pletolophus 1 2,43
Oxynaia 1 2,43
10 | Corbiculidae 4,87 Corbicula 2 4,87
11 | Palaemonidae 2,43 Macrobrachium 1 2,43
12 | Atyidae 7 17,07 Carldln_a. 6 14,63
Neocaridina 1 2,43
13 | Parathelphusidae 3 7,31 Esanthe!phusa 1 243
Somannithelphusa 2 4,87
Tong 41 100 Tong 41 100

Bang 4. S6 luong cé thé trung binh cia Pong vat day Khu RAMSAR Van Long (tinh trong 1 m?)

Thanh phan Théng 9/2019 Théng 5/2020
bongvatday | g | vi2 | vi3 |vL4| VL5 | VLl | vi2 | VL3 | VL4 | VL5
Gastropoda 169 46 13 166 86 161 35
Decapoda 86 103 2 0 18 0 89 40

Téng 255 | 149 | 15 184 | 86 250 | 75

Ghi chd: Nhém Hai manh vo thiéu dan liéu dinh luong, khong dwa vao bang.

17
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Cac chi s6 H’ cua Than mém Chan bung
theo thang bac phan loai & mac kha (1,548 va
1,456). Néu tinh theo céc vi tri mau cd thé thiy
chi s6 DDSH thay dbi theo vi tri lay mau. Vao
thang 9/2019, chi s H’ cao nhat & diém VL5
(2,014) va thap nhit & diém VL3 (0,971) (Bang 5).
O diém VL3, c6 nhiéu thyc vat thiy sinh nhu rong
dudi chd (Myriophyllum indicum), rong mai chéo
(Vallisneria spiralis), cdy sung (Nymphaea
pubescens), béo tai chudt (Salvinia cuculata),
béo nhat ban (Eichhornia crassipes), say
(Phragmites karka), nhung mtc nudc sau hon c6 1€
1 noi thiéu gi& thé déi vai Than mém Chan bung.
Bang 5. Chi s§ Margalgf (d) va Shannon - Weiner

(H) cac diém thu mau Than mém Chan bung
biém Théang 9/2019 Théng 5/2020
thu d 0 d H’

mau
VL1 4,370 1,801 3,078 1,687
VL2 3,149 1,182 4,899 1,615
VL3 3,463 0,971 | 3,889 | 1,807
VL4 4,340 1,774 | 2,381 | 1,094
VL5 5,367 2,014 1,853 1,078

Tung | 4137 | 1,548 | 3220 | 1,456
binh

Theo Bang 5, chi s6 Margalef trung binh
trong thang 9/2019 1a 4,137, cao nhét la diém
VL5 (5,367), thap nhat la VL2 (3,149).

Than mém Chan bung nudc ngot thudng
duoc ding lam sinh vat chi thi, ching cé yéu
cau nhat dinh vé diéu kién sinh thai nhu nguon
dinh dudng, ham lugng oxy, kha nang chiu
dung cac yéu té doc hai. Su ton tai trong moi
truong nudc ¢6 s luong nhiéu hay it, da dang
hay it dang la nhiing yéu t6 chi thi. O nudc ta,
st dung nhém nay lam sinh vét chi thi moi
truong méi chi 1a bude dau, can tiép tuc tim
hiéu thém.

3.3. Thanh phan loai Hai manh vé (Bivalvia)

Nhom Than mém Hai manh vo la thanh
phan quan trong cua hé sinh thai thiy sinh, thirc
an 1a vun hiru co ling dong, dong thuc vat c&
nho, vi vay hoat dong séng cua ching c6 anh
huong nhiéu dén lugng chat hitu co trong nuéc.
Bivalvia & Khu RAMSAR Van Long khong
nhiéu, chi 6 loai, nhiéu nhét 1a ho Unionidae 04
lodi, Corbiculidae 02 loai. C4c loai trong Bivalvia

la nhitng loai phé bién & thay vue nude ngot ving
dong bang Bic Bo (Sinanodonta jourdyi,
Sinanodonta  elliptica, Oxynaia  micheloti,
Corbicula  bocourti, Corbicula blandiana)
(xem Bang 2, 3). Phan bo cua Bivalvia tap trung
nhiéu & noi c6 nén day 6n dinh, it thuc vat thuy
sinh va nuéce sdu nhu ¢ hang Bong, VL3, khac vai
cac loai Gastropoda.

Chi s6 da dang (H’) trung binh ctia Bivalvia
& cac diém thu mau thang 9/2019 rat thap
(0,372). Khéng gap ¢ cac diém VL1, VL2, VL3,
gap it ¢ VL4 (H’=0,662) va VL5 (H’= 1,198). Chi
s6 Margalef (d) trung binh dat 0,586, cao nhat &
VL5 (1,825). Vao thang 5/2020 nhém nay gap
thém & VL2, chi s H’ ciing twong tu nhu thang
9/2019, riéng chi s6 Margalef ting khéng nhiéu
(0,851) (Bang 6).

Bang 6. Chi sb Margalef (d) va Shannon-Weiner

(H) theo vi tri thu mau ciia Than mém Hai manh vo

Piém thu Théang 9/2019 Thang 5/2020
mau d H’ d H’
VL1 0 0 0 0
VL2 0 0 3,550 | 1,352
VL3 0 0 0 0
VL4 1,107 | 0,662 0 0
VL5 1,825 | 1,198 | 0,707 | 0,429
Trung binh | 0,586 | 0,372 | 0,851 | 0,356

3.4. Thanh phan loai Giap x4c Decapoda

Giap xac Mudi chan (Decapoda) c6 11 loai,
khong da dang vé loai va day 1a nhiing loai tom,
cua nuéc ngot phé bién ¢ Viét Nam
(Palaemonidae, Atyidae va Parathelphusidae).
Dic biét thanh phan loai tdm Atyidae chiém vi
tri chir yéu, trong d6 giéng Caridina c6 sb loai
nhiéu nhat (6 loai), va hau hét cac loai nay
déu 1a cac loai dic hitu cho khu hé Atyidae
phia Bic Viét Nam (Caridina acuticauda,
C. cucphuongensis, C. tonkinensis,
C. flavilineata, C. vietriensis, C. subnilotica va
Neocaridina vietnamensis). Ho tém cang
(Palaemonidae) chi c6 1 loai (Macrobrachium
nipponense), phan b rong & cac thuy vuc ving
phia Dong va Nam chau A [10]. Thanh phan
loai cua (Brachyura) khéng nhiéu, gap 3 loai
Somanniathelphusa ~ sinensis, S. pax va
Esanthelphusa dugasti, chiing pho bién & ddng
bang va séng, sudi mién ndi Tay Béc [10].
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Chi s6 da dang H’ trong thang 9/2019 trung
binh dat 0,664, cao nhat & VL5 (1,443), khong
gap & VL3 (0) (Bang 7). Chi s6 “d” trung binh
1,067, cao nhit ciing 1a & VL5. Tuong ty nhu
vay vao thang 5/2020, chi s6 H’ chi dat 0,142
va “d” rat thap (0, 282). C6 1& nhom Giap xac
vao dau mua mua sb lugng ca thé con it, ching
dang chuan bi vao sinh san va dén thang 9 sb
luong ca thé ting cao (xem Bang 2).

Bang 7. Chi séﬂ Margalef (d) va Shannon-Weiner
(H’) theo cac diém thu mau cua Giap xac Decapoda

biém Théang 9/2019 | Thang 5/2020
thu mau d H d H’

VL1 0501 [ 0622 |0 0
VL2 0,982 [ 0571 |0 0
VL3 0 0 1,410 | 0,711
VL4 0,830 [ 0685 |0 0
VL5 3025 [ 1443 |0 0
Trungbinh | 1,067 | 0,664 | 0,282 | 0,142

3.5. Danh gid vé cac chi so ing dung dong vt
day trong quan trac sinh hoc

Viéc sir dung cac chi sé héa hoc nhu d6 pH,
DO, BOD, NOs-N, NH3-N, PO* va vat 1y nhu
nhiét d9, do duc, do dan dién,... dé xac dinh
chat lwong méi trudng nudc twong ddi phd
bién. Tuy nhién, xac dinh bang céc thong sé
nay c6 nhiéu nhugc diém gay tén kém, khong
phan anh dung tinh chat sinh thai caa ca moi
truong, Vi vay, nguoi ta thuong dung sinh vat
séng trong moi trudng nude dé 1am chi thi cho
mic do 6 nhiém hay khoéng 6 nhiém cia nudc.
Theo nguyén tic nay, dua vao da dang va phan
bd caa Pong vat day c& 16n & thay vue dé do
mirc d6 6 nhidm ciia moi truong, theo cac chi s6
sinh hoc hogc thang diém. Nam 2014, Paisley
va cong su da danh gia lai va sira diém BMWP
cho cac don vi phéan loai Bong vat day cd Ion
dong lam chi thi & Vwong quéc Anh va xir
Wales [13]. Ap dung tiéu chuan Viét Nam
(TCVN 7220-2: 2002) [20] c6 3 noi dung danh
gia chat luong nugce: i) Xép hang chat luong
nuwéc theo chi sé da dang sinh hoc (H’);
ii) Panh gié chat luong nudc bang tiép can tong
hop nhu mutc d6 phong pht cua Dong vat day
¢ l6n theo chi s6 Margalef (d), chi s6 “d”
cang cao chat luong nuoc cang t6t va nguoc lai;
va iii) Bang diém tong cua cac ho Bong vat day

(hay gia trj vé miic chiu dung cua bong vat day)
vé6i thang diém chuan theo quy dinh dé danh gia
chat lwong nudc. Dung céc chi s6 nay &p dung
cho Khu RAMSAR Van Long nhu sau:

Theo tiéu chuan TCVN 7220-2: 2002, chi
s6 Shannon-Weiner (H’) & Khu RAMSAR Van
Long thugc loai kha (trung binh 2,515), mirc d6
6 nhiém moéi trudng nam trong pham vi & nhiém
nhe (H’=2,46-2,56) ¢ Bang 8, 9.

Bang 8. Chi s6 Shannon-Weiner (H’)
va chi s6 Margalef (d) ctia Dong vat day
& Khu RAMSAR Vén Long

. « | Thang | Théang .
Chi so 9/2019 | 5/2020 Trung binh
H 2,565 | 2,466 2,515
d 4987 | 3,286 4,136

Chi s6 da dang Margalef (d) trong Bang 8
dao dong & mic DDSH t6t (d = 3,286) va rat tot
(d = 4,987) ¢ Bang 10. Trong hai dot thu mau
cho thidy vao cudi mua mua (thang 9/2019)
chi s6 PDSH H’ va d cao hon cubi mia kho
(thang 5/2020). Mac 6 nhiém cia méi trudng
nuéc thudc loai khdng nhidm ban (d > 3)
(xem Bang 9, 10). Diéu nay phl hop Vvéi diéu
kién sinh thai vao mua mua khi nhiét do nuéc 4m
hon va thirc an doi dao, thiic ddy sinh san va phat
trién, 1am cho s luong cé thé tang 1én. Theo khao
sat thuc dia, méi truong nudéc & trong Khu
RAMSAR Van Long khéng bi 6 nhiém bdi cac
ngudn 6 nhidm thudc bao vé thuc vat hoic &
nhidm vé co, mac do 6 nhiém co thé chi Ia hitu co
do qué trinh phén hay thyc vat trong nudc, anh
huéng dén thanh phan loai va phan bo ciia Bong
vat day co lon.

Déi chiéu cac chi tiéu (d) theo tiéu chuan &
Bang 9, 10, c6 thé nhan thdy muac do da dang
sinh hoc cta Pong vat day cua Khu RAMSAR
Van Long ¢ muc rat tét vao thang 9/2019 va
muc tét vao thang 5/2020. Mic 6 6 nhiém moi
truong nudc & mirc nudc sach khong nhiém ban
(d = 4,99 vao thang 9 va d = 3,29 vao thang 5).

Nghién ciru nay dé xuat hé thong tinh diém
BMWPV'ETing dung cho Khu RAMSAR Van
Long (xem Bang 11). Chi s6 ASPT dat 3,64, va
theo Bang 1, mdi truong nudc cua Khu
RAMSAR Van Long thudc loai nuéc ban vira.
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Bang 9. Chi tiéu danh gia PDSH va 6 nhiém méi truong theo chi sé Shannon-Weiner (1963)

, Xép hang da , Xép hang 6 nhidm
H . H e N .
dang sinh hoc moi trudng nuéc
1<H Kém H <1 Rét nhiém ban
3>H'>1 | Kha 1 <H <2 | Nhiém bén
H >3 Tétvarattdt | 2<H’ <3 Nhiém ban nhe
3<H’ <45 | Khong nhiém ban
H >4)5 Nuéc sach

Bang 10. Chi tiéu danh gia PDSH va 6 nhiém moi truong nudce theo chi sé Margalef (d)

Xép hang da Xép hang 6 nhiém
d . d Pl .

dang sinh hoc moi truong nudC
d<05 Kém 1>d R4t nhiém ban
1,5>d>05 | Trung binh 2>d>1 | Nhiém ban vira a
25>d>15 | Kha 3>d>2 [ Nhiém ban vira B
35>d>25 | Tt d>3 Khéng nhiém ban
d>35 Rat tot d>4 Nudc sach

Bang 11. Hé théng thang diém BMWPV'ET
cho Bong vat dady Khu RAMSAR Van Long

Ho biém Ho biém
Viviparidae 5 Planorbidae 3
Ampularidae 4 Unionidae 4
Bithyniidae 3 Amblemidae 5
Pachychilidae 3 Corbiculidae 3
Thiaridae 3 Palaemonidae 3
Stenothyridae 3 Atyidae 6
Lymnaeidae 3 Parathelphusidae 3

Tong 51
Chi s6 (ASPT) 3,64

4. Két luan

Thanh phin Pong vat day (Gastropoda,
Bivalvia, Giap xéac Decapoda) & Khu RAMSAR
Van Long gom 41 loai thudc 27 gidng, 14 ho va
3 16p. Trong d6, wu thé thudc vé Gastropoda,
chiém 58,5% tong sb loai, Giap xac Decapoda
26,8% va thap nhat 1a Bivalvia 14,6%.
Loai dac httu cho Hoa Binh, Ninh Binh va
Viét Nam gdm 2 loai trong Gastropoda
(Brotia hoabinhensis, Sulcospira collyra); 2
loai trong Bivalvia (Sinanodonta jourdyi,
Oxynaia micheloti), 6 loai trong Giép X&c
Decapoda 6 (Caridina cucphuongensis, C. vietriensis,
C. acuticauda, C. subnilotica, Neocaridina
vietnamensis, Somanithelphusa pax).

Mua mua chi s6 da dang sinh hoc
Shannon-Weiner va chi s6 Margalef “d” cao
hon mua kho. Theo TCVN 7220-2: 2002, moi
truong nudc cia Khu RAMSAR Van Long
thuoc dang 6 nhiém nhe (H’ = 2,466 dén 2,565;
d = 3,286 dén 4,987). Theo ASPT (dat 3,42),
nuéc & khu vuc nghién ciu ban vira a hay kha
ban. Két qua nghién ctru nay dé& xuat sir dung
don vi phéan loai bac ho cta cac nhom Dong vat
day c& 1on vé6i thang diém da cho, dé danh gia
chat lugng méi truong nudc cua thiy vie nudc
ngot phia Béc Viét Nam.

Loi cam on

Céc tac gia xin chan thanh cam on dén cac
ddng nghiép & BO moén Pong vit hoc, Khoa
Sinh hoc, Truong Pai hoc Su pham Ha Noi.
Cong trinh hoan thanh nho hd trg kinh phi cua
dé tai cap Bo Gido duc va Pao tao, mi sb
B2019-SPH-05.
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