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A considerable amount is known in Europe and North America and to a lesser extent
Australia, of the macroinvertebrate fauna of rivers and lakes. Research has been extensive
because of the importance of macroinvertebrates in aquatic ecological processes and by
extension to water-quality assessment, environmental management and conservation (C.F.
Mason, 1981; Metcalfe, 1989).

Using macroinvertebrates to assess water quality is a rapid biologicalmonitoring
method (5, 8, 9]. The BMWP score has been applied successfully, with some adaptations
to suit local conditions, in Thailand and India for example. From 1998 to 2000 the project
cooperation between Biology Faculty (Hanoi University of Sciences) and Field Studies
Council, Institute of Freshwater Ecology (UK) sponsored by the UK government’s Darwin
Initiative has been carried out. Protocols for sampling, data analysis and BMWP score
system for Vietnam are presented [7].

The present study has 2 primary objectives:

- To adapt the BMWP methodology to assess water quality of some running water

- Determination of macroinvertebrate composition in the sampling sites

Methods

B Samples were taken in September (hot season) and December (cold season), 1999,
from three currents: Ao Vua stream (affected by tourist activities), Ca Lo river
(affected by sewage from agriculture and erode) and Nhue river (affected by sewage
from industries and larger towns). Along each running waters 5 sites were taken
sampling

B Macroinvertebrate sampling:

- Smaller sites were sampled using a combination of pond netting (sweep and kick
sampling) for 3 minutes and hand searching for 1 minute - all habitats being sampled for
a period of the total time in proportion to the area occupied.

- Larger sites were sampled by a combination of pond-netting of marginal habitats
and dredge sampling in deeper water.

- Samples were transferred to white trays and sorted on.the river bank before
preservation in alcohol and identification to family level in the laboratory

B Identification of Macroinvertebrates: All specimens were identified to family level,
using some keys follows: Dang Ngoc Thanh et all, [4]; Nguyen Xuan Quynh et al,
[7); R.W. Meritt and K.W. Cummins, [10]; W. Patrick McCafferty, [12].
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B Data analysis:
- Using BMWP score system of UK and BMWWP score system of Vietnam to mark
each index family.
- ASPT? = Total BMWP score: total index families

- Use the Water Quality Index (table 1) to assess the water quality of each sampling

sites
Table 1: The Water Quality Index

ASPT Water quality

10 —8 Very clean water

79 —6 Rather clean — clean water

59—5 Average

49 —3 Dirty water

2,9 — 1 Very dirty water

0 Extremely dirty water (nolife at all)
Sourse: - Richard Orton, Anne Bebbington and John Bebbington, 1995
- Stephen Eric Mustow, 1997

Results

1. Composition of Macroinvertebrates in AoVua stream, CaLo river and
Nhue river

Results of macroinvertebrate surveys, using only the criteria of presence or absence
are shown in table 2. Sites have been arranged in order of their field sampling sites.
Fifty-seven taxa were recorded. They belong to Arthropoda, Molussca and Oligochaeta.

Discussion:

- Fourty two macroinvertebrate families were recorded in AoVua stream. They are
2 families of Diptera, 6 families of Coleoptera, 9 families of Ephemeroptera, 5 families
of Hemiptera, 7 families of Odonata, 1 family of Plecoptera, 6 families of Trichoptera, 3
families of Decapoda, 2 families of Gastropoda and 1 family of Hirudinea. The number of
Insect families make up 85%, and most of them are like clean water.

- In CaLo river has been found 18 families macroinvertebrate. They are 2 families of
Diptera, 2 families of Hemiptera, 2 families of Odonata, 3 families of Decapoda, 5 families of
Gastropoda, 4 families of Bivalvia and some specimen of Oligochaeta. So that the Molluscs
families make up 50% total families which have been found in CaLo river. Most of them
are like living in organic water as Thiaridae, Chironomidae, ...

- Twenty two macroinvertebrate families were recorded in Nhue river. They are
2 families of Diptera, 1 family of Coleoptera, 1 family of Ephemeroptera, 4 families of
Hemiptera, 4 families of Odonata, 3 families of Decapoda, 4 families of Gastropoda, 2
families of Bivalvia, 1 family of Hirudinea and some specimen of Oligochaeta. But only
tubificid worms (Oligochaeta) and chironomid larva ( Chironomidae) occurred with large
number.
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Table 2: Macroinvertebrate Data
Occurrence (presence/absence) of macroinvertebrates taxa in the sampling sites
No | Phylum, Class Sub-Class, Order, | Ao Vua stream Ca Lo nver Nhue river BMWP |
Family Score |
1123|415 213 1 12 (3}|4 UK| Vv
ARTHROPODA | | A
Insecta |Diptera .
1 Tipulidae -+ - 515
2 Chironomidae + - o+ P -+ -+ 2
Coleoptera
3 Psephenidae +-+-|+ >
4 Elminthidae - . 515
5 Hydrophilidae | + 5105
6 Dytiscidﬁe D B - 518
7 Gyrinida-em M BT “ 515
8 Dryopidae . 4 5105
9 Helodidae | 515
Ephemeroptera o
10 Heptagenidae S I I I 10 10
Il Ephemcridué + 1S 1010
12 Bactiidac P ot : - 4|4
13 chlophlcbiidu@ P esd®<t 1 1 1.1 I | 10{10
14 Ephemerellidae - +- - 10110
15 Oligoneuriidae ] - 10
16 Potaumanthidae - 1010
17 Siphlorunidae + 10| 4
(] Caenidac s I
Hemiptera o
19 Naucoridae "y 515
20 Belostomatidae i a
21 Pleidae +-|+- , A S5
22 Corixidue ' B I N I S1|s
23 Mesoveliidae . 1+ 7- 515
24 Aphclocheridae . - : E 10 {10
25 Notonectidae - . - 5158
Odonata N
26 Gomphidae -l - + -+ 816
27 Amphipterygidae + - ' 10
28 Cnrcluleguslriduc. + - 816
29 Coenagrionidae * + = . 4
30 Aeshnidae | i bl T 816
3  |Libellulidae i A 20 1 + 8|4
32 |Protoneuridae T 1T =11 ) . 3
2 o e Sl o " x' i‘
Plecoptera
34 [Perlidae - + ) 10|10
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Trichoptera
35 Hydropsychidae ‘ + | +- . | 515
36 Philopolumid:m 7 i D 8|8
37 Leptoceridae | + - +-] ' 10| 10
38 Phryganeidae + 10 | 10
R Odontoceridae - + 10| 10
40 Psychomuiidae - 88
Crustacea Deapoda
41 Atyndac S o o I R ) + 3
42 Palacmonidae + -+ - S PR v (O P P B [ e e 3
43 Parathelphusidace + |+ -+ |+ 3
44 Potamidae + + - 8 '
MOLLUSCA
(rd\ll‘()p()d.l ....... Pulmonata
45 Planorbudace + - [ 303
Prosobranchia
46 Thiandae + |+ [+ |+ Y P [P S g N P P P g DO 3
47 Viviparidae | PN (PYBY U [P R PR e 4
4% Liuorinid:\c +-|+-|+ i + -+ - - - 5 E 3
49 Bithynndac + o+ |+ [+ |+ 3
S0 Pachychilidae + -
51 Stenothyridae v - -] -
Bivalvia Eulamellibranchia
Heterodonta
S Corbiculidac -+ + |+ - +-|+- k!
Schizodonta
53 Mytilidae - S
54 Amblemidac + - 4
55 Unionidac S S S T +-|+-| 6
T\NNELIDA
Hirudinea
56 Hirudinidac : | | 1 |-l |33
Oligochacta '
ST -+ -+ - +-|+-{+-]+-|+-| 1|1
No Taxa + 12{9 16 (10[20}6 (1013|946 ]|6|7|9]10
IS 7 (8 [16[21]9]10]1 819|913 8]11[10]11

Notes: 1, 2, 3, 4, 5: the order of sampling sites in each running water

(+) Occurred in Septembtr; (-) occurred in December

(UK) The BMWP Score System as used in the UK (National Water Council, 1981)

(V) BMWP score system of Vietnam (Nguyen Xuan Quynh, Clive Pinder et al,
2000)
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2. Water quality of the sampling sites

Values for BMWP total and for the ASPT were calculated using BMWP score
system of UK and BMWP score system of Vietnam and results are shown in table 3

Table 3: ASPT of the sampling sites in AoVua stream, CaLo river and Nhue river

Ao Vua stream Calo river Nhue river ]
tl2]3Ja]sIv]2]3Jals |1 [ 23475
- Total +[Stl46 [2ar [sswjo v 26 099 ]1w6]|i1a]2
X | BMWP -1 84285282 18141412 6 | 6 36|13 19] 2|17
BS Mewn Tol 7 e 5 1 RIS I TS T o 13 TaTaT
2§ | index =8 LT (. 0 0 O U 00 0 0 0 O L . T L
Z 2 Aqw """"" [ TATTTTON ISR 0 [da 60 | as 4540 35 qa
Y e - 17617074 175[72]35]32]30[30]60)45/[33[38][37]43
i Total + | 78 51 130 | 66 [ 111 19 | 26 | 44 | 23 | 12 | 20 | 20 | 21 | 27 | 33
5 IBMWP | - |93 |37 |64 |91 [1a1] 28 |28 | 22 |27 | 29| 49 | 27 | 36 | 32 | 38
2% Notwxa |+ | TETTETORETY I T A e e T e
25 index | M SRR A AT AR NEEE NERE NN NEINE .
25 | asPT + [ 635715066 | 623213034 33303333730 307(33
- 166]53164[70/70[31 31 [37[34]36,38][34]33]/32]35
Notes:

- 1,2, 3, 4, 5: the order of sampling sites in each running water
- (+) occurred in September; (-) occurred in December

The results of sampling sites water quality assess, using Water Quality Index are
shown in table 4

Table 4: Water quality of sampling sites

Sites Using BMWP score system of UK Using BMWP score system of Vietnam
9/ 99 12/ 99 9/ 99 12/99
ASPT Water quality ASPT Water quality ASPT Water quality ASPT Walter quality
c 1| 7.3 |Rather clean 7.6 |Rather clean | 6.3 |Rather clean 6.6 |Rather clean
S 2| 7.7 |Rather clean 170 _R;:',l,hc,r clean 5.7 |Average 5.3 |Averape
Z 3| 7.0 [Rather clean | 7.4 [Rather clean 5.0 |Average 6.4 |Rather clean
>: 41 7.9 [Rather clean 7.5 [Rather clean 6.6 |Rather clean 7.0 |Rather clean
< 5| 6.8 [Rather clean 7.2 |Rather clean 6.2 |Rather clean 7.0 {Rather clean
| 3.5 |Dirty water 3.2 |Dirty water 3.1 {Dirty water
:57 2 3.0 |Dirty water 3_'2 Dirty water 310 (Dirty water 3.1 (Dirty water
; 3| 4.4 |Dirty water 3.0 |Dirty water 3.4 |Dirty water 3.7 |Dirty water
(_j 4| 6.0 |Rather clean 3.0 [Diny water | 33 |Dinty water 3.4 |Dirty water
S 6.0 |Rather clean 3.0 |Dirty water 3.6 |Dirty water
1| 4.5 |Dirty water 4.5 |Dirty water 3.3 |Dirty water 3.8 |Dirty water
§ 2| 4.5 [Diny water 7 3.3 |Dirty water i 3.3 |Dirty water 3.4 Dlrly walter
5 3| 4.0 |Dirty water 38 |Dirty water - ‘3_{) ' Dirly waler 3.3 |Dirty witer
_Zg 41 35 l)irl'y water i | '3_i7 l_)my w«if:r - 30 Dlriy waler 3.2 |Dirty water
5| 4.4 [Dirty water 4.3 |Dirty water 3.3 |Dirty water 3.5 |Dirty water
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Discussion

- The water quality of AoVua stream is rather clean. But only the water quality of
second sampling site is average, because this site is received wastewater from Huong Rung
Hotel.

- The water quality of CaLo and Nhue rivers is polluted. All sampling sites in theirs
have ASPT index between 3.0 to 4.0.

- When using UK BMWP score system were not calculated ASPT index for some
sampling sites in CaLo river as first site and fifth site. It shown that UK BMWF not
suitable to assess water quality of running water in Vietnam

Vietnam BMWP score system include the families of crustaceans and molluscs.
These families are occurred many in the sampling sites. So using Vietnam BMWP to
assess water quality of these sites are better. '

Conclusions

- There are the specimens of 42 macroinvertebrates families in Ao Vua stream (Ba
Vi). The aquatic insect families make up 85%. and most of them are like clean water.
In Ca Lo river there are 18 macroinvertebrates families and some specimens belong to
Oligochaeta Class. The number of mollusc’s families makes up 50%. In Nhue river 22
macroinvertebrates families and some specimens of Oligochaeta Class have been found.
Most of specimens belong to Chironomidee and Oligochaeta.

- The water quality of AoVua stream is rather clean. The water quality of Ca Lo
and Nhue rives are average dirty.

- Using macroinvertebrates as bioindex to assess water quality is not expensive and
useful method.

- The BMWP Vietnam score system is more suitable for the sampling sites than
BMWP UK score system. A -
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AP DUNG HE THONG DIEM BMWP
DANH GIA CHAT LUQONG MOI TRUONG NUGC MOT SO DONG CHAY

Lé Thu Ha, Nguyén Xuan Quynh, Mai Pinh Yén
Truong Pai hoc Khoa hoc Tu nhién, DHQG Ha Noi

Sir dung dong vat khong xuong song (DVKXS) ¢& I6n dé danh gid chat luogng
nudc cac dong chay la mot phuong phdp ré tién, c¢6 thé dp dung trén mot dién rong vaéi
nhiéu di€m quan trac khac nhau. Nghién citu dugc thuc hién trén 3 dong chay sudi Ao
Vua (chiu tdc dong cta cdc hoat dong du lich), song Ca L6 (chiu tdc dong cua nudc thi
nong nghiép va nan x6i mon) va séng Nhué (chiu tdc dong cha nudc thai sinh hoat, cong
nghiép). Mdi mot dong chay c6 5 diém nghién ciu, miu dugc thu vao 2 dot: thing 9
(mua noéng) va thang 12 (mua lanh) nam 1999. :

- Tai su6i Ao Vua da xdc dinh dugc c4c dai dién ctia 42 ho DVKXS ¢ 1én, trong
d6 céc 'ho thude con tring va 4u triing con trung & nudc chiém dén 85%, phan I6n céc
ho nay la cdc ho uva sach. Trén song Ca L6 da thu duoc 18 ho DVKXS c& 16n va mot s6
dai dién cia Giun it to (Oligochaeta), trong s6 d6 chi yéu la bon Than mém (Mollusca)
chi€ém 50%. o song Nhu¢ da gap 22 ho DVKXS ¢ 16n va mot s¢ dai dién cia Giun it
to (Oligochaeta). Lugng mau thuoc ho Chironomidae va 16p Oligochaeta chiém da s6.

- Chat lugng moi truong nude sudi Ao Vua la trong d6i sach. Song Ca L6 va song
Nhué cé mic 6 nhiém trung binh.

- Phuong phdp sir dung BVKXS lam sinh vat chi thi dé€ danh gié chat lugng nude
la mot phuong phdp kha thi, mang lai két qua t6t, lai it t6n kém.

- He thong di€ém BMWP ctia Viét Nam sdt thuc hon so véi hé théng diém BMWP
cua Anh



