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A study on tolerance values of benthic macroinvertebrate taxa in eastern China

WANG Bei-Xin, YANG Lian*Fang (Department of Entomology, Nanjing Agricultural University, Nanjing 210095,China). Acta
Ecologica Sinica,2004,24(12):2768~2775.

Abstract;: The tolerance values of benthic macroinvertebrates are widely used in water quality bioassessment. Two methods
“expert opinions” and “objective statistical analysis” have been used in the derivation of the tolerance values of benthic
macroinvertebrate taxa. The purpose of this paper was using the “objective statistical analysis” method proposed by Lenat to
derive tolerance values of benthic macroinvertebrate taxa based on a set of 227 benthic macroinvertebrate samples in eastern
China. Among them 56 samples were collected from mountain streams in southern Anhui Province, 36 samples were collected
in rivers and small water bodies in Nanjing and its adjacent area, Jiangsu provice, and 135 samples were referenced from
published papers, which were sampled from streams, rivers and small lakes of northern Anhui. and Liaoning, and Hu’nan
provinces, Beijing and Tianjin cities. Water quality classification using the Shannon-Wiener index was adjusted into 5
categories: >4, excellent; 3~4, good; 2~3, good-fair; 1~2, fair and <1 poor. Scores 5, 4, 3, 2 and 1 were assigned as
excellent, good, good-fair, fair and poor respectively. The abundance value for each taxon was classified into four scales: 0, 1
~2, 3~9 and =10 , and coded in the computer system as 0, 1, 3 and 10, respectively. The average abundance value in each
water quality category was calculated and converted into a cumulative percentile. A 75th percentile value was used for a taxon
that had records >>10 and a 50th percentile value for a taxon that had records within 5~10 as the preliminary tolerance value
(0~4.5). Formula TV=2 (1. 43preliminary 7V-1. 43) (Lenat, 1993) was used for conversion of preliminary tolerance values
into tolerance values (0~ 10). A total of 81 tolerance values of macroinvertebrate taxa were acquired. Among them, two
genera in 2 families of Coleoptera, 2 genera in 1 family of Megaloptera, 14 genera in 7 families of Ephemeroptera, 2 genera in
2 families of Plecoptera, 6 genera in 5 families of Trichoptera, 1 genus and 3 families of Odonata, 12 genera and 3 sub-families

in 3 families of Diptera, 5 species in 2 genera of Mollusca, 4 species in 1 genus of Annelida, 1 genus in Crustacea and 1 genus
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in Turbellaria. In addition, tentative tolerance values were given to 73 macroinvertebrate taxa (families and genera) based on

collection experience and reference data using “expert opinions”.

Key words :tolerance values; benthic macroinvertebrates; percentile
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Table 1 Distributions of samples in different water-quality ratings
B i X w®ES B 25§ o5 G H {5 YL
Sampling area Excellent Good Good-fair Fair Poor

e 8 B i X Southen Anhui Province 19 27 9 1

B FL HB [X Nanjing area in Jiangsu Province 4 9 15 6 2

TR EEM Fengxihe in Anhui Province 6 7 2

F A iZ W Jiyunhe in Taijin 7 11 17

b 5 X ] fiL Rivers in Beijing 2 5 4

¥ # M7 Xiangjiang in Hu’nan Province 1 11 23 11

1L 5 Liaoning Province 4 6 5 6 7

411 Total 33 50 51 52 41

() ¥ a1t I5{8 (PTV Preliminary Tolerance Value) B ERN OBt RERNWKE KT 10,0 5% NEUEEHR
VIR THIS{E ;@ 5~10 WL LA SOU AN BEAVBERIBFE:@PF 5 K. ASMEIT. 45 XA RKAT R WA G B E
misE. RitBE Aoz

__ | A — NI _
PTV =11 4 N2-—N1(L2 L1),

RP,L1 A ENKERINADE; L2 AT —NKEZHNEOTE;NL A LI ESNVEGN2 B L2 E M. A

758, 50, BE FAE 2 HiE,E

e

EH K2 B/ R PTV {4 4. 27,

« FIR. FEWUKAE R HAFESRAUK RN T3, R R Rk K318 30, 199¢
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Table 2 Average abundance and accumulative percentiles by water-quality ratings of Limnodrilus hoffmeiteri

I B Item 7K F 4% 5| #1439 {H Water quality ratings and score
B 1 (1) % (2) £75 12 (3) Y5 e (4) B4 (5)
Excellent (Score) Good (Score) Good-fair (Score) Fair(Score) Poor (Score)
B FEFH Total abundance 19 30 159 167 160
FE A ¥ Number of samples 23 37 43 46 34
S B B Average abundance 0. 83 0. 81 3.7 3. 63 4.71
B2 E Accumulative percentiles 6. 07 12 39. 04 65.59 100

(3) M ¥5 18 (Tolerance \;alue, TVIKHRE FRALAFEHENTEREEHN > HRIEE —BMEYTFT1~4.5. BEAK . TV=

2(1. 43X PTV—1. 43 WMEHEEZ L VBN ERMHRBEGOAEEN 0~10%, A HHEBET K48 WEISE 9. 4,
ZEERHBRNE TERAKLSHMWISEE N . LRGEITITHE I SPSS 11. 5 P,

2 BREGH

21 BAREE KRBT o Ao Provines Nemjing . Otherarens

M SCHR AR 18 A AT Se R AR B0 ), (LB 40 4 2 B 70 4 O3 . B i
83 3 B R, R ] 43 2 B T B RE AR B R BUTE 5 A K R . |
5 4An B A R B (B 1,2 #13), %30_

2.2 WA IS EBR L R RN

Tt 15 181 1) 1 0 37 D 3 50 , 76 W0 52 40 2 B ST S L LD
NREBERXBR -z B X F — 4 S H X (eco-region) . 10T
i A X (eco-district) I BUHE VTR . 7% 3043 B SR A 22 BURE A 0 4 oL .
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M H 58 R IATIS M. SEERFBAS %y RPTHRBEAFKFRRBIFL XA (n=184)

e 2 KRR A B A A0, LR B 1 Fm & R A I Fig. 1 The distribution of samples of taxa except Chironomidae
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MR CRHENPTEAREEBAHEIDILALETHSEO~10, . RE—HFARTEEXE S TIHEAM
NC,it+# . WL, BT REM . OH, BEZHEM.ID, BXTMHN MACS, XKBFBEDIHHER TIEAH.
Appendix Tolerance values of macroinvertebrate taxa in China, and the value of the same taxon in NC (North Carolina, Southeast), WI

(Wisconsin, Upper Midwest) OH (Ohio, Midwest), ID(Idaho DEP, Northwest), and MACS (Mid— Atlantic Coastal Streams
+

AP HIT Taxa _ NC WI ID OH MACS
China

¥ 3 B Coleoptera
T¢ 8. &} Dytscidae * 9 8.9~10 4.1, 7.9 5 5
e H# Dryopidae * 4.5 5.4 5 3.2 5
E B F Elmidae 3.7 0~6.9 3~6 4 1~7 4
WEPRE Stenelmis spp. 3.2 5.4 5 3 7 5
BB Gyrinus spp. 6. 3 5.5, 6.3 3.6, 3.7 5 4
7K L $} Hydrophilidae * 8 6. 9~9.8 4
Berosus spp. * | 8. 6 8. 6 6. 7 S
/IVBE T BB} Noteridae * 7 6.9 7
8 & # Psephenidae 1.5 4
Matacopsephus spp. 1.5
£ I8 #H Al Ptilodactylidae 4.3
X # B Diptera
# £l Ceratopogonidae 6. 2" 6.5, 8.8 10 5.7 6 6, 10
K4 1 Chaoboridae * 8.5
#H B Dixidae * 3 2. 8 1 1
¥ iy #} Chironomidae
X ¥ & Chironominae 5. 7 5
BB Chironomus spp. 9.1 9.8 10 8.1 10 10
(3 1% B &/ Cryptochironomus spp. 5.9 6.7, 8 8 4.9 8 8
SRR Einfeldia spp. * 5 8
1 RSB Harnischia spp. 5.4 7.5 8 3.5
B R B R Stictochironomous. spp. 6.1 6.7 9 4
KM #E B/ Tanytarsus spp. 4.7 6.7 6 3.5 6 6
HEE &G I P Orthocladinae 4.7 5
% M IEBUR Clinotanypus spp. * 8 9.8 7.5 8 8
W R BE Cricotopus spp. 6. 8 4. 8~10 7 4.3 7 7
HIFKEBBIB Eukicfferiella spp. * 5 1. 7~5.7 4.7 8
BiE 3 & i B Glyptotendipes spp. * 9 8.5 10 6. 2 10
KB Macropelopia spp. * 6
BB B Rheocricotopus spp. * 7 6. 8~7.7 8 4.9 8 8
K R85 A Tanypodinae 5.9 5
KRR BB Tanypus spp. 8. 4 9. 6 10 8.8 10
B & 8 ¥ B} Podonominae
HNRIEE B Endochironomus spp. * 7 7.5 8 5.6 10 10
A R B J® Procladius spp. * 9 9.3 9 6.5 9 9
%} Simullidae 3 6
W B Simulium spp. 2.4 4.4~8.7 5, 4.7 4. 8 6 6
g%l Tabanidae * 7 8
F iRl Tipulidae 1.5 3
KWLE Tipula spp. 2.2 7.7 4 2 4
Hexatoma spp. 2.1 4.7 2 3 2
Anotocha spp. 0.1 4.6 3 2.2 3
¥ 8% H Ephemeroptera
F KB IR Pentaneura spp. * 5 4.6 6 6
£ 4B WUR Polypedilum spp. 1.5 4~9.2 1.9~6.9 6 6
EBER St omus spp. * 5.5 6. 4 5 3.6
“ W R Clocon spp. " (U HL Rivers) 7
LA ¥E B Bactiella spp. 2.2
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M Pl Caenidae (R I Streams)
4 #E B} Caenidae * (7] it Rivers)
W2 B Caenis spp.

/NEEFE Ephemerellidae

B/ ¥ B Drunella spp. "
/NEE R Ephemerella spp. *
8 F|¥E & Ephacerella spp*
§E I ¥ Serratella spp.
KM Uracanthella spp. *
BB ¥E Vietnamella spp.

2 45 Fl Ephemeridae

¥ %F R Ephemera spp.

i ¥ #} Heptageniidae
L1 = ¥ B Cinygmina spp.
B R Cinygmula spp.
A ¥E B Epeorus spp.
ﬁgﬁ Heptagenia spp.
R ¥R Nizes spp. *
WUEJB Paegniodes spp. *

2 M ¥2 F} Isonychidae
LW W2 R Isonychia spp.

4 = ¥ Pt Leptophlebiidae
RE¥E R Chorotopers spp.
i %2 & Cryptopenella spp.
¥R Paraleptophlebia*
5 A A Branchycentridae *
V93 €2 £} Baetidae

P15 ¥ & Baetis spp.

— R Cloeon spp. (B I Streams)
BB ¥R Thraulus spp. *
o] 2E 82 Bl Potamathidae

] #¥ B Megaroptera

ti B8 Bl Corydalidae

B 1545 & Protohermes spp.
A YR Neochauliodes spp.
#5%E H Odonata

B 4% Amphipterygidae *
¥EFl Aeshnidae

¥ 4% Euphaeidae

4248 %l Chlorocyphidae*
.48 Claopterygidae

B #} Coenagrionidae *

K EER Cordulegastridae*

Z B} Gomphidae

i #} Libelluidae *

K %P} Macromidae *

5 48 Platicnymidae *

#8 ¥ H Plecoptera

43 Fl Chloroperlidae *
4Bl Leuctridae *

S 3 Fl Nemouridae

15 #} Perlidae

148 /™ Acroneuria spp. *

4 tR B Paragnetina spp.
B Togoperia sp
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£ H Trichoptera

B4 & F Rhyacophilidae *

& £ ¥ $} Economidae *
&G ¥ Pl Glossosomatidae
AR Glossosoma spp.

% A ¥ Goeridae*

o 1 8 B Hydropsychidae
R o0 6 B J® Ceratopsyche spp.
W ke I® Cheumatopsyche spp.
ok BB 80 1 %% )’ Potamyia spp.
/N Rl Hydroptilidae *

% 4 Pl Lepidostomatidae
84 ¥R ® Lepidostoma spp.

KA 46 BF Leptoceridae

R A AW Cearclea spp. *

W6 1< 5 A B Oecetis spp. *
i M A B, Setodes spp. *
XK ABAR Triaenodes spp. *

B A 8E Liminephilidae

720 3 4 ¥ Fl Molonidae *
Z8 A 85 Phillptamidae *

ik X HEW G W Chimarra spp. *
B W48 Wormaldia spp. *
£ 6 7 % $} Polycentropodidae
Neuclipsis spp.

Nyctiophylax spp”

ZEAME Polycentropus spp*
Bt A B Psychomyiidae *
B IF R Bellamya aeruginosa”
IR Bellamya purificata
W NE R Radix spp. *
N Parafossarulus spp.
1 4 % Fl Stenopsychidae
BAMIE Stenopsyche spp.
& 3 ¥ Mollusca

"ygeE B Semisulcospira spp. *
A5 8 Semisulcospira cancellata
Wk 48 Y i Semisulcospira tibertina
W E Bellamya spp. *

® O E Stenothyra spp. *
PR B Alocinma spp. *
48 Rivularia spp. *

BB Valvata spp. *

Bt )’ Physa spp. ”

WM | Stenothyra spp. ”
RKTE Lmnnpérna lacustris

W Corbicula fluminea
BRWL & Pisidium spp. *
®H 314 Annelida

IK 2 88| J& Limnodrilus spp.

B E£ /KL Limnodrilus grandisetosus
EH/KLw L. hoffmeisteri

ikl 8 Tubifex spp. ”

E R Tubi fex tubifex™

Fr AE W 8| Tubifex sinicus

7 K28 Branchiura sowerbyi
e 8| Rhyacodrilus sinicus”™
| R Slavina spp. *
WM ¥8 Glossiphonia spp. *
H 1 Others

WMB B Euplanaria spp
S8 B Gan marus
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