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Study on the assemblage and indicative characteristics of aquatic snails in typical

marsh wetland on the Sanjiang Plain, China

GUAN qiang', WU Haitao"* ,CHEN Zhanyan" >, LI Hongyu®,LU Kangle" >, LIU Jiping*, LU Xianguo'

1 Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun
130102, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

3 Sanjiang National Nature Reserve Administration in Heilongjiang Province, Jiamusi 156500, China

4 College of Tourist and Geoscience, Jilin Normal University, Siping 136000, China

Abstract: Snails are ecologically diverse. The pulmonate taxa are air breathers, can tolerate hypoxia, and are often capable
of resisting temporary or seasonal drying. The non-pulmonates use gills to breathe, require oxygenated water to survive, and
are rarely able to tolerate drying. Snails have a widely diverse taxonomy, ecology, and physiology. Their basal position in
food webs and passive dispersal may make snails potential environmental indicators. We studied the differences in the snail
assemblages of different types of marsh wetlands in northeastern China, and explored the possibility that snail species could
be used as indicator species for different types of marsh wetlands. In September, 2014 and May, 2015, snails were

collected from 17 sites spread across Deyeuxia angustifolia wetlands, Carex schmidtii wetlands, Carex lasiocarpa wetlands,
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and Carex pseudocuraica wetlands. By collecting them in spring and autumn, we avoided the influence of spawning on the
numbers of snails, and reduced identification interference caused by larvae. We collected a total of 4452 individuals, which
belonged to eight families, 13 genera, and 17 species. The snails were mainly members of the Planorbidae, Lymnaeidae,
and Physidae. The results showed that the aquatic snail assemblages were affected by wetland types. The clustering analysis,
non-metric multidimensional scale, and an analysis of the similarities between the snail communities divided them into four
cores. These were the Deyeuxia angustifolia wetlands, Carex schmidtii wetlands, Carex lasiocarpa wetlands, and Carex
pseudocuraica wetlands. Six snails were indicator species for these four types of wetlands, and the characteristics of these
snails corresponded to the hydrological and vegetation characteristics of the different wetland types. Aplexa hypnorum was an
indicator for Deyeuxia angustifolia wetlands; Galba pervia, Segmentina hemisphaerula, and Pupilla sp. were indicators for
Carex schmidiii wetlands; Succinea sp. was an indicator for Carex lasiocarpa wetlands; and Valvata cristata was an indicator
for Carex pseudocuraica wetlands. There were also some differences and characteristic variations in the biodiversity indexes of
the snail assemblages between different wetland types. The differences in snail assemblages between different wetland types
meant that the effects of vegetation should be recognized when studying the invertebrates found in typical marsh wetlands,
and those connected with wetland protection and wetland ecosystem restoration. The snails can be used as one group of
indicators ( Wetland types). This study also provides a scientific basis and data that can be used to rationally develop and

sustainably utilize snail resources.
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Table 1 Basic characteristic of different types of wetlands

124 1 AN BEVE AL EL ) B & i BH R B H R
Wetland characteristic D. angustifolia wetlands C. schmidtii wetlands C. lasiocarpa wetlands C. pseudocuraica wetlands
JKIE Depth/cm 0—10 0—20 10—30 10—30
pH 6.5—6.7 6.4—6.6 6.0—7.5 6.0—6.5
W ALEE
0.06—0.31 0.04—0.84 0.05—0.50 0.07—0.10
Total dissolved solid(g/L)
P i HCO;-Ca - Mg; HCO;-
KA HCO,—-Ca + Mg HCO,—-Ca - Mg C0;5-Ca -+ Mg HCO3-Ca oty - Mg
Hydrochemical type - Na
I PN N . JEFASTRPE L I B NN, RPN
KA Soil type BRI L ) R WHUTITE £ TR0y e 1 s+

+ B EL
/NHEE D, angustifolia , 5

X e B E W C. pseudocuraica
FEE L C. schmidtii R !

LAY Dominant plant JNHEE D. angustifolia EEH C. lasiocarpa
BUFEEY Glyceria
spiculosa | N Equisetum
hyemale | i - B Bryum
neodamense . ¥ 111 it 7] #%

Drepanocladus
sendtneri %5

FEFAE Iris laevigata .

? uu~+"Gl“,' "‘Z'\
INCE L Sanguisorba et &P yceria spiculosa

i 5% Menyanthes trifoliata
P35 Phragmites australias .

N Equisetum hyemale s

B HE B B Carex schmidtii
Meinsh. : J& Ik Z 2L C

emsd' ’ ij—(tﬂ’]( ' ;}?Eﬁ(lg tenuifolia var. alba 9"
eppenaicucais; v I ¥ Caltha palustris AR

Caltha palustris 4 .
altha palustris Equisetum hyemale 55

(R o 18 7]

Associated plants
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JEEHS FHAE K B AK R A 1T, BERAE B — A AR 52 3L (RSB VE T O HL TR RN b A 22 B N 2
B AT H e T H ] DU A 80 54T JC B M Sh P AE R 2

S0 % FH SR S GRS R IR AR ) A R AR b Bk 8 IR A7 95% L b MRS I 5 e 1
(R EZ B s - R B S ) > E Bl T - AR S ) (A DU ) P R B 4 e T A S T
Py AR IR S e SR AT RER A 0 2K 00, T BBZR BRI 4 7 2016 4F 5 H 285 v R4 B s i 58
XA BRI, AT IRRL BEETIBRL PSR AR R B R AR A SR B
1.3 HdEAb 550

R T PRI TR 2548 0 AR A RIS [R) SR A 55, 2 [R] 9 ] BB 404, FRATTA ] Bray-Curtis AR A iE 2
B TR KOE LB RIS MR B i 2 AR RO AR 5 LA /D, Y R AT R o AR
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2) o RIEANRBCN RS 5 R b > /N B Y M > TS O M > B A R b 5 RIS RICR /N 1 > g A
BRI > B B S VRS RNy 25 40 B 2 R R A SR IR Y B AR (£ =5.727, P<0.01) LS
TR ( F=4.143,P<0.05) 7E AR [RIRE B S AU Hh =22 [R) A7 7 25 5 (R 2)
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Table 2 The species and abundance of snails of different types of wetlands

NI B . ey N
: MU pesomi BESEN WEH N
(R i AL ) o ) .
. . e C. schmidtii C. lasiocarpa C. pseudocuraica
Family Species D. angustifolia
wetland wetland wetland
wetland
e g B
SLERH Bithyniidae Bithynia ussuriensis Biittner & Ehrmann +
HE SRR} /MU Galba pervia ( Martens) ++ - - -
Lymnaeidae s N Radix lagotis ( Schrank) - - ++ —
KB NEZ Radix peregra (Miiller) ++ +++ +++ ++
[ HEZ AR} Physidae TCREUR Aplexa hypnorum ( Linnaeus) +++ ++ - +
SRIEMEAR Physa fontinalis ( Linnaeus) + + ++ +
it IR FIEMR Gyraulus albus (Miiller) ++ +++ ++ +
Planorbidae B HEYR Gyraulus centrifugus ( Westerlund ) +++ - + ++
RIF B2 Helicorbis cantori ( Benson) + - - 44
A R B2 Planorbis corneus ( Linnaeus) ++ +++ ++ -
23R 2 ik 12
. ) e+ e+ + +
Segmentina hemisphaerula ( Benson)
He5E M MR Segmentina nitida (Miiller) ++ - 4+ +++
1Al Valvatidae SR Valvata cristata Miiller ++ - - 4+
Vi F) A2 Valvata sibirica Middendorff + - - +
HHIZAL Pupillidae UT IR Pupilla sp. ++ ++ ++ -
IR FH IR
% EIT;%ﬂ BEFUR Succinea sp. + + T+ +
Succineidae
SAL ) N
= ﬁfl:ﬂ» FL20R 2 Vallonia sp. - - ++ +
Valloniidae
HREEL 9.50(1.04) * 6.50(0.29) * 6.40(0.24) * 6.00(1.22) *
AR 229.73 380.18 61.29 108.57
(44.47) ** (104.83) ** (14.84) ** (55.48) **

++HRRIZIIFI RS BB IR T 10%, ++103% 19%—10% , +10FR<1% , —RFR LB F; + = fLFR P<0.01, =LK P<0.05

K8 N Radix peregra (Miiller) (F=4.541,P<0.05) . JCfE R Aplexa hypnorum ( Linnaeus) ( F=6.900, P<

0.01) ff @42 Planorbis corneus (Linnaeus) (F=3.964,P<0.05) BRZ k8 (F=44.077,P<0.01) ¥4
12 Valvata cristata Miiller( F =3.661,P<0.05) 7E 4 AR ZEAEH N HFE FEAE R EEES /DT
AODE A R TE R M B0 iE MR Gyraulus centrifugus ( Westerlund ) F12-BR 22 ik i 12 Segmentina hemisphaerula
(Benson) ; 3% B R UL AR KB MR A i 45 WR A K Bk 2 KO I8 5 B B IR LA BB O K N IR
FGEE R i 2 Segmentina nitida ( Miiller) ,/ﬁ%f B R VEH O RIE A R A T 5] i B8 Helicorbis caniori (Benson) Bih
S i MRS SR 295 B G Bithynia ussuriensis Biittner & Ehrmann ( S HRRL ) H 78 B & B0 b b >R 4R
B, /N0 (HESZIRAE ) HAE /N B RS2 2 B8 MR Radix lagotis (Schrank ) (HESCIERL) HAEEHHI
HuRAER
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Fig.1 Four diversity index of snails in different types of wetlands

22 RHURSERETE R IR AR My A i

F IR A 4 R AT 2R NMDS [, #1452 (2D stress) A 0.11, FEAHBIEE D 50 i, s T 17 R4
SRR 5 AL (B12) o Hoh 2 MRS B (B A R 1 MR E R 3) 5o 2 MNEEE IR (F
BT 2 AL & B 4) 78 NMDS &I 4 24 A A2 (181 2) o X i 1 4~ 21 1 15 A B4 20 7 (Analysis of
Similarities) , 455 BRI 22 S PER B3 (R=1,P=0.333) , R A] LUK X P46 B B— 4> Sl
AR T HE 3 D SANEH (/N BRI 4 AR B SRR 4 D SR E FLRM ) 5 A S A
T ) A, BRI 17 ASREE ST LA 4 AN SRR A A 33X RUAS [RBTG5, HLAS [ 28 (8] A7 7 b
FMEES(R3),

6 PR E R ANEH I FE /R PP (P<0.05) (R 4) . kIR Aplexa hypnorum ( Linnaeus) (JB5 EIRE})
SR/ R AR P /N LR Galba pervia (Martens) (HESZBREL ) 2EERZ B IR Segmentina hemisphaerula
(Benson) (Jid BURF}) AT AR Pupilla sp. (UTSHIRARL ) 2 150208 75 R0 b 1 18 7= W ol 5 ity A4 P It OO A 1) 352 TR
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Succinea sp. (BEHRF} ) 2B H FIRHLAYFE /R PP 5088 Valvata cristata Miiller ( F82 8} ) B IEA & ALY
TR (R 4),

L5
10 +
@ 4
05
AT 2

0 -
_05 -
_10 | 1 | | | |

-2.0 -1.5 -1.0 0.5 0 0.5 1.0 15

B2 FAEXREBHBRESHIEEESERERFE

Fig.2 NMDS ordination of snail abundance ( Bray-Curtis similarity) found in different types of wetlands

F3 AEEEEHMBRESEREST
Table 3 ANOSIM of floodplain snail abundance among wetland types

22 5% Dissimilarity ( P)

X Factor B 5 R EH R A RO

C. schmidiii wetlands C. lasiocarpa wetlands C. pseudocuraica wetlands
INHEEVRPRAL ] D. angustifolia wetlands 0.688(0.029) 1(0.008) 0.573(0.029)
JBERE B HEHY C. schmidiii wetlands 1(0.008) 1(0.0029)
BHHIBHL C. lasiocarpa wetlands 0.744(0.008)

x4 TRIFKBEHEIBRIE TR

Table 4 Indicator snail species of different types of wetlands

HEHIZEY Wetland type Y Species 187”8 Indicator value P
INH R AL B D. angustifolia wetlands Pl 74.8 0.0114
B & R HL C. schmidiii wetlands JNA- 48.0 0.0346
IR Z O 1R 71.6 0.0018
T I R 84.5 0.0028
TEHIEHL C. lasiocarpa wetlands BRI 60.9 0.0350
TS E EEHL C. pseudocuraica wetlands 4502 70.0 0.0222

3 itig

At BRI T IR K A TR SRR HESIRRL B IRIRRL S T E AR IR PR P R
ZHOR AT 3 AR ABEIEHIX 3 AR BRE R IEA S 2 BB 63% , I RS MR (HESHIRRL) |
IRBEREIR (B HERRRL ) | IR (O B R ) A0 5 08 (O 08 ) 16 4 P B S B0 3 rp KR AR 3 7EIROK
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TRPERNRHE T R SRS, 5T B Uz PSSR T BB BN 2R . FRATHE 17 TR b R AR B R K 8
BE 17 Folr, AEAH ) P DX R 5 550 HLVC 2 S R R 1 5 2 AP R IRIL 10 B 28 Fh, TR PRI A RIS Y
PP EA AN T 13 55 BT N2 PR (14.58+0.67 ) Fht' 5 {H 2 V8 PR V0 M B 28 40 A 4% BE IS K T 12 95 LV T2
SR 179.81+87.83 , py VA R W At v /K O 3 J3E AR X A0 0 AT 2 B 0 U T B R R TR Y

BEE 7K TRATSE N, SRR RS2 B D a3 (36 2) |, & i TRl AE 7K TR BB T, 7K AR A s 2 2 AR i A= BRI g ik
D REU) o ERNR A P e e (S BRAE I 5 R M PR A B 5 B b 5 T K Bl B S AN A HAE T 5 2
ST, TRAE B AR R 2 m TR AEAT RS, 1T B /K TR A I, 7K A A i ) 32 286 € 3] 7K T i 7 1 58
AT X RE bt =z 3 A pH JEFIE 6.0—6.7, 3 HR R R BE S 2 0] 0 8 % 22 5%, XHIR IS 43
AWK, pH 3 R B ARR RIS Yy T o35 S A7 35 50, /K AR AT RS e TR R, KA T DL BB AR S
B RS MOKAEA IBIRSEXS pH S BRI K AR TC IR 7e LU JAF R, Jat F ] LIRS 21 (R4 R 2 B Ry
VEF, B2 pH A7 — 5 S I ) AT 2020 b, TS L DL S AT ek i v | 75 2 Rt Y Bl R 45
JIr AZK A& pH 2352 IR 434 20 B AR BEAALA B2 1S S5 I s, B S Bl 1 4k S S R A 2 1270
FEARFHRREE PATIBS = A0, KPR SOK BURFIE X SRS R P 254 MRS 431 1 52 I8 7 Bt — 2D oR

TERPIFN BT SFFRATET 17 AR AR 4 5320 (K 4) o 6 FHIREZEIE 4 KB HL A T8
AP o A R AT AR SRR ) S BRI R AR 5 R RS 1A R I R R /i
T b (G s R o JCRE B (TR IR IBRL ) | JCRR R AE U & R A R 2 e R AR ) B B AR
TR IR KB, 38 o S TR Y KB, FROAR A B TR N, DR R A B AT ER B A BRI TR e U
MR — A KNG O] DU, B0 & SR A 3 R MR AR R — kA AT i RS
FEE i — 2D U B 1 e 2 RO VR K R AS AR HI SR AN AR . BRFAIRIE H LABEE (Faf 58 BRI P 1Y %))
25 O, ATAEK R K EPEZ S, B E AR IR RO RS R YR T BE S B A RIS AR O B B Sk
AK, MELE TR P AT R Y R385 R K B8 R AT G

X EE 4 P[RR A DS R MR R ) A= ) Z R S BUE IR (JE] 1) |, Shannon-winner Z2FEPEH8 ZUFT Marglef =
T RE AR RO g /N B B K, 3K 5 MU/ N R R AR B A SRS B M R RO SR AT S Y, B B
HBIRIEH) Shannon-winner ZHEPESE L Marglef -5 BESR XU Pielou ¥2] BEFR K A e fiR, X AT REZ i T —Fh
B LAMRETE B & R AL SR R BB . BAR B H R AN A B R A BAR A R (H R A T A
£ Shannon-winner Z2HE:F8 BN Marglef F & 840, ERFE MR, A 2 S SRR E RS
P AR A6 A ) AR RS I S AN T 2

T BN A S AR A A M2 8, e TR SR A S p B2 2, O IR O AR 25 it
AR Y8 vy B MRS B A T T A BRI R e/ P O AR 2 R (4t 1 AR AR B M A B AR SR i B A
RRNZE A 52 2 A R Bt T R B 37 72 FE =P IR B b SR A OB SROE B TS TH
PREIX T KO A 25 5 P2 T OR R A IS 0 SR IRV 2 F) 7= A S i

AWFFELE RN, LA FZE BRI b IR AR L A 2 R IR 22 57 03, AR s e A v
W R PE IR AN DG SEHE VR T LIVE AN RIS BB M A HE 7m0 Rl . DIKAE TCHHESIVE R H8 7= Py ok
PEAT A ARV FREE M A A SIS A AR S AL h © 5 80 T 7 2 WA B K A JCEHE B
YIVE R IR EER M A HE R DRI E A RN . R A2 &I R IR R TR 0 TH B i i 48 7= P b i 471
HoAE P IPAS 2 O LIRS FEIE A 7R Db TE PRI AR S 48 78 1 R A T30 52 454 00 b A fee BRI b €2 28 AT 17 A
T AR T IO S P S A B 432 BN 5 5 T ORAR AAR A A PRI 52 5 MR A 5 (5 A
T BRAR b B A RS BN S AR IR A8 s b MR AR R S R v A — PPN R S A
FIFEAR , FHIAR AR X IIC I 5852 10180/ N IR s SRS A R R 48 7 LAAE WIVR B2 H AR B M AR B K SR & AT AT Y
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