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Fig. 1 Sampling stations in the intertidal zones around

Changdao Islands
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Tab.1 The type of sediments and average temperatures in the intertidal zones
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e WIKFREET(BCS) e, 7 13.2 3.0 20.3 20.0
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Fig. 2 Species numbers of macrobenthic groups in each station in four seasons
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Tab.2 The dominant species and its values in different seasons

25 i 3c 44 LT 44 k2 &% HE HZ
Z% KA Haploscoloplos elongatus 0.065

£+ XA Rl VD 2 Perinereis aibuhitensis 0.033

£+ Z 15 VD & Perinereis nuntia 0.030

EA Il Naineris laevigata 0.076

£ZE R4k Scoloplos marsupoalis 0.052

Z% i B Marphysa depressa 0.049

ik R Littorina brevicula 0.049 0.061 0.136
ik AR IGAT Ruditapes philippinarum 0.076 0.063 0.016

L7, NI A S Collisella kolarovai 0.036

E7QuN 5 11 1 Chlorostoma rustica 0.020

LGN R Mpytilus galloprovincialis 0.022 0.035
L7 ¢ It g — o Crassostrea sp. 0.062

H5e - Wt Gaetice depressus 0.063 0.166 0.154
H5e LRECSH Ty ip: (3 Hemigrapsus sinensis 0.060

H5e R SR i Hemigrapsus penicillatus 0.019 0.207
5% RSl Hemigrapsus sanguineus 0.022

23 FERERA

K5 3 A~ B B] 7 AR AT Bl A (] 25
FBEAL AN R 3 im0 3 AN TAAE S A I AR Y %
118.97 ind./m? AR S A 72 5h W) &5 3 T BFST X s
TRV 2 B 1 R B0y, PR i HL ik 38.34%
Al 35.30%, ZEHKEHN 23.93%., 55 FERBEM
YIRS 22 AR A 52 o N [R]SR A o5 A 25 1 2
SR . RERS I (NCS1) EY %5k 122.33 ind./m?,

H e sh ¥ % B e Kl 47.67 ind./m?, Hk £ 250
#(40.06 ind./m*) MRS (24.75 ind./m?), AL
FERAR, X 3.83 ind/m* WV fi i, BEHE
KK 170.34 ind./m?, EZH/N A 91.00 ind./m?, H:
P =5 258 Ko WBRT AR (NCS2) V- 24 % i Ry
93.42 ind./m’, BPEEARNIEL /N, FEREENH Y
(46.67 ind./m*)FIHIKEBNY)(33.17 ind./m*), ZBHKEK
A>(13.33 ind/m*) . FEFHEELUESRAN
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H 52 3714)(78.92 ind./m’) . £ E251%(26.00 ind./m?).
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WASER AAE F3R1E, —MAENE RS,
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EENAELHNEEHM(FELL: ind./m?)

Tab.3 The densities of macrobenthic groups in different seasons (unit: ind./ m?)

. " ZERX Wikzh) H5Ezh¥) oAb T .
s F — — _ _ R
wE O OHSW% EE HAarlbe  WE OHSW%  BE A%
774 96.67 56.75 23.67 13.90 47.00 27.59 3.00 1.76 170.34
% 66.67 60.06 31.00 27.93 12.33 11.11 1.00 0.90 111.00
NCS1 e 15.67 13.39 15.67 13.39 79.00 67.52 6.67 5.70 117.01
= 5.33 5.86 28.67 31.51 52.33 57.51 4.67 5.13 91.00
EHE 46.08 37.67 24.75 20.23 47.67 38.97 3.83 3.13 122.33
774 3.00 4.84 31.33 50.53 27.67 44.63 0.00 0.00 62.00
% 10.33 14.69 42.33 60.19 17.67 25.12 0.00 0.00 70.33
NSC2 # 34.67 25.49 29.00 21.32 71.33 52.45 1.00 0.74 136.00
= 5.33 5.06 30.00 28.48 70.00 66.46 0.00 0.00 105.33
FHE 1333 14.27 33.17 35.51 46.67 49.96 0.25 0.27 93.42
78 11.33 5.61 152.00 75.25 28.67 14.19 10.00 4.95 202.00
ZS 21.33 23.10 61.00 66.07 10.00 10.83 0.00 0.00 92.33
BCS # 58.00 34.19 82.00 48.33 24.33 14.34 5.33 3.14 169.66
= 13.33 13.24 20.67 20.53 63.67 63.25 3.00 2.98 100.67
EHE 26.00 18.42 78.92 55.90 31.67 22.43 4.58 3.24 141.17
BOEYE 28.47 23.93 45.61 38.34 42.00 35.30 2.89 2.43 118.97

24 AMEHHEZRA

K 3 AR KRR s A [ 215 45 25
FER A AU N 4 TR . 3 A AR R )
R 128.03 g/m’. ARHEIT A 0 K IMK IR R
AR Zh ¥ (100.83 g/m’, dith 78.76%) . W5t shy
(21.81 g/m?, (It 17.04%), ZEHK3YGB.41 g/m?,
5 2.67%) R E A 26 B 3h 4 (1.97 gim?, i EE AL
1.54%). AT LA H, AR &5 4 T 0058 B0 1
AR BBy . S A (NCS 3 AE
100.00 g/m’, KB YA 73.96 g/m’®, 5 Hik
73.96%, HUCH P FEEY(21.81 g/m?, L 17.04%)
MEZBEHPG.41 g/m®, (51H2.67%), FelfhIHAE
RS (1.97 g/m?, (5 1.54%); »ZEWH, KEEY)
HiK, N 194.98 g/m’, FEH/N, N 42.55 g/m’, 1]
TR AR (NCS2) -3 A4 Wyl 49.14 g/m?, YRS
/N, 3R R 2R A SR R LU KA A
WAV, m& . o R X AR A e, H gk
BN A, YRR 31.25 g/m?, (5 HIK 63.59%,
A B s 1 A P RARME, AL 0.01 g/m®, i FRAR

0.02%; £ YRR FEEH, /51N 77.86 g/m’
7048 gm’®, &, BKERAK, 50510 33.44 g/m’® FI
14.73 g/m*, ALK LB (BCS)y FH44: Myt 234.95 g/m’,
TE JIr Rl A 08 =AW v e s R IR S AU )
Y1, PRI 212.62 g/m?®, (S EHIA 90.50%, HISEEh
Yl 16.68 gm® HIt 7.10%, ZBEKHYRAR, 1T
2.07 g/m®, [tk 0.88%; & 1HEk . ZFEE, 40
} 389.33 g/m*, 279.21 g/m?, HEAK, 1L 75.02 g/m*,
2.5 BEMF SN

AN AR R TR XN 25 () 4 Fl Shannon-
Wiener ZFEMFEE(H) . F & (D)) ETR
BN 5 iR

PR X 3 A3 RS AT sl # b Z RE
TRBCF M 2.30, RER A (NCSZREETR $T1y
R 2.53, BIER) AR NCS2)FEHME R 1.67, dbkK
B (BCS)EEE N 2.70, b KIS &E, WK
ARE MK o AT X R, A (2.46)> (K84 (2.37)> 1 i
W (2.08)0 AU AMAAHE, SENEK, &
FRFHE ., &%,
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Tab. 4 The biomasses of macrobenthic groups in different seasons(unit: g/m?)

o B4 ZERL WiRshY) H 523 HoAh 2R JoNay
dWE A% BRSO A% BRSO ES% EER H4% P

#* 5.64 5.38 71.09 67.80 21.44 20.45 6.68 6.37 104.85

% 15.19 7.79 176.37 90.46 1.43 0.73 1.99 1.02 194.98

NCS1 # 3.39 7.97 14.95 35.14 23.95 56.29 0.26 0.61 42.55
"2 0.60 1.04 33.44 58.07 23.21 40.30 0.34 0.59 57.59

A 6.21 6.21 73.96 73.96 17.51 17.51 2.32 2.32 100.00

# 0.41 2.78 0.41 2.78 13.93 94.44 0.00 0.00 14.75

% 0.99 2.96 32.33 96.65 0.13 0.39 0.00 0.00 33.45

NSC2 & 5.60 7.95 18.88 26.79 45.97 65.22 0.03 0.04 70.48
= 0.83 1.07 12.06 15.49 64.97 83.44 0.00 0.00 77.86

A 1.96 3.99 15.92 32.40 31.25 63.59 0.01 0.02 49.14

#* 1.22 0.31 358.23 92.01 17.41 4.47 12.47 3.20 389.33

% 2.83 1.01 274.11 98.17 2.27 0.81 0.00 0.00 279.21

BCS T 3.26 1.66 169.27 86.25 22.05 11.24 1.67 0.85 196.25
= 0.96 1.28 48.88 65.16 24.98 33.30 0.20 0.27 75.02

A 2.07 0.88 212.62 90.50 16.68 7.10 3.58 1.52 234.95

it 10.24 302.50 65.44 5.91 384.09
SRR 341 2.67 100.83 78.76 21.81 17.04 1.97 1.54 128.03

#5 TEAFTTMHXZWMPMSHMEER. FEEBHNYIEELK
Tab.S The indices of biodiversity(D, J', H') in different seasons and zones
Y ZFEMEE B(H) F 5 EREU(D) i 2 (W)
WOLFE e e i EE K MK (R i; I K (S gg
778 237 312 278 276  1.68 324 273 255 079 0.80 093  0.84
ZS 222 246 306 258 209 202 297 236 08 082 0.83 0.3
NCS1 = 236 340 240 272 159 327 173 219 084 095 085 0.8
=1 199 149 278 209 200 125 253 192 063 075 093  0.77
FHIME 223 262 275 2.53 1.84 245 249 226 078 083 088  0.83
778 087 215 206 1.69 083 177 120 127 055 083 089  0.75
% 081 212 1.02 132 048 169 100 106 081 075 051  0.69
NSC2 # 258 220 194 224 191 252 176 206 0.8 0.64 069  0.73
7 173 112 146 143 084 091 08 087 08 056 073  0.72
FHE 149 190  1.62 1.67 1.02 .72 1.21 131 077 070 070  0.72
774 262 340 297 299 1.81 337 235 251 087 087 086  0.87
% 1.93 262 287 247 149 252 235 212 075 0.83 091  0.83
BCS = 293 244 305 281 222 242 301 255 0.8 073 082 08l
=1 253 302 205 254 235 322 172 243 076 095 073 082
EYE 250 287 274 270 197 2.8 236 240 082 085 083 083

FEEIRBAE 3 AR FE R 1,99, #E (1.61). WAL AI R,
FANCS) F & BB ¥E N 2.26, WIZR) R PoFh B 5] BEHRHCEE 3 ANl s B 3B 0.79,
(NCS2)F- ¥ H 131, b KL B BCS)F¥EHR M ANCSHY RIS ERRECFEE R 0.83, WIEk
236, A WX, A (2.35)> R (2.02)>m AT JTARNCS2) EFEE N 0.72, LKL (BCS) FHME
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Abstract: Macrobenthic samples were collected from three intertidal zones of Changdao Islands during November
2015 and February, June and September 2016, representing autumn, winter, spring, and summer, respectively. The
species composition, abundance, biomass, dominant species, and biodiversity of macrobenthic community were
analyzed. A total of 81 macrobenthic species were identified, consisting of 25 species of Polychaeta, 22 species of
Crustacea, 25 species of Mollusca, 6 species of Echinodermata, and 3 species of other groups. The average
abundance in the three intertidal zones was 118.97 ind./m* and Mollusca (39.58% of the total abundance) and
Crustacea (36.68%) were the primary contributors to the total abundance. An abundance ranking of Beichangshan
Island (BCS, 141.17 ind./m*) > Bixianjiao (NCS1, 122.33 ind./m?) > Mingzhu Square (NCS2, 93.42 ind./m?) was
detected among the three intertidal zones. The average biomass was 128.03 g/m’, with Mollusca (58.56%) and
Crustacea (35.32%) being the primary contributors to the total biomass. The seasonal variations of macrobenthic
species number, abundance and biomass were not obvious among the three intertidal zones. In general, the
abundance and biomass in autumn and spring were higher than those in winter and summer. The mean values of
diversity index, richness index and evenness index were 2.30, 1.99 and 0.79, respectively. A ranking of middle
intertidal zone > low intertidal zone > high intertidal zone was detected for the three indices. A total of 16 dominant
species were identified in the three intertidal zones, however, none of these species dominated in every sampling
site or season. Gaetice depressus, Hemigrapsus penicillatus, and Littorina brevicula were the major dominant
species. Compared with previous research, the species number and abundance of macrobenthos had decreased to
some extent in the intertidal zones of Changdao Islands. The species composition and the community structure of
the intertidal macrobenthos in Changdao Islands were different from those in Yantai. The species number and the

average abundance were less than those in Yantai, whereas the biomass was higher than that in Yantai.
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Appendix: The species checklist of macrobenthos in the intertidal zones of Changdao islands

el s LT 4 ®E  &F  FF  HFE
[EmEhYy g Actiniaria \ V \ V
AR Al Nemertinea \ y
RN A Aglaophamus sinensis( Fauvel, 1918) Y
HERE Aonides oxycephala (Sars, 1862) v
FAN IR Simplisetia erythraeensis (Fauvel, 1918) \
&R 22 i Protocirrineris chrysoderma (Clapareéde, 1868) Y
4 iy Cirratulus cirratus (Miiller, 1776) S
2 8 Cirriformia tentaculata (Montagu, 1808) v Y
IRGE S Eunice aphroditois (Pallas, 1788) \/
TR A 8 Gattyana pohaiensis Uschakov&Wu, 1959 \/
HETS W) Vb4 Glycera onomichiensis 1zuka, 1912 \
Jil T 1 Halosydna brevisetosa Kinberg, 1856 \/ Y
KAt Leitoscoloplos pugettensis (Pettibone, 1957) \
£ EE”@%E Harmothoé imbricata (Linnaeus, 1767) \/
S Kgep 2 b Hemipodia yenourensis (Izuka, 1912) \ \/
REBRD & Kuwaita heteropoda (Marenzeller, 1879) Y
HARD AR Lumbrineris japonica (Marenzeller, 1879) \
i - Marphysa depressa (Schmarda, 1861) Y
Al Marphysa sanguinea (Montagu, 1813) \ S
filrE 5 Naineris laevigata (Grube, 1855) \ Y
HA U 4 Hediste japonica (1zuka, 1908) \
EALUES Nereis multignatha Imajima et Hartman, 1964 \/
XL D 2 Perinereis aibuhitensis (Grube, 1878) S
A VD Perinereis cultrifera (Grube, 1840) Y
EALRaRE Perinereis nuntia (Lamarck, 1818) \/ N \/
A eI Scoloplos acmeceps Chamberlin, 1919 Y
JEERE 4t He Scoloplos marsupialis (Southern, 1921) \
AAERAE Acanthochiton rubrolineatus (Lischke, 1873) v Y \ V
X DL g —Ah Acmaea sp. \
Wit —Fh Arca sp. Y
e Cellana toreuma (Reeve, 1854) S N
T E I8 Ceratostoma rorifluum (Adams and Reeve, 1849) v Y
ML A L Chlamys farreri (Jones and Preston, 1904) \
_ 5 1] 42 Omphalius rustica (Gmelin, 1791) v Y \/ Y
LUNIEY)] .
5& /NI I Collisella kolarovai (Grabar e King, 1928) S N
K Magallana gigas (Thunberg, 1793) V
5 J — A Crassostrea sp. \ \ S \
KB iy A Lepidozona coreanica (Reeve, 1847) Y
S T A8 Littorina brevicula (Philippi, 1844) \ \ S \
AR Mitrella sp. \/ v
I T Modiolus comptus (Sowerby, 1915) V
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el s LT 4 ®E  &F  FF  HFE
FALHT IR Monodonta labio (Linnaeus, 1758) Y S
£ I Mpytilus galloprovincialis Lamarck, 1819 \ y \ y
L 48 T TR Nodilittorina radiata (Dunker, 1860) v
VIR — Nodilittorina sp.
Ky 3 Ocenebrellus inornata (Recluz, 1851) Y
AR EAIE I Patelloida pygmaea (Dunker, 1860) \ \ y
VLA H g Leukoma jedoenses (Lischke, 1874) v Y \/
Jik &1 2 Rapana venosa (Valenciennes, 1846) \ \
AFER G AT Ruditapes philippinarum (Adams et Reeve, 1850) v Y \/ Y
e 75 MR Reishia clavigera (Kiister, 1860) N
5 DU Acmacidae
AT g —Fil Caprella sp.
H A< e Charybdis japonica (Milne-Edwards, 1861)
ARl FUL R K Cleantiella isopus (Miers, 1881) Y
rpr AR [ AR Eogammarus possjeticus (Tzvetkova, 1967) \ S
P4k i 1 Eucrate crenata (de Haan, 1895) Y
N Gaetice depressus (de Haan, 1835) S \/ N \/
HU5H B — T Gammaropsis sp. v
R SR Hemigrapsus penicillatus (de Haan, 1835) \ S \
R BRI 1 Hemigrapsus sanguineus (de Haan, 1835) \/ Y
Ay Hemigrapsus sinensis Rathbun, 1931 \ \ S
e 5 — Hemigrapsus sp. \/
sy N .
HA-L AR Heptacarpus rectirastris (Stimpson, 1860) \
LRI —Fh Hyale sp. y Y
HERIMHIFE—F  Leipsuropus sp. \
T U W Ligia exotica Roux, 1828 \
W i b IR Ath £ R Melita koreana Stephensen, 1944 \ \/ \
B R —Fif Pilumnus sp. Y
G IER Y. Pisidia serratifrons (Stimpson, 1858) \
40 — T Pontogeneia sp. \/
VU L Pugettia quadridens (De Haan, 1839) \
iy 8 — Smilium sp. R
PR RAL—Fh Podoceridae \ V
Ll Apostichopus japonicus (Selenka, 1867) v
2 W 4% 2 Asterias amurensis Liitken, 1871 v
i 20 ?@ﬁi}%*ﬁ Asterias sp. ~ N
Th3 34 Patiria pectinifera (Muller et Troschel, 1842) \ \ S \
i B JE —Fh Luidia sp. \
24t Fife 221 o v R Temnopleurus toreumaticus (Leske, 1778) \/
2 J5 [ Pholis fangi (Wang and Wang, 1935) v \
(AL %h#: F 3k BEF)
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