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Tab.1 Specific coordinates of reefs salvaged
PRy 2353 G
Year of reef built Longitude Latitude
2010 117°59"273" E 39°7228" N
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Fig.2 Artificial reefs of big windows(mm)

The stations of reefs salvaged

1.2 GEITEEEITEFE

2018 4F 9 H 19~20 HFfrfafEfTH . fE @i
Bian, L A AR A VR K B A T A T AR U
K BRI E R SRR T, I AENAE, JF
TEBE T B R — NP ERVE AR IE , A AR
T3 Heta e N E G o R AR AR B S T
PEABEHR L 25 m, ISIOREHITE Yk H
B EE A3 () Fr B

FRESTH I, B A R ARLE /B A 1 TRE AR T o
FbRiC AR, WK B3R R BT A0 AN 4 4 o il
file, MALDEAMEAMFR L, RENGREE, K
2 7 A S 8 VA R B A R AV

1.3 MEEYRIREFMLLE
FERR B RE SN TR N R A URE 14, 591



14 ook B

2 R ERAES

1 AMRGHEN, VERBEIAME Y e i he s, B
i RAE TR 25 cmx25 em., [A]F, AT REU AR kA
ARTRI BB A R AR, AR SRR A
PERE AL . HUSHORE ST R S, A 5% 48
IR ARV R T, A ] S 3 3 A AT S

1.4 E|HH

& At E A
By =W/S

K, Py AMEE YR (g/m?), W NS L YIRE
A (g), S OMEUREIE R (m?),

{IEREty/L VG ina s RN W

Py=N/S

Kb, Py NS A W8 (ind./m?), N R REE A
YIFE B (ind.), S OV HBURE T (m®)

K Ji Margalef #2325 540, Shannon-Wiener
ZREPEFE S, Pielou ¥4 JE 54, Pinkas AHXT 5 Bk
FEEE S BN AT (B HEA TR BT, IF R I SPSS19.0
AT TR B o 25 PR A DX IR A HE ST 4R
BRI T )7 2% (One-way ANOVAKG I, B 35 MK T-H
0.05, HRREHAXWT

Margalef F 23 & B EU(D) AR
D=(S-1)/InN
Shannon-Wiener ZFEHEFE 5L (H') A
H'=- , ﬂln&
i=1 N
Pielou 5] BEFR 8 () A K
J =H'/Hy, =H'/InS
Pinkas FHXf # E LS B (IR A :

IRI = &x100+m><100 x F'x100
N w

A, SOAFPREL, NOWEEL, wondEYR, N
Wy i M RECRI AL, F o BB

2 #R

2.1 MHEEMFEAR

AP, 5 AFHEMEXIE 15 AT M
LS e MR B AR 7 K26 37 Fh b, AT Rksh
Yy 13 F . AT sh 4 B RS 13 B RIE i
LRl R sh 2 b BRI 1 A BRI 3
W 2 AT LA, R RV AR B0k X A= Y R 2o r 22
St, 2010 FFRCE X f iy, S5 AR 27 B 2016 4F
PREX R AIG, S8 A 14

2.2 MIEEMHEENMEYE

M 3 FTLAE L, 2010 4F 0 DX R I 25 2 9
B i T HA AR X (P<0.05); 2018 R4 ffE X
TR B 25 A it tnb 28I T LA AR 00 X (P<0.05) 5
2012, 2014 12016 AF-FRE X REAR B 25 A 450 TG 3
ZE5(P>0.05). MK 4 ATLIF Y, 2018 AE4HHE D REIA R
EAEYa B EACT HAF B X (P< 0.05), HAAFH
DX HEEAAR B 5 A 4 1 TG B 3 22 57(P>0.05)

2.3 MIEEMREM

AHIF TR HIAH X H 22 4 £ (IRD) 7 by 40 W PG
Fh R AR o, R T IE M RN L E R RS DL, B
IRI>1000 L3RR 3) KA4EUG(Crassostrea gigas)
TEAARPCHE X P L, o, 2012, 2014 #i
2018 AR X AT W ME— DL . PE 7 B
(Thais clavigera) F8E# W7 &8 (Pisidia serratifrons) .
WKL W2 (Rapana venosa) FI¥F iR (Hippolysmata vittata)
G350 2010 4EFN 2016 AFAERE DX AP BR KA WS L E
fifr, HHC IRT SKATWAH LY, EA AR HARZE 10 F52A E.

2.4 AEFEBREEEDFEFFIERE

M 4 FTLUE 1, AW 22 R e Hi i o (e A
2010 AFARREXREAR, B3 m T HAMA(P<0.05); HALE
HHITE 2018 AFEHAE KRR, i 2K T HABAR(P<0.05) ;
2012, 2014 F1 2016 4F 45l DX A4 ff 25 A= i A= %
FEMEFR B 3 22 5(P>0.05)0

2010 4= 48R DX Al R A= 4 ) W ol 250 50 BE R U v
=T 2012 51 2018 4E(P<0.05), {25 2014 4EF0
2016 AEA TG 3 25 5 (P>0.05) . 2018 4F 5 fifk Xk A
A 1 R 85 BE AR B AR, R AR T A B A X
(P<0.05).,

2010 4 ik X R AR A ) B W Fb =F & B B
i T H A P X (P<0.05), 2016 AEHEHE X {4 AR
VI Bl R AR SO AR, B AN T A B X
(P<0.05), 2018 4F-ffk DX AEEAA A= Py ) b 3= 8 B 4 A
FZET 2012 4EF1 2014 4F(P<0.05).

3 it

N T A2 7= A PEREEONE |« B3R . e 3K
o7 BRE AR AR AN | BF R 5550 5 W 355 0 2 22 RN
X SR FE R R R B A AT R i R AR U IX
JE) BV A e N (R SF AR, 2006, AR,
2010, FBIEE, 2015), Horpr, JERRRLON 23R IUAE BT
FAW . MR AR RS L SRR R A



B8 B RKHEIM A IS [] I 5] 17 910l TS BA 5 A AV R iR R 1

x2 HEAMEBEEMIRE

Tab.2 Species of attaching organisms on the artificial reefs
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H.vittata

Upogebia major
Palaemon gravieri
Alpheus japonicus
Alpheus hoplocheles

P. serratifrons
Tritodynamia rathbunae
Eucrate crenata
Charybdis japonica
Hemigrapsus penicillatus
Macromedaeus distinguendus
Paguridae sp.

Fistulobalanus albicostatus
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Cycladicama sp.
Anadara kagoshimensis
Arca boucardi

C. gigas

Ostrea denselamellosa
Cantharus cecillei
Mitrella bella

R. venosa

T. clavigera
Patinopecten yessoensis
Ruditapes philippinarum
Dosinia corrugata
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Different letters indicate significant differences
among numbers of attaching organisms on the artificial reefs

built in different years (P<0.05), the same as below
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built in different years
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Tab. 3 Dominant species of attaching organisms on the artificial reefs built in different years

X1k Areas P2 Species AH X FEEE MR 5L IRT

2010 AFFE Ak X fifE A K45 C gigas 13473.89

Artificial reefs built in 2010 PERHIZ T clavigera 1135.42

P G BE P serratifrons 1326.24

2012 AFFEE X fifE A K405 C gigas 16001.30
Artificial reefs built in 2012

2014 AF 45k X A 4 K405 C. gigas 15845.07
Artificial reefs built in 2014

2016 AFHAE AR IA KAtW; Cgigas 15838.89

Artificial reefs built in 2016 LTI R, venosa 1078.59

HEpadR H. vittata 1373.56
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Tab. 4 Index value of community diversity of attaching organisms on the artificial reefs built in different years (Mean+SD)

X 35, YRR H YRI5 R EL I YRR B E D
Areas Shannon-Wiener diversity index Pielou evenness index Margalef index
2010 AFLLE DA 1.96240.035° 0.6440.012° 2.307+0.008"°
Artificial reefs built in 2010
2012 %ﬁﬁ%ﬁwg, 1.321+0.181° 0.476+0.065° 1.827+0.042°
Artificial reefs built in 2012
2014 gﬁﬁ&m&w , 1.509+0.118" 0.544+0.043% 1.830+0.025"
Artificial reefs built in 2014
201,6 Ef&a&yga&ﬁ: 1.237+0.099° 0.563+0.045% 0.980+0.015°¢
Artificial reefs built in 2014
2018 A4tk DXk A

e . 0.711£0.220°
Artificial reefs built in 2014

0.324+0.100° 1.115+0.062¢

T [l —SEUHE AR B AN ] 7 BE s 22 B IK 3R 07 28 70 M AT 1835 1k 22 5+ (P<0.05)

Note: Different letters in the same column indicate significant differences among community diversity values of attaching

organisms on the artificial reefs built in different years (P<0.05)
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Community Characteristics of Attaching Organisms on the Artificial Reefs

Built in Different Years in Dashentang, Tianjin

GUO Biao”, CHEN Wei, GAO Yan, ZHANG Bolun,
WANG Shuo, WANG Yu, ZHANG Xue, ZENG Xiangxi

(Department of Fisheries Resources and Ecologic Environment, Tianjin Bohai Sea Fisheries Research Institute,
Center for Marine Ranching Engineering Science Research of Tianjin, Tianjin 300457)

Abstract

To collect reference material for the construction and management of artificial reefs in

Dashentang, community characteristics of attaching organisms on the artificial reefs built in different
years were evaluated. Three artificial reefs were lifted in September 2018 from reef areas built in
2010, 2012, 2014, 2016, and 2018. The attaching organisms were collected for analysis. The species
and number of attaching organisms were different for artificial reefs built in different years.
Nonetheless, Crassostrea gigas was a dominant species of attaching organism on all artificial reefs,
and in some years it was the only dominant species. These results might be related to the biological
environment in the area of sea where the artificial reefs were built. The artificial reef area in our study
was adjacent to a natural oyster reef area in Tianjin where the resources for C. gigas were very rich.
This was likely the main factor resulting in C. gigas being the absolute dominant species. Because of
the short intervals between the time of the survey and when reefs were built, the biological
community of attaching organisms had not yet fully formed. Thus, species number, organism number,
biomass, Shannon-Wiener diversity index, and Pielou’s evenness index for attaching organisms on
reefs built in 2018 were significantly lower than those in earlier years. The species number and
organism number of the attaching organisms on reefs built in 2010 were significantly higher than
those in other years, but no significant difference in biomass was observed between the parameters
for attaching organisms on reefs built in 2010, 2012, 2014, and 2016. The results suggested that
species of attached organisms on artificial reefs are greatly affected by the environment in which the
reefs were built. The effect of time on the attached organisms was more obvious in the early stages
after the reefs were built. When the biomass of attached organisms reached a certain value, the effect
was significantly reduced. However, its biological environment continued to slowly improve and its

biodiversity gradually increased.
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Artificial reefs; Time series of reefs built; Attaching organisms; Community characteristics
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