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10 B AR AN H B A 06 (B S, 20025 5KIRAE,
2015; Cao et al, 2008; Wei ef al, 2013); £} W& F5 K
M, FoEGAEM KR4 2k B B8 50%, i
DUFE R R R EEE R AR, s i) £ b A5 FRIER5E
15 Y O A 5 FF I R T I ) 32 8 BRI [ 1 (2 4 7 5,
2011; F4&4E, 2003; Z/R4E, 2001), ABFFEIEH
A6 A AT AV it DU DL 524 A REEAAS B RS i 4y 9 ik
TR, AT LU 2967E A, FRARRS AR
BCABRHET , 3 T A — 5 I 3T PN S R A R

1 MR57EE
11 amEfESRM

SEHO IR FH 1L AR VT P 3 5 R R A R (R 1),
R T RE EAA K 48 mm, =28 90 mm, JEHE K 4 mm,
237K 0.16 m’/ind . BG4 U3 G REE A 4 R R
SR B AT R, SEIRE LU S B DLk
A A FEFE R A AORIAS I, e — 7 LB A
(K855, 2010; Yang et al, 2009), IRINY)IREE L 1
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2010), SREEALT C20, HIVEMBHECA L@ LR 1,
MR ATLLE H, PORHEC E S8 5, I Rl 1 (54
A L8 IR R R 3, R S5 A REE AR 83 W K | it
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Stock enhancement type of tubular artificial reef
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Tab.1 Reef material and proportion of additives
N7 RS ETRS) K b & 11k N7 E=XAvES k7R
Categ.o.ry of Number Cement (kg) Sand (kg) Stone (ke) Powder of SubStitl.lthiOI‘l rate of Mass of additive
additive of reef stone (kg) additive (%) (kg)
VS g D15 Bl 17 36 36 32.4 10 3.6
Argopecten B2 17 36 36 30.6 15 5.4
irradias shell = g3 17 36 36 28.8 20 7.2
B4 17 36 36 27.0 25 9.0
A FEFF n 17 36 36 32.4 10 3.6
Peanut straw ]2 17 36 36 30.6 15 5.4
13 17 36 36 28.8 20 7.2
J4 17 36 36 27.0 25 9.0
JC None SN 17 36 36 36.0 0 0
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Tab.2 Geographic coordinate of experimental reefs deployed

TR AY WSS  RZ(E) L4
Type of reef ~ Number of reef Longitude(E) Latitude(N)
WEETS B D1 AR Bl 120°03'48.24" 37°26'32.88"
A. irradias B2 120°03'46.98" 37°26'32.70"
shell reef B3 120°03'45.78" 37°2632.58"
B4 120°03'48.42" 37°26'31.86"
A FEFT AR J1 120°03'47.22" 37°26'31.74"
Peanut straw reef 12 120°03'45.96" 37°26'31.56"
3 120°03'44.76" 37°26'31.44"
J4 120°03'43.56" 37°26'31.32"

HHIEA Regular reef SN 120°03'42.30" 37°26'31.14"

XoJ AR B0 3 £ 0 RIRER (AR L8 o i [ il it R A 7 A 5
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Tab.3  Average carbon content of O. plicatula shell adhering to reefs with different additive types and proportions (%)

A

Bl B2 B3 B4
Number of reef

1 12 I3 J4 SN

B o A

Range of carbon 10.56-11.03 10.41-11.20 10.75-11.16 10.45-11.12 10.70-11.48 10.26-11.48 10.51-11.29 10.30-11.14 10.37-11.18

content

A f

Average carbon 10.79+0.19 10.78+0.32 10.92+0.18 10.87+0.30 11.09+0.32 11.11+0.40 11.00£0.35 10.81=0.36 10.82+0.34

content
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Fig.2 Seasonal and annual weight variation of O. plicatula
shell adhering to reefs
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PN R By N R 104.13 kg, 2.60 kg/2as-m® | B
KB 260.33 kg 6.51 kg/as-m*; FEAERSFFE AN
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x4 FRFMYPES LLBAHERRHTERTELS S
Tab.4 Dry weight of O. plicatula shell adhering to reefs with different additive types and proportions

95 SKAEBTE] Sampling time

Number 2013-04 2013-08 2013-12 2014-04 2014-08
Bl 58.90+1.53 196.30+22.86 253.30+12.19 225.40+11.62 319.00+15.19
B2 58.40+3.08 212.00+13.20 243.20+6.26 218.00+18.46 323.00+5.71
B3 59.60+2.32 206.60+12.57 236.60+31.94 230.00+7.53 339.00+25.91
B4 58.00+1.69 204.10+7.96 234.50+18.35 223.20+£7.91 347.50+27.30
J1 59.80+1.74 201.40+17.23 235.90+18.17 222.50+6.85 325.70+17.97
J2 60.30+3.20 203.30+7.32 248.20+19.40 229.90+15.18 335.80+21.20
J3 61.00+1.27 214.90+5.99 239.00+37.96 226.50+19.27 352.20+16.30
J4 61.60+1.17 217.30+17.80 244.30+22.55 213.00+6.53 343.70+27.35
SN 60.90+3.09 217.70+14.35 225.90+28.10 215.40+14.29 331.00+27.14

#5 HMERNYEKRERIBBAEDERE

Tab.5 Carbon fixed by additives and its total amount fixed by experimental reefs

g ENIIE/RE YN e VR PR Bl A [ Bk 1t YA R AR [ ik S TRl
N B . .
Number Category and cgrbon content 1 of additive (ke) Cgrbon fixed by Carbon fixed by Total carbon
of additive single reef (kg) unit reef (kg) fixed (kg)
BL i 5% 11.57% 3.6 0.42 104.1 2802.9
B2 A. irradias shell 11.57% 5.4 0.63 156.2
B3 7.2 0.83 208.3
B4 9.0 1.04 260.3
U FRAERERT 32.92% 3.6 1.19 296.3
12 Peanut straw 32.92% 5.4 1.11 444 4
J3 7.2 2.37 592.6
J4 9.0 2.96 740.7
SN JC None 0 0 0 0
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Carbon Sequestration of Additives of Artificial Reefsand Its Effect
on Carbon Fixation of Ostrea Plicatula Gmelin

LI Jiao, GONG Pihai, GUAN Changtao”, LIU Yi

(Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agricultrue,Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Carbon-Sink
Fisheries Laboratory, Qingdao 266071)

Abstract

In this study we investigated the potential alteration of carbon sequestration capability of

artificial reef eco-system caused by the additives peanut straw and Argopecten irradias shell. After the
intensity test four types of reefs with different proportions of additives were selected for experiments, and
the effects of additives on carbon fixation by various fouling organisms adhering to the reefs were
analyzed. It was found that Ostrea plicatula Gmelin was the dominant species of fouling organisms, and
that additives did not apparently affect the fouling organisms. Peanut straw and 4. irradias shell did not
improve the carbon sequestration of O. plicatula Gmelin (P>0.05). The calculation of carbon
sequestration in the reefs with addition of shell showed that the minimum carbon content per unit reef was
104.13 kg and 2.60 kg per hollow stere, and that the maximum content per unit reef was 260.32 kg and
6.51 kg per hollow stere. As for reefs with straw, the minimum content per unit reef was 296.28 kg and
7.41 kg per hollow stere; the maximum content per unit reef was 740.70 kg and 18.52 kg per hollow stere.
The total carbon fixed by experimental reefs was up to 2802.87 kg. In this experiment each unit included
250 reefs. Assuming all the reefs within the marine area of about 66.67 hm’ contain additives, we
calculated that reefs with 10% substitution of 4. irradias shell could fix 52040.00 kg carbon, and that
reefs with 25% substitution of peanut straw could fix 370350.00 kg carbon. Our results suggested that
sequestration of reefs could be an effective method to improve carbon sinking. The effects of crop straws
and shell as additives of artificial reefs need to be further investigated in the future.
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