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Restoration and Assessment of Carbon Sink Potential for Aintertidal Oyster Reef in the Yangtze River
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Abstract With the adoption of Kyoto Protocol to the United Nation Framework Convention of Climate Change in 2005, carbon sink fishery be—
comes the hotspot among the fishery science and technology of China. Oyster reefs are very important marine habitats in temperate estuaries and
coasts, providing large number of services and goods such as fishery production, water purification, fish habitat, maintenance of biodiversity,
erosion control etc. So far, little information is available on the carbon sink potential of oyster reefs. The present study aimed to assess the
restoration and carbon sink potential of a created intertidal oyster reef was in the Yangtze River estuary, China. The oyster Crassostrea sp.
population rapidly increases with reef development, and its mean density and biomass reached the highest at approximately one year after
restoration in June 2005 . Thereafter, the mean oyster density decreased with the increasing in the mean size of the oyster. The species rich—
ness, density and biomass of resident macrobenthos exclusive of oyster and barnacles in the restored oyster reef showed a gradually increasing
trend. The study recordeda total of 47 macrobenthos species, the mean density of 941 ind *m™ and biomass of 44.51 g-m™ in 2010. The restored
intertidal oyster reef has a strong carbon sink potential of about 2.70 kg m™, can lock up 3.33x10*t carbon per year through calcification pro—
cess, and produced ecological value of approximately 8 370 000 RMB per year, which was equivalent to restore 1 110 hm? tropical forest.
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Figure 1 Restoration and sampling site of the intertidal oyster reef in the Yangtze River estuary
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Figure 2 Changes in the mean density and bomass of oyster Crassostrea sp. populationin the restored oyster reef of Yangtze River estuary

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2011 10

2122
1000r . 5022
ool 30 t-hm 22
- 1110 hm?
=
ﬁ o]
& 4001 70~99 t 67 t
finc]
B o
2001
0 I ,_l 1 L L J 129] pH
2004-4  2004-9 2005-6 2007-8 2010-8 °
wtE (#-H) o
50r
— 3
40k
£ 300
50 o
i}
| 20t 2005
H “
10 .
0 1 ’_l i I——‘ - 1 A
2004-4  2004-9 2005-6 2007-8 2010-8 N
e (41 2004—2010 47
3 KITOAIGH A RRAER Y 2010 8 941 ind-m
(REEER LW RS S B R R K 4451 gom
Figure 3 Increase in the mean density and biomass of resident 3.33% 10* t
macrobenthos( exclusive of oyster and ba.lmacles ) in the restored 337 oo 1110
oyster reef of the Yangize River estuary
hm? o 2004—2010
tion
3 Biodeposi—
tion N
C N
849 [1] Coen L D, Grizzle R E. The importance of habitat created by mollusk
12% shellfish to managed species along the Atlantic coast of the United
States|M]. Atlantic States Marine Fisheries Commission. Habitat Man-—
10.08%., 2010 8 .
agement Series #8, 2007.
2
26.8 kg ‘m [2] Nelson K A, Leonard L. A, Posey M H, et al. Using transplanted oyster

26.8 kg*m? x 10.08% = 2.70 kg+m™

74 x10° m?
19.98 x 10*t, 2004
10*t,

3.33x
2514 - tC '™
837 ca’!

Crassostrea virginica beds to improve water quality in small tidal
creeks: A pilot study[J]. Journal of Experimental Marine Biology and E—-
cology, 2004, 298 347-368.

[3] Dame R F, Bushek D, Allen D, et al. The experimental analysis of tidal
creeks dominated by oyster reefs The pre—manipulation year[J]. Jour—
nal of Shellfish Research, 2000, 19 361-369.

[4] Dame R F, Libes S. Oyster reefs and nutrient retention in tidal creeks



30 10

2123

[J]. Journal of Experimental Marine Biology and Ecology, 1993, 171
251-258.

[5] Quan W M, Zhu J X, Ni Y, et al. Faunal utilization of constructed inter—
tidal oyster Crassostrea rivularis reef in the Yangtze River estuary, Chi—
nalJ]. Ecological Engineering, 2009, 35 1466-1475.

[6] Meyer D L, Townsend E C. Faunal utilization of created inter —tidal
eastern oyster Crassostrea virginica reefs in the southeastern United
States|J]. Estuaries, 2000, 23 34-45.

[7] Coen L D, Luckenbach M W. Developing success criteria and goals for
evaluating oyster reef restoration Ecological function or resource ex —
ploitation?[]]. Ecological Engineering, 2000, 15 323-343.

[8] . ) ,

[J]- ,2006,25 10 1234-1239.
QUAN Wei—min, SHEN Xin —qgiang, LUO Min -bo, et al. Ecological
function and restoration measures of oyster reef in estuaries[J]. Chinese
Journal of Ecology, 2006,25 10 1234-1239.

[9] Jackson J B C, Kirby M X, Berger W H, et al. Historical over—fishing
and the recent collapse of coastal ecosystems[]J]. Science, 2001, 293
629-637.

[10] , s , Crassostrea sp.

[J]. ,2007,18 4

871-876.

QUAN Wei-min, ZHANG Jin—ping, PING Xian—-yin, et al. Purification
function and ecological service value of Crassostrea sp. in Yangtze Riv—
er estuary[J]|. Chinese Journal of Applied Ecology, 2007, 18 4
871-876.

[11] Mann R, Powell E N. Why oyster restoration goals in the Chesapeake
Bay are not and probably cannot be achieved[]]. Journal of Shellfish
Research, 2007,26 905-917.

[12] Rodney W S, Paynter K T. Comparisons of macro—fauna assemblages
on restored and non —restored oyster reefs in mesohaline regions of
Chesapeake Bay in Maryland[]]. Journal of Experimental Marine Biolo—
gy and Ecology, 2006, 335 39-51.

[13] Peterson C H, Lipcius R N. Conceptual progress towards predicting
quantitative ecosystem benefits of ecological restorations|J]. Marine E-
cology Progress Series, 2003, 264 297-307.

[14] Dame R F, Spurrier J D, Wolaver T G. Carbon, nitrogen and phospho —
rus processing by an oyster reef[J]. Marine Ecology Progress Series
1989, 54 249-256.

[15] Gattuso J P, Frankignoulle M, Bourge 1, et al. Effect of calcium carbon—
ate saturation of seawater on coral calcification[]J]. Global and Plan—
etary Change, 1998, 18 37-46.

[16] Gazeau F, Quiblier C, Jansen J M, et al. Impact of elevated CO, on
shellfish calcification[J]. Geophysical Research Letters,2007,34 107603,
doi:10. 1029/2006G1.028554.

[17] , . .

[J]. ,2007,31 2 199-203.
SHEN Xin-giang, CHEN Ya—qu, QUAN Wei-min, et al. Resroration

effect of benthos on the ecological environment of Changjiang River es—
tuary[J]. Journal of Fisheries of China, 2007,31 2 199-203.
[18] . ) )
[J]- ,2006,25 4 62-65.
GAO Lu—jiao, SHEN Ang-lv, CHEN Ya—qu, et al. Determination of

CT(LS'.\' ostrea Sp.

filtration rate of Crassostrea sp. |J|. Marine Environmental Science,
2006,25 4 62-65.

[19] GB 17378—2007, [S]-
GB 17378—2007, The specification for marine monitoring[S].

[20] Peterson C H, Grabowski J H, Powers S P. Estimated enhancement of
fish production resulting from restoring oyster reef habitat Quantitative
valuation|]J]. Marine Ecology Progress Series, 2003, 264 249-264.

[21] Dame R F. The net flux of inorganic matter by an intertidal oyster reef
[J]. Continental Shelf Research, 1987,7 1421-1424.

[22] s R .

,2005,29 3 344-349.
WANG Jun, JIANG Zu—hui, CHEN Rui-sheng. Study on biodeposition

1

by oyster Crassosrea sp. gigas|J]. Journal of Fisheries of China, 2005,
29 3 344-349.

[23] Miller A W, Reynolds A C, Sobrino C, et al. Shellfish face uncertain fu—
ture in high CO, world Influence of acidification on oyster larvae calci—
fication and growth in estuaries|J]. PLOS ONE,2009,4 5 e5661.

[24] , ) ,

[J]- s
2000, 11 4 481-484.
XIAO Han, OUYANG Zhi-yun, ZHAO Jing—zhu, et al. Forest ecosys—
tem services and their ecological valuation A case study of tropical
forest in Jingfengling of Hainan Island[J]. Chinese Journal of Applied
Ecology,2000, 11 4 481-484.

[25] Luckenbach M W, Coen L D, Ross Jr P G, et al. Oyster reef habitat
restoration Relationship between oyster abundance and community
development based on two studies in Virginia and South CarolinalJ].
Journal of Coastal Research, 2005, 40 64-78.

[26] Gregalis K C, Johnson M W, Powers S P. Restored oyster reef location
and design affect responses of resident and transient fish, crab, and
shellfish species in Mobile Bay, Alabama[J]. Transactions of the Amer—
ican Fisheries Society,2009, 138 314-327.

[27] Harwell H D, Kingsley—Smith P R, Kellogg M L, et al. A comparison of
Crassostrea virginica and C. ariakensis in Chesapeake Bay Does oyster
species affect habitat function?[J]. Journal of Shellfish Research, 2010,
29 253-269.

[28] Wells H W. The fauna of oyster beds, with special reference to the
Salinity factor{J]. Ecological Monograph, 1961, 31 239-266.

[29] Waldbusser G G, Voigt E P, Bergschneider H, et al. Biocalcification in
the Eastern Oyster Crassostrea virginica in relation to long —term
trends in Chesapeake Bay pH [J]. Estuaries and Coasts, 2011, 34
221-231.



