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Human emission of carbon dioxide (CO,) has been accelerated,
and greenhouse effect and ocean acidification are known as serious
CO,-induced climate changes. There has been recently great interest
in the ability of marine autotrophs as a sink for CO,, and such role was
named as “Blue Carbon” [1]. One of the focused environments for the
capacity of Blue Carbon is coastal area where there are a variety of
benthic organisms due to inhabitation of macrophytobenthos.

Calculation on the capacity of Blue carbon in coastal environment
included mangrove forest, seagrass meadow and salt marsh [1]. These
communities are located in sandy or muddy bottom, and burial of
their plant detritus into sediment would contribute to Blue Carbon.
On the other hand, macroalgae are also important primary producer
in coastal ecosystems [2], though their contribution was sometimes
overlooked. Macroalgal habitat is rocky shore area and they do not
have sandy or muddy substrates, implying that their detritus is not
buried just below their community as pointed out by the report of
recent PICES Workshop [3].

Studies on Blue carbon have been mainly focused on the burial
process of plant detritus as described above, but other form of organic
carbon might be also important in the processes of carbon sink. One
of the overlooked fates of macroalgal organic matter is dissolved
organic matter (DOM). Although most of the estimate on the fate of
macroalgal products did not include this fate [4], macroalgae would
release a considerable fraction of their productivity as DOM (20-
40%) [5].

Since the role of DOM in carbon sink strongly depends on
bioavailability [6], bio-refractory fraction of macroalgal DOM
should be considered in the process of Blue Carbon. Bioavailability
of macroalgal DOM has been examined by Wada et al. [7] with dark
incubation experiment in which they showed relatively bio-refractory
property of macroalgal DOM for microbial decomposition compared
with phytoplanktonic DOM. Although such information has been
still limited, it provides possibility that macroalgal DOM acts as a
carbon sink in marine environment. In addition to the microbial
activity, photo decomposition is also important factor controlling
DOM decomposition. It has been known that a part of marine
bio-refractory DOM is readily decomposed by UV radiation [8],
and macroalgal DOM also has UV-sensitive characteristics [9]. In
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addition, macroalgal DOM would be exposed to strong solar radiation
immediately after the release, because UV is able to penetrate to
shallow region. Considering these facts, further experiment for
microbial availability and photoreactivity will show the contribution
of macroalgal DOM to Blue Carbon. DOM is also released from other
coastal community such as salt marsh [10], mangrove forest [11]
and seagrass meadows [12], and they have been also less considered
in the processes of Blue Carbon. It might be necessary to take into
consideration the role of DOM derived from the macrophytobenthos
in the processes in Blue Carbon as well as macroalgae.

For evaluation of the role of macrophytobenthos in Blue Carbon,
there is another unresolved issue, heterogeneous distribution of
coastal organisms. Although the global estimate for productivity
of coastal organisms is essential to know their contribution to Blue
Carbon, there is just rough estimate for their distribution in global
ocean. For example, only two literature have been referred in respect
to the macroalgal productivity in global ocean [13,14], but difference
between these two reports is about two orders of magnitude (0.03 and
2.55 Pg Cy") probably due to evaluation methods. In future, detailed
investigation for the global distribution of macrophytobenthos will
provide reliable estimate of their contribution to Blue Carbon.

References

1. Nelleman C, Corcoran E, Duarte CM, Valdes L, De Young C, et al. (2009)
Blue Carbon. A rapid response assessment. United Nations Environment
Programme. Birkeland Trykkeri AS, Norway.

2. Alongi DM (1998) Coastal ecosystem processes. CRC Press, Boca Raton.

3. Grimsditch G, Chung IK (2012) 2012 Yeosu Workshop on “Coastal Blue
Carbon”. PICES Press 20: 18-20.

4. Duarte CM, Cebrian J (1996) The fate of marine autotrophic production.
Limnol Oceanogr 41: 1758-1766.

5. Wada S, Aoki MN, Tsuchiya Y, Sato T, Shinagawa H, et al. (2007) Quantitative
and qualitative analyses of dissolved organic matter released from Ecklonia
cava Kjellman, in Oura Bay, Shimoda, Izu Peninsula, Japan. J Exp Mar Biol
Ecol 349: 344-358.

6. Carlson CA (2002) Biogeochemistry of marine dissolved organic matter.
Academic Press San Diego 91-151.

7. Wada S, Aoki MN, Mikami A, Komatsu T, Tsuchiya Y, et al. (2008)
Bioavailability of macroalgal dissolved organic matter in seawater. Mar Ecol
Prog Ser 370: 33-44.

8. Moran MA, Zepp RG (1997) Role of photoreactions in the formation
of biologically labile compounds from dissolved organic matter. Limnol
Oceanogr 42: 1307-1316.

9. Hulatt CJ, Thomas DN, Bowers DG, Norman L, Zhang C (2009) Exudation
and decomposition of chromophoric dissolved organic matter (CDOM) from
some temperate macroalgae. Est Coast Shelf Sci 84: 147-153.

10. Moran MA, Pomeroy LR, Shppard ES, Atkinson LP, Hodson RE (1991)
Distribution of terrestrially derived dissolved organic matter on the
shoutheastern US continental shelf. Limnol Oceanogr 36: 1134-1149.

1

-

. Dittmar T, Hertkorn N, Kattner G, Lara RJ (2006) Mangroves, a major source
of dissolved organic carbon to the oceans. Global Biogeochem Cycles 20:
GB1012.

12. Ziegler S, Benner R (1999) Dissolved organic carbon cycling in a subtropical
seagrass-dominated lagoon. Mar Ecol Prog Ser 180: 149-160.

SciTechnol All articles published in Journal of Marine Biology & Oceanography are the property of SciTechnol, and is protected by

International Publisher of Science,
Technology and Medicine  :

copyright laws. “Copyright © 2012, SciTechnol, All Rights Reserved.


http://www.grida.no/files/publications/blue-carbon/split/0-Frontmatter.pdf
http://www.grida.no/files/publications/blue-carbon/split/0-Frontmatter.pdf
http://www.grida.no/files/publications/blue-carbon/split/0-Frontmatter.pdf
http://www.pices.int/publications/pices_press/volume20/v20_n2/pp_18-20_Yeosu_W3.pdf
http://www.pices.int/publications/pices_press/volume20/v20_n2/pp_18-20_Yeosu_W3.pdf
http://www.jstor.org/discover/10.2307/2838660?uid=3738256&uid=2&uid=4&sid=21101228513357
http://www.jstor.org/discover/10.2307/2838660?uid=3738256&uid=2&uid=4&sid=21101228513357
http://www.sciencedirect.com/science/article/pii/S0022098107002699
http://www.sciencedirect.com/science/article/pii/S0022098107002699
http://www.sciencedirect.com/science/article/pii/S0022098107002699
http://www.sciencedirect.com/science/article/pii/S0022098107002699
http://books.google.co.in/books?id=D6TMKZOgldAC&pg=PA603&lpg=PA603&dq=Biogeochemistry+of+marine+dissolved+organic+matter.+Academic+Press+San+Diego.+91-151.&source=bl&ots=J_9xfFZJ_f&sig=Tqfs9TSgx-TDnUw7mEeR-3Fm1ss&hl=en#v=onepage&q=Biogeochemistry of ma
http://books.google.co.in/books?id=D6TMKZOgldAC&pg=PA603&lpg=PA603&dq=Biogeochemistry+of+marine+dissolved+organic+matter.+Academic+Press+San+Diego.+91-151.&source=bl&ots=J_9xfFZJ_f&sig=Tqfs9TSgx-TDnUw7mEeR-3Fm1ss&hl=en#v=onepage&q=Biogeochemistry of ma
http://www.int-res.com/abstracts/meps/v370/p33-44/
http://www.int-res.com/abstracts/meps/v370/p33-44/
http://www.int-res.com/abstracts/meps/v370/p33-44/
http://cat.inist.fr/?aModele=afficheN&cpsidt=2194610
http://cat.inist.fr/?aModele=afficheN&cpsidt=2194610
http://cat.inist.fr/?aModele=afficheN&cpsidt=2194610
http://www.sciencedirect.com/science/article/pii/S0272771409002935
http://www.sciencedirect.com/science/article/pii/S0272771409002935
http://www.sciencedirect.com/science/article/pii/S0272771409002935
http://www.jstor.org/discover/10.2307/2837462?uid=3738256&uid=2&uid=4&sid=21101054105593
http://www.jstor.org/discover/10.2307/2837462?uid=3738256&uid=2&uid=4&sid=21101054105593
http://www.jstor.org/discover/10.2307/2837462?uid=3738256&uid=2&uid=4&sid=21101054105593
http://www.agu.org/pubs/crossref/2006/2005GB002570.shtml
http://www.agu.org/pubs/crossref/2006/2005GB002570.shtml
http://www.agu.org/pubs/crossref/2006/2005GB002570.shtml
http://www.int-res.com/articles/meps/180/m180p149.pdf
http://www.int-res.com/articles/meps/180/m180p149.pdf

Citation: Wada S (2012) Contribution of Coastal Macrophytobenthos to Blue Carbon. J Mar Biol Oceanogr 1:2.

doi:http://dx.doi.org/10.4172/2324-8661.1000e105

13. De Vooys CGN (1979) The global carbon cycle. Scientific committee on 14. Charpy-Roubaud C, Sournia A (1990) The comparative estimation of

problems of the environment (SCOPE) of the international council of scientific phytoplanktonic, microphytobenthic and macrophytobenthic primary
unions (ICSU). Wiley, New York, 259-292. production in the oceans. Mar Microb Food Webs 4: 31-57.
Author Affiliation Top

'Shimoda Marine Research Center, University of Tsukuba, Japan

( M
Submit your next manuscript and get advantages of SciTechnol
submissions

50 Journals

.

3

21 Day rapid review process
1000 Editorial team
2 Million readers

More than 5000

Publication immediately after acceptance

*

<&

B3

o

<

<&

B3

Quality and quick editorial, review processing

Submit your next manuscript at e www.scitechnol.com/submission

Volume 1 ¢ Issue 2 » 1000e105 e Page20f2 e


http://scopenvironment.org/downloadpubs/scope13/chapter10.html#abs
http://scopenvironment.org/downloadpubs/scope13/chapter10.html#abs
http://scopenvironment.org/downloadpubs/scope13/chapter10.html#abs
http://horizon.documentation.ird.fr/exl-doc/pleins_textes/pleins_textes_5/b_fdi_31-32/34226.pdf
http://horizon.documentation.ird.fr/exl-doc/pleins_textes/pleins_textes_5/b_fdi_31-32/34226.pdf
http://horizon.documentation.ird.fr/exl-doc/pleins_textes/pleins_textes_5/b_fdi_31-32/34226.pdf

	Title
	Corresponding author
	References

