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Abstract: Seagrass meadows play an important role in the trapping and binding of particles in coastal
sediments. Yet seagrass may also contribute to sediment production directly, through the deposition of
detritus and also the deposition of the associated mineral  particles.  This study aims at  estimating the
contribution of different seagrass species growing across an extensive range of deposition to inorganic
(carbonate and non-carbonate) and organic sediment production. Total daily deposition measured with
sediment traps varied from 18.8 (±2.0)g DW m-2d-1 in Silaqui (Philippines) to 681.1 (±102)g DW m-2d-1

in  Bay  Tien  (Vietnam).  These  measurements  correspond  to  a  single  sampling  event  and  represent
sedimentation conditions during the dry season in SE-Asia coastal areas. Enhalus acoroides was the most
common species in the seagrass meadows visited and, together with Thalassia hemprichii, was present at
sites from low to very high deposition. Halodule uninervis and Cymodocea species were present in sites
from low to medium deposition. The mineral load in seagrass leaves increased with age, and was high in E.
acoroides because it had the largest and long-lived leaves (up to 417 mg calcium carbonate per leaf and 507
mg non-carbonate  minerals  per  leaf)  and low in  H.  uninervis  with  short-lived leaves  (4  mg calcium
carbonate per leaf and 2 mg non-carbonate minerals per leaf). In SE-Asia seagrass meadows non-carbonate
minerals accumulate at slower rates than the production of calcium carbonate by the epiphytic community,
consequently the final loads supported by fully grown leaves were, as average, lower than calcium carbonate
loads. Our results show that organic and inorganic production of the seagrasses in SE-Asia represents a
small contribution (maximum of 15%) of the materials sedimented on a daily base by the water column
during the sampling period. The contribution of the carbonate fraction can be locally significant (i.e. 34% in
Silaqui) in areas where the depositional flux is low, but is minor (<1%) in sites were siltation is significant
(i.e. Umalagan and all the visited sites in Vietnam). © 2003 Elsevier Science B.V. All rights reserved. 
Author Keywords: Deposition; Leaf production; Seagrass; Sediment; Siltation 
Index Keywords:  coastal  sediment;  deposition;  seagrass;  sedimentation;  siltation;  Asia;  Cymodocea;
Enhalus  acoroides;  Halodule  uninervis;  Halophila;  Thalassia  hemprichii  
 
Year: 2003 
Source title: Estuarine, Coastal and Shelf Science 
Volume: 56 
Issue: 6-May 
Page : 909-919 



•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Cited by: 29 
Link: Scorpus Link 
Correspondence Address: Gacia, E.; Ctr. d'Estudis Avancats de Blanes, Apartat de correus 118, 17300
Blanes, Spain; email: gacia@ceab.csic.es 
ISSN: 2727714 
CODEN: ECSSD 
DOI: 10.1016/S0272-7714(02)00286-X 
Language of Original Document: English 
Abbreviated Source Title: Estuarine, Coastal and Shelf Science 
Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Gacia, E., Ctr. d'Estudis Avancats de Blanes, Apartat de correus 118, 17300 Blanes, Spain 

Duarte, C.M., Inst. Mediterraneo Estud. Avanzados, C/Miquel Marqués, 21, 07190-Esporles, Mallorca, Spain 

Marbà, N., Inst. Mediterraneo Estud. Avanzados, C/Miquel Marqués, 21, 07190-Esporles, Mallorca, Spain 

Terrados, J., Inst. Mediterraneo Estud. Avanzados, C/Miquel Marqués, 21, 07190-Esporles, Mallorca, Spain 

Kennedy, H., Marine Science Laboratories, University of Wales, Bangor, Anglesey LL59 5EY, United Kingdom 

Fortes, M.D., Marine Science Institute, CS, University of the Philippines, Diliman, Quezon City 1101, Philippines 

Tri, N.H., Mangrove Ecosystem Research Division, Ctr. for Nat. Rsrc./Environ. Studies, Vietnam National University, No. 7

Ngo 115 Nguyen Khuyen Street, Hanoi, Viet Nam 

References: 
Airoldi,  L.,  Cinelli,  F.,  Effects  of  sedimentation  on  subtidal  macroalgal  assemblages:  An  experimental  study  from a

Mediterranean  rocky  shore  (1997)  Journal  of  Experimental  Marine  Biology  and  Ecology,  215,  pp.  269-288  

Almasi, M.N., Hoskin, C.M., Reed, J.K., Milo, J., Effects of natural and artificial Thalassia on rates of sedimentation (1987)

Journal of Sediment Petrology, 57, pp. 901-906 

Bach, S.S., Borum, J., Fortes, M.D., Duarte, C.M., Species composition and plant performance of mixed seagrass beds along a

siltation gradient at Cape Bolinao, The Philippines (1998) Marine Ecology Progress Series, 17 (4), pp. 247-256 

Bavestrello,  G.,  Cattaneo-Vietti,  R.,  Cerrano,  C.,  Danovaro,  R.,  Fabiano,  M.,  Annual  deposition  rates  and  role  of  the

resuspension processes along a vertical  cliff  (Ligurian Sea,  Italy) (1995) Journal of Coastal  Research,  11,  pp.  690-696 

Blomqvist, S., Larsson, U., Detrital bedrock elements as tracers of settling resuspended particulate matter in a coastal area of the

Baltic Sea (1994) Limnology and Oceanography, 394, pp. 880-896 

Bosence, D., Carbonate production in Florida Bay (1989) Bulletin of Marine Science, 44, pp. 419-433 

Canals, M., Ballesteros, E., Production of carbonate particles by phytobenthic communities on the Mallorca-Menorca shelf,

northwestern Mediterranean Sea (1997) Deep-Sea Research II, 44, pp. 611-629 

Charles, F., Amouroux, J.M., Grémare, A., Baudart, J., A bioassay approach to temporal variation in the nutritional value of

sediment trap material (1995) Journal of Experimental Marine Biology and Ecology, 191, pp. 65-81 

Dauby, P., Bale, A.J., Bloomer, N., Canon, C., Ling, R.D., Norro, A., Robertson, J.E., Frankignoulle, M., Particle fluxes over a

Mediterranean seagrass bed: A one year case study (1995) Marine Ecology Progress Series, 126, pp. 233-246 

Dean, W.E., Determination of carbonate and organic matter in calcareous sediments and sedimentary rocks by loss on ignition:

Comparison with other methods (1974) Journal of Sediment Petrology, 44, pp. 242-248 

Dodge, R.E., Aller, R.C., Thompson, J., Coral growth related to resuspension of bottom sediments (1974) Nature, London, 247,

http://www.scopus.com/inward/record.url?eid=2-s2.0-0042126860&partnerID=40&md5=35e51bce0df7c9f92e74845ca703697e


•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

pp. 574-577 

Duarte, C.M., Temporal biomass variability and production biomass relationships of seagrass communities (1989) Marine

Ecology Progress Series, 51, pp. 269-276 

Duarte, C.M., Chiscano, C.L., Seagrass biomass and production: A reassessment (1999) Aquatic Botany, 65, pp. 159-174 

Duarte,  C.M.,  Marbá,  N.,  Agawin,  N.S.R.,  Cebrián,  J.,  Enríquez,  S.,  Fortes,  M.D.,  Gallegos,  M.E.,  Vermaat,  J.E.,

Reconstruction of seagrass dynamics: Age determinations and associated tools for the seagrass ecologist (1994) Marine Ecology

Progress Series, 107, pp. 195-209 

Duarte, C.M., Terrados, J., Agawin, N.S.R., Fortes, M.D., Bach, S., Kenworthy, W.J., Response of a mixed Philippine seagrass

meadow to experimental burial (1997) Marine Ecology Progress Series, 147, pp. 285-294 

Eckman, E.E., Duggins, D.O., Sewell, A.T., Ecology of understory kelp environments. I. Effects of kelps on flow and particle

transport near the bottom (1989) Journal of Experimental Marine Biology and Ecology, 129, pp. 173-187 

Fonseca, M.S., Sediment stabilization by Halophila decipiens in comparison to other seagrasses (1989) Estuarine, Coastal and

Shelf Science, 29, pp. 501-507 

Fonseca, M.S., The role of seagrasses in nearshore sedimentary processes: A review (1996) Estuarine Shores: Evolution,

Environments and Human Alterations, pp. 261-286. , K. F. Nordstrom, & C. T. Roman (Eds.). New York: Wiley 

Fonseca, M.S., Fisher, J.S., A comparison of canopy friction and sediment movement between four species of seagrass with

reference to their ecology and restoration (1986) Marine Ecology Progress Series, 29, pp. 15-22 

Fonseca, M.S., Fisher, J.S., Zieman, J.C., Thayer, G.W., Influence of the seagrass, Zostera marina L., on current flow (1982)

Estuarine, Coastal and Shelf Science, 15, pp. 351-364 

Fortes, M.D., Mangrove and seagrass beds of East Asia: Habitats under stress (1988) Ambio, 17, pp. 207-213 

Frankovich, T.A., Zieman, J.C., Total epiphyte and epiphytic carbonate production on Thalassia testudinum across Florida bay

(1994) Bulletin of Marine Science, 54, pp. 679-695 

Gacia, E., Duarte, C.M., Sediment retention by a Mediterranean Posidonia oceanica meadow: The balance between deposition

and resuspension (2001) Estuarine, Coastal and Shelf Science, 52, pp. 505-514 

Gacia, E., Granata, T.C., Duarte, C.M., An approach to the measurement of particle flux and sediment retention witin seagrass

(Posidonia oceanica) meadows (1999) Aquatic Botany, 65, pp. 255-269 

Gambi, M.C., Nowell, A.R., Jumars, P.A., Flume observations on flow dynamics in Zostera marina (eelgrass) beds (1990)

Marine Ecology Progress Series, 61, pp. 159-169 

Gómez, E.D., Overview of environmental problems in the East Asian seas region (1988) Ambio, 17, pp. 166-213 

Grémare, A., Amouroux, J.M., Charles, F., Dinet, A., Riaux-Gobin, C., Baudart, J., Medernach, L., Albert, P., Temporal

changes in the biochemical composition and nutritional value of the particulate organic matter available to surface deposit-

feeders: A two year study (1997) Marine Ecology Progress Series, 150, pp. 195-206 

Hatcher, A., Grant, J., Schofield, B., Effects of suspended mussel culture (Mytilus spp.) on sedimentation, benthic respiration

and sediment nutrient dynamics in a coastal bay (1994) Marine Ecology Progress Series, 115, pp. 219-235 

Heijs,  F.M.L.,  Annual  biomass and production of  epiphytes in three monospeciphic seagrass communities  of  Thalassia

hemprichii  (Ehrenb.)  Ashers (1984) Aquatic  Botany,  20,  pp.  195-218 

Heijs, F.M.L., Some structural and functional aspects of the epiphytic component of four seagrass species (Cymodoceoidae)

(1985) Aquatic Botany, 23, pp. 225-247 

Heijs, F.M.L., Production and biomass of the seagrass Enhalus acoroides (L.f.) Royle and its epiphytes (1987) Aquatic Botany,

25, pp. 21-45 

Hemminga, M.A., Duarte, C.M., (2000) Seagrass Ecology, , (292 pp.). Cambridge: Cambridge University Press 



•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Land, L.S., Carbonate mud: Production by epibiont growth on Thalassia testudium (1970) Journal of Sediment Petrology, 40,

pp. 1361-1363 

Lee, S.Y., Annual cycle of biomass of a threatened population of the intertidal seagrass Zostera japonica in Hong Kong (1997)

Marine Biology, 129, pp. 183-193 

Le Jeune, E.L., Causes of siltation in the Santiago Island Reef System, Philippines (1995) Report Water Quality Management

and Aquatic Ecology, 30 (50). , Wageningen Agricultural University 

Matteucci, G., Frascani, F., (1999) Fluxes of Suspended Materials in the North Adraitic Sea (Po Prodelta Area), pp. 557-572. ,

Bologna: Consiglio Nazionale delle Ricerche, Istituto di Geologia Marina 

Nelsen, J.E.,  Ginsburg, R.N.,  Calcium carbonate production by epibionts on Thalassia in Florida Bay (1986) Journal of

Sediment Petrology, 56, pp. 622-628 

Ott,  B.,  Community  patterns  on a  submerged barrier  reef  at  Barbados,  West  Indies  (1975)  International  Revue of  Ges

Hydrobiology,  60,  pp.  719-736 

Patriquin, D.G., Carbonate mud production by epibionts on Thalassia: An estimate based on leaf growth rate data (1972) Journal

of Sediment Petrology, 42, pp. 687-689 

Rogers, C.S., Sublethal and lethal effects of sediments applied to common Caribbean reef corals in the field (1983) Marine

Pollution Bulletin, 14, pp. 378-382 

Romero, J., Epífitos de las hojas de Posidonia oceanica: Variaciones estacionales y batimétricas de biomasa en la pradera de las

islas Medes (Girona) (1988) Oecologia Aquatica, 9, pp. 19-25 

Smetacek, V., Annual cycle of sedimentation in relation to plankton ecology in western Kiel Bight (1980) Ophelia, 1, pp. 65-76 

Terrados, J., Duarte, C.M., Experimental evidence of reduced particle resuspension within a seagrass (Posidonia oceanica L.)

meadow (2000) Journal of Experimental Marine Biology and Ecology, 243, pp. 45-53 

Terrados, J.,  Duarte, C.M., Fortes, M.D., Borum, J.,  Agawin, N.S.R., Bach, S., Thampanya, U., Vermaat, J.,  Changes in

community structure and biomass seagrass communities along gradients of siltation in SE Asia (1998) Estuarine, Coastal and

Shelf Science, 46, pp. 757-768 

Verduin, J.J., Backhaus, J.O., Dynamics of plant-flow interactions for the seagrass Amphibolis antarctica: Field observations

and model simulations (2000) Estuarine, Coastal and Shelf Science, 50, pp. 185-204 

Vermaat, J.E., Agawin, N.S.R., Duarte, C.M., Fortes, M.D., Marbá, N., Uri, J.S., Meadow maintenance, growth and productivity

of a mixed Philippine seagrass bed (1995) Marine Ecology Progress Series, 124, pp. 215-225 

Vermaat, J.E., Agawin, N.S., Fortes, M.D., Uri, J., Duarte, C.M., Marbà, N., Van Vierssen, W., The capacity of seagrass to

survive increased turbidity and siltation: The significance of growth form and light use (1997) Ambio, 26, pp. 499-504 

Walker, D.I., Woelkerling, W.J., Quantitative study of sediment contribution by epiphytic coralline red algae in seagrass

meadows in Shark Bay, Western Australia (1988) Marine Ecology Progress Series, 43, pp. 71-77 

Ward, L.G., Kemp, W.M., Boyton, W.R., The influence of waves and seagrass communities on suspended particulates in an

estuarine embayment (1984) Marine Geology, 59, pp. 85-103 

Webster, T.J.M., Paranjape, M.A., Mann, K.H., Sedimentation of organic matter in St. Margaret's Bay, Nova Scotia (1975)

Journal of Fish Research Board Canada, 32, pp. 1399-1407 

Download: 0854.pdf

http://tintuc.vnu.edu.vn/upload/scopus/0854.pdf

