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Response to the letter from the Editon “Can mud (silt and clay) concentration be used to

predict soil organic carbon content within seagrass ecosystems?” by O. Serrano et al.

O. Serrano et al.

o.serranogras@ecu.edu.au

Letter from the Editor:

Dear authors

Having now read your answers to the reviewerOs comments and projected changes to the
manuscript, | am happy to encourage you to proceed with the full revision of your manuscript. In
addition to all the minor adjustments you have mentioned, | recommerchyefully address in

your revised MS the following points raised by referee #1:

1. Briefly discuss the potential impact of the selected grain size cut off on your conclusions

2. Discuss the difference in corrétens in surface and deep soitscluding he additional figure

3. Improve the quality of the figures, if possible avoiding the OellipsesO or OcirclesO, using rather
different symbols and objective criteria for samples with Ohigh/low seagrass inputsO, etcE

Looking forward to reading this soon.

Best regards, Gwena'l Abril

Response:

Dear DrGwena'l Abril,

We would like to thank you for reviewing and handling our manuscript. We carefully addressed

the threepoints raised byeferee #1in the new version submittedAll other minor comments
raised by the two referees have been considered and included in the revised manuscript as
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suggested, unless stated otherwiease find below a detailed responsthtocommentsaised

during the review process

Main adjustments

The potential impact of the selected grain size-affitused in this study has been
discussed toward the end of the msaript, as suggested

Text addedn the discussion sectidqidoc with changes tracketd 368 L374): @revious

studies suggested that the telaship between organic matter and the sediment matrix is
best seen with clagized fractions (<0.004 mnBergamaschi et al. 199De Falco et al.
2004. However, the grain size eoff selected in this study (mudP<963 mm) is more
representative of the bulk sahd their G4 content(PedrosaP"mies et al. 2013and
therefore a higher correlation is expected when comparing bulk sgiith a larger and
more representative fraction of the sediment {ineluding the silt fraction, 0.0040.063

mm, also provides binding sites fog& Burdige, 2007.(3

References cited.

Bergamaschi, B. A., Tsamakis, E., Keil, R. G. and Eglinton, T. I.: The effect of grain size
and surface area on organic matter, lignin eamtbohydrate concentration, and molecular
compositions in Peru Margin sediments, Geochemica et Cosmochimica Acta 61:1247
1260, 1997.

Burdige, D. J.: Preservation of Organic Matter in Marine Sediments!: Controls,
Mechanisms, and an Imbalance in Sedimena@iggCarbon Budgets?, Chem. Rev., 107,
467485, doi:10.1021/cr050347q, 2007.

De Falco, G., Magni, P., TerSsvuori, L. M. H. and Matteucci, G.: Sediment grain size and
organic carbon distribution in the Cabras lagoon (Sardinia, Western Mediterranean),
Chem.Ecol., 20, 367377, doi:10.1080/02757540310001629189, 2004.

PedroseéP"mies, R., Sanche¥idal, A., Calafat, A., Canals, M. and Durtn, R.: Impact of
stormrinduced remobilization on grain size distribution and organic carbon content in
sediments from the Bfees Canyon area, NW Mediterranean Sea. Prog. Oceanograph.,
118, 122136, 2013.
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The relevance of soil depth in explaining the relationships betwggar@ mud contents
(and the associated figure) have been included as suggestéKjLX

Text addedn the results sectiofL186- L195): OThe relationships between seiy@nd
mud contents within different core depths (from 1 to 1étlsitk deposits, and from 11 to

up to 110 crthick deposits) for bare sediments and each group of seagrass species were
explored in Figure 2. The (g content increased with increasing mud content in bare
sediments for both 1 to 10 ethick (R* = 0.74) and 11 to 110 chick (R = 0.81) soils.

When combining mud and,fg contents in seagrass meadows of the geHefaphila,
Halodule andZostera, a higher correlation was found for deeper core sections (11 to 110
cmthick; R = 0.74) compared to top core sections (1 to 16thupk; R = 0.17). For
combined Amphibolis and Posidonia species, soil &g and mud contents were only
slightly positively correlated in deepemphibolis spp sections (11 to 110 ethick; RZ =

0.23) and not correlated Rvsidonia spp meadows (Figure 2).0

Text added in the discussion sect{b816- L338): (The soil G,y contenttend to decrease

with soil depth and ageing in seagrass ecosystems (e.g. Serrano et al. 2012), thereby the
persistence of discrete organic detritus within upper soil horizons could lead to organic
matter concentrations above those levels explained bysdaeiation with clay and silt
particles, as previously demonstrated for terrestrial soils (Mayer and Xing, 2001; Gami et
al. 2009). The organic matter preserved in most marine sediments is intimately associated
with mineral surfaces (i.e. selective presgion by sorption of organic matter into
minerals; Keil et al 1994) and therefore the correlation between ggila@d mud
contents in seagrass meadows could vary as a function of soil depth and &being.
results obtained show that soil depth is noingmortant factor when attempting to predict

soil Corg content based on mud content in bare sediments @1.e. ®74 for all core
depths explored; 1 to 110 ethick, 1 to 10 crrthick, and 11 to 110 cithick; Figure 2).
However, a clearer pattern appeared when exploring the correlation betweeg,soitiC

mud contents in top 10 cm and within-110 cm soil depth®f combinedHalodule,
Halophila and Zostera species (R= 0.17 and R= 0.74, respectively). These results
suggest that the relatively small belowground biomass of these species (i.e. organic
detritus) only has an impact on the expected positive cormrelagbrveen soil gy and
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mud content within the top 10 cm, while the correlation for deeper soil deptisl Q11
cm) improved (R= 0.74) compared to the whole dataset (1 to 11@hick; R = 0.56).
For combineddmphibolis and Posidonia species, the resultsbtained show that soll
depth is not an important factor when attempting to predict sgjlcGntent based on
mud content (i.e. R<0.2 in all cases; 1 to 110 ethick, 1 to 10 crthick, and 11 to 110
cm thick; Figure 2). These results suggest thatélaively large belowground biomass
of these species (i.e. organic detritus) has an impact on the expected positive correlation
between soil 64 and mud content within all depths studied.®

Reference cited:

Gami, S. K., Lauren, J. G. and Duxbury, J. Mftdence of soil texture and cultivation

on carbon and nitrogen levels in soils of the eastern-Galagetic plains, Geoderm, 153,
304311, 2009.

Mayer, L. M. and Xing, B.: Organic mattsurface area relationships in acid soils, Soil
Sci. Soc. Am. J., 6250258, 2001.

We improved the quality of the figureby avoiding the OellipsesO, and by using different
symbols and objective criteria to identify samples with Ohigh/low seagrass inputsO and

OmuedCorg saturatio®, as suggestéigures 1 to 3)

We expandedhe discussion on how detritus size could influence decay rates of seagrass
detritus. We did not compamaltmarsh and seagrass ecosystems in terms of 1) decay
rates dependence on detritus size and 2) relationships between plant size ante®C con
and d13C signatures. Instead, we usgibting literature on seagrass to develop these
topics in the discussiotWe did not address in more detail how plant size (i.e. seagrass
species) could influence OC constant and d13C values based becaughesfoats of

our article. However, Table 2 provides a comprehensive overview of the differences in
OC storage and d13C signatures among seagrass species.

Text added.308-L.315): Gn addition, the larger size of detritus withimphibolis and
Posidonia meadows compared 8alophila, Halodule and Zostera meadows could also

contribute to the larger accumulation aofiGn the former, since decay rates of seagrass



123 detritus increase with decreasing particle size due to larger surfaces available for

124 microbid attack (Harrison, 1989)

125 Reference cited: Harrison, P. G.: Detrital processing in seagrass systems: A review of
126 factors affecting decay rates, remineralization and detritivory. Aquat. Bot28&%H3

127 1989.

128

129  Minor adjustments

130 e Line 160. Insert “variance in” between “the” and “trends”. Corrected as suggested

131 * Line 169. What is a “poor but slightly significant correlation”? Clarified as suggested

132 Text now read¢L197): Oa poor correlation in estuarine ecosystemsO.

133 * Line 195. A better way of phrasing this idea would be something like “providing more

134 surface area and hence binding sites for C,, per weight of mineral”. Also, I don’t

135 understand intent of the phrase “increasing the available. . .for C,., aggregates” in line

136 196. Clarified as suggested.

137 Text now eads(L224L228): OThe positive relationship found between mud ap C
138 contents in coastal bare sediments (explaining 78% of the variability) is in agreement
139 with previous studies (e.g. Bergamaschi et al. 1997; De Falco et al. 2004), and is related
140 to their larger surface areas compared to cegwa@ed sediments, providingnore

141 binding sites for G4on the surface of mineralsO

142 * The sentence in lines 201-204 is confusing — the points above this regression are not

143 well-explained by the regression. Clarified as suggested.

144 Text now read$L2381241): OThe results obtained showed that bare sediment samples
145 with relative high G4 contents (i.e. >4% &) and relatively low mud contents were also
146 ¥%C-depleted (Figure 1), suggesting significant contributions of sQily @om

147 allochthonous sources (etgrrestrial andestonic; Kennedy et al. 201D)

148 e Line 202. Are the authors claiming that the three data points with del-13C of -25 (Figure

149 1, upper right plot) are the same as the data points with highest OC in the Figure I,

150 upper left plot? That could be true for only the sample with 6.6% OC, but the other two

151 points must be close to the regression line. Thus these latter two terrestrially influenced

152 samples are close to saturation — i.e. predicted by grain size. Clarified as suggested (see

153 comment above).



154 e Line 210. “obviating” would be a better word than “ending”. Corrected as suggested.

155 * Line 73 & 76: I would prefer the words “significant relationship” instead “positive
156 relationship”. Even if it is true that we logically expect a positive relationship between
157 mud content and Coq, rigorously a strong significant negative relationship could be as
158 useful as a positive one. Corrected as suggested.

159 e Line 132-134: This sentence is not true for P. oceanica. Table 3 shows that for that
160 species, the C,., content decreases when the mud content increases. Corrected as
161 suggested.

162 Text now read$L. 169L.172): Othe G, content increased with increasing mud content in
163 bare sediments (R= 0.78) and at species level, except Posidonia oceanica (i.e. Corg
164 content decreased with increasing mud conteht B.15) anddmphibolis griffithii (i.e.
165 no relationship was found,?R 0.05; Table 3)0.

166 * In Table 2: Amphibolis grifficiae or Amphibolis griffithii? Clarified as suggested: the
167 species istmphibolis griffithii

168 * Line 148: the “exponential tendency” for combined Amphibolis spp. is speculative,
169 please rephrase or test non linear relationships. Corrected as suggested.

170 Text now read€L201-L.202): Owith a tendency ofygrich soils being enriched itC
171 (Figure 1)0.

172 * Lines 176 to 182: This is confusing to me. You say before that fine-grained sediment can
173 bind larger amount of C,,. But the capacity for silt and clay to bind C,4 is limited, high
174 mud content in sediments provide reducing conditions that can preserve C,. (lower
175 mineralization rates). Then why this could explain relative high C,., contents for some
176 bare sediments with low mud contents ? This mud-C,., saturation needs to be clarified
177 (specially for non-specialists as me). Clarified for bare sdiments, Posidonia and
178 Amphibolis meadows, anélalodule, Halophila and Zostera meadows.

179 * Text now reads:

180 L236-L241: OHowever, the maximum capacity of a given soil to presesyé\Ctheir
181 association with clay and silt particles is limited (i.e. rlag} saturation; Hassink, 1997).
182 The results obtained showed that bare sediment samples with relative,ligbn@nts
183 (i.e. >4% G, and relatively low mud contents were alSi€-depleted (Figure 1),
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suggesting significant contributions of soily from dlochthonous sources (e.g.
terrestrial and sestonic; Kennedy et al. 2010)0.

L268-L274. OThe poor relationship between mud and s@jl @@ntents indmphibolis
soils could be explained by samples with relative high €ntents (i.e. >2.5% &) and
relatively low mud contents, as a result of both the contribution of seatgassed G
(i.e. *C-enriched) and g, from allochthonous sources (iC-depleted; Figure 1). In
Posidonia soils, the poor relationship between mud and sgjj €ontents ould be
explained by samples with relative highdZontents (i.e. >10% &) and relatively low
mud contents, as a result of the contribution of seagierssed G (i.e. ¥%C-enriched;
Figure 1)0.

L280L287 OThe positive relationship between mud aildGsg contents inHalodule,
Halophila and Zostera soils could be explained their relatively high mud content&®d
depleted G, indicating that allochthonous,ginputs and mud content play a major role
in soil Gyg accumulation in these opportutiis and earlycolonizing seagrasses.
However, the relative high g contents found with relatively low mud contents (i.e.
mud-Cyg Saturation) disrupted the correlation found between sgjlaBd mud contents
in these meadows (fg>1% in samples with-20% mud; G >2% in samples with 20
70% mud and &y >3.5 in samples with 2000% mud; Figure 1)0.

Table 3: please add in caption what na stands for (not available ?). Would ns — non
significant — not be better? Corrected as suggested

Figure 1 and 2: I don’t see any difference between the red and the red-intermittent
circles in the manuscript version I received. Please, verify. Clarified as suggeste(See
above)

Figure 2, lower-left graph (Mud content vs C,,4 for estuarine ecosystems). There are 4
points showing high C,. contents (around 6%) for very low mud contents. To which type

of ecosystem are they related? P. autralis? These four points belong to estuarife
australis meadows; three out of the four gales contained large amounts of seagrass
derived G (White circles in the topight of the lowesright graph in Figure 3).
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Can mud (silt and clay) concentration be used to predictsoil organic carbon

content within seagrass ecosystems?
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pJant Functional Biology and Climate Change Cluster, University of Technolaiye$,

Broadway, New South Wales 2007, Australia

*Corresponding author: Oscar Serrano (o.serranogras@ecu.edu.au)

ABSTRACT
The emerging field of blue carbon science is seekingeffsttive ways to estimate the organic
carbon cotent of soils that arebound bycoastal vegetatedcosystemsOrganic @rbon (Corg)

contentin terrestrial soils and marine sedimehg&s been correlated with madntent(i.e. silt

and clay, however, empirical tests of this theory are lacking for coastal vegetated ecosystems

Here, wecompiled data (n 2345) onthe relationship betwee@,q and mud(i.e. silt and clay,
particle sizes <63 "mcontens in seagrass ecosysterf¥® cores)and adjacent bare sediments
(21 cores)to addressvhethermud canbe used to predidoil Cog content We also combined
these data with the'JE signatures of the soilfg to understandhe sources of &, stores.The
results showed that mud is positively correlated with C,,g contentonly when the contribution
of seagrasslerived G4 to the sedimentary & pool isrelatively low, such as in small and fast
growing meadows of the genef@stera, Halodule and Halophila, and in bare sediments
adjacent to seagrass ecosysteinslarge and londiving seagrass meadowsf the geera
Posidonia and Amphibolis there was a lack pbr poorrelationship between mud asdil Cyg
content,related toa higher contribution of seagradsrived G, to the sedimentary 4 pool in
these meadowd.he relative high soil &, contents with relatively low mud contents d, mud-

Corg saturation)n bare sediments artbstera, Halodule and Halophila meadows was related to

significant allochthonous inputs of terrestrial organic mattenile higher contribution of

Oscar Serrano 30/5/2016 10:57 AM
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seagrass detritus idmphibolis and Posidonia meadowsdisruptd the correlation expected
between soil &gand mud contentdhis study shows thaiud (i.e. silt and clay contenis not a
universal proxy for blue carbon content in seagrass ecosyssdstherefore should not be
applied generally across all seagrass habitdtsl contentcan only be used as a proxy to
estimatesoil Cor¢ contentfor scaling uppurposeswhen opportwnistic and/or low biomass

seagrassspecies(i.e. Zostera, Halodule and Halophila) are presenfexplaining 34 to 91% of

variability), and in bare sediments (explaining 78% of the variahility)

10

Oscar Serrano 30/5/2016 9:57 AM
Deleted: could overall




274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

1. INTRODUCTION

The sedimentary organic carb@@.) Storesof seagrass meadovisoften referred to as
Oblue carborfdcan vary among seagrass species and habitats, with reports of ugotd 18
differences (Lavery et al. 2013).Ambiguity remains in the relative importance tie
depositionalenvironment and speaecharacteristics contributing to this variability. Seagrasses
occur in a variety of coastal habitats, ranging from highly depositional environments to highly
exposed and erosionbhbitats(Carruthers et al2007). Since seagrass species differ in their
biomass and canopy structure, and occur in a variety of habitat types, this raises the question of
whether mud content can be used to predigtd@@ntent within coastal sediments, or whether the
species composition will significantly influence tteil Coy stores independently of the
geomorphological nature of the hahitat

Geomorphological settings (i.e. topography and hydrology), soil characteristics (e.g.
mineralogy and texture) and biological features (e.g. primary production and remineralization
rates)control soil G storage in terrestrial ecosystems (Amundson, 2001, De Deyn et al. 2008;
Jonsson and Wardle, 2009) and in mangrove and tidal salt marshes (Donato et al. 2011; Adame
et al. 2013; Ouyang and Lee, 201¥Yhile it is clear that habitat interactions have a large
influence onstores ofsoil Gy, our understanding of the factors regulating thituencein
seagrass meadows is limited (Nellemann et al. 2009; Duarte et al. 2010; Serrano et al. 2014).

The accumlation of Cyg in Seagrass meadows results from several processes: accretion
(autochthonougplant and epiphyte production, and trapping of allochtiusCo.; Kennedy et al.
2010, erosion (e.g. expy Romero and Peemt, 1992; Hyndes et al. 2014) and a@laposition
(Mateo et al. 1997Previous studies demonstrate that both autochthonous (e.g. plant detritus and

epiphytes) and allochthonous (e.g. macroalgae, seston and terrestrial matter) sources contribute

11
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to the Gy pool in seagrass soils (Kennedy et201Q Watanabe and Kuwae, 201Plant net
primary productivity is a key fdor controlling the amount o€,y potentially available for
sequestratiom seagrass ecosystef8errano et al. 2014), but tdepositionaknvironment is an
important factor ontrolling Corg Storage in coastal habitai®e Falco et al. 2004.avery et al.
2013.

Previous studies have showatarge variatiorin Corq Stores among morphologically different
seagrass species (Lavery et al. 2013; Rozaimi et al. 2013). tAdd ¢,y accumulates more in
estuarescompared t@oastaloceanenvironmentgestimated at 81 TGorg y'and 45 TCorg yt
respediely; Nellemann et al. 2009)This isduelargely to estuaries beinbighly depositional
environments receiving fine-grained particles from terrestriand castal ecosystemswvhich
enhanceC,g accumulationi(e. silt and claysediments retain moreygcompared to sangd&eil
and Hedges, 1993; Burdige 2007) and preservat{pa. reducing redox potentials and
remineralization rates; Hedges and Keil, 1995; Dauwe et al. Z0#jge 2007; Pedersen et al.
2011). The inputs of seagraserived Corg in the sedimentary pool could break theeln
relationship among mudi.e. silt and clay particlespnd Corg contents typically found in
terrestrial Nichols, 198; McGrath and Zhang, 20p3and marine sedimentary environments
(Bergamaschi et al. 199De Falco et al. 2004 However, the amount of & that can be
associated with siland clayparticles is limite (Hassink, 1997)which could led to a poor
relationship between mud and soidontents Also, other factordound to play a key role in
controlling soil Grg accumulation in terrestriadnd coastalecosystems, such as chemical
stabilization oforganic matter (Percival et al. 19%urdige, 200Y, carbonin microbial biomass
(Sparling, 1992 Danovaro et al. 1995and soil temperature (Pedersen et al. 2011), could also

influence G,y storage in seagrass meadows.

12
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A significant relationslip between mudi.e. silt and clay)and Cyrq contens would allow

Oscar Serrano 28/5/2016 10:55 AM
Deleted: positive

mud to be used as a proxy f0g4 contentthereby enablingobustscaling upexercises aa low

costas part of bluearbon stock assessmerfurthermore, isce most countries hawenducted

geological surveysvithin the coastal zont determine sediment gragize,a strong, positive

Oscar Serrano 18/5/2016 2:13 PM
Deleted: -

relationship between mud an@, contens would allow the development of geomorphology . J

models © predict blue carbon content withéeagrass meadowdramatically improvingglobal
estimates of blue carbon storage purpose of this study was therefore to testréationships

betweerC,y and mud conteswithin seagrass ecosystearsd adjacent bare sedimgnt

2. MATERIAL AND METHODS

Data wascompiled from a number of published and unpublished studiesArmtralia and
Spain, in seagrass meadows across diverse haftatde 1) The study sites encompass
monaspecific and/or mixed meadows franvariety oftemperate and tropicakagrasspeces of
the generaPosidonia, Amphibolis, Zostera, Halophila and Halodule, and adjacent bare
sedimers, while including a variety of depositional environments (frastuarineto exposed
coastal areas encompasstfifferent water depthdrom intertidal tothe deep limit of seagrass
distributiony Table 1).Data from 100 cores (79 from seagrass meadows and 21 from bare
sediments)on sediment grain size, organic carbonyd)Ccontent and stable carbon isotope
signatures of the g (#°C) was explored in thistudy (N =1345.

Sediment cores were sampled by means of percusion and rotation, or vibr@amgigg
from 10 to 475 cm long)The core barrels consisted of PVC or aluminium pipes (50 to 90 mm

inside dianater) with sharpenned ends to cut fibrous material and minimize core shortening

13
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(compression) during coring (Serrano et al. 2012, 20AHl)cores were sealed at both ends,

transported vertically to the laboratory and stored at 5;C before processing.

The ores vere sliced at regular intervalsagh slice/sample was weighed before and after

oven drying to constant weight at 70;C (DW), and subsequenthdisided for analysis. The

Corg elemental and isotopic composition of the organic matter was measuredllgal

subsamples fromseveralslices along the core3he sediment core sidamples were acidified

with 1 M HCI, centrifuged (3500 RPM; 5 minutes) and the supernatant with acid residues was

removed using a pipette, then washed in deionized water, cgatfikgain and the supernatant
removed. The residual samples weredried (70iC) before carbon elemental and isotopic
analyses.The samples were encapsulated and dhganic carbonelemental and isotopic
composition was analyzed using elemental analyzeinterfaced withan isotope ratio mass
spectrometerPercentage &, was calculated for the bulk (peeidified) samples. Carbon isotope
ratios are expressed as # values in parts per thousand (&) relative t8 YWHBnna Pee Dee
Belemnite). For sediment @n size analysis, €oulter LS230aserdiffraction particle analyzer
was used following digestion of the samples vilif®6 hydrogen peroxide. The mud content in

the sedimentssilt and clay, <63 p) wasdeterminedand expressed as a percentage obtltie

sample

Pearson correlation analysis was used to test faifisignt relationships amongofg and
mud contents, and g and #°C signaturesCorrelationsbetween the variables studiecere
testedamong seagraspecies (Tategoriespnd bare sedimentseagrasgenera (4 categorigs

Jhabitat geomorphology (coastal and estuarine habitatssoil depth (in 1 to 10 cthick and 11

to 110 cmthick deposits)
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3. RESULTS
The soil organic carbon ¢f) and mud contentgaried within the seagrass meadows and

bare sedimentstudied in Australia and Spaithe ®il Coq and mud contenta/ere higher in

seagrassneadows (average SE, 1.5+ 0.2% and 18t 2.4%, respectively) compared to bare

sediments (0.& 0.1% and 10.8t1 .2%, respectivelyTable 3. On average, seagrass meadows

of the generalmphibolis and Posidonia contained highesoil Cyg (1.6 + 0.1%) andlower mud

(7.2 £ 0.4)than meadows oflalophila, Halodule and Zostera (1.2 + 0.26 and34.9 + 5.4%

respectively;Table 2).Overall, @rbon isotopic ratios from sedimentary organic ma@&ic)

were similar between seagrassils and bare sedimentsl{.6 £ 0.& and-17.3 + 0.2 ,

respectively. The Cog in soils from Posidonia and Amphibolis meadows weré>C-enriched(-

15.5 + 0.3 ) compared with seagrass soils fréflophila, Halodule and Zostera meadowd-

20.7 £ 0.4 ; Table 2) The G content in soils from estuarine and coastal habitats were similar,

while mud content in estuarine sediments was higherdai@ values depleted when compared

to coastal habitats (Table 2).

The relationships betwaethe variables studied (i.e.C4g, %mud, and#**C signatures of

sedimentary &g among differenspeciesand habitat geomorpholiEs and among different soil Deleted:

depthswere explored in Figuesl to 3,and Table 3When accounting for the whole dataset (up
‘

to 475 cm long cores)hé Gyg content increased with increasing mud content in bare sediment
|

(R? = 0.78)andat species levekxcept forPosidonia oceanica (i.e. Cyq content decreased with

Oscar Serrano 23/5/2016 11:15 AM

increasing mud content’R 0.15)andAmphibolis griffithii (i.e. no relationshipwvasfound, R=

Oscar Serrano 28/5/2016 10:58 AM

0.05: Table 3). Although most of the correlations at species level were significant, they only2e!eted: (© species in tota)
Oscar Serrano 28/5/2016 10:59 AM

Deleted:

explain 2 to 39% of theariance irtrends described, except fulophila ovalis (91%; Table 3).

In particular, Posidonia meadows R. australis, P. sinuosa and P. oceanica) had the lower
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correlation values (Rranged from 0.02 to 0.15). When combining mud ang ntents in
seagrass meadows of tbelonizing and opportunistigeneraHalophila, Halodule and Zostera
(Kilminster et al. 2015)a relatively high correlation was fouri®* = 0.5 Figure 3, while soil
Corg and mud contenti persistent genenaiere only slightly positively correlated tombined
Amphibolis spp anchot correlated ifPosidonia spp meadowgFigure 1)

The relationships between soi,£and mud contents within different core depths (from 1 to

10 cmthick deposits, and from 11 to up 140 cmthick deposits) for bare sediments and each

group of seagrass specigsre explored in Figure Zhe G, contentincreasedvith increasing

mud content in bare sediments for both 1 to 1ethick (R*> = 0.74) and 11 to 110 cthick (R?

= 0.81) soils When combining mud and ofg contents in seagrass meadowf the genera

Halophila, Halodule and Zostera, a higher correlation was found fdeeper core section$l( to

110 cmthick; R* = 0.74) compared to top cosections(1 to 10 cmthick; R = 0.17). For

combinedAmphibolis and Posidonia species,soil Gorq and mud contents were only slightly

positively correlated imleepetdmphibolis spp sectionsl(l to 110 crthick; R = 0.23)and not
correlated inPosidonia spp meadows (Figure 2JThe classification of habitats based on
geomorphology (i.e. coastal andwesine) showed a lack of correlation between sgi} énd
mud contents in coastal ecosystems, and a gmwelation in estuarine ecosyster® € 0.14
Oscar Serrano 28/5/2016 10:27 AM
FiguregandTabIe 3)_ Deleted: but slightly significant
The relationships betweesoil %Cyy and d3C signatures wergoor for all individual Deleted: 2

Amphibolis and Posidonia species studied (Rranging from 0.0%o 0.3 Table 3, and for

combineddmphibolis spp (Figure 1)with g fendency ofCyrich soils being enriched in**C

X Oscar Serrano 28/5/2016 11:08 AM
(Figure 1) In contrast, %Gy and d'°C signaturesvere not correlated in any of themall and

Oscar Serrano 28/5/2016 11:08 AM
Deleted: exponential

fastgrowing Halodule, Zostera, Halophila meadows studie@able 3) neither individually nor

16



425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

when combinedFigure 1and Table3). A lack of correlation between soil %g and 8'°C

signatures was also found in bare sediments adjacent to seagrass n{€&glows and Table

Oscar Serrano 20/5/2016 10:13 AM
3). Deleted: 2

4. DISCUSSION

Overall mudcontentis a poor predictor a$oil Co in Seagrass meadowasd care stuld be
taken in itsuseas a coseffective proxy or indicator of Gg for scalingup purposesn the
emerging field of blue carbon scienddthoughwe describe some promise fgpportunistic and
early colonizing Halophila, Halodule and Zostera meadows(i.e. mud content explaineg4 to
91% of variability in Cog content) and in bare sediments adjacent to seagrass meadows
(explaining 78% of the variability), mudis not a universal noxy for blue carbon conterand
therefore should not be applied generally across all seagrass habitstgticdar, mud content
only explained 5 to 32% of soilsg content indmphibolis spp meadows and 2 to 1586 soil
Corg contentin Posidonia spp meadows, and therefore, mud coniemidt a good proxy for blue
carbon content ithese meadows

A tenet of carbon cycling within the coastal ocean is thatdinaned sediment§.e. mud)
have higherC,q contents.The positive relationship found between mud and,g&ontents in
coastal bare sedimen(sxplairing 78% of the variability)s in agreementith previous studies
(e.g.Bergamaschi et al. 199De Falco et al. 2004)andis related totheir larger surface areas

compared to coarsgrained sedimentgproviding more binding sites forCyq on the surface of

Oscar Serrano 28/5/2016 10:44 AM
minerals(Keil and Hedges, 1993Mayer, 1994a, 1994kGaly et al. 2007 Burdige 2007. In Deleted: larger

Oscar Serrano 28/5/2016 10:43 AM
addition, the predominance of fine sediments reduces oxygen exchange and results in ¢ Deleted: andincreasng the available space

within the mineral matrix fo€,,, aggregates

sediment redoxpotentals and remineralization ratesontributing to the preservatioof
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sedimentary g after burial(Hedges and Keil, 1998ergamaschi et al. 199Dauwe et al.
2001; Burdige 2007Pedersen et al. 20l However,the maximum capacity of a given stil
preserve Gg by their association with clay and silt particles is limi(ed. mudCoy Saturation;

Hassink, 1997)The results obtained showed thatre sedimensamples withrelative high Gy

Oscar Serrano 28/5/2016 11:15 AM

contents(i.e. >4% Gy and relatively low mud contentgvere also **C-depleted(Figure 1) Deleted: ,
Oscar Serrano 28/5/2016 11:15 AM

. L . . . ; Deleted: which could explain theelative
suggesting significant contributioms soil G,y from allochhonoussources €.9. terrestriabind high Cyg contents found in some bare

sediment with relatively low mud contents

sestonig Kennedy et al. 2010 his could havedisrupted the correlation found between sqgi,C (Figure 1). Also,

Oscar Serrano 28/5/2016 11:15 AM
and mud contents the bare sediments studied. Deleted: t

Oscar Serrano 28/5/2016 11:12 AM

Mud is not a universal proxy for soilo§ content in seagrass meadows, which could be | Deleted: thesesamples

Oscar Serrano 30/5/2016 10:12 AM
mainly explained by additional inputs of seagrdssved Gy and/or allocthonous & to the Deleted:

Oscar Serrano 30/5/2016 10:12 AM
sedimentary 64 pool, obviatingthe linear relationship between mud angl,€ontents found in Deleted: ecosystems

Oscar Serrano 28/5/2016 10:52 AM
the absence of vegetatiohhe #°C values indicated that both seagr@sg and norseagrass Deleted: ending

derived Gy (i.e. epiphytes,algae, seston or terrestrial mattegre buried in thesoils of all
studied meadows, but are consistent withcaleh of increasing capture of seagrdesivedCog
at meadows formed bypersistent, higlbiomass seagrasseqi.e. generaPosidonia and
Amphibolis) relative toopportunistic, lowbiomassseagrasse.e. generadalophila, Halodule
andZostera).

On one had, the soild**C signatures measured in thdsaeg-living and largeseagrass
meadows(averaging-15 + 0.2 in both casesjvere closer to th8*°C signatures oPosidonia
andAmphibolis tissueqranging from-8 to-14&; Hyndes and Lavery 2005; Hindelt al. 2004
Cardona et al. 2007; Fourqurean et al. 2007; Collier et al. 2008; Kennedy et al. 2010; Hanson et
al. 2010; Serrano efl. 2015 than t08™*C values of algae or terrestrial organic mattanging

from -18 to-324 ; e.g.Smit et al. 2006; Carda et al. 2007Kennedy et al. 203MHanson et al

18



485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

2010; Deudero et al. 201L1The poor relationship betweemud and soil g4 contents in

Oscar Serrano 30/5/2016 10:09 AM
Amphibolis soilscould be explained byamples wittrelative high G, contents (i.e. >2.5% ) Deleted: T

Oscar Serrano 30/5/2016 10:08 AM
andrelatively low mud contentsas a result dfioth tie contribution of seagrasierived G (i.€. Deleted: Posidonia and

'¥%C-enriched and Corq from allochthonous sources (i.EC-depleted;Figure 1) In Posidonia

Oscar Serrano 30/5/2016 10:12 AM

soils, the poor relationship between mud and seijl, €ontents could be explained by samples | Deleted: their relatively low mud content
and™C-enrichedsoil Cyq

with relative high G4 contents (i.e. >10% ) and relatively low mud contents, as a result of

the contribution of seagragerived G (i.e. *C-enriched: Figure 1)The contribution of

Oscar Serrano 30/5/2016 10:27 AM

seagrasslerived G (i.e. root, rhizome and sheath detritis)osidonia soils play amuch Deleted: indicatingthat
\ Oscar Serrano 30/5/2016 10:27 AM
larger rolethan the accumulation of fine, orgasmich allochthonous particles. ~

Oscar Serrano 30/5/2016 10:29 AM
On the other handhe soil §*°C signaturesneasured irHalodule, Halophila and Zostera Deleted: their

meadowgaveraging21 + 0.4 ) weremore similar to5*3C values of algae or terrestrial organic

matterthan to8*°C values of their seagrass tissues (ranging fft@rand-144a ; e.g. Hemminga
and Mateo, 1996; Kennedy et al. 2010; Hanson et al. 20h@) positive relationship between
mud and soil &g contents inHalodule, Halophila and Zostera soils could be explainetheir
relatively high mud content arfdC-depleted Gy indicatingthat allochthonous &4 inputs and
mud contentplay a major rolein soil Corq accumulation inthese opportunistic and eary
colonizing seagrassesdowever,the relative high G4 contens found with relatively lonmud
contents (i.e. mueCorg saturation)disrupted the correlation found between saijly@nd mud

contentsn these meadow< . >1% in samples with-20% mud; G4 >2%in samples with 20

70% mud and 64 >3.5 in samples with 7000% mudjFigure 1).
The results obtained showed a tendency for -biglmass and persistent meadows (i.e.
Posidonia and Amphibolis) to accumulate higherg stores and seagradsrived G,y compared

to ephemeral and lowiomass meadows (i.&lalophila, Halodule and Zostera), suggesting that
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factors(biotic and abioticyffecing the production, form and preservation afg®ithin habitats

exert a significant influence on soibgcontent(Lavery et al. 2013; Serrano et 2014, 201%

The above and belowground biomass in meadows of the gélsionia (averaging 535 and

910 g DW n¥, respectively) is up to-Bld higher than irdmphibolis meadows (averaging 641

and 457 g DW M, respectively) and 4 to 1®ld higher than in small andpportunistic
seagrasses of the genéfalophila, Halodule and Zostera (125 and 49 g DW iy on average;
respectively; Duarte and Chiscano, 19B@jing and McComb 2000Indeed, &rger seagrasses

tend to have larger and more persistent rhizomes, condtitytenorerefractory forms of G,

more prone to be preserved in soils than simpler, more labile formg,afuch as seston and
algal detritus which are more suitable to experience remineralization during early diagenesis

(Henrichs 1992; Burdige, 20R7In addition,the larger size of detritus withidmphibolis and

Posidonia meadevs compared toHalophila, Halodule and Zostera meadows could also

contribute to the larger accumulation ofi{dn the former sincedecay rates afeagrassletritus

increase with decreasing particle sidee to larger surfaces available for microbial attack
(Harrison, 1989)Differences inabove and belowground biomasand recalcitrancéetween
Posidonia andAmphibolis spp could explain the largeontribution ofseagrassierived G (i.€.
3C-enriched) in the former, theretybviating the linear relationship between mud anglyC

contents (Figure 1).

The soil Gig contenttend to decrease with soil depth and ageing in seagrass ecosystems (

Serrano et al2012), thereby the persistence of discrete organic detritus within upper soil

horizons could lead to organic matter concentrations above thoseelte explained by the

associationwith clay and silt particlesas previously demonstrated for terrestgalls (Mayer

and Xing, 2001; Gami et al. 2009)he organic matter preserved in most marine sediments is
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intimately associated with mineral surfacés.(selective preservation bymption of organic

matter intominerak; Keil et al 1994)and thereforehe correlation between soil & and mud

contentsin seagrass meadows could vary as a function of soil depth and ageeégesults

obtained show that soil depth is not an important factor when attempting to predict.goil C

content based on mud content in bare sediments fix.0:74 for all core depths explored; 1 to

110 cmthick, 1 to 10 crrthick, and 11 to 110 cithick; Figure 3. However, a clearer pattern

appeared when exploring the correlation between sgjla@d nud contents in top 10 cm and

within 11-110 cm soil depths of combinéthlodule, Halophila and Zostera species (R= 0.17

and R = 0.74, respectively). These results suggest that the relatively small belowground biomass

of these species (i.e. organic deisit only has an impact on the expected positive correlation

between soil 6, and mud content within the top 10 cm, while the correlation for deeper soil

depths (11110 cm) improved (R= 0.74) compared to the whole datadetq 110 crthick; R?

= 0.56). For combinedmphibolis and Posidonia species, the results obtained show that soil

depth is not an important factor when attempting to predict s@il ®@ntent baed on mud

content (i.e. R<0.2in all casesl to 110 crrthick, 1 to 10 crrthick, and 11 to 110 cm thick

Figure 3. These results suggest that the relatively large belowground biomass of these species

(i.e. organic detritus) has an impact on the expected positive correlation betweeg,smdC

mud content within all deptrstudied.

Habitatconditionsin seagrass meadows not oimfluence the amount @@,y accumulation
through detrital plant inputbutthe capacity of the plant canopies to retain partigheia et al.
1999).The amount of fine suspended particles available for burial varies among sites, driven by
geomorphological features (e.g. faff, hydrodynamic energy and water depth), while meadow

structure (i.e. density, cover and morphology of the canopy) constrags cdpacity to
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accumulatesediment particles (Hends et al. 2010; Peralta et al. 2008hough thenumber of
cores and species studied in coastal and estuarine ecosystems was unliadadegehibolis
and Posidonia dominate in coastal habitats awthlophila, Halodule, Zostera dominatein
estuarine habitats) the lack of, or poor correlations found within estuarine and coastal
ecosystems, precludes the general use of mud as a predictor of blue carbonbemetgrin
habitat geomorphologyFigure 3). Seagrass meadowand bare sediment® environments
conducive for depositional procesges. estuariespccumulatd up to 4fold higher amounts of
mud compeed to other coastal ecosysterbsf thesaturation of mud witlCoq and the large
contribution of seagrass detritus into the sedimentagypcol (3C-enrichedsoils)in some study
sites disrupted the positive relationshigxpectedbetween mud and sedil,g contents.In
estuarine ecosystems, soidriginated from bdt mud inputs linked tallochthonousCyq via
deposition from upstream trgpwmt (€.g. Aller, 1998 and seagrass inpufse. in samples with
Corg >5%; Figure 3) The insignificant relationship between mud and seij bntents ircoastal
habitats could be explained by their relatively low mud content dénel accumulation of
seagrasslerived Gy, in particular in samples withdg >5% Figure 3).

In sum, mud is not a universal proxy for blue carbon coriteseagrass ecosysterasd
should not be applied generally across all habitat and vegetation @pesll, thepositive
relationship between mud and,{contentsfound in bare sediments and in opportunistic and/or
low biomass seagrass meadows (i.e. geAesara, Halodule ard Halophila) allow mud to be
used as a proxy fordfg contentin these ecosystenthereby enabling robust scaling up exercises
(i.e. benefiting from existing geological surveys and mod&idpw cost as part of blue carbon
stock assessment prograrfowever, mud content is not a good predictor ofi&ontent in

highly productive meadows such as those constituteB. logeanica in the Mediterranean Sea
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andP. australis, P. sinuosa andAmphibolis sppin Australia.Previous studies suggested that the
relationship between organic matter and the sediment matrix is best seen witlizethy
fractions (<0.004 mmBergamaschet al., 1997De Falco et al. 2004However,the grainsize
cut-off selected in this studynud, <0.063 mmjs more representative the bulk soiland their

Corg content PedroseP" mies et al. 201B8and therefore a higher correlation is expected when
comparingbulk soil G,y with a larger and more representative fraction of the sediment (i.e.

including the silt fraction, 0.004€.063 mm, als@rovidesbinding sites for g Burdige, 2007.

Other hological, chemical and geological factorst exploredin detailin this studymay also
play a key rolein Cyyq Storage, and ultimately in the relationship between sgj &d mud
contents For example,the effects ofhabitat geomorphology (e.ghydrodynamic energy,
terrestrial mud and & inputs, export of seagrass biomass) spelciesdentity (e.g.variationin
terms of productivity, oxygen exposuaad recalcitrance of & stores and plant influence on
sediment retentignwithin both coastal and estuarine environmengse among the factors
identified in this study which might expfasignificant variationn the Corq Stores of meadows in
relatively similar exposure conditioriSerrano et al. 20150ther factors found to play a key
role in controlling soil Gy accumulation in terrestrial ecosystems, such as chemical stabilization
of organc matter (Percival et al. 1999Galy et al. 2008 and microbial biomass carbon
(Danovaro et all994, could also influence &, storage in seagrass ecosystemsther studies
are needed to identify the influees of these other factors Gpg Storage in seagrasseadows
and in addition to the mud content, other characteristics should be taken into agheunnt

attempting to obtain robust estimatesCgf, storeswithin coastal areas
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784  Tables and Figures
785 Table 1. Data onsoil organic carbon and mud contgrédnd stable carbon isotope from coastal
786 soilswere gathered from a variety of seagneesadowsand also fronadjacenbare sedimes}

787 and habitat types

. . Number of Number of Core depth  Water
Species Study site Geomorphology cores samples (cm) depth (m)
Amphibolis (mixed spp) Rottnest Island, WA, Australia Coastal 2 68 0-120 2
Shark Bay, WA, Australia Coastal 1 38 0-170 2
Amphibolis antarctica  Shark Bay, WA, Australia Coastal 2 63 0-200 2-3
Amphibolis griffithii Jurien Bay, WA, Australia Coastal 2 41 0-70 4
Posidonia australis Opyster Harbour, WA, Australia Estuarine 3 31 0-120 2
Waychinicup Inlet, WA, Australia Estuarine 2 79 0-150 2
Robbins Island, TAS, Australia Coastal 6 138 0-180 3
Posidonia sinuosa Frenchman's Bay, WA, Australia Coastal 4 100 0-80 2-8
Cockburn Sound, WA, Australia Coastal 3 50 0-30 6
Garden Island, WA, Australia Coastal 5 147 0-120 2-8
Posidonia oceanica Portlligat, Spain Coastal 1 192 475 3
Balearic Islands, Spain Coastal 6 25 0-270 3
Halodule uninvervis Carnarvon, WA, Australia Estuarine 1 39 0-210 2
Gladstone, QLD, Australia Estuarine 6 6 0-10 intertidal
Halophila decipiens Gladstone, QLD, Australia Estuarine 2 2 0-10 intertidal
Halophila ovalis Rottnest Island, WA, Australia Coastal 1 17 0-30 3
Swan River, WA, Australia Estuarine 1 5 0-70 2
Leschenault Inlet, WA, Australia Estuarine 1 8 0-120 1
Harvey Inlet, WA, Australia Estuarine 1 5 0-20 2 Species
Gladstone, QLD, Australia Estuarine 2 2 0-10 intertidal —— -
Zostera muelleri Fagans Bay, NSW, Australia Estuarine 2 20 0-10 intertidal Amphibolis (mixed spp) l;(l)ttrliel;t s
Gladstone, QLD, Australia Estuarine 23 23 0-10 intertidal Amphibolis antarctica Shzk B;z
Tuggerah Lakes, NSW, Australia Estuarine 2 64 0-400 3 Amphibolis grifficiae Jurien Bay
Bare Cockburn Sound, WA, Australia Coastal 10 131 0-30 2-9 Posidonia ausiralis Oyster Ha
Garden Island, WA, Australia Coastal 1 16 0-30 4 Waychinic
Oyster Harbour, WA, Australia Estuarine 1 26 0-110 3 Robbins Tt
788 Gladstone, QLD, Australia Estuarine 9 9 0-10 intertidal Posidonia sinuosa Frenchma;
Cockburn
789 . Gardén Isl
Posidonia oceanica Portlligat,
Balearic I«
790 Halodule uninvervis Carnarvon
Gladstone
791 Halophila decipiens Gladstone
Halophila ovalis Rottnest I
Swan Riv¢
792 Leschenat
Harvey In
Gladstone
Zostera muelleri Fagans Ba
Gladstone
Tuggerah
Bare Cockburn
Garden Isl
Oyster Ha
Deleted: Gladstone
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796

797

798

799

800

Table 2. Average + Skrganic carbonGrg) content (in %), #C signatures anchud content in

all habitas and soil depthstudied. aPescriptive statistics based on species idgrib)

Oscar Serrano 23/5/2016 10:37 AM
Descriptive statistics based on habitat geomorphology (estuar@oastal environmentsi), Deleted: coastal

Oscar Serrano 20/5/2016 10:14 AM
number of samples. Deleted: f

a)

Habitat Organic carbon (%) 8C (%o) Mud (%)
(species) N Mean SE N Mean SE N Mean SE
Posidonia oceanica 217 391 035 217 -1492 0.08 217 11.73 0.53
Posidonia australis 248 1.87 0.08 244 -15.79 0.24 248 11.79 0.68
Posidonia sinuosa 297 0.80 0.04 291 -14.08 0.16 297 2.59 0.18

Amphibolis (mixed spp) 106 141 0.11 106 -1520 023 106 4.75 0.33
Amphibolis antarctica 63 099 0.06 62 -14.62 024 63 6.64 0.44

Amphibolis griffithii 41 085 0.07 36 -1583 056 41 544 0.29
Halodule uninervis 45 078 0.12 45 -19.86 0.53 45 17.68 3.04
Zostera muelleri 107 1.10 0.07 43 -20.02 0.30 107 31.68 2.59
Halophila decipiens 2 1.87 051 2 -25.60 031 2 6599 9.62
Halophila ovalis 37 097 023 37 -17.22 0.44 37 24.09 6.23
Bare 182 0.59 0.08 182 -17.25 0.24 182 10.83 1.20 a)
Grand Total 1345 1.56 0.07 1265 -16.18 0.10 1345 10.83 0.43 Habitat

(species)
b) Posidonia oceanica
Habitat Organic carbon (%) 8C (%o) Mud (%) Posidonia australis
(geomorphology) N Mean SE N Mean SE N Mean SE Posidonia sinuosa
Coastal 1026 1.59 0.09 1014 -15.70 0.10 1026 6.85 0.24 Amphibolis(mixed spp)
Estuarine 319 144 0.07 251 -18.10 0.24 319 23.62 141 Amphibolis antarctica

Amphibolis grifficiae
Halodule uninervis
Zostera muelleri
Halophila decipiens
Halophila ovalis
Bare

Grand Total

b)
Habitat
(geomorphology)
Coastal

4: Estuarine
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804 Table 3. Pearson correlatioanalyss totest for sigificant relationships among soil«f and
805 | mud contents, and soil,gand#*C signaturesn up to 475 cm long corgdbasedon (a) species

806 | identity and(b) habitat geomorphology.s, non significant correlation.

a)
Habitat Organic carbon (%) vs mud (%) Organic carbon (%) vs 8 "°C (%o)
(species) Formula R? Pvalue Formula R? Pvalue

Posidonia oceanica Cog =-026*mud +6.95 0.15  *** C,,=159*§"C+27.61 0.13 ***
Posidonia australis Coe =0.02*mud +1.69  0.02 * Coe = 0.18*3°C+4.73 0.30  ***
Posidonia sinuosa Core = 0.07*mud + 0.61 0.09 *** C,,= 0.12*3C+2.44 0.23 %=
Amphibolis (mixed spp) C,,=0.17*mud +0.61  0.26 *** C,,=0.14*3"C+3.53 0.09 *ok
Amphibolis antarctica  C,, =0.08*mud + 047 032 *** C,, = 0.14*3°C+3.10 0.29  ***

Amphibolis griffithii ns 0.05 0.18 C,,=0.06*3"C+1.79 0.21 ok
Halodule uninervis Coe =0.02*mud +0.37  0.34  #** ns 0.00 0.89
Zostera muelleri Coe =0.02*mud +0.54  0.39  *** ns 0.08 0.07
Halophila ovalis Coe =0.04*mud +0.12 091  *** ns 0.00 0.89
Bare Coe = 0.06*mud - 0.03 0.78  *** ns 0.01 0.24
b)
Habitat Organic carbon (%) vs mud (%) Organic carbon (%) vs 8 "°C (%P AL
(geomorphology) Formula R?> Pvalue Formula R?> Py a)
Coastal ns 0.01 085 C,,=0.17%3"C+4.14 0.03 Habitat
Estuarine Cop =0.02*mud +1.01 014  *  C,,=0.17%6"C +4.52 022 (species) _ For
807 Posidonia oceanica Cox
808 v Posidonia australis Cox
809 Posidonia sinuosa Cox
Amphibolis (mixed spp) C,,
810 Amphibolis antarctica  C,,
Amphibolis griffithii
811 Halodule uninervis Cox
Zostera muelleri Cox
Halophila ovalis Cor
Bare Cox
b)
Habitat
(geomorphology) For
Coastal
Deleted: Estuarine Cox
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813  Figure 1. Relationships among soilog and mud contents, and soil,,g:and#lsc signaturesn
814 | all habitatsand all soil depthsstudied: bare sediments, combin&d/odule, Halophila and

Oscar Serrano 28/5/2016 11:04 AM
815 Zostera species, and combinedimphibolis and Posidonia speciesOnly correlatios with R? Deleted: the

816 >0.5 ae showed The grey shaded areas showed the rang&’6fsignatures of plant detritus

817 | (based on literature values; see main text). Whee circles indicate the sample$viating the

Oscar Serrano 30/5/2016 10:53 AM
Deleted: red
Oscar Serrano 30/5/2016 11:02 AM

Deleted: showing mueC,q saturationwhile
the red intermittent circles showed samples
with high contribution of seagraskerived
COI’CI'

818 | expected correlatiobetween soil &gand mud contenjs
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828 | Figure 2. Relationships among soil,gand mud contenti® 1 to 10 cmand 11 to 110 cm thick
829 soils bare sediments, combind@lodule, Halophila and Zostera species, and combined
830 Amphibolis and Posidonia speciesOnly correlatios with R?> >0.5 areshowed The white
831 circles indicate the samples obviating the expected correlation betweenyga@h mud
832 contents.
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