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ABSTRACT

Coustal areas play a vital role in the global carbon cycle cither as sources of vfyatic matter or as carbon sinks
due to accumulation of organic matter in sediments. The primary source of orgnic matter to coastal sea
sediments is from particulate detritus of plants, anly few percent come fram animals, The Thase Creek is fringed
by mangrove on both the sides. Organic carbon entering mangrove food webs is elther produced autochthonously
or imported by tides/ rivers. Mangrove lifter and benthic fawnn are usually the most imponmturbmmrmor
the Creek. Litter from trees (leaves, peopagules and twigs) and subsurface root growth provide significant inputs
of organic carbon 10 mangrove sediments. Mangrove species bave maxiowmn porential to sequester atmospheric
carbon and form carbon sinks which helps in maintaining the balancs of ecadystem by absorbing and storing
excess carbon from the atmosphere. Mangroves have been neglected as potentiul carbon sinks. Hence the study
was undertaken to find out the carbon sequestration poteatial of two different mangrove species found in the area
of Thane Creek. For this the sediment samples were collected moathly fiem bencath two different mangrove
species namely Avicemnia marima and Sonneratla apetala vsing PVC ppes ns sadiment coces 1o collect samples
of different com depth. The samples wers collected menthly from Nov.2009 to Cet. 2010.Among the two specica,
Avicennita maring s the dominant mangrove species and covers maximum wa of the creek which adds to the
majar carbon source of the creek. Hence conservation of mangroves is very snich essential and mportant for
climate change mitigation strategy
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L INTRODUCTION
One of the key ecosystem services of mangroves, salt marshes aod salt Jafs is the retention of carbon and

nutrients within sediments. In mangrove ecosystem approximately half the nuiient snd carbon stocks can be in
sediments (Catherine Lovelock et al., 2007), The presence of mangroves ulcag both sides of the Thane ¢reek has
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made creek n highly productive ecosystem. Thus the sediments of Thane creek are rnich in organic carbon due 1o
Toads of organic matter entering creck through mangroves and faunal biodiversity fant reside near mangroves.

According to Mishra (2001) reported that mangrove leaves act a3 one of the seurces of oegame carbon 1o the
underlying sediment, Orgasic carbon ing mangrove foodwebs is either produced autochthonoasly or smported by tides
or nvers. Mangrove litter are ustally the most mmportars autochthonons carbon sources. (Kristersen etal ,2007)He also stated
that fitter handling by the fsuna not only affects beal carbon formations, bt also the amount of orginic carbon
svailable for export. Most mangrove detritus that enters the sediment s degmded by microongamsmes, Organic carbon that
cscapes mscrobial degradation is stored in sediments and in some mangrove ecosystems, organic-rich sediments may extend
10 sevenal meters depth, The knowledge with respect to arganic carbon accumulation in sediments by mangroves species is
very soarce. Therefore it was decided to study the organic carbon accunmulation through two mangrove specics
namely Avicennia maring and Sonreratia apetala respectively.
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2. SELECTION OF AREA

The Thane creek is narrow and shallow at the niverine end due 10 the presence of the geomarphic bead and
broader and deeper rownrds the seax. The creek being tropicat i secation (Latitude 19 N), winter is not severe,
and three seasons can be distinguished vz, mansoon (June @ Septceal ev). Pesi 1monsoon (October 1o February)
and Pre monsoon (March 10 May), The Creek is tidatly affuenced with dandoance of peritic waters and
negligible freshwater flow except dunng the monsoon. Tidal range i the area vanes 3 1015 m during neap and
spring, respectively. (Goldin, 2001) Extensive mudfiats we formed along the banks of the creck which are
characterized by the growth of mangroves on both sides of the creek.

The present investigation was conducted by selecting two stations (station | smd staticn [T) located oa the East
and West hank of Thane creck respectively Further two sulwtations were salected on the West bank namely
station | A and station 1B near Bhandup. Among the two subsiaith®, uaiichl IA is characterized by significant
density of Sonneratia apetala and sewnge outlet in close proximity located near Bhandup sewage treatment plant
and stution IB is°1.5 km away from this station and has Iess impact of sewage water. Similarly two sud stations
were selected on the East bank near Airoli village namely statio 11A acd Siaitoa 1B respectively. The distunce
between two subststions s 1.5 Km from each other. Station 114 was characterzed by dominance of Avicennia
maring reaching maximum height of about 20-25 . and very Jew stands of Sevmevaria apetala which were short
in height. Station 118 is Jocated near Airoli jetty. The mudflars bere me soft and sinking, brown in colour except
ut station located near Bhandup sewage Treatment plant where it is black 10 grey: in colour.
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Fig 1. Google map showing study area location
3. MATERTALS AND METHODS

Manthly sediment samples were collected from file intertidal mangreve Lusifiats st fous stations using a metal
sco0p of 0.01 17’ dimension. For pH, Moisture contert and Orgaiic carbon percaat the samples were oven dried
a1 70°C. The samples were flrther pooled together seasonwise, Organic carbon content at different centimeter
depth (15 centimeter approximately ) was stidied by collecting  seditent using 1.5 inch dinmeter, 1.5 f long
PNC Pipes beneath Avicenmba maring and Sonneratia apetala. The pipes were then kept in oven at 70°C for 72
hours for drying The sediment was then removed and divided into five centimeter each from top 10 bottom,
pounded und analysed for organic carbon content by using Wetklev and Black method (Trivedi er al,, 1987) and
pH was recorded by using digital pH meter,

The green leaves and dricd falien leaves of Avicennia marina ared Som kil apetaia were collected . They were
properly washed to remove the sofl, blotted to remove excess water 1nd were then oven dried at 70°C.,
powdered and then sieved through 0.4 - 0.5 nun sieve. This leaf powdar was used 1o analyse the organic carbon
coatent, Organic carbon content (%) of the feaves was determin € by using Welkley and Black method (Trivedi
e al., 1987) The samples of macro benthos were cofiected mbond Witk L s:0iment saniplés 10 estimate organic
carbon content for the seasonal study. . - A

4. RESULTS AND DISCUSSIONS
4.1 Sediment pH

Table pH: Station wise and season wise variations in pH

pH 1A 1B Average HA Hy Average
Monsoon 758 8.08 7.83 7.8 772 781
Post monsoon | 6,76 789 7325 73 76 746
Pre monsoon 733 719 5T R T 755 760
Average ) EF N L 763

According to Alongi et o, (2000}, the mangroves modify the sediment pH as licy release organic acids into the
sediment. In the present study the pH mnged between 6,76 and 8,08 with an average of 7.63 (Table pH) In
station wise comparisons there was no significant variation sest in the average value of pH which ranged
between 7,210 7.9. pH was found to be shightly alkaline excepe st Station [A

4.2 Moisture Content

———
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Table MC: Stationwise and seasonwise variations i moisture
content of sediments (%)

Moisture

Content (%) 1A 1) Averuge HA up Average
Monsoon 46.65 4.3 4573 43.37 4315 462
Post monsoon 5797 598 ) $8.885 ) !.47 5788 58.31
Pre measoon 4205 36.73 39.39 ek © 4047 41.09
Average 4889 4711 48 43,58 | 47.16 48.01

mmimmwmIitdclu'ghinponmmmﬂ:nngeofﬁ%bﬁ%ﬂ:moimemmdm
momoonandpummoanmmpdhumu.zcﬁmdlm.mmwmummmm
between 47% o 48 % Athalye (1988) also observed less fluctuation in the moisture content of the sediments of
mmmm:egmammmmmmmawmwmmmm
increase in post monscon and then decline in premonscon and monsoon. Borkar (2004), while studying the
mmmwmﬁmmmmlmmm

43 Sediment Organic Carbon

Table OC 1: Station wise and season wise variations in Organic cudn.n 94"Se.ﬂmal

(In percentage %)
Organic carbon (%) | IA | 1B | Average | FA | T8 | Average
Moasoon 240 | 489 | 365 | 063 | 46t | &3
Post monsoon 74 | 056 | 265 | 28 | 288 | I8
Pre monsoon 237 | 110 | 13 | 252 | 268 | 2460
Average 37 | 29 | 268 | 178 | 333 | 3%

lnﬂu:plutnlﬂndymeotguiccubuninﬂnledlmemsof'lhnemel:shmwdwinionsﬂomo.ﬁ%lotw%
(Table OC 1) with an average of 2.68 % 1o 2.56 "% at stations on both East and West bank of Thane creek.
Barlm(zoonrqnneduwmceofscdimm:amwbm fram 2.2% 1o 4, 16% with annual average of 3.09%
ut High Level Water Mark which is higher compared to present data. Average organic carbon content was very
high during monsoon except at station [1 A This indicates |oww}ﬁs of o;puic carbon content perceatage in
sediment compared to that in 2004

In station wisc trend of average organic carbon showed the average value 2.5% on the East bank and the
maximeum 2.6% on the West bank. On the East bank the sverage sediment organic carbon was higher 3.6%
duning monsoon and minimum 173 % during pre monsoon. The high organic carbon content in mansoon may be

“
227 24" Page5

-24" December 2010



Lake 2010: Wetlands, Biodiversity and Qimate Change

due 1o high organic matter lood carried and dispersed through beavy rainfisll. The minfall reported was vory
iregular.

The net content of organic carbon in mangrove sediment varies widely depending on the type of forest and the
geamorphology of the site (Gattuso 1998). In Thane creck the rate of sedimentation is 0.21 g C 10 0,22 g Cmy”
(Jha, 2006) and the average rate of Carbon accumalation is sot known yet According to Gattuso (1998) the
quality and quantity of material cxported from mangroves depend on forest type (rivering, fringe, or basin) and
productivity, as well as on physical constraints {strength and froquency of tidal inundation, river flow, wind
speed and its direction),

4.4, Sediment Organic Carbon beneath Avcennla maring

Table OC 2. Station wise and season wise variations in organic Garbon of sediment beneath
Avicennia marina at the depth of five cm. cach (In percintage %)

Avicenniu Station 1 Station 1

%0C T1 |11 TN | Average | 141 Tn | 140 Avernge
Monsoon 3665 | 17534 | 1.4658 | 2294 1,781 258 201 2123

Post monsoon 2054 | 15171 | 25286 | 2033 2781 | 21809 | 12643 | 2075

Premonsoon 1.896 | 0048 NA 142 1833 | 1264 | 1422 1.506
Average 2538 1406 | 1997 | 1916 | 213, | 2608 | 1.565 1,901

( -1 Topmost layee; 1-2 Second topmost layer; T-3 Third topmast layer)

On the West bank, the seasonwise trend the average organic carboa percentage  beneath Aweenmia marina
showed high sediment organic carbon  f the fop Iayer 2 53% and tllen the decling 1 406% fllowed by increase
of 1.997%(Table OC 2 ). 'This increase in organic carbon content at T T may be due to deposit of macrobenthos
or due to the accumulation of litterfall,  Also the overall organic carbon content was higher at station 1 then that
compared with station Il Avicenmia species on the East bank showed significant decrease depth wise with
maximum 2,131 % and minimum 1.565%.

e e e S ———— = -
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Fig. 1, Sodiment organic corbom (%) = im0 =1 < g ok es 0 o |
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4.3, Sediment Organic Carbon beneath Sonneratia apetala

Table OC 3. Stationwise and scasonwise variations in Organic carbon of Sediment beneath
Sonnordtia opetala st the depth of five con cash. (In percentage %)

Sonneratia Station [A [ Station [B
% 0C T Tl T | Average T T T | Average
Mansoon 314 336 195 | 247 3.160 2686 | 2497 | 2787

Post monsoon | 4.741 2,686 1.833 3.086 L675 2939 2084 222
Premonsoon 1,896 0948 NA 1422 LE% 1.264 0 1.053
Average 3259 1998 1.878 2327 2244 2.296 1517 2019

-
(=1 Topmast layer; T-2 Second tapmost layer: T-3 Third topmost layer)

In the present study the organic carbon deposit at station 1 was muck Ligher 3.25 % nt T-1 Layer The seasonwise
trend of sediment organic carbon beneath Souneratia apetala dowed significant decrease in organic carbon
content depth wise with an average 2.3% 10 2.0 % of organic carbon was stored in sediments. Ram and Zingde
(M)npwudlhnﬁnmudofmw”meofmmnmmwm”u
accunulation in sediment over the years. x

e e -

Fig. 2. Sediment Organic carbon bencath Sonneratia
apetala atthe depth of five cm, each
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The Fig 2 shows the season wise deposit of sediment organic carbon under Somneraria species. Thus when
nverage values of sediment organic carbon under cach species were compared, it was found that organic carbon
content was more in the sediments beneath Sonneravio sp. The average percentage was recorded in the 10pmost
layer (T-1) of sedinent ranging from maxinum 3259 % to minimum 1,901%. The sediment organic carbon in
the second wpmost layer (T-I1) ranged between 1,998 % to 1,406 %4 which was slightly Jower compared to T-1.
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The third topmost layer (T-111) value ranged from 1.997% 1o 1.517%. Not much variation in the percentage
organic carbon content was observed in T-1 and T- Il layers respectively. The average percentage of organic
carbon scoumulation at the depth of 15 cm was between 2.327% 16 2.019 % The sediment beneath Avicennia
marina and Sonneratia apetala together deposits 4.35 % of OC in the sediments.

R ————————— e A S —————————————————————————————————
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4.6. Organic Carbon content in green leaves (Fresh leaves) and litter fall (Dry leaves) of Avcemnia and
Sonneratia sp,

Table OC 4. Station wise and season wise variations in orgaaic carbon in
fresh and dry leaves of Avicennia marima and Sowneratia apetala

(In percentage %)
Organic carbon | Avicennia maring < | Sorreatia apotala
(%) Fresh leaves | Dry leaves Fret aves | Dy leaves
Monsoon 37.64 1303 35,08 303
Past monsoon 3705 1265 39,07 XD
Premorsoon 1338 1303 7 3 A K
Average 39.36 1290 386h 1305667 |

The organic carbon content of the leaves of both the species of mangroves did not vary significantly. The OC
content of fresh leaves was in range of 6,36 % to 38 88 % and that of dry leaves i.c. litter fall was 12.90 % to
13.05 % Seasonnl variutions in organic carbon of mangrove 'eaves did not show a definite pattern .Mishra
(2001) reported that mangrove leaves act as one of the sources of organic carbon to the underlying sediment.
Thus around 12.9 % of ceganic carbon from litterfll of Avicenmnia muring to 13.05 % of organic carbon from the
literfall of Sonneratia apetala may be deposited in the sedinidits dnnlielly. Also the sediment organic carbon
bencath Somreratia 2.3 % to 2 % was found higher compared 10 Avicernia maring, 1.98% to 1.90%.

4.7, Organic Carbon content in Macrobenthos

Tabie OC 3, Station wise and season wise variations in Organdc anh'oﬁ in

macrobenthos (In percentage %)
Organic
carbon (%) IA 1B Average HA s Average
Monsoorn 787 018 402 4.55 0.15 319
Post monsoon 79 1.89 489 19 063 4.58
Premonsoon 13.19 04 6.81 0.15 015 348
Average 9.65 084 524 42 031 375

The average organic carbon confent at stution | was observed sipnificantly high 5,24 % than that of stuion 11 3.75
%. Also Among station 1A and station [B of station 1. the percemtape Crganic carbon was 9.63 ar station 1A and
0.84 at station IB. During the study of macrobenthos th dansity of pulycheates was recorded high at stition 1A

e S——————
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Thus it can be stated that doe to sewage water influence the density of polycheates was increased which also
maght have contributed to high organic carbon ut station [A . Polyciwetes are usually the most abundant taxon in
benthic communitics and have been most ofien utilizxl ps indicaror Jpecies of environmental conditions. (Dean
2008) Also station 1A compased of considerable density of Serneratia aperale.

5. CONCLUSION

Most leaf’ production caters the detrital pathway as litter fll (Ssenger 1993) Leaves and, 10 o lesser extent,
twigs, branches, and bark are shed as litter throughout the yeur. Reproductive parts are shed scasonally. Litterfall,
which is negatively correluted with latitude, ranges from § to 70 mal € m-2 y-1 (mean = 32; Ref Twilley 1992 ),

Thane creek is rich i organic carbon due fo natural ansd amhropugenic sumces of organic matter The organic
carbon accumulated is therefore stored in the ecosystezn Yor cectain v pefore it is released and recyeled back 10

the atmosphere. Y

Mangroves are carbon sinks but are being increasingly cleared by hunaa beings. Only mangroves can provide a
namml control of eroding shoreline and increasing tdal amplingds Jue 10 globa) warming Coastal biodiversity
including the million migratory birds that visit Mumbai are housed Ly the 1aangroves. Despite of its importance
mangroves are under major threats today. Some of the major chuses are: =
*  Land reclamation - Most industrial houses, developers, builders are reclaiming the mangrove lands
{llegally. ¢
*  Pollution - There ar¢ over 200 non point sources of industrial and domestic waste discharges that
pollute entire water around the city - 6 times more than the assimilation capacity.
¢  Under the name of *development” creeks, nivers and other water bodies are altered in shape, size and

course.
Thus Conservation of mangroves will increase fixation of utuumh'&ic"am and carbon accumulation in the
form of organic matter that enters sediment through litter il énd residing mancrobenthos density. Destruction of
mangroves results in the oxidation and release to the stmosphere of the organic carbon stored in the sediments.
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