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Abstract

We studied meiofauna in the sediments and on the surface of roots of four mangrove vegetation
types in Chorao Island, Goa, Central West coast of India. A total of 14 taxa were recorded from the
mangrove roots while 12 taxa from the sediments. Nematodes dominate in the sediment of all
vegetation and the density ranged from 71.2% - 76.3%. Like sediments, nematodes also dominated
the mangrove roots and their contribution was in the range 48.5% - 61.6% followed by harpacticoids
(30.9% - 36.9%). However, compared to sediments, their density was quite low per 10 cm®. The total
meiofaunal densities in the sediments of four mangrove vegetation types are less: 519.5+343.12 ind.
10 cm? in Sonneratia, 343.5+283.13 ind. 10 cm™ for Rhizophora, 208.08+68.21 ind. 10 cm™ for
Avicennia and 166.16+66.44 ind. 10 cm™ in Bruguiera. Among different vegetation, roots of
Sonneratia had the largest density (31.45+19.29 ind./10 cm?), followed by Bruguiera (22.81+18.04
ind./10 cm?), Avicennia (11.55+7.92 ind./10 cm?), with the lowest in Rhizophora (10.66+5.89 ind./10
cm?).A significant variation was detected (P<0.01) in the meiofaunal density of the four mangrove
vegetation types. A vertical profile of meiofauna in each vegetation suggested that the upper 5 cm of
mangrove sediment contains >90% of the total meiofauna. The vertical variation of meiofaunal
density was also strongly significant (P<0.001). However, from the Rhizophora sediments,
nematodes were found to be existing below the Redox Potential Discontinuity (RPD) layer which is
considered a hostile biotope. Future studies should consider these thiobiotic species (below the RPD
layer), which are generally neglected. Investigation of their taxonomy, ecological interactions and
physiological mechanisms for adaptation will provide a better insight about the role of the RPD layer
and in what way they are different from the oxybiotic species (above the RPD layer). Studies
pertaining to sedimentary characteristics of different vegetations will deepen our knowledge on
meiofauna-mangrove interaction.

Key Words: Meiofauna, mangroves, vegetation types, vertical distribution, Central West coast of
India.



French Résume

Nous avons étudié la méiofaune dans les sédiments et sur la surface des racines des quatre types de
végétation de mangrove dans Chorao ile, Goa, du Centre-Ouest cotes de 1'Inde. Un total de 14 taxons
ont été enregistrés a partir des racines de palétuviers, tandis que 12 taxons dans les sédiments. Les
nématodes dominent dans les sédiments de toute végétation et la densité variait de 71,2% - 76,3%.
Comme les sédiments, les nématodes ont aussi dominé les racines de palétuviers et de leur
contribution était de 1'ordre de 48,5% - 61,6%, suivi par harpacticoides (30,9% - 36,9%). Cependant,
par rapport aux sédiments, leur densité était trés faible par 10 cm®. Les densités totales méiofaune
dans les sédiments des quatre types de végétation de mangrove sont moins: 519,5 + 343,12 salle. 10
cm™ dans Sonneratia, 343,5 + 283,13 salle. 10 cm™ pour Rhizophora, 208,08 + 68,21 ind. 10 cm™
pour Avicennia et 166,16 + 66,44 ind. 10 cm™ dans Bruguiera. Parmi la végétation différente, racines
de Sonneratia avait la plus grande densité (31,45 + 19,29 ind./10 cm?), suivie par Bruguiera (22,81 +
18,04 ind./10 cm?), Avicennia (11,55 + 7,92 cm” ind./10), avec I' plus bas dans les Rhizophora (10,66
+ 5,89 cm’ ind./10) Une variation significative n'a été détectée (P <0,01) de la densité de la
méiofaune des quatre types de végétation de mangrove. Un profil vertical de la méiofaune dans
chaque végétal a suggéré que les 5 premiers centimetres de sédiments de mangrove contient > 90%
de la méiofaune totale. La variation verticale de la densité de la méiofaune a été ¢galement fortement
significative (P <0,001). Cependant, a partir des sédiments Rhizophora, les nématodes ont été
trouvés a étre en vigueur en dessous de la discontinuité Redox (SPR) Potentiel couche qui est
considéré comme un biotope hostile. Les études futures devraient considérer ces especes thiobiotic
(en dessous de la couche SPR), qui sont généralement négligées. Enquéte sur leur taxonomie, les
interactions écologiques et les mécanismes physiologiques d'adaptation permettra de mieux
comprendre le rdle de la couche SPR et de quelle maniére elles sont différentes des especes oxybiotic
(au-dessus de la couche SPR). Les études relatives aux caractéristiques sédimentaires de végétations

différentes permettra d'approfondir nos connaissances sur la méiofaune-mangrove interaction.



Introduction

Meiofauna, being abundant in the benthic community both in terms of abundance and diversity, play
an important role in mangrove ecosystems. They cause re-mineralization of organic matter and stimulation
of microbial activity (Tietjen, 1980; Tietjen and Alongi, 1990; Castel, 1992; Coull, 1999) that sustains the
mangrove food web. Also meiofauna (Hodda & Nicholas, 1985) are known to be preyed upon by the juvenile
fish (Gee, 1989) and benthic macrofauna including shrimps, crabs, polychaetes and gastropods (Olafsson &
Moore, 1990). Due to their contribution to the mangrove food web, several studies have been carried out
worldwide (Gee and Somerfield, 1997; Somerfield et al., 1998; Olafsson et al., 2000; Gwyther and
Fairweather, 2002, 2005; Gwyther, 2000, 2003; Armenteros et al., 2006; Mokievsky et al., 2011).
However, studies on meiofauna densities in deeper layers are very scarce (Dye et al., 1983; Vanhove
et al.,, 1992) and in an Indian context, this is the first report, although several studies have been
carried out on the ecology of upper layer meiofauna (Ansari et al., 1993; Sarma and Wilsanand,

1994; Chinnadurai and Fernando, 2003, 2006, 2007).

There has been a lot of effort in meiofaunal studies throughout the world and also in India, but what
shapes the meiofauna variability is still not known. It has been shown that meiofauna are poorly
correlated with selected biogeochemical properties of sediments in Australian mangrove forests
(Tolhurst et al., 2010). It is a well known fact mangrove meiofauna is quite different from non-
mangrove meiofauna because mangroves are rich in tannins and organic matter. Recently, a study
revealed that plant-animal interactions are crucial nodes in the structure of communities and pivotal
drivers of ecosystem functioning (Garcia et al., 2011). So we selected meiofauna-mangrove as a
model for studying plant-animal interaction which will deepen our knowledge on how meiofauna
interacts with mangroves. Whether mangroves affect meiofaunal diversity is still a debatable topic
and needs further study from wide geographical areas. We attempted to answer three basic questions:
i) Does meiofaunal composition and density vary vertically in different vegetations? ii) Are phytal
meiofaunal groups host specific? iii) Are the phytal meiofaunal assemblages unique to mangrove

roots?
Materials and methods
Study area

The area selected for the present study is Salim Ali Bird Sanctuary (SABS), Chorao Island, Goa.
This is a part of central west coast of India. The studied area is a mixed mangrove area having
patches of Sonneratia alba, Rhizophora mucronata, Avicennia officinalis, and Bruguiera cylindrica.

Other species like Lumnitzera racemosa, Aegiceras corniculatum, Excoecaria agallocha, Acanthus



illicifolius, Xylocarpus spp. are sparsely distributed (Wafar, 1987). This area is a part of the Mandovi
estuary which undergoes wide fluctuations in environmental parameters including salinity,

temperature and DO (Wafar, 1987).
Field sampling

To get a clear picture about meiofaunal diversity in different vegetation types and its vertical
distribution, an intensive sampling was carried out at SABS on the 12.05.2011. Four different
vegetation types were selected: Sonneratia site (Sonneratia alba), Rhizophora site (Rhizophora
mucronata), Avicennia site (Avicennia officinalis) and Bruguiera site (Bruguiera cylindrica).
Meiofaunal samples upto 20 cm depth were collected in triplicate by the help of a plastic corer
(length: 30 cm, internal diameter- 3.5 cm). The sediment core was sliced 0-1, 1-2, 2-3, 3-4, 4-5, 5-
7.5, 7.5-10, 10-15 and 15-20 cm immediately to reduce the chances of migration. To distinguish the
meiofaunal communities of roots from that of sediment, 10 roots of the above mangrove species
were clipped. Rhizophora and Bruguiera roots were clipped from the base and trunk whereas those
of Avicennia and Sonneratia were clipped from the base only and kept in separate polybags. Then all
the samples were preserved in neutralised 5% formalin and Rose Bengal solution in the field and
carried to the laboratory. Sediment samples from the surface in triplicate were collected to measure

the sediment grain size and carried to the laboratory as such.
Laboratory analysis

The preserved sediment samples were sieved after 24 hours. But in case of roots, each unit was
placed in a measuring cylinder, shaken vigorously with filtered water then decanted and sieved as
described by Gwyther and Fairweather, 2002. Two sieves were used: the top being 500 pm and the
bottom 45 pm. The fauna passing through the 500 pm and retained on 45 um sieve was considered
the meiofauna. Roots were processed three times and the defaunated unit was kept separately for the
calculation of area later. For area calculation, diameter was measured by vernier calipers on three
regions per individual unit- one is the base diameter followed by middle diameter and then tip
diameter and average value was taken. The surface area was calculated as per the formula of a
cylinder that is mdh, where d is the average diameter and h is the length of the root. All the meiofauna
were enumerated in a counting chamber under a stereo microscope and the density was expressed per
10 cm?® for comparison. The specimens were identified to mixed taxonomic levels, because of
difficulties in taxonomy using the pictorial keys (Higgins and Thiel, 1988). The density of eggs and

larvae (nauplii and others) were low and hence were excluded from the analysis. A two-way



ANOVA was applied on the relative abundance of meiofauna to test the significance of variation

between different vegetations and vertical distributions.

Grain size was measured by sieving around 100 gm of each dried sample through a 63 p sieve.
Sediment retained on the sieve was considered as sand and passed through that was considered as silt

and clay and after taking weight of each fraction, the result was represented in percentage

(Buchanan, 1984).

Results
Density and diversity of meiofauna
Sediment

The total meiofaunal densities in the sediments of four mangrove vegetation types are low compared
to that observed by several workers elsewhere (Olafsson, 2000; Armenteros et al., 2006; Vanhove et
al., 1992): 519.5£343.12 ind. 10 cm™ in Sonneratia, 343.5¢283.13 ind. 10 cm™ for Rhizophora,
208.08+68.21 ind. 10 cm™ for Avicennia and 166.16+66.44 ind. 10 cm™ in Bruguiera (Table 1). In
case of Rhizophora sediments, meiofauna is distributed till 20 cm depth while in others it is limited
to a depth of 10 cm. Although meiofauna are present up to 20 cm depth, they are more abundant in

the upper 4-5 cm depth (Fig. 2).

The present study recorded 12 meiofaunal taxa (excluding eggs and larvae) from the sediments of the
four vegetations. Nematodes dominate in the sediment of all vegetation and the density ranged from
71.2%-76.3% (Fig. 3.1a, 2a, 3a & 4a). Sonneratia harboured 11 taxa followed by Rhizophora (eight
taxa), Bruguiera (eight taxa) and the minimum Avicennia (seven taxa). Harpacticoid copepods were
the second dominant group in Avicennia and Rhizophora constituting 17.9% and 17.4% respectively
(Fig. 2a & 3a); whereas in Sonneratia they were replaced by foraminifera (10.5%) (Fig. 2d) and in
Bruguiera by oligochaetes (9.3%) although harpacticoids were present in significant numbers (9.1%)
(Fig.4a). Other taxa such as bivalves, turbellarians, rotifers, oribatids, sipunculids, amphipods,

nemertines, kinorhynchs and ostracods were recorded in very low numbers.

ANOVA demonstrated significant differences of meiofaunal density among the mangrove

vegetations (P<0.01) (Table 4).
Roots

Distinct meiofaunal assemblages were found on the surface of different mangrove roots. A total of

14 taxa were recorded from the surface of roots of four mangrove species. A maximum of 11 taxa



were found to be associated with Sonneratia roots followed by nine taxa with Avicennia roots, eight
by Bruguiera roots and seven taxa by Rhizophora roots. Compared to the corresponding sedimentary
environment, roots had lower meiofaunal abundance. Among different vegetations, roots of
Sonneratia harboured the maximum density (31.45+19.29 ind./10 cm?), followed by Bruguiera
(22.81+18.04 ind./10 cm?), Avicennia (11.55+7.92 ind./10 cm?) and the lowest in Rhizophora
(10.66+5.89 ind./10 cm?) (Table 2). Like sediments, nematodes also dominated and their contribution
was in the range 48.5% - 61.6% followed by harpacticoids (30.9% - 36.9%).

Vertical distributional patterns of meiofauna
Sonneratia (Fig. 2)

Nematodes are abundant in the upper 1 cm of sediment (0-1 cm) and constitute 73% (159.9£106.5
ind./10 cm?) of the total meiofauna at this interval. The upper two cm comprised of 65% nematodes
and the upper four cm gathered 88% of total nematodes. The density of nematodes shows a gradual
decline to 10 cm. This depth interval also contributed 12% (27 ind.) harpacticoids of the total
meiofauna. Harpacticoid copepods were present in only the upper 3 cm. Foraminifera were more
abundant in deeper sediment and 68% (38.00% 13.74 ind./10 cm®) were found in the 2-5 cm depth
and they were found to a depth of 10 cm. Oligochaete showed a high abundance in the upper 2 cm
comprising 89% (35.67+17.55 ind./10 cm®) and were present to 7.5 cm. Other taxa such as

nemertinea, turbellaria and oribatida were present in negligible numbers in the upper 3 cm depth.
Rhizophora (Fig. 2)

Nematodes were found up to 20 cm depth; but 55% (137.0£102.9 ind./10 cm2) of these were
restricted to the upper 0-1 cm. The upper 5 cm contained 94% nematodes. Harpacticoids were to
65% (38.7455.9 ind./10 cm®) in the upper 2 cm and the density dropped suddenly with depth to
7.5cm. Oligochaetes were found abundantly in the 0-1 cm depth, constituting 55% (10+9.53 ind./10
cm?). The upper lecm harboured 45% (4.66+ 5.68 ind./10 cm?) of total polychaetes. Other taxa such

as foraminifera, turbellaria, rotifera and bivalvia are present rarely and in deeper sediment (2-5 cm).
Avicennia (Fig. 2)

The upper lcm comprises of 50% (74.8+27.1 ind./10 cm®), upper 3 cm 86% (129.5+50.9 ind./10
cm?) and upper 5 cm, 99% (148.7+52.4 ind./10 cm?) of total nematodes. In the upper 1 cm fraction,
nematodes comprised 80% of the total meiofauna. Nematodes were present to 7.5 cm depth.

Harpacticoids were gathered in the upper 4 cm depth and the upper 2 cm constitutes 78% of the total



harpacticoids. foraminifera, bivalvia, ostrcaoda, polychaeta, nemertinea, oligochaeta and turbellaria

were found; but rarely and to a depth of 10 cm.
Bruguiera (Fig. 3)

The entire core was characterized by a low density of meiofauna (166.1+66.4 ind./10 cm?).
Nematodes were present to 10 cm depth and 89% of nematodes (47.246.0 ind./10 cm?) were present
in the upper 1 cm. Then their density showed a gradual decrease. Harpacticoids were found to a
depth of 5 cm and more or less evenly distributed with depth. Oligochaetes dominated in deeper
layers with 91% (14.0£0.0 ind./10 cm?®) present in the 4-5cm layer. Other taxa like foraminifera,
turbellaria, polychaeta, nemertinea, bivalvia, ostracoda and unidentified sp. were present in

negligible numbers in deeper layers (2-5cm).

ANOVA detected significant differences on the meiofaunal abundance vertically (P<0.001) (Table
4).

Sediment granulometry (Table 5)

The details of sediment granulometry of sediments of four mangrove vegetations are given in Table
5. Sediments of all the four mangrove vegetation sites are dominated by silt and clay and sand
percentage is very less. There is not much variation in the sediment granulometry amongst all four

vegetation sites.
Discussion

Compared to the tropical sandy beaches (meiofaunal density: 1000-8000/10 ¢m?), the mangrove
ecosystem harbours less density i.e. 500 ind. /10 cm® (Alongi, 1989). However several studies show
mangrove sediments containing higher densities (Table 6). In general, in Chorao island, the density
is lower than other mangrove sediments described in the literature. This could be due to large tannin
concentrations in the sediment, derived from mangroves through litter fall and degradation (Alongi,
1987), but especially to seasonality and zonation (Dye, 1983).The meiofaunal density is inversely
related to the increase in monsoonal precipitation, increasing tannin concentrations and to the

increasing distance to the low water level (Dye, 1983).

Nematodes dominated in all vegetations as described by other workers. Their presence in deeper
sediments suggests that some thiobiotic species are well adapted to the harsh environment, where
soluble tannins and decomposing organic matter predominates (Armenteros et al., 2008).
Harpacticoid copepods are the second most dominant taxa and values are lower and in between

recorded values. Apart from these two dominant taxa, foraminiferans, oligochaetes and bivalves



contribute a significant amount. Chinnadurai and Fernando (2006) described foraminiferal density
varying from 26%-47% in an Avicennia site and was the second dominant after nematodes, whereas
in the present study, in the Avicennia site, they were present at only 2%. In the Sonneratia site, they
were the second most abundant contributing 11% to the total meiofauna. As reported by Hodda &
Nicholas (1985), Oligochaetes are present in substantial numbers in all sites, being second most
abundant (9.3%) followed by harpacticoids (9.1%) in the Bruguiera site, whereas in Sonneratia,

Rhizophora and Avicennia, they were present at 8%, 6% and 3% respectively.

Compared to sediment biotope, surface of the mangrove roots contain slightly more number of taxa,
indicating their biodiversity potential and needs further attention from conservation point of view.
Although nematodes and harpacticoids are prevalent on the surface of the roots and in the sediment
of all the vegetations, few meiofaunal taxa (uropodina, isopoda, amphipoda and sipunculida) seem to
be present (although density is very less) only on the roots of particular species. Similarly the other
taxa bivalvia, oribatida and ostracoda are found only in sedimentary biotope. Future studies should
focus on the host specificity of these meiofaunal groups and their interaction with mangrove
vegetations. The less abundance of meiofauna on the surface of mangrove roots compared to
sedimentary biotope in all four mangrove vegetations could be due to three reasons: (1) very less
amount of sediment available on the surface of roots limits the available interstitial space for
meiofauna, (2) the thin sediment layer on the roots get desiccated during low tide exposing animals
to dehydration and (3) hydrodynamics (turbulence and currents) might detach the animals from the

roots.

The decrease in meiofaunal density with increasing depth may be attributed to several causes: 1)
vertical pH changes, ii) vertical decrease in O,, iii) vertical decline in pore water content, iv) vertical
decreases in organic carbon. Although these factors were not measured in the present study, the
black sulphide rich layer indicated by colour (Pers. observation) suggests low oxygen conditions and
high sulphide concentrations. This could be the primary factor (in combination with other above
mentioned factors) responsible for the decrease in harpacticoid density with depth (Wieser et al.,
1974). Due to similar granulometric composition of sediments in all mangrove vegetations, it is clear
that sediment chemistry might have a profound influence on the meiofaunal community structure

rather than sediment granulometry although we have not measured the tannin concentration.

Nematodes are already reported from the sulphide biome (Fenchel and Riedl, 1970). This study also
finds a few nematodes below the 10 cm depth only in Rhizophora vegetation. These nematodes may
be unique to this biome, in tolerating the reducing environment as per Vanhove and her coworkers

(1992). Also these nematodes may be different from those of superficial layers in response to

8



tannins, as deeper layers would contain comparatively less tannin. In the case of other vegetations,

the meiofauna is restricted to the upper 10 cm depth.

Fiddler crabs (Uca spp.) are the ecosystem engineers in mangroves and abundant in Chorao island
(Pers. Observation). The bioturbation activities of the crab translocate sediment, organic matter and
nutrients and enhance oxygen penetration into the deeper sediments (Kristensen, 2008). This might
be influencing the abundance and distribution of several meiofaunal taxa, as reported by DePatra and

Levin (1989).

The present study provides preliminary data for understanding the complexities existing between
mangroves and meiofauna. For a better understanding about the role of the RPD layer and vertical
distribution, a species level approach is required, particularly for the thiobiotic species (below RPD
layer). A sound knowledge of ecological interactions is a necessity for improving management

practice.
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Table 1. Total Meiofaunal density/10 cm® (Mean+SD) in the sediment of different vegetation types

Tableau 1. Méiofaune totale density/10 cm® (moyenne + écart-type) dans les sédiments des différents types de végétation

Taxa Sonneratia Rhizophora Avicennia Bruguiera
Nematoda 369.71£199.93  249.10+158.89  150.80+49.44  126.79+33.96
Harpacticoida 37.36+50.24 59.65+90.55 37.28+5.66 15.16£10.72
Foraminifera 54.41+£53.72 3.28+2.27 4.00£1.49 1.47+0.30
Turbellaria 7.2146.98 1.31+1.14 0.00+0.00 2.114+2.98
Oligochaeta 39.99+20.40 20.32+18.30 5.2745.06 15.37+£14.00
Nemertinea 4.92+4.92 0.00+0.00 1.68+1.19 1.47+1.49
Polychaeta 4.26+4.09 8.85+10.27 4.84+5.06 2.53+1.79
Oribatida 0.33+0.57 0.00+0.00 0.00+0.00 0.00+0.00
Rotifera 0.00+0.00 0.33+0.57 0.00+0.00 0.00+0.00
Bivalvia 0.00+0.00 0.66+1.14 3.37+1.79 0.84+0.60
Ostracoda 0.00+0.00 0.00+0.00 0.42+0.00 0.21+0.30
Unidentified sp.  1.31+2.27 0.00+0.00 0.42+0.00 0.21+0.30
Total 519.5+343.12 343.5+283.13 208.08+68.21  166.16+66.44

Table 2. Meiofaunal density/ 10 cm® (Mean+SD) on the surface of the roots of different vegetation types

Tableau 2. La densité de la méiofaune / 10 cm* (moyenne + SD) 4 la surface des racines de différents types de végétation

Taxa Sonneratia Rhizophora Avicennia Bruguiera
Nematoda 15.254+6.96 6.56+4.12 6.79+3.64 12.6449.06
Harpacticoida 11.06+6.60 3.53+1.18 3.57+2.04 8.39+6.95
Rotifera 2.04+1.19 0.28+0.23 0.41£0.73 0.35+0.35
Polychaeta 0.75+1.44 0.00+0.00 0.06+0.19 0.11+0.15
Oligochaeta 1.14+1.47 0.14+0.18 0.29+0.41 0.29+0.34
Kinorhyncha 0.17+0.38 0.00+0.00 0.00+0.00 0.00+0.00
Foraminifera 0.15+0.22 0.07+0.08 0.12+0.25 0.00+0.00
Turbellaria 0.70+0.67 0.04+0.05 0.12+0.24 0.30+0.31
Sipunculida 0.02+0.05 0.00+0.00 0.00+0.00 0.00+0.00
Amphipoda 0.02+0.05 0.00+0.00 0.00+0.00 0.00:£0.00
Nemertinea 0.00+0.00 0.00+0.00 0.13+0.24 0.19+0.19
Uropodina 0.00+0.00 0.00+0.00 0.06+0.18 0.54+0.69
Isopoda 0.00+0.00 0.04+0.05 0.00+0.00 0.00+0.00
Unidentified sp.  0.15+0.26 0.00+0.00 0.00+0.00 0.00+0.00
Total 31.45+19.29 10.66+5.89 11.55+£7.92 22.81+18.04
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Table 3. Vertical profile (Mean+ SD/ 10 cm?) of Nematoda (N) and Harpacticoida (H) in different vegetation types

Tableau 3. Profil vertical (moyenne + SD / 10 cm?) de nématodes (N) et Harpacticoida (H) dans différents types de

végétation
Depth  Sonneratia Rhizophora Avicennia Bruguiera
(cm) N H N H N H N H
0-1 159.9+106.5 27.2432.6 137.0+£102.9 21.6+31.5 74.8+27.1 16.0+2.4 47.246.0 42+12
1-2 80.6+48.3 9.2+15.9 40.0£23.2 17.0+24.4  33.5£21.7 12.8+1.5 21.1£1.2 3.6£2.7
2-3 44.6+25.0 1.0£1.7 29.249.7 7.5¢13.1 21.3£2.1 6.1+4.5 26.3+6.9 3.8+4.2
3-4 40.3+28.1 0.0+0.0 12.849.4 4.6£7.9 12.0+1.5 2.1+1.8 15.0+7.4 1.7£2.4
4-5 25.2+17.1 0.0£0.0 15.7£13.5 6.2+10.8 7.2+0.0 0.0£0.0 9.5+6.3 1.9+2.7
5-7.5 13.1£8.8 0.0+0.0 6.6+6.9 2.3£3.2 1.7+0.0 0.2+0.3 6.1+4.5 0.0+0.0
7.5-10  5.9455 0.0+0.0 6.6t4.4 0.3+0.6 0.4+0.0 0.0+£0.0 1.7£1.8 0.0+0.0
10-15  0.0+0.0 0.0£0.0 0.3+0.6 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0 0.0£0.0
1520 0.0+0.0 0.0+0.0 1.0£0.7 0.0+0.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0
Total 369.6+239.3 37.4+50.2  249.2+171.3 59.5£91.5 150.9+£52.4 37.2£10.5 126.8+34.0 15.2+13.1

Table 4. Results of two-way ANOVA on vertical sections and vegetations, significance is shown at *P<0.01 and

**P<0.001 level

Tableau 4. Les résultats de deux ANOVA sur des sections verticales et des végétations, la signification est indiquée en *
P <0,01 et ** p <0,001 niveau

Factor df MS F
Vertical sections 59893.74 8 7486.71 12.15%%*
Vegetations 8431.25 3 2810.42 4.56*
Total 83110.7 35

Table 5. Granulometric composition (in %) of the sediments in different mangrove vegetations

Tableau 5. Composition granulométrique (en%) des sédiments dans la mangrove différents

Rhizophora Avicennia Sonneratia Bruguiera
Sand 16.4 12.8 15.6 7.6
Silt+Clay ~ 83.6 87.2 84.4 924
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Table 6: A comparative account of meiofaunal densities in different mangrove vegetation types as reported from different
parts of the world

Tableau 6: Un comparatif des densités de la méiofaune dans les différents types de végétation de mangrove comme
signalés dans différentes parties du

Location Meiofauna* Nematoda* Harpacticoida* Vegetation Reference
Chorao island, 520 383 37 Sonneratiaalba  Present Study
India
Chorao island, 344 249 60 Rhizophora Present Study
India mucronata
Chorao island, 209 151 37 Avicennia Present Study
India officialis
Chorao island, 166 127 15 Bruguiera Present Study
India gymnorrhiza
Island of Santa 77-1589 196—810 6-20 Avicennia Netto & Gallucci,
Catarina, Brazil. sp., Laguncularia 2003
racemosa.,
Rhizophora
mangle.
East & West 205 -5263 166-4435 3-394 Avicennia Olafsson, 1995
coast of marina,
Zanzibar, Sonneratia alba,
Africa. Ceriops tagal,
Rhizophora
mucronata,
Bruguiera
gymnorrhiza
Unguja island, 271-656 380-571 39-223 Avicennia marina  Olafsson, 2000
Zanzibar
Gulf of 0-1298 5-591 0-15 Avicennia Armenteros et al.,
Batabano, Cuba germinans, 2006
Rhizophora
mangle,
Laguncularia
racemosa
Pichavaram 508 260-342 3-20 Avicennia marina  Chinnadurai &
Fernando, 2006
Pichavaram, 827-890 0-800 0-105 Avicennia marina  Chinnadurai et al.,
India 2007
Rhizophora
Cochin, India 18 11-78 0-5 apiculata Chinnadurai &
Fernando, 2006
Avicennia marina
Cochin, India 508 260-342 3-20 Chinnadurai &
Sonneratia Fernando, 2006
caseolaris
Cochin, India 189 155 0 Chinnadurai &
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Gazi bay, Kenya
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Gazi bay, Kenya
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Bruguiera
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Vanhove etal.,
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Vanhove et al.,
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Fig. 3. Meiofaunal composition (%) in the sediment (a) and on the surface of roots (b) of different vegetation types (1-
Sonneratia, 2- Rhizophora, 3- Avicennia and 4- Bruguiera).

Fig. 3. Composition méiofaune (%) dans le séparateur (a) et sur la surface des racines (b) de différents types de
végétation (1- Sonneratia, 2- Rhizophora, 3- Avicennia and 4- Bruguiera).

19



