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Quantitative distribution of meiofauna in the depth range 20 to 1000 m of the Gulf of Martaban, Andaman Sea was studied from
46 stations during a synaptic survey carried out in April-May 2002 of ORV Sagar Kanya Cruise SK175. Fauna was dominated by
three taxa: free living nematodes (80%) benthic copepods (5.9%) and foraminiferans (2.8%). Other groups together contributed mot
than copepods in total abundance. Total density ranged between 40 and 622it@ dny weight biomass from 0.21 to 0.428 mg /

10 cntin different sediment type and depth zone. Numerical abundance of meiofauna was high in fine silty clay and low in sandy
bottom. Formation of three main clusters suggests the influence of dominant sediment texture of clayey sand sandtgiltlelay, s
clayey-silt, and sandy substratum. Fauna was contagiously distributed except at few stations where the distributionrwas regula
Meiofauna of the present study were similar to those of Andaman Sea and Bay of Bengal and the density changes appears to be rela
to hydrographic condition and sediment characteristics of the region.

[Keywords: Meiofauna, Quantitative distribution, Martaban Bay, Myanmar coast]

Introduction response of meiofauna of different ecosystefoday
majority of meiofaunal studies focusing on

Itis well rgcognlzed that effective managem_entenvironmental challenges point to the urgent need of
and conservation of coastal resources neceSS|tat%§(p|0ring potential usage of meiobenthos in

und(_arstandi_ng system struc_:ture ano_l function aknhvironmental policy
multiple spatial scale Soft sediment meiofauna has
been the subject for intense quantitative study due to  Gulf of Martaban (Ayeyarwady continental
the important role it plays in the functioning of the Shelf), East Andaman Sea, is one of the least
coastal system. Knowledge on meiobenthos hamvestigated regions of the Indian Océan
increased considerably during recent decades, antlyeyarwady is the fifth largest river in terms of
attempts have been made to relate standing stoclssispended sediment discharge and together with the
with various environmental factd® Increase of Sanlween and Sittang deposits annually more than
interest in meiofauna research has produced aB850 million tones of sediment into the northern
expanding volume of literature on many aspect of thisAndaman Sea. Freshwater and sediment discharge
field particularly from temperate water. The are highly seasonal with more than 80% of the annual
understanding of mechanisms that control thedischarge during the south-west monsoon. During this
abundance and biomass of meiobenthic fauna of thgeriod the enhanced flux of labile organic material
continental shelf and open sea in tropics has beereaches to the benthic boundary that has profound
limited by the paucity of descriptive studies of subtidalimpact on the distribution and abundance of benthos.
benthic communitie’s Considering their role in  This makes the present study area a complex system
nutrient cycle, food for higher trophic group and theirfor oceanographers. There are few studies carried
use as biological indicator it is important to study theout on meiobenthos from the eastern Bay of Bengal
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and Andaman Sé&# but there is no information on 0.5 mm mesh size and the lower one of 0.062 mm
the benthos of the Gulf of Martaban, Myanmar coastmesh size. Animals retained on the lower mesh screen
Such information would be vital considering thesewere considered for meiofauna. Meiofauna samples

areas for natural resources such as fisheries, mineralgere examined under Stereoscopic binocular
oil and gas. The main objective of the present studynicroscope and all organisms were identified to major
was to examine the quantitative distribution oftaxa level and enumerated. Only dominant nematodes
meiobenthos of the Gulf of Martaban, Myanmarand copepods were identified up to family level. Dry

coast, north-east Andaman Sea.

Materials and Methods

Meiofauna sampling was conducted at 47 station

weight biomass was calculated by taking
representative individual biomass (average) of each
group after drying in an Oven at 60°C till a constant

Wweight was achieved.

during April-May 2002 cruise SK 175 of Sagar Kanya pata analysis

(Fig. 1). One grab sample (0.1%2rarea, 20 cm
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Fig. 1- Map showing station position in the study area
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For total density average of three replicate was
taken and the mean valve per was calculated. The
data were subjected to statistical analysis using
PRIMER. Green’s index of dispersi8nwas
calculated for total meiofauna by the following
equation:

ID = (S/x — 1) ("x — 1) ... (1)

where, $=variance, Xx = mean number of animals,
x=number of animals in each replicate. The index
value of 0, +1 and -1 indicate maximized random
distribution, clumped distribution and uniform
distribution, respectively. Sheparéfssediment
classification, based on proportions of sand, silt and
clay size particles was used for the description of
sediment type. The correlation coefficient between
density/biomass and depth was performed using best
fit regression.

Results
Distribution of sediment

The distribution of sediment is related to the bottom
topography and prevailing currents in the area.
Present area falls under Gulf of Martaban of the
Ayeyarwady continental shelf which has complex
sedimentary system. A detail report on the sediment

penetration) with undisturbed top sediment wasdistribution of the present study area is given in Rao

collected for meiofaunal analysis. Three meiofaunakt.afs.

Sediment transport and the movement of

sub-cores (disposable syringe of 2 cm inner diametesuspended matter is a seasonal feature and plays
and 10 cm length) were removed from the gralxcritical role in the in the biogeochemistry of the &tea
samples and preserved separately with 5% buffere8ediment distribution reveals three distinct areas in
formaldehyde and Rose Bengal solution, sealed angrms of sediment texture (i) a near-shore mud belt
stored on board the ship for sorting. Meiofauna in(ii) outer shelf relict sand and (iii) mixed sediment
all core fractions were extracted by sieving thewith varying proportion of sand, silt and clay at
samples with a set of two sieves, the upper one dhtermediate depth.
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Faunal composition and abundance was moderate to high, suggesting that the present
study with the fine and medium sediment types were

The total meiofaunal density (No/10 tsurface  capable of supporting good meiofauna population.
area) enumerated in the samples from different deptfThere were however, some qualitative differences in
and station is given in Table 1 and Fig. 2. Densitythe occurrence of major meiofauna taxa among the

Table 1-Distribution of meiofaunal density (No./1G¢m@mnd dry weight biomass (mg/109nm the study area

St. No. Sediment type Depth (m) Biomass Density
2 sand,silt,clay 137 0.28 409
2B Silty- clay 71 0.33 475

Silty-clay 49 0.36 525

Silty- clay 132 0.21 301
10 clayey,silt 31 0.38 544
19 Silty- clay 282 0.28 406
20 sandy 33 0.30 440
22 Sand silt clay 37 0.38 551
25 Clayey-sand 47 0.35 509
29 Sandy 90 0.33 481
31 sandy 90 0.31 448
33 sand,silt,clay 88 0.29 428
35 Silty- clay 50 0.29 419
37 Clayey-silt 23 0.38 544
40 Clayey silt 63 0.28 411
46 Sand, silt clay 20 0.39 569
48 Silty- clay 22 0.42 612
50 Silty- clay 20 0.42 606
52 Sand Silt clay 28 0.38 553
53 Silty- clay 27 0.38 543
55 Sand silt, clay 31 0.40 572
57 Silty- clay 68 0.32 470
63 Sandy 35 0.41 590
64 sandy 52 0.37 531
66 sandy 97 0.29 422
68 sandy 103 0.29 425
75 sandy 73 0.32 468
76 Silty-clay 94 0.31 44
77 sandy 78 0.29 428
79 sandy 57 0.30 430
96 clayey,silt 550 0.25 368
97 Clayey-silt 600 0.24 346
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98 sand,silt,clay 230 0.32 464
101 Sand-silt-clay 225 0.24 353
102 sandy 110 0.25 359
109 Silty-clay 51 0.25 365
110 sand,silt,clay 72 0.29 425
112 Sand silt clay 85 0.28 402
115 sandy 124 0.22 475
116 sandy 96 0.23 335
118 sand 83 0.27 393
120 sand 80 0.28 406
122 sandy 198 0.28 401
126 sandy 75 0.29 427
128 sandy 232 0.32 444
129 Clayey-silt 946 0.28 329
93 sa° 95° og® or° o8y dominant group in the meiobenthos, comprising more
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Fig. 2-Distribution of mean meiofaunal density in the study

area.

than 80% of the total fauna. Harpacticoida was next
in the order of abundance (5.39%) followed by
foraminiferans, and turbellarians. Other group
showed higher percentage than copepods but in reality
this group was represented by polychaeta, ostracoda,
tardigrada, kinorhyncha, gastritricha and crustacean
nauplii which were insignificant in their numerical
abundance. Total faunal density ranged between 44/
10 cnt (Station 76) and 612/10 éfStation 46)with

an average value of 460/10 &rithe numerical
abundance of meiofauna was generally high in the
shallower depth and decreased progressively with
increasing depth. Nematodes were the only group that
showed 100% prevalence while benthic copepods
recorded from all but one station (#76). The other
groups were inconsistent in the occurrence.

Meiobenthic biomass (mg/10 émdistribution
showed wide variation and the values ranged between
0.21 and 0.428 (Fig.3). Presence of larger
foraminiferans increased the dry weight biomass.
Near-shore areas (<50 m) mainly contribute the high
biomass production and the standing crop decreased
with the increasing depth as was seen in the case of

stations. Ten taxonomic groups and crustacean naupbfensity distribution.

were identified. They

include Nematodes,

Nemertines, Foraminiferans, Harpacticoid Copepods, An attempt was made to study the dominant
Turbellarian, Polychaetes, Kinorhyncha, Ostracodafamilies of two major taxa, the nematode and benthic
and Tardigrada. Nematodes were always nearly theopepod. Dominant nematode families were
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R S TR S 18° Table 2—-Distribution of meiofauna (No/10 §nn
relation to depth

Depth (m) No of Total density Rang
observation and mean with SO

0]

‘Yanoon

20-50 13 419-590 (550+44.7)

51-100 19 44-531 (412+99)

101-200 6 301-425(399+57.7)

201-500 4 353-612(416+42.3)

[
.
P }

501-1000 4 329-368(349+14)

M3 Ectinosomatidae, Diosaccidae, ameiridae,
: g L Paramesochridae and Laophontidae. Many of the

| osvosnocm? iz N families were represe.nted by fe_vv individu_al and were
B not confined to a particular habitat or sediment types.

1 D oz00aorocn? I Copepods had dominant members of interstitial and

———y 11° soft bottom sediment.
93" a4 a5* 96° a7 98°

Fig. 3-Distribution of DW biomass Distribution in relation to depth

711 >0.40/10Cm?2

Oncholaimidae, Comesomatidae, Desmodoridea, A depth-wise profile of the density distribution of

Xyalidae and Linhomoidae, represented by severamajor taxa (Table 2) and total density (Table 3) is
species of nematodes. Hey were more abundant igiven. Statistical analysis (T- test using 46 samples)
fine deposit of silt and clay. Dominant Harpacticoid revealed a significant difference in the average depth-
families encountered were Longipediidae, Canuellidayise numerical abundance of meiofauna (P<0.05)

Table 3—Percentage composition of meiofaunal taxa in different depths.

Taxa 20-50 m 51-100 m 101-200 m 201-500(m  >500 m
Nematoda 75 78 82 77 83
Harpacticoida 5 6 5 8 5
Turbellaria 4 2 2 2 2
Foraminiferans 3 2 3 3 4
Polychaeta 3 2 2 1 -
Gastrotricha - 2 - 1 -
Tardigrada 2 1 - 2 2
Kinorhyncha 1 2 - - 2
Ostracoda 2 3 2 1 -
Nemertine 2 - 3 3 1
Crustacea nauplii 3 2 1 2 1
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except at 201-500 m . Higher count in 201-500 m 40
was due to the occurrence of large number of ®
foraminiferans. Fauna declined with increasing depth 350
These changes were more pronounced in thi
shallower region than in the deeper water. Nematode
were more consistent in occurrence at all depths <
Benthic copepods remained low in all depths (< 8%). ;
However, among other groups the turbellarians wer¢ 3 so0- ®
found to decrease with increasing depth.
Foraminiferans, on the other hand, showed no effec
of depth. Other groups of polychaeta, gastrotricha
tardigrada, ostracoda and crustacean nauplii wer
inconsistent in occurrence. Numerical abundance an 300 P R ST ST
biomass of meiofauna showed negative but Latitude

insignificant correlation with depth (Fig. 4).

250 T T T T T T T T T T

400

Fig. 5-Trends of average total density ( £SD) with latitude.
(a) Nematoda (b) Total meiobenthos.

0 ® y=-0227%+ 4724 According to Sajaret al'Svariables such as depth,

500 18y s latitude and organic matter are the most relevant
-E;gg % Ve ’ parameters influencing the biomass and density of

* . .

320 subtidal meiofauna.

100

0+—2 . : 3 $ % . . .
5 " 3 o .o ok Fauna—sediment relationship

depth

The distribution and abundance of meiofauna is
strongly related to sediment granulometry. Although
the sediment was classified originally into five types,

05 (b) ¥ = -0.0001x + 0.3347

. 04 R*=04768 for convenience it was grouped into three types
S03 |78 . namely (1) clayey sand and sand silt clay, (2) silty-
202 Yl * clay and clayey silt and (3) sandy. Average meiofauna
801 density and biomass was calculated in each type and
£ 0l , . . ; , the result is presented in Fig. 6. Density and biomass
0 200 400 600 800 1000 were maximum in sediments of silty clay and clayey
Wopity silt. In the other two types of sediment the density

and biomass distribution was lower. Richness or
Fig. 4-Distribution qf meiofaunal density (a) and Biomass (b) paucity of fauna in different sediment types depends,
in refation to depth to some extent, on the inter-particle space created by
Total meiofauna and dominant taxa nematode Wheltlhe particle size of the .depo'sit. Nematode familigs
L ... _showed preference to fine silty-clay and clayey-silt
plotted ona Ia_ntudmal §cale, showed some V"’mat'or\]/vhile the benthic copepods were more common in
in density distribution (Fig.5). Faunal density showed
) . . . ““sandy substratum.
increasing trend towards north. A slight lowering in
number was seen between Latitude 16° and 17° Dispersion pattern of meiofauna when compared
probably because there were fewer number of samplégetween replicates showed clumped or contagious
and smaller area covered in the sampling. Nematodefstribution. Of the 46 sets of Green’s index value,
being numerically the dominant group, showed a tren@nly three indicated a uniform distribution and non-a
similar to total density. Due to the sheer numericakrandom distribution. This corroborate the earlier
dominance the nematodes become the maineport that meiofauna density was clumpesiich
representative of meiobenthic organisms that isvegative distribution is attributed to patchy food

reflected in spatial and temporal distribution trend.dispersion in the sediment and oxygen availability.
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of meiofaunal density and from the resulting
a dendrogram it was possible to differentiate 3 main
€00 clusters. Fine sediment of silty-clay formed the
largest cluster while stations having clayey sand and
& 5001 sandy sediment were grouped in the second cluster.
§ 400 The stations having sand, silt and clay formed the
i'.- intermediate group were and placed under third
5 300 cluster. The main clusters were determined at 56%
-‘g 200 - similarity. Each sub cluster was further sub divided
a and the maximum similarity of 88% was observed
100 ) e ;
between station 28 and 96. A similar picture emerged
o ' ; when the stations were put under MDS plot (Fig. 8).
cliyey-sand and sadd y-clay clayey- This suggest that the heterogeneity in the occurrence
sand-silt-clay silt
n ™
b
= 0.4 & Ta2nie m 9
S - P
= 03 12 -4401 % 7%
£ > 2
-E ns 125 ey
g 0.2 el w 125
.S 3 % 2118 o &
[ 19 o]
= 0.1 128 vl 'R e
o 0 2 s
6 n
.-+ . . 110 2
clayey-sand and sand silty-clay 7 S
sand-silt-clay &clayey-silt g

Fig. 8-MDS ordination of investigated stations for major

. . . -
Fig. 6-Abundance of meiofauna (average+SD) in different meiobenthic taxa

sediment type. (a) density (b) biomass

The hierarchical grouping of stations resulting from _
cluster analysis using groups average linkage off meiofaunal assemblages of the Gulf of Martaban
meiobenthos taxa is shown in Fig. 7. Bray Curtis'S influenced significantly by sediment type and the

similarity was calculated on the root transformed datfganic input brought by. Large variation in the
clustering suggests differences in the overall station

0 wise abundance of dominant taxa. There was greater
richness of same individuals at some station while
others showed overlapping.

804

Discussion

% to Similarity

1 A general pattern relating benthic community to
environmental factors across several spatial scales
and their critical role have long been establi$hed
100 The faunal abundance generally show a trend in
RESRERC oS EARSERNERENSATREESE3RRGETERERATEEVRS . .
stations number to decrease as water depth increases which
is related to the amount of food reaching the seafloor.
Fig. 7-Hierarchical classification of the stations with respect However, these general patterns are locally influenced

to percent similarity in abundance of major taxa by a number of abiotic factors such as hydrographic
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regime and sediment biogeochemistriverse  of present data of meiofaunal density with data from
nature of meiobenthos appears to be the feature afther areas is given in Table 4. Although the density
Gulf of Martaban. Standing crop distribution does notdistribution in the Bay of Bengal was higher at all
strictly follow the well defined depth distribution and depth, the meiofaunal abundance in the Andaman sea
this could be explained by the major outlet ofwas similar to the present area with similarity in
Ayeyarwady in the gulf. Sediment dispersal in thefaunal composition. Comparison of meiofauna data
Ayeyawady shelf and Gulf of Martaban is strongly from depth transects of different geographical region
dependent on the reversing monsoon cuitemine  imply that deviation in trend distribution of standing
grained sediment coming through river dischargestock can be explained by variation in local
along with suspended material settled in the gulf a”%roductivity and prevailing hydrographical
surrounding coastal area. It brings large amount ofonditiong. The decreasing meiobenthic standing
sediment and nutrient in the area. crop with increasing depth has also been reported by

Sediment granulometary is closely related to thePthers and is attributed to the paucity of food in the
distribution and abundance of benthos. This wa§léeperwatefs Subtidal meiobenthic abundance and
clearly demonstrated in the present case. Higifommunity composition is governed by the
impoverishment in sand silt clay type sediment wagvater. Ayeyarwady river discharges large amount of
reported from Andaman Seaso. The fine sediment sediment loaded with nutrient in the Martaban gUlf
particles adsorb high organics and attract microbiaihich may provide the additional source of food for
flora on which many meiofauna feétls Sediment high population of metazoan meiofauna of the area.
pore waters are important as they allow for theA number of meiofauna are reported to feed on
mobility of nutrient ions (phosphate, nitrate, microphytobenthos and adsorbed organic particles
ammonium, silicate) across the sediment interface angarticularly in shallow are&s
in the sediment itself. There are number of sediment
dwelling functional group among meiobenthos that.

are considered to enhance the porosity of the sedime m%rlne ecosyft((ejrr]:. ng?hmacrofaL?Jér;iI;tan(i:ng tcrop
via their activity®. Nematodes are known as the as been reported from the same cently 1

conveyor belt and help in the oxygenation andha@s been reported that meiofauna constitute very
re-mineralization of the sediménThis allows other activeé component of the benthic ecosystem and is

functional groups to co-exist in the same niche. more efficient in transferring the energy to higher
trophic levels in comparison to its larger

The degree of heterogeneity and taxonomicounterpaf®?2 This along with macrofauna appears
distinctness is the result of interaction of physico-to be key factor associated in benthic productivity of
chemical properties in the sediment distribution anchn are#®. The data of present study has given a first
prevailing environmental conditions. A comparison hand information on meiofaunal densities, of Gulf of

Abundance of benthic fauna support the food chain

Table 4—Comparison of meiofaunal density from different areas

Locality Depth (m) Total density Reference
Range and mean with Sp
Bay of Bengdl 15-50 358-987(505+112) Ansari et al , 2977
Bay of Bengdl 100-150 260-1630(638+276.5) Ansari et al, 1977
Andaman Sef 30-2150 68-438(247+106.4) Ansari & Parulekar, 1981
Malacca Strajt 80-13500 50-250(149+54.6) Parulekar and Ansari 1981
Present Study 50-1000 44-612(460+79.2)
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Martaban, Myanmar coast. It is possible that thelo.
meiobenthic population of Myanmar coast is
influenced independently by a complex suit of
environmental parameters such as sediment!
characteristics, depth, latitude and biological
parameters. However, due to non-availability of data, ,,
on environmental variables a significant correlation
could not be drawn. Itis suggested that more studieg;
in the present area are required for a better
understanding of the spatial and temporal distribution
of meiobenthos and their critical role in the benthic

system and local environmental policy.
14.
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