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ABSTRACT 
 

The present study was conducted to observe distribution of  meio-fauna community structure and 
its variation both spatially and temporally in relation to the sediment temperature, salinity, dissolved 
oxygen, chlorophyll – a, organic carbon and soil composition. A monthly sampling was carried out 
during one year of time period at three stations. The meio-faunal density ranged from 27 to 56 
no/10 cm2.  Among them harpacticoid copepods were dominant followed by nematodes. The fauna 
was significantly correlated with environmental parameters like temperature, salinity, chlorophyll, 
organic carbon and dissolved oxygen. 
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1. INTRODUCTION 
 
The Creek is influenced by a semi diurnal tide in 
a tidal day. The sea water penetrated up to the 
distance of 16 km during high spring tide. The 
importance of the Creek has increased 
considerably during this decade owing to its 
contribution to fisheries, salt pans, collection of 
molluscan shells for various uses, shrimp farms 
and also shrimp seed collection. Bhavanapadu 
Creek is associate with the wetlands, providing a 
livelihood to surrounding areas and being rich in 
biodiversity [1]. The Creek is influenc
shrimp farms and also fresh water canals [2].  
The meio –faunal distribution and abundance is 
mainly controlled by physico - chemical factors, 
and by ecological condition. The influencing 
physico - chemical parameters, are temperature, 
salinity, desiccation, mean grain size of 
sediment, redox potential and also tidal exposure 
and the ecological conditions are biotic 
interactions, competition and predation [3
Meio-faunal habitat is a good indicator of 
environmental conditions and the changes in 
their community, density, diversity, structure. It 
functioning may indicate the alterations in the 
system. Meio-benthic community structure 
provides information of benthic food chains [6,7]  
and also on their ecological characteristics  
small  size,  high abundance,   rapid   generation   
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times and  absence  of  a  planktonic  phase give  
them  an  important  role  in  the decomposition 
of detritus in the cycle of  nutrients  and  energy  
flow  [8-10]. Therefore, meio-fauna can be a 
sensitive tool for the assessment of ecological 
conditions [11-13]. Estuaries are most productive 
of non-cultivated ecosystems. 
reduced and fluctuating salinities result in a 
harsh environment. In contrast to macro
species, which decrease in numbers from 
mouth to the head of estuaries, many meio
faunal species have a high tolerance for brackish 
waters. In estuarine sediments, meio
facilitates bio-mineralization of organic matter 
and enhances nutrient regeneration,
food for a variety of higher trophic levels, and 
exhibit high sensitivity to anthropogenic inputs, 
making the fauna an excellent sentinel of 
estuarine pollution [14]. The present study was 
focused on the distribution of the meio
dealing with spatial and temporal variat
relation to the some physical, chemical and 
biological parameters. 
 
2. MATERIALS AND METHODS
 
The present study was examines the on 
distribution of meio- fauna at Bhavanapadu 
Creek. The Creek area is represents a livelihood
for the surrounding village’s people in different

 

 
Fig. 1. Study area location 
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ways. The dwarf mangroves were also occupied 
along the Creek and act as a good habitat for 
faunal diversity. The sampling stations were fixed 
at the joining points of the fresh water canals. 
The study was conducted during the spatio - 
temporal distribution of meio-fauna at periods of 
pre-monsoon (Feb - May, 2014), monsoon (June 
– Sept, 2014) and post-monsoon (Oct – Jan, 
2015). Twenty replicate samples of meio-fauna 
were collected during low tide mostly near the 
mid tide level and an additional one for sediment 
analysis, using a hand corer (3 cm diameter, 20 
cm length) to a depth of 10 cm. Samples were 
collected from a known area using a Quadrate 
(10 cm X 10 cm) and the sediments of the upper 
5 cm were collected. The sediment samples 
were preserved with a solution of magnesium 
chloride (7%) isotonic with seawater and meio- 
fauna was extracted by decantation. The 
sediment samples were passed through a 0.5-
mm-mesh sieve but were retained on a 0.062-
mm-mesh sieve. The retained organisms were 
considered as belonging to the meio-fauna [15] 
and were stored in a 5% formaldehyde solution. 
The meio-fauna was identified up to taxonomic 
level and counted using binocular a microscope. 
The sediment temperature was measured with 
the help of a centigrade thermometer with 1ºC 
variation. The interstitial waters were collected 
for salinity and dissolved oxygen. The salinity 
was estimated with a refractometer and 
dissolved oxygen was measured using D.O 
meter. The organic carbon was estimated by 
Walkley and Black method [16] and the 
chlorophyll –a [17] was estimated in the 
sediment. The correlation coefficient (r) was used 
to find the relation between different 
environmental parameters and meio-faunal 
density. 

3. RESULTS AND DISCUSSION 
 
3.1 Environmental Parameters 
 
The temperature varied from 22.6 to 24.5ºC and 
it is varied according to the time period of the 
sampling conditions based on tidal cycle (Fig. 2). 
The dissolved oxygen levels 5.8 to 7.9 mg/l were 
observed mostly during the pre-monsoon season 
(Fig. 3). The salinity was recorded as 35.2 ppt at 
Station I, being high in summer due to no 
influxes or dilutions of waters (Fig. 4). The 
chlorophyll-a gives the primary productivity levels 
and it varies from 0.28 to 0.35 mg/l (Fig. 5). The 
levels of organic carbon were 2.1 % to 3.6% 
lower at Station I due to composition of sediment, 
mostly sandy in nature and it increased at S III 
due to mangrove habitat, in which area there is 
more decomposed materials (Fig. 6). The sand, 
silt and clay percentages varied according to the 
seasons due to sedimentation and influxes from 
the fresh water canals (Fig. 7). The temperature 
shows a positive correlation to the salinity and 
chlorophyll (Tables 1, 2 and 3) which indicates 
that photosynthetic activity of marine species 
increased when salinity and temperature 
increased. Chlorophyll-a generally decreased 
from the poly -hyaline area to the oligo-
mesohaline area due to salinity variation. The 
biomass dynamics was a function of both primary   
production and re-suspension /erosion-related 
factors (as temperature, insolation, salinity, hour 
of sampling, sand content and tide coefficient 
[18]. The salinity showed positive correlation to 
the chlorophyll (Tables 1 and 3) which indicates 
an enrich of the growth of marine species by the 
increase of salinity [19].  

 

 
 

Fig.  2. Temperature during Pre- monsoon, monsoon and pos t – monsoon 
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Fig.  3. Dissolved oxygen during Pre- monsoon, monsoon an d post – monsoon 
 

 
   

 Fig.  4. Salinity during Pre- monsoon, monsoon and post -  monsoon  
 

 
  

Fig.  5. Chlorophyll –a during Pre- monsoon, monsoon and post – monsoon 
 
3.2 Spatial Variation of Meio-Fauna 
 
The meio-fauna abundance was varied from 27 
to 56 no/10 cm2. The lower values occurred in 
the mud flat region (S I) and higher values 
occurred towards the mangrove region (S III). 
Foraminiferans were the most dominant group at 
S I (48%) and the nematodes (54.2%) were most 
dominant at S III (Fig. 9). Other forms such as 
ostracods (6%) were prevalent at S I due to 

estuarine rocky shore environment. Crustacean 
nauplii (8.1%) more abundant at S I. The 
amphipods (9.8%) predominated slightly in S III. 
The environmental factors such as temperature 
and granulometry are the main factors 
influencing the spatial distribution of the meio-
fauna in tropical mangrove systems [20]. In our 
studies the foraminiferans were more abundant 
towards creek the mouth region. Which is has 
high saline and a sandy nature of the soil. 
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Nematodes were mostly observed in clay regions 
of mangrove areas. The research locations have 
low densities of meio-fauna due to the poor 
nutritional quality of the environment [21-23]. The 
seasonal inflow of freshwater from side channels 
and from the Vamsadhara river gives raise to a 
large amount of terrigenous material. The 
sedimentation arising from these inputs 
generates a sediment distribution gradient 
characterized by a reduction in fine sediment 
fractions in the Creek. The granulometry also 
increases the meiofaunal abundance. The 
distribution pattern of the meio-fauna provides a 
better reflection of recent dynamic sedimentary 
processes [24]. The spatial distribution of the 
meio-fauna has been attributed to various factors 
such as, the food resources and the attraction of 
meio-fauna to these sources [25-32]. Stimulating 
the foraging behaviour of various predator 
species [33]. The more motile copepods may be 
more affected by wave- and current-induced 
dispersal processes, especially since they 
actively emerge from the benthos [34-36] and 
also to influxes. The terrestrial freshwater inputs 
and anthropogenic activities regulate the 

distribution of surface sediment at S II and III. S I 
is mainly influenced by current and wave pattern. 
Even these inputs were not continuous 
throughout the year. 

 
3.3 Temporal Variation of Meio-Fauna 
 
A   comparison   of   meio -fauna   data   
analysed   in different seasons indicates 
influence of seasonal variability, because of the 
timing, amount and composition of the annual 
sedimentation. The present study area shows 
slight variations in the meio-faunal densities due 
to the change in the environmental conditions. 
The foraminiferans were generally the dominant 
group at S I due to the tidal impact and also to a 
more sandy bottom. Nematodes were generally 
more dominant in all the periods at S III (Fig. 8, 9 
and 10) because of the influences of 
allochthonous materials, which are derived from 
Desigadda and Garibulagadda channels and of 
autochthonous which is derived from mangroves 
and also from shrimp farms. The meio-faunal 
density was higher in pre-monsoon (Fig. 8) than

 

 
       

   Fig.  6. Organic carbon during Pre- monsoon, monsoon and post - monsoon  
 

 
    

Fig . 7. Sand, silt and clay during Pre- monsoon, monsoon  and post – monsoon 
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in post – monsoon (Fig. 10) and monsoon (Fig.
9) conditions.  During the pre-monsoon season 
the nematodes showed a positive correlation with 
organic carbon (Table 1). which indicates that 
nematodes population density  showed 
favourable growth at high organic carbon levels, 
which in turn also shows an anoxic condition. 
During monsoon period the nematodes showed 
positive correlation (Table 2) with chlorophyll. Yet 
nematodes might not depend on the primary   
production   itself,   but   on   the   accompanying 
bacteria or on the benthic plankton or algal 
biomass. The foraminiferans showed a positive 

Fig.  8. 
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copepods abundance was controlled by 
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Table 1. Correlations during Pre-monsoon 
 

  Temperature  Salinity  D.O. Chlorophyll  Organic carbon  Nematodes  Copepods  Foraminiferans  Others  
Temperature (ºC) 1. * * * * * * * * 
Salinity (ppt.) 0.6497* 1. * * * * * * * 
D.O. (mg/l) -0.6007 0.2175 1. * * * * * * 
Chlorophyll (mg/l) 0.9631* 0.8303* -0.3634 1. * * * * * 
Organic carbon (%) -0.5903 -0.9971 -0.2907 -0.7857 1. * * * * 
Nematodes (10 cm2) -0.3304 -0.9322 -0.5561 -0.5722 0.9569* 1. * * * 
Copepods (10 cm2) 0.4039 -0.433 -0.974 0.1429 0.5 0.73* 1. * * 
Foraminiferans  
(10 cm2) 

0.4841 0.9797* 0.4087 0.7017* -0.9921 -0.9858 -0.6049 1. * 

Others (10 cm2) -0.0822 0.7042* 0.8462* 0.189 -0.7559 -0.9135 -0.9449 0.8322* 1. 
 

Table  2.  Correlations during monsoon 
 

  Temperature  Salinity  D.O. Chlorophyll  Organic carbon  Nematodes  Copepods  Foraminiferans  Others  
Temperature (ºC) 1. * * * * * * * * 
Salinity (ppt.) -0.3247 1. * * * * * * * 
D.O. (mg/l) -0.8889 0.722* 1. * * * * * * 
Chlorophyll (mg/l) 0.7269* -0.8856 -0.9608 1. * * * * * 
Organic carbon (%) -0.7656 -0.3599 0.3857 -0.1147 1. * * * * 
Nematodes (10 cm2) 0.3766 -0.9985 -0.7592 0.9099* 0.3076 1. * * * 
Copepods (10 cm2) 0.8436* -0.7818 -0.9959 0.982* -0.3004 0.8152* 1. * * 
Foraminiferans 
 (10 cm2) 

-0.2861 0.9992* 0.6934* -0.866 -0.3974 -0.9954 -0.7559 1. * 

Others (10 cm2) -0.9991 0.3653 0.9078* -0.7559 0.737 -0.4163 -0.866 0.3273 1. 
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Table  3. Correlations during post-monsoon  
 

  Temperature  Salinity D.O. Chlorophyll  Organic carbon Nematodes  Copepods Foraminiferans  Others  
Temperature (ºC) 1. * * * * * * * * 
Salinity (ppt.) 0.0811 1. * * * * * * * 
D.O. (mg/l) -0.9969 -0.0019 1. * * * * * * 
Chlorophyll (mg/l) 0.7839* 0.6825* -0.7322 1. * * * * * 
Organic carbon (%) -0.8322 -0.6201 0.7857* -0.9966 1. * * * * 
Nematodes (10 cm2) 0.1024 -0.9832 -0.1808 -0.5375 0.4663 1. * * * 
Copepods (10 cm2) 0.9893* 0.2256 -0.9747 0.866* -0.9042 -0.0438 1. * * 
Foraminiferans (10 
cm2) 

-0.4396 0.8596* 0.5094 0.2131 -0.1321 -0.9385 -0.304 1. * 

Others (10 cm2) -0.4435 -0.9293 0.3712 -0.9042 0.866* 0.8462* -0.5695 -0.61 1. 
(P=0.05, * showing significant) 
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4. CONCLUSION 
 
The main meio-fauna groups were mainly 
copepods, nematodes and foraminiferans. Other 
groups such as amphipods, ostracods and 
polychaetes being less abundant. The meio-
fauna is known to be a sensitive indicator of 
pollutants. Because of their large numbers, 
relatively stationary life habitats and short 
lifecycles. They assess the effects of 
contaminants within short period of time. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Greenfield Port Bhavanapadu. 

Multidisciplinary Project conducted by 
Department of Hydraulic Engineering, Delft 
University of Technology; 2012. 

2. Amarnath Dogiparti, Ravi Kumar Kurapati, 
Uday Ranjan T Joseph, Myla S 
Chakravarty. Study on distribution and 
diversity of phytoplankton in relation to 
physico-chemical parameters in 
bhavanapadu creek, Andhra Pradesh, 
India. IJBAS. 2003;02(01):1-10. 

3. Alongi DM. Intertidal zonation and 
seasonality of meio benthos in tropical 
mangrove estuaries. Mar. Biol. 1987;95: 
447-458. 

4. Coull BC.  Ecology of marine meiofauna.  
In:  Higgins RP, Thiel H. (eds). Introduction  
to  the  study  of  meiofauna.  Smithsonian 
Institution Press, Washington DC. 1988; 
18-38. 

5. Coull BC, Bell SS. Perspectives of marine 
meiofaunal ecology. In: Livingstom RJ. 
(ed.) Ecological processes in coastal and 
marine systems. Plenum Publishing 
Corporation. 1979;189-215. 

6. Heip CH, Vincx M, Vranken G. The 
ecology of marine Nematoda. Oceanogr. 
Mar. Biol. Annu. Rev.1985;23:399–489. 

7. Moens T, Bouillon S, Gallucci F. Dual 
stable isotope abundances unravel trophic 
position of estuarine nematodes. J. Mar. 
Biol. Assoc. U.K. 2005;85:1401–1407. 

8. Green RH, Montagna P. Implications for 
monitoring: Study designs and 
interpretation of results. Can. J. Fish. 
Aquat. Sci. 1996;53(11):2629-2636. 

9. Higgins RP, Thiel H. Introduction to the 
study of meiofauna. Washington DC. USA. 
Smithsonian Institution Press;1988. 

10. Warwick RM. Meiofauna: Their role in 
marine detrital systems. In Moriarty DJW, 
Pullin RSV, (Eds.) Detritus and microbial 
ecology in aquaculture Manila, Philippines: 
ICLARM Contribution.1987;282-295. 

11. Giere O. Meiobenthology. The microscopic 
motile fauna of aquatic sediments. (2nd 
ed.). Berlin, Germany: Springer; 2009. 

12. Goodsell PJ, Underwood AJ, Chapman 
MG. Evidence necessary for taxa to be 
reliable indicators for environmental 
conditions or impacts. Mar. Pollut. Bull. 
2009;58(3):323-331. 

13. Moreno M, Vezzulli L, Marin V, Laconi P, 
Albertelli G, Fabiano M. The use of 
meiofauna diversity as an indicator of 
pollution in harbors. ICES J. Mar. Sci. 
2008;65(8):1428-1435. 

14. Coull BC. Role of meiofauna in estuarine 
soft-bottom habitats. Aust. J. Ecol. 1999; 
24:327-343. 

15. Coull BC. Shallow water meiobenthos of 
Bermuda platform, Oecologia (Berl.). 1970; 
4:325-357. 

16. Walkley A, Black I. An examination of the 
Degtjareff method for determining soil 
organic matter, and a proposed 
modification of the chromic acid titration 
method. Soil Science. 1934;37:29-38. 

17. Tietjen JH. Chlorophyll and 
Phaeopigments in estuarine sediments. 
Limnol Oceanogra. 1968;13:189-192. 

18. Paulo JP SANTOS, Jacques CASTEL and 
Lilia P SOUZA-SANTOS. Spatial 
distribution and dynamics of micro 
phytobenthos biomass micro phytobenthos 
chlorophyll-a seasonal variations spatial 
distribution Gironde estuary in the Gironde 
estuary (France) Oceanologica Acta. 1996; 
20:549-556. 

19. Natalie Cohen. The effect of increased 
salinity on diversity and abundance of 
diatoms Marcellus Center for Outreach and 
Research; 2010. 

20. Alongi DM. Inter-estuary variation and 
intertidal zonation of free-living nematodes 
communities in tropical mangrove systems. 
Marine Ecology Progress Series. 1987; 
40:103–114. 

21. Alongi DM. The role of soft-bottom benthic 
communities in tropical mangroves 
ecosystems.  Review of Aquatic Sciences. 
1989;1:243–280. 



 
 
 
 

Kurapati et al.; BJAST, 12(1): 1-10, 2016; Article no.BJAST.19467 
 
 

 
10 

 

22. Tietjen JH, Alongi DM. Population growth 
and effects of nematodes on nutrient 
regeneration andbacteria associated with 
mangrove detritus from north eastern 
Queensland (Australia). Marine Ecology   
Progress Series. 1990;68:169–180. 

23. Alongi DM, Christoffersen P. Benthic 
infauna and organism-sediment relations 
in a shallow, tropical coastal area: 
Influence of outwelled mangrove detritus 
and physical disturbance. Marine Ecology 
Progress Series. 1992;81:229–245. 

24. Newell RC, Newell PF, Trett MW. 
Assessment of the impact of liquid wastes 
on benthic invertebrate assemblages. Sci. 
Total Envir. 1990;97-98:855-867. 

25. Blanchard GF. Overlapping microscale 
dispersion patterns of meiofauna and 
microphytobenthos. Mar. Ecol. Prog. Ser. 
1990;68:101–111. 

26. Fabiano M, Danovaro R. Meiofauna 
distribution and mesoscale variability in 
two sites of the Ross Sea (Antarctica) with 
contrasting food supply. Polar Biol. 1999; 
22:115–123. 

27. Gallucci F, Moens T, Fonseca G. Small-
scale spatial patterns of meiobenthos in 
the Arctic deep sea. Mar. Biodivers. 2009; 
39:9–25. 

28. Gerlach S. Attraction to decaying 
organisms as a possible cause for patchy 
distribution of nematodes in a Bermuda 
beach. Ophelia. 1977;16:151–165. 

29. Neira C, Sellanes J, Levin LA, Arntz WE. 
Meiofaunal distributions on the Peru 
margin: Relationship to oxygen and 
organic matter availability. Deep Sea Res. 
2001;Part I 48:2453–2472. 

30. Ólafsson E. Small-scale spatial distribution 
of marine meiobenthos: The effects of 

decaying macrofauna. Oecologia. 1992; 
90:37–42. 

31. Rice A, Lambshead P. Patch dynamics in 
the deep-sea benthos: The role of a 
heterogeneous supply of organic matter. 
In: Giller PS HA, Raffaelli DG (Eds.), 
Symposium of the British Ecological 
Society. Blackwell, Oxford. 1994;469–499. 

32. Ullberg J, Ólafsson E. Free-living marine 
nematodes actively choose habitat when 
descending from the water column. Mar. 
Ecol. Prog. Ser. 2003;260:141–149. 

33. Lion B, Van Baalen M. Self-structuring in 
spatial evolutionary ecology. Ecol. Lett. 
2008;11:277–295. 

34. Commito JA, Tita G. Differential dispersal 
rates in an intertidal meiofauna 
assemblage. J. Exp. Mar. Biol. Ecol. 2002; 
268:237–256. 

35. Teasdale M, Vopel K, Thistle D. The timing 
of benthic copepod emergence. Limnol. 
Oceanogr. 2004;49:884–889. 

36. Vopel K, Thistle D. Cues, not an 
endogenous rhythm, control the dusk peak 
in water-column entry by benthic 
copepods. Estuar. Coasts. 2011;34:1194–
1204. 

37. Saraswat R, Kouthanker M, Kurtarkar S, 
Nigam R, Linshy VN. Effect of salinity 
induced pH changes on benthic 
foraminifera: A laboratory culture 
experiment. Biogeosciences Discuss. 
2011;8:8423–8450. 

38. Eun-Ok Park, Jeffery R Cordell and Ho 
Young Soh. Occurrence characteristics of 
two sibling species, Pseudodiaptomus 
inopinus and Pseudodiaptomus poplesia 
(Copepoda, Calanoida, Pseudodiap-
tomidae), in the Mankyung River estuary, 
South Korea. Zoological Studies. 
2013;52:7. 

_________________________________________________________________________________ 
© 2016 Kurapati et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/11458 


