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Bulk organic matter characteristics in the Pichavaram mangrove – estuarine 

complex, south-eastern India 

Rajesh Kumar Ranjan, Joyanto Routh, AL. Ramanathan 
 
Abstract: 
The Pichavaram mangrove ecosystem is located between the Vellar and Coleroon Estuaries in 
south-eastern India. To document the spatial-depth-based variabilities in organic matter (OM) 
input and cycling, five sediment cores were collected. A comparative study was carried out of 
grain-size composition, pore water salinity, dissolved organic C (DOC), loss-on-ignition (LOI), 
elemental ratios (C/N and H/C), pigments (Chl a, Chl b, and total carotenoids), and 
humification indices. Sand is the major fraction in these cores ranging from 60% to 99% 
followed by silt and clay; cores from the estuarine margin have high sand content. In 
mangrove forests, pore-water DOC concentrations are high (32 ± 14 mg L−1), whereas salinity 
levels are low (50 ± 5.5‰). Likewise, LOI, organic C and N, and pigment concentrations are 
high in mangroves. OM is mainly derived from upstream terrestrial matter and/or mangrove 
litter, and marine OM. The humification indices do not vary significantly with depth because 
of rapid OM turnover. The bulk parameters indicate that the Vellar and Coleroon Estuaries are 
more affected by anthropogenic processes than mangrove forests. Finally, greater variability 
and sometimes lack of specific trends in bulk parameters implies that the 2004 tsunami 
caused extensive mixing in sediments. 

Applied Geochemistry, Volume 25, Issue 8, August 2010, Pages 1176-1186. 
Source: https://www.sciencedirect.com/science/article/pii/S0883292710001162  

 

Textural characteristics of the surface sediments of a Tropical 

mangrove ecosystem Gulf of Kachchh, Gujarat, India 
 
Goutam Kumar, AL. Ramanathan, K. Rajkumar 
 
Abstract: 
Mangroves in gulf of Kachchh, Gujarat, India has been studied for grain size spectrum and 
textural parameters namely phi mean, standard deviation, skewness and kurtosis. Grain size 
spectrum shows a marked variation in the upstream riverine input stretch. Variation of energy 
conditions is controlled by the fluvial profile in the channel. Textural pattern shows 
complicated profile as a result of the fluctuation in the physico-chemical conditions due to 
fluvial-marine interaction. Abundance of very fine sand to fine sand shows the prevalence of 
comparatively low energy condition in the mangrove creek zones. Linear Discriminate 
Function Analysis (LDF) of the samples indicates shallow marine environment origin for all 
samples collected from this mangrove ecosystem. Riverine sediments show a wide range of 
textural facies including muddy sand. It has also been observed that a progressive enrichment 
of silty-sand in the downstream region. CM diagram (C= one percentile in microns, M=Median 
in microns) of Gulf of Kachchh sediments suggests that deposition takes place by (1) rolling (2) 
rolling and suspension and (3) graded suspension. Rolling and suspension population is 

https://www.sciencedirect.com/science/article/pii/S0883292710001162
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dominant in the river/creeks deposits, which is also supported by uniform grain size 
distribution of sediment load augmented by turbidity current. 

 
Indian Journal of Marine Sciences, Vol.39 (3) 415-422. 
Source:https://www.researchgate.net/publication/285583879_Textural_characteristics_of_the_surfa
ce_sediments_of_a_Tropical_mangrove_ecosystem_Gulf_of_Kachchh_Gujarat_India  

 

Textural characteristics of the surface sediments of a tropical 

mangrove Sundarban ecosystem India 

AL. Ramanathan, K Rajkumar, Jayjit Majumdar, Gurmeet Singh, P.N. Behera, S.C Santra, S. 
Chidambaram 
 
Abstract: 
Surficial sediments of Sundarban Mangroves in West Bengal India have been studied for grain 
size spectrum and textural parameters namely phi mean, standard deviation, skewness and 
kurtosis. Grain size spectrum shows a marked variation in the upstream riverine stretch. 
Observed variation of energy conditions is controlled by the fluvial profile in the channel. 
Textural pattern is highly complex owing to the fluctuation in the physico-chemical conditions 
prevailing in the system. Textural analysis of very fine sand shows existence of comparatively 
low energy condition in the fluvial and mangrove creek zones. Linear Discriminant Function 
Analysis (LDF) of the samples indicates a shallow marine environment origin for all samples of 
the mangrove ecosystem. The riverine sediments also show a wide range of textural facies. 
They show a progressive enrichment of silty-sand in the downstream in the creeks. The CM 
diagram (C=one percentile in microns, M=Median in microns) of Sundarban suggests that 
sediment deposition takes place by (1) rolling (2) rolling and suspension and (3) graded 
suspension. The river and creeks sediments represent deposits are of uniform suspension. 

Indian Journal of Marine Sciences ,Vol 38(4)397-403 
Source:https://www.researchgate.net/publication/215604127_Textural_characteristics_of_the_surfa
ce_sediments_of_a_tropical_mangrove_Sundarban_ecosystem_India 

 

Characterization of Phosphorus fractions in the sediments of a 

Tropical Intertidal Mangrove Ecosystem 

M. Bala Krishna Prasad, AL. Ramanathan 
 
Abstract: 
Solid phases of phosphorus fractions in the surface and core sediments were studied to 
understand the biogeochemical cycling and bioavailability of phosphorus in the Pichavaram 
intertidal mangrove sediments of India. Total P in surface and core sediments ranged between 
451–552 and 459–736 μg g− 1 respectively and Fe bound P was the dominant fraction. Low 
levels of Fe bound P in the mangrove zone than the two estuarine zones may be because of 
high salinity inhibition of phosphate adsorption onto the Fe-oxides/hydroxides. Post-
depositional reorganization of P was observed in surface sediments, converting organic P and 

https://www.researchgate.net/publication/285583879_Textural_characteristics_of_the_surface_sediments_of_a_Tropical_mangrove_ecosystem_Gulf_of_Kachchh_Gujarat_India
https://www.researchgate.net/publication/285583879_Textural_characteristics_of_the_surface_sediments_of_a_Tropical_mangrove_ecosystem_Gulf_of_Kachchh_Gujarat_India
https://www.researchgate.net/publication/215604127_Textural_characteristics_of_the_surface_sediments_of_a_tropical_mangrove_Sundarban_ecosystem_India
https://www.researchgate.net/publication/215604127_Textural_characteristics_of_the_surface_sediments_of_a_tropical_mangrove_Sundarban_ecosystem_India
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Fe bound P into the authigenic P. High levels of organic P in the mangrove zone is primarily 
due to intensive cycling and degradation of organic matter and adsorption of phosphate on 
the organic molecules. The burial rates and regeneration efficiency of P in the intertidal 
mangrove ecosystem ranged from 5.41 to 7.27 μmol P cm−2 year−1 and 0.122 to 0.233 μmol 
P cm−2year−1, respectively. High burial efficiency (≈99%) of P proves the earlier observation of 
limiting nature of P for the biological productivity. Further, bioavailable P (exchangeable P + Fe 
bound P + organic P) constituted a considerable proportion of sedimentary P pool of which an 
average accounted for 55 and 50% in surface and core sediments respectively. The results 
indicate that significant amount of P is locked in sediments in the form of authigenic P and 
detrital P which makes P as a limiting nutrient for the biological productivity. 

Wetlands Ecology Management, 18:165–175. 
Source: https://link.springer.com/article/10.1007/s11273-009-9157-3  

 

Phosphorus distribution in sediments of the Pichavaram mangrove 

ecosystem, South-East Coast of India 

Rajesh Kumar Ranjan, AL. Ramanathan, Rita Chauhan and Gurmeet Singh  
 
Abstract: 
Present study examined phosphorus dynamics through delineation of source as well as 
availability of phosphorus and its fractionation within the intertidal sediments of 
Pichavaram mangrove ecosystem. Twelve sediment samples and two cores were collected 
from the mangrove forest along with estuarine area (Vellar-Coleroon) during January 2005. 
Sediments were analyzed for total phosphorus and its fractionation using operationally 
defined chemical sequential extraction scheme (SEDEX). Dissolved phosphorus (in water) 
and total phosphorus (in sediments) concentrations were high in the Vellar region of 
Pichavaram mangrove area due to pollution load from nearby villages and agricultural fields. 
However, the spatial variation in dissolved phosphorus were insignificant (at significance 
level = 0.05). The results for the phosphorus fractionation (post-tsunami) were compared 
with earlier studies (pre-tsunami). It was observed that all phosphorus fractions (except 
adsorbed-phosphorus) showed a highly significant (at significance level = 0.05) increase in 
concentration after the tsunami event. There was significant decrease in the adsorbed 
phosphorus concentration as a result of tsunami. The changes were more pronounced for 
organic phosphorus which increased by almost twofold following the event. These variations 
were attributed to change in salinity, increase in dissolved oxygen as well as the retreat of 
tsunami water carrying the waste load. The vertical distribution of phosphorus through core 
sediments showed that mixing after tsunami had altered the different phosphorus fraction 
and its availability. Overall, the study indicated that the fluvial weathering along with litter 
degradation and anthropogenic sources controlled the biogeochemistry of phosphorus in 
this mangrove ecosystem. Observed changes in the concentrations are a result of altered 
physico-chemical characteristics caused by tsunami. 

Environmental Earth Sciences Pages 389-411(DOI: 10.1007/s12665-010-0659-3). 
Source: https://link.springer.com/article/10.1007/s12665-010-0659-3  

 

https://link.springer.com/article/10.1007/s11273-009-9157-3
https://link.springer.com/article/10.1007/s12665-010-0659-3
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Textural Characteristics of the Surface Sediments of a Tropical 

Mangrove Ecosystem Sundarban India 

AL. Ramanathan, K. Rajkumar, Jayjit Majumdar, G. Singh, P.N. Behera, S.C. Santra,  
S.Chidambaram 
 
Abstract: 
Surficial sediments of Sundarban Mangroves in West Bengal India have been studied for grain 
size spectrum and textural parameters namely phi mean, standard deviation, skewness and 
kurtosis. Grain size spectrum shows a marked variation in the upstream riverine stretch. 
Observed variation of energy conditions is controlled by the fluvial profile in the channel. 
Textural pattern is highly complex owing to the fluctuation in the physico-chemical conditions 
prevailing in the system. Textural analysis of very fine sand shows existence of comparatively 
low energy condition in the fluvial and mangrove creek zones. Linear Discriminant Function 
Analysis (LDF) of the samples indicates a shallow marine environment origin for all samples of 
the mangrove ecosystem. The riverine sediments also show a wide range of textural facies. 
They show a progressive enrichment of silty-sand in the downstream in the creeks. The CM 
diagram (C=one percentile in microns, M=Median in microns) of Sundarban suggests that 
sediment deposition takes place by (1) rolling (2) rolling and suspension and (3) graded 
suspension. The river and creeks sediments represent deposits are of uniform suspension. 

Indian Journal of Marine Science 38(4) 397-403. 
Source: http://nopr.niscair.res.in/handle/123456789/7075  

 

Evaluation of geochemical impact of tsunami on Pichavaram 

mangrove ecosystem, southeast coast of India 

R.K. Ranjan, A.L. Ramanathan and G. Singh 
 
Abstract: 
The 26 December 2004-tsunami has deposited sediments in the Pichavaram mangrove 
ecosystem, east coast of India. Ten surface and three core sediment samples were collected 
within 30 days of the event and analyzed for nutrients. Water samples were also analyzed to 
see the impact of tsunami on the geochemical behavior of nutrients. An increase in the 
concentration of various nutrients namely nitrate and phosphate was observed. The 
geochemistry of the mangrove forest was observed to be influenced by a number of factors 
like rapid increase of aquaculture farms, agricultural practices and the anthropogenic 
discharge from the nearby-inhabited areas. Further the sediment column was disturbed due 
to energetic tsunami waves, which has caused a sheer increase in the dissolved oxygen in 
water. As a result, the change in the redox potential has resulted in change in the nutrients 
absorbed/associated with the sediments. In addition, role of retreating water after tsunami on 
the nutrient geochemistry was also evaluated. 

Environmental Geology, 55(3) 687-697. 
Source: https://link.springer.com/article/10.1007/s00254-007-1019-9 

 

http://nopr.niscair.res.in/handle/123456789/7075
https://link.springer.com/article/10.1007/s00254-007-1019-9
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Assessment of metal enrichments in tsunamigenic sediments of 

Pichavaram mangroves, southeast coast of India 

Rajesh Kumar Ranjan, Al. Ramanathan, Gurmeet Singh, S. Chidambaram 
 
Abstract: 
The 26 December 2004-Tsunami has deposited sediments in the Pichavaram mangrove 
ecosystem, east coast of India. Ten surface and three core sediment samples were collected 
within thirty days of the event. High concentrations of Cd, Cu, Cr, Pb, and Ni were observed in 
the tsunamigenic sediments. With respect to Fe, Zn, and Mn, there was little variation as 
compared to pre-tsunami values. The geo-accumulation index was calculated in order to 
assess the contamination of heavy metals in the sediments. The sediments were extremely 
contaminated with respect to Cd and they showed moderate to strong contamination with 
respect to Cr, Pb and Ni. The study highlighted the future risk of enhanced metal pollution in 
near future in this mangrove ecosystem. 
          Source: https://link.springer.com/article/10.1007/s10661-007-0128-y 
          Environmental Monitoring and Assessment, December 2008, Volume 147, Issue 1–3, pp    
          389–411 

 

Distribution of Rare Earth Elements in the Pichavaram Mangrove 

Sediments of the Southeast Coast of India 

M. Bala Krishna Prasad, Al Ramanathan 
 
Abstract: 
The rare earth elements (REEs) in the sediments of the Pichavaram mangrove of the Coleroon-
Vellar estuarine complex in India were measured by inductively coupled plasma mass 
spectrometry. The light rare earth elements (LREEs) were more enriched than the heavy rare 
earth elements (HREEs) and the Eu anomaly was relatively weak. No obvious differences were 
found among the different zones of the mangrove except for a few metals and very few REEs. 
Intense weathering of the surface crustal areas controls their distribution. The shale-
normalized values indicate a similar pattern except for a few fluctuations in their distribution 
patterns. The variation in the enrichment of HREEs was controlled by the salinity gradient and 
inputs from estuarine zones. Correlation and factor analysis also explain the contribution from 
the continental weathering followed by other processes like salinity control, input from 
anthropogenic sources, etc. The enrichment factor substantiates that most of the REEs have 
weathering sources and are altered in the complex biogeochemical processes operating here. 
Few metals were derived from anthropogenic activities but were generally below the 
contamination levels. The Ce, Gd, and Eu ratios confirm the natural and anthropogenic source. 
In general, the interior channels and high-salinity zones were more enriched with HREEs than 
LREEs (i.e., HREEs seemed to be trapped more here). The mangroves contribute around 70%–
80% of the LREEs (including middle rare earth elements) and 20%–30% of HREEs to the 
adjacent sea. 

Journal of Coastal Research 24 (1): 126-134pp. 
Source: http://www.bioone.org/doi/abs/10.2112/05-0533.1 

https://link.springer.com/article/10.1007/s10661-007-0128-y
http://www.bioone.org/doi/abs/10.2112/05-0533.1
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Sedimentary nutrient dynamics in a tropical estuarine mangrove 

ecosystem 

M.B.K. Prasad, and AL. Ramanathan 
 

Abstract:  
Mangrove sediments play a pivotal role in the nutrient biogeochemical processes by behaving 
as both source and sink for nutrients and other materials. Surface and core sediments were 
collected from various locations of the Pichavaram mangrove (India) and analyzed for grain 
size distribution, nutrients and stable N isotope (δ15N) signatures in order to understand the 
spatial and vertical distribution of nutrients and biogeochemical processes of the C, N, P and S 
in this ecosystem. Sand is the dominant fraction followed by silt and clay. Spatial distribution 
of nutrients is controlled by the external and internal loadings, whereas vertical distribution is 
largely driven by the in situ microbial activities. Interior mangrove sediments contain higher 
concentrations of organic carbon (OC) than the estuarine sediments reflecting high rates of 
organic matter retention. Finer fractions of sediment hold ∼60% OC due to high surface area. 
At some sampling points, moderately high δ15N signatures were observed and this may be 
because of agricultural runoff and aquaculture effluents. 

Estuarine, Coastal and Shelf Science, 8060–66 
Source: https://www.sciencedirect.com/science/article/pii/S0272771408002710 

 

Assessment of Methane and NId oxide flux in the mangroves of 

East Coast of India  

R Chauhan, AL. Ramanathan and TK Adhya 
 
Abstract: 
Mangroves are considered to be a minor source of greenhouse gases (CH4 and N2O) in 
pristine environmental condition. However, estimates of efflux suggest that anthropogenic 
activities have led to a pronounced increase in greenhouse gas emission. Along the east coast 
of India, mangroves vary substantially in area, physiography and freshwater input, which 
ultimately modify the biogeochemical processes operating within this ecosystem. An attempt 
has here been made to elucidate the existing variation and role of climatic variability on the 
emission of greenhouse gases from mangroves. The flux estimates of CH4 and N2O have been 
quantified from Bhitarkanika mangrove accounting for spatial and temporal (seasonal) 
variation. The annual rates were estimated to be 0.096 × 10 9 g CH4 year−1 and 5.8 × 103g 
N2O year−1 for the whole mangrove area of the east coast of India. Upscaling these estimates 
yield an annual emission of 1.95 × 10 12 g CH4 year−1 and 1.1 × 10 11 g N2O year−1 from 
worldwide mangrove areas. The influence of elevated nutrient inputs through anthropogenic 
influence enhances the emission of greenhouse gas. The present article shows the need to 
develop an inventory on greenhouse gas flux from mangrove ecosystem. 

GeoFluids. 8 (4):321-332 
Source: http://onlinelibrary.wiley.com/doi/10.1111/j.1468-8123.2008.00227.x/abstract 

 

https://www.sciencedirect.com/science/article/pii/S0272771408002710
http://onlinelibrary.wiley.com/doi/10.1111/j.1468-8123.2008.00227.x/abstract
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Evaluation of water quality of Bhitarkanika Mangrove system, 

Orissa, East coast of India 

R Chauhan and AL. Ramanathan 
Abstract:   
The nutrient and dissolved metal concentration in Bhitarkanika mangrove system, Orissa, east 

coast of India had been examined. Surface water samples were collected from the different 

regions of mangrove-estuarine complex during the post monsoon season. There was distinct 

variation in chemical constituents of water among the estuarine, mangrove and bay region. 

Physicochemical parameters like pH, EC and TDS and nutrients like NO₃, PO₄ varied 

significantly among three sectors. The cations like K⁺, Ca²⁺, NH₄ and anions like SO₄²⁻, HCO⁻₃, 

SiO₂ didn’t showed any significant variation. There is high concentration of dissolved metal in 

this mangrove system. The above fact will reveal that mangrove is facing severe threat due to 

industrial pollution. The metals, Cu, Zn and Co showed higher affinity, while Pb and Cr also 

result in strong coupling with each other. 

Indian Journal of marine sciences 37(2):159-165 
Source: http://nopr.niscair.res.in/handle/123456789/1879 

 

A study of microbial diversity and its interaction with nutrients in 

the sediments of Sundarban mangroves 

AL. Ramanthan, G. Singh, J. Majumdar, R. Chauhan, R.K. Ranjan, K. Rajkumar, and S.C. Santra 
 
Abstract:   
Mangroves provide a unique ecological environment for diverse microbial communities. They 
are particularly important in controlling the chemical environment of the ecosystem. 
Sundarban, being a rapidly changing ecosystem, is under stress due to various anthropogenic 
activities. The present study was taken with an objective to assess the microbial (fungal and 
bacterial) diversity with respect to behaviour of nutrients. Three sampling location viz. 
Canning, Jharkhali and Pakhiralay, were chosen based on anthropogenic stress. It was 
observed that at Canning, nitrate (7.46 mg.L⁻¹) and phosphate (8.12 mg. L⁻¹) in water were 
maximum of all the three locations. Total bacterial load (29.83 × 10⁶), Phosphorus solubilising 
(14.08 × 10⁴ CFU.g⁻¹), N₂ fixing (13.67 × 10⁴ CFU.g⁻¹) and nitrifying bacteria (13.67 × 10⁴ 
CFU.g⁻¹) as well as exchangeable phosphorus (42 µg.g⁻¹) was highest in the sediments 
collected at Canning. Sediments associated with dense mangroves (Pakhiralay) showed 
highest count of cellulose degrading bacteria (45.15 × 10⁴ CFU.g-1). Fungal diversity was also 
assessed and it was observed that Aspergillus and Penicillium were the most abundant species 
in the three sampling locations. The study had elucidated the existing environmental 
conditions played a significant role in the determination of microbial diversity as well as 
nutrient behaviour in the sediments. 

Indian Journal of marine sciences, 37(2):159-165 
Source: http://nopr.niscair.res.in/handle/123456789/1880 

 

http://nopr.niscair.res.in/handle/123456789/1879
http://nopr.niscair.res.in/handle/123456789/1880
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Evaluation of geochemical impact of tsunami on Pichavaram 

mangrove ecosystem, southeast coast of India 

R.K. Ranjan, AL. Ramanthan and G. Singh 
 
Abstract: 
The 26 December 2004-tsunami has deposited sediments in the Pichavaram mangrove 
ecosystem, east coast of India. Ten surface and three core sediment samples were collected 
within 30 days of the event and analyzed for nutrients. Water samples were also analyzed to 
see the impact of tsunami on the geochemical behavior of nutrients. An increase in the 
concentration of various nutrients namely nitrate and phosphate was observed. The 
geochemistry of the mangrove forest was observed to be influenced by a number of factors 
like rapid increase of aquaculture farms, agricultural practices and the anthropogenic 
discharge from the nearby-inhabited areas. Further the sediment column was disturbed due 
to energetic tsunami waves, which has caused a sheer increase in the dissolved oxygen in 
water. As a result, the change in the redox potential has resulted in change in the nutrients 
absorbed/associated with the sediments. In addition, role of retreating water after tsunami 
on the nutrient geochemistry was also evaluated. 

Environmental Geology, August 2008, Volume 55, Issue 3, pp 687–697 
Source: https://link.springer.com/article/10.1007/s00254-007-1019-9 

 

Dissolved organic nutrients in the Pichavaram mangrove waters of 

east coast of India 

MBK. Prasad and AL. Ramanthan 
 
Abstract:   
Spatial and temporal analytical measurements of organic nutrients were made in the 
Pichavaram mangrove ecosystem (south east coast of India) to understand the dissolved 
organic nutrient dynamics. Monthly measurements of physical parameters and dissolved 
organic nutrients were made at several locations at daytime during low tides. High 
concentrations of DOC and DON were found in monsoon and DOP in summer. The distribution 
and dynamics of dissolved organic matter have been regulated by the monsoonal fresh water 
discharge from the adjacent sources. However, the microbial mineralization induced by 
summer temperature regulates the nutrient biogeochemical processes and also control the 
biological productivity. In general, the mangrove ecosystem supplies considerable loads of 
nutrients to the oceans than the river systems and regulate the global nutrient 
biogeochemical cycles. 

Indian Journal of marine sciences 37 (2):146-152pp 
Source: http://nopr.niscair.res.in/handle/123456789/1877 

Seasonal variations and decadal trends in concentrations of 

dissolved inorganic nutrients in Pichavaram mangrove waters, 

southeast India 

https://link.springer.com/article/10.1007/s00254-007-1019-9
http://nopr.niscair.res.in/handle/123456789/1877
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MBK. Prasad, AL. Ramanthan, DM. Alongi and L. Kannan 
 
Abstract : 
A survey was conducted from July 2003 to June 2004 to measure changes in dissolved 

inorganic nutrient concentrations in relation to salinity in a river-dominated mangrove lagoon 

(the Pichavaram mangroves, southeast India). Monthly measurements of surface water 

temperature, salinity, dissolved oxygen, and dissolved inorganic nutrients (NH4 +, NO3 − + 

NO2 −, PO4 3−, and Si(OH)4 +) were made at several sites at daytime low tides. With few 

exceptions, the overall pattern was for higher concentrations of nutrients in the monsoon and 

post-monsoonal periods. Conversely, during summer and pre-monsoon months, ocean water 

inputs were greater relative to river flow, leading to lower dissolved nutrient concentrations. 

Most site differences in dissolved nutrient concentrations were related to differences in 

salinity. Stoichiometric ratios deviated greatly from the Redfield ratio, reflecting nutrient 

behavior that was often non-conservative due to long residence times and high rates of 

productivity and organic matter decomposition. Comparison to historical data indicates a 

significant increase in dissolved inorganic nutrient concentrations since the 1980s, reflecting 

increased land use, discharges from agriculture, and the growth of human settlements. 

         Bulletin of   Marine Sciences 79 (2):287-300pp 
         Source: http://www.ingentaconnect.com/contentone/umrsmas/bullmar/2006/00000079/00000002/art00004  

 

Influence of human-induced disturbance on benthic microbial 

metabolism in the Pichavaram mangroves, Vellar–Coleroon 

estuarine complex, India 

DM. Alongi, AL. Ramanathan, L. Kannan, F. Tirendi, LA. Trott and MBK. Prasad  

 

Abstract: 

Large areas of mangroves in India are heavily disturbed by cattle grazing, hypersalinity, and 

other human-induced impacts. In two disturbed Avicennia marina forests and two 

undisturbedA. marina and Rhizophora apiculata forests in the Pichavaram mangroves of the 

Vellar–Coleroon estuarine complex, southeast India, we measured the rates and pathways of 

microbial decomposition of soil organic matter to determine if human impact is altering 

biogeochemical activity within these stands. Rates of total carbon oxidation (TCOX) were higher 

in the undisturbed A. marina forest (mean 199 mol C m−2 year−1) than in the two impacted 

stands (43 and 79 mol C m−2 year−1); rates of total carbon oxidation in the R. apiculata forest 

averaged 75 mol C m−2 year−1. Sulphate reduction (range 21–319 mmol S m−2 day−1) was the 

major decomposition pathway (65–85% of TCOX), except at the most disturbed forest (30% 

of TCOX). Rates of sulphate reduction at all sites peaked in sub-surface soils to a depth of about 

1 m, leading to little carbon burial (3–5% of total C input). There was some evidence of 

measurable iron and manganese reduction in association with tree roots. Rates of microbial 

activity were rapid in comparison with rates measured in other mangrove soils, reflecting high 

rates of phytoplankton production and organic matter retention in this lagoon. Human-

http://www.ingentaconnect.com/contentone/umrsmas/bullmar/2006/00000079/00000002/art00004
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induced disturbance creates a sharp zonation of dry, hypersaline soil overlying less saline, 

wetter soil, suppressing surface microbial and root growth. We conclude that this vertical 

alteration of soil characteristics and biogeochemistry shifts the cycling of nutrients between 

trees and microbes to a disequilibrium state, partly explaining why mangroves are stunted in 

these declining forests. 
             Marine Biology (147):1033-1044pp 

             Source: https://link.springer.com/article/10.1007/s00227-005-1634-5 

 

Nutrient cycling in Mangrove ecosystem: A Brief Overview 

G. Singh, AL.Ramanathan and MBK. Prasad  
 
Abstract : 
Mangrove forests arc highly productive coastal ecosystems confined to the intertidal zones. 
They are considered to be major conduits for tidal exchange of dissolved and particulate 
matter between the forest environment and adjacent coastal waters, as well as net exporters 
of organic matter and nutrients to the ocean, caused by biological and physical processes 
within the forest ecosystem. This paper reviews the available studies on the dynamics of three 
major macronutrients - nitrogen, phosphorus and sulfur - that are essential for various 
biological activities, and the heavy metals in the mangrove forests.  
         International Journal of Ecology and Environmental Sciences 31(3):231-244pp 
         Source: https://www.researchgate.net/publication/279891412 

 

Environmental geochemistry of the Pichavaram mangrove 

ecosystem (tropical), southeast coast of India 

AL. Ramanathan, V. Subramanian, R. Ramesh and S. Chidambaram 
 
Abtract: 
Spatial and temporal geochemical variations of various parameters in the water and sediment 
of a relatively small mangrove situated on the southeast coast of India were examined in 
detail for the first time. The water quality generally reflects the impact of seawater and the 
Vellar estuary (mixing effect) aided by evaporation and in situ biological productivity. The 
depletion and fluctuation of dissolved silica are controlled by biological processes. Nitrate and 
phosphate are contributed by fertilizer input from adjoining agriculture fields. Total 
suspended matter (TSM) shows an erratic range and trend due to deforestation and 
resuspension processes. Sand and silt constitute 70–90% of the sediments. Statistical analysis 
of the sediments shows the prevalence of a moderately high-energy environment with very 
effective winnowing activity. Organic matter content is higher in the mangrove sediments in 
comparison to adjacent estuaries. Water and sediment show fluctuations in their chemical 
concentration, but no specific trends could be identified. Heavy metals are also enriched in 
the mangrove sediments, indicating their unique chemical behavior and the existence of 
trapping mechanisms. Factor analysis and correlation analysis of water and sediments show 
the complexity of the system and the multitude of contributing sources. The core sediment 

https://link.springer.com/article/10.1007/s00227-005-1634-5
https://www.researchgate.net/publication/279891412
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chemistry suggests the depletion of metal input due to the damming of the detrital inputs. 
The Pichavaram mangrove seems to be relatively unpolluted, since the anthropogenic signal 
observed is small and acts as a sink for heavy metals contributed from a multitude of sources 
without an adverse effect. 

Environmental Geology 37(3):223-233pp 
Source: https://link.springer.com/article/10.1007/s002540050380 

 

Role of Biogenic Silica in Mangrove Ecosystem 

Karuna Rao, AL.Ramanathan, Namrata Priya 
 
Abstarct: 
Mangroves are the most productive coastal ecosystem in the world and provide a unique 
ecological environment for diverse microbial communities. These microbial communities are 
supported by various nutrients among which silicate is one of the major nutrients for 
estuarine and coastal ecosystem which can significantly affect planktonic microbial 
communities e.g. diatoms, radiolarian and silico-flagellate (Srithongouthai et al., 2003; Wu 
and Chou, 2003; Natori et al., 2006). These microbial communities largely control carbon, 
nitrogen, phosphorus and sulphur dynamics and may contribute to soil and vegetation pattern 
(Singh G et al., 2005). 
Biogenic silica is also called as biogenic opal or amorphous opaline silica. The biogenic silica is 
produced by vascular plants, diatoms and siliceous sponges. The biogenic silica are 
widespread and occur commonly by >2% by grain abundances from soils and terrestrial 
sediments of all continents except Antarctica (Clarke. 2003). Wilding et al., 1989 regarded 
most soils as containing up to 3% biogenic silica and also cited examples where up to 20% was 
present. These values mean that biogenic silica comprises a significant part of silica 
component of many soils and commonly exceed the abundance of potassium, sodium, 
calcium, magnesium and phosphate. The size of silica particles ranges from fine silt to fine 
sand. They occur in almost all soils and sediments up to the level of 2-3% but may also present 
in significant amount i.e. in excess of 5%. The most important factor for the occurrence of 
biogenic silica is poor soil drainage and seasonal to permanent water logging. This enhances 
the proliferation of silica producing organisms (Clarke. 2003). Biogenic silica most commonly 
occur in the A horizon of soils and to a lesser extent in the B horizon. This preferential 
distribution facilitates identification of palaeosols in stacked soil sequence. 

BiogeochemENVIS, Vol 20(4), 2014-15 Page No. 1. 
Source: http://www.jnuenvis.nic.in/newsletters/vol20no42014-15.pdf 

 

A Preliminary study on water quality of ponds of Varanasi city, 

Uttar Pradesh 

Md. Maroof Azam, Monika Kumari, Abhay K. Singh, Jayant K. Tripathi 
 
Abstract: 

https://link.springer.com/article/10.1007/s002540050380
http://www.jnuenvis.nic.in/newsletters/vol20no42014-15.pdf
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In order to assess suitability for drinking, domestic and irrigation uses of water from 14 ponds 
in the holy city of Varanasi, water samples were collected in February 2012 and analysed for 
their physico-chemical parameters. All the water samples fall in the fresh water category 
(TDS< 1000 mg/l). Cationic and anionic abundance was found to be in the order of Na+ > 
Ca2+> K+ > Mg2+and HCO3 - > Cl> SO4 2- > NO3 - >F, respectively. Gibbs diagram shows that 
all samples fall under dominantly rock weathering category. Main source of major and trace 
elements were identified as anthropogenic activities and carbonate rock weathering. In 
general, the water of most of the ponds of Varanasi city in terms of major ions and trace 
elements was found unfit for human consumption with a few exceptions. However, residual 
sodium carbonate (RSC), sodium adsorption ratio (SAR), magnesium hazard (MH) and percent 
sodium (%Na) values suggest that pond water of Varanasi city may be used for irrigation 
purpose. Based on safe levels of potentially toxic trace metals, we found that Mn was above 
the safe limit for cattle drinking purpose in seven of the collected samples. 

BiogeochemENVIS, Vol 20(4), 2014-15 Page No. 7 
Source: http://www.jnuenvis.nic.in/newsletters/vol20no42014-15.pdf 

http://www.jnuenvis.nic.in/newsletters/vol20no42014-15.pdf
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