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Abstract: Present investigation on mangrove sediment characteristics along Mahim creek of 

Mumbai coast was conducted to determine the health status of mangrove sediment due to aquatic 

environmental pollution. This study was carried out from October 2016 to September 2017. Several 

sediment characteristics like temperature, pH, sand, silt, clay, organic carbon, organic matter, total 

nitrogen and available phosphate were examined. pH in all the stations was recorded neutral to 

slightly alkaline. Composition of sand, silt and clay was widely fluctuated during the study period. 

Sand and clay were relatively maximum with positive skewness and kurtosis than silt content. 

Organic carbon, organic matter, total nitrogen and available phosphate were found significantly 

different in June and September as compared to the rest of the months. This study revealed 

remarkable instabilities in all the sediment characteristics found outside their promising boundaries. 

This investigation suggests the measures to mitigate contamination of creek and anthropogenic 

activities. That will conserve the fauna-flora and so progresses the health of creek and accompanied 

mangroves. 
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1. Introduction 

Mahim creek has become synonymous with all those stress conditions such as domestic sewage, 

liquid waste, intrusion of flood plains, storms water drainage, discharge of untreated industrial 

waste matter, etc faced by other riverine, estuarine and mangrove ecosystem along the Indian 

continental [1]. This creek is wide and shallow in the inland extension of the Mahim Bay which is 

connected to Mithi river over a distance of about 15 km flowing through residential and industrial 

complexes of Powai, Sakinaka, Santacruz, Kurla, Bandra and Mahim. From Mithi river which seems 

to a dumping sink carries an enormous amount of raw sewage, garbage and liquid wastes outfalls 

into the creek [2]. This creek is swamped by a dense mangrove forest. Mangrove sediments act as a 

buffer between nutrients recycling, ecology and aquatic biota including fauna and flora of 

ecosystems. It plays a vital role in degradation and decomposition of inorganic complex substances 

into simpler organic compounds. All the important micro as well as macro-nutrients are 

interchangeable before overlying water and sediments due to the enhancement of bacterial activities 

that in turn results into aquatic productivity [3]. Soil organic carbon is a measurable component of 

soil organic matter. Organic matter makes upto 2–10% of most soil's mass and has an essential role in 

the physical, chemical and biological function of agricultural soils.  
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Organic matter contributes to nutrient retention and turnover, soil structure, moisture retention 

and availability, degradation of pollutants, carbon sequestration and soil resilience [4]. Primary 

productivity is mainly regulated by the level of nutrients exists in the sediments and their 

interactions with overlying water body reveals the state of pollution [5].  

Mangrove sediment plays a vital role in the biogeochemical cycling of nutrients such as nitrogen, 

phosphorus, carbon and other microelements [6,7]. Mangroves with their ability to trap essential 

nutrients in sediments are found of important sink that further drains into the creek through runoff 

from rainwater, anthropogenic activity, tidal water influxes and heavy flooding [8, 9]. Also, due to 

rapid urbanization, housing redevelopment plans, rehabilitation schemes gearing up around the 

stretches of mangrove results into deforestation, degradation and disturbance of the aquatic 

ecosystems along with heavy deterioration and contamination of sediment quality of the creek. 

Hence, this study was proposed to investigate the sedimentological characteristics whose 

nonappearance can distress the aquatic biota pointedly. 

2. Materials and Methods 

Mahim creek is located along Western Arabian coast of India from 19˚03' N lat and 72˚51' E long 

covers a stretch of about 15 km interconnected with Mithi river, run and flows through a different 

part of suburban region of Mumbai and ends at Arabian sea. Three representative stations such as 

Mahim - Bandra Pipe line (S1: Lat 19°03’02.88’’N and Long 72°50’37.18” E), Bandra Sion Link road 

(S2: Lat 19°03’05.99” N and Long 72°50’54.52” E) and Bandra-Kurla Complex (S3: Lat 19°03’10.89” N 

and Long 72°51’11.01” E) were selected for detail investigation on the health status of mangrove 

sediment along the creek.  This area is highly polluted by the disposal of untreated sewage and 

liquid waste from domestic and industries situated on the bank of creek. For the study, sediment 

samples were collected fortnightly from above mentioned three stations. The sediment samples 

were collected in well labeled cleaned dry polythene bags and maintained at low temperature (4˚C) 

in icebox and then transferred to laboratory for further analysis. 

Before the analysis of various parameters, the sediment samples were grained and homogenized 

using mortar and pestle. Temperature and pH were measured using digital thermometer (Fisher 

Scientific) and pH tester (Eutech Instruments) respectively. While sediment texture was determined 

by following International pipette method [10]; organic carbon and organic matter analyzed using 

[11]; total nitrogen analyzed by alkaline permanganate distillation method [12] and available 

phosphorus by Olsen’s method  *13+. All the research values obtained were subjected to one-way 

analysis of variance (ANOVA) followed by Duncan’s post hoc for multiple comparisons range test 

(DMRT) of Mean ± SEM (Standard error of mean). Data were analyzed using statistical software 

IBM-SPSS version 16.0 with a level of significance at P < 0.05. 

The quality seeds produced in this hatchery were supplied to the inland co-operative societies of 

tribal fishermen in order to promote fish culture activities and over all development of tribal 

communities who are living around the reservoirs area. Simultaneously, an in depth study on 

hydrobiological parameters of the five reservoirs viz.  Khaire, Kothurde, Ambavade, Warandh and 

Vinhare was carried out to create a baseline data and find out their suitability for fish production 

(Lokhande & Indulkar, 2017 a &b and Lokhande et al. 2017). 
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3. Results and Discussion 

All the observations of various sediment parameters analyzed under this research study were 

presented in Table 1. Lowest sediment temperature was recorded in July and highest in April, no 

significance difference (P > 0.05) observed in October, February, March, April, May, June and 

August while rest of the months are significantly different (P < 0.05). pH was highest in June and 

lowest in February and a significance difference (P < 0.05) was observed in March and May 

compared to other months. In terms of sand percentage, maximum was recorded in August and 

minimum in February, with the insignificant difference (P > 0.05) in months of November, 

December, January, February and March while there is significant difference in rest of the months.  

Table 1. Annual variation in mangrove sediment parameters of Mahim creek (Oct. 2016 to Sep. 2017) 

 

Mean ± SE with various superscripts (a,b,c,d,e,f,g,h,i,j,k) in a column differ significantly (P<0.05) followed DMRT 

 

Silt was high in February and low in August, and a significance difference (P < 0.05) was recorded in 

October, July, August and September compared to other months. The highest percentage of clay was 
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recorded in September and lowest in May, significance difference (P < 0.05) in March, April, May 

and September while it was insignificant difference (P > 0.05) in rest of the months.  

 

In term of organic carbon, the highest percent was observed in November and lowest in August, 

there is a significance difference in June and September with rest of the months. Maximum percent 

of organic matter was observed in November and minimum in August, there is significance 

difference (P < 0.05) in June and September with the rest of the months. Total nitrogen was recorded 

highest in November and lowest in August and a significance difference in June and September 

compared to other months. Similarly, the available phosphate was lowest in August and highest in 

November, and a significance difference (P < 0.05) observed in June and September with rest of the 

months. 

In the current study, the mangrove sediment pH in all stations was neutral to slightly alkaline 

and annually ranged from 7.2 to 8.1 in Mahim creek. A gradual increase of sediment pH from inner 

shore to outer shore in coastal waters of Versova [14]. Mahim mangrove sediment pH was alkaline 

during premonsoon, [15] recorded annual pH of 9.22 in the month of April. This may be due to 

waste disposal into creek system that alters ammonia solubility, thereby resulting in raised toxicity 

level affecting aquatic organisms. During this study, P availability (4.64 mg/100g) recorded lowest 

with highest pH (8.1), since it depends on the uptake of cations and anions by plants in the 

mangrove sediments [16].  

The sediments were richer in organic matter, whereas low bacterial counts attributed with 

sandy nature of sediments [17]. Organic carbon was maximum might be due to nutrient enrichment 

by disposing of huge quantity of sewage waste into creek system, [18] reported Poonthura estuary 

heavily polluted due to untreated domestic wastewaters in south east coast of India.  

Comparative study with less organic carbon content ranging from 0.6 to 1.3% was reported 

earlier from coastal and ocean sediments [19 - 22]. Sedimentary coastal environment influenced by 

weak tidal action cause through hydrodynamics and hydraulic process [23]. 

In the present study, the relationship of organic matter with a fine grain size of sediment was 

observed, which is in accordance [24, 25]. Since the finer particles provide increase surface area per 

unit weight for the absorption of organic matter. High levels of organic carbon, organic matter, total 

nitrogen and available phosphorus recorded due to the transport of pollutants from the water 

column to the bed, modified the sediment characteristics. 

The skewness and kurtosis of textural sediment highlighted depositional energy environment in 

the mangrove zones along the Mahim creek [Fig 1 to Fig 3]. Mean size of sediment becomes finer 

towards the outer zone of creek with the varying range of coarse sand, high clay with low silt 

observed in Mahim mangrove sediment. It represented that the characteristics of deposited 

sediments at each station are dependent to a great extent upon the combination of physical forces 

such as freshwater run-off, tidal currents and wave’s movement *26, 27+. The predominant fine 

skewed nature of sediment indicates disproportionate riverine contribution. The positive skewness 

of sediments indicates the unidirectional transfer or the deposition of sediments in protected 

surroundings of mangrove zones [28, 29]. 
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Fig. 1. Skewness and Kurtosis of sand from mangrove sediment 

 

Fig. 2. Skewness and Kurtosis of silt from mangrove sediment 

 

Fig. 3. Skewness and Kurtosis of clay from mangrove sediment 
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Present investigation on Mahim mangrove sediment suggests that soil pollution may be because 

of dumping of religious refuges; effluent wastes from industry and untreated domestic sewage. 

Developmental activities such as reclamation construction dumping along the creek side should be 

bunged up and mangrove plantation should be done to sustain mangrove ecosystem. 

    

4. Conclusion 

 The study shows that the alterations of sediment transport was most probably take place due to 

the proportion of foremost content of sand and weakly sorted silt and clay composition in sediment 

and are not much influenced with seasonal changes and biological process. The present study can be 

used as a baseline information for understanding the seasonal variations of mangrove sediment 

variables such as texture, composition and classification that will be helpful for research scholars, 

policy makers, civic authorities, scientists and environmentalists from the selected areas. Mitigation 

measures such as the establishment of effluent and sewage treatment plant will be eventually 

restored and preserve the biodiversity of creeks and the associated mangroves. It is important to 

take measures to mitigate pollution of creeks by sewage and anthropogenic activities. This will 

restore the natural mineralization process in water and sediments and improve the productivity of 

mangroves in the vicinity. 
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