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Background 

Mangrove ecosystems are among the most productive coastal ecosystems, sustaining both 

terrestrial and aquatic fauna. Due to their position (at land sea interface) mangroves are prone to 

anthropogenic activities including excessive nutrient inputs originating from sewage inputs, 

runoffs as well as agricultural activities. Excessive nutrient inputs within coastal waters has 

consequent effects including degradation of water quality thereby resulting in modifications of 

ecological features, as well as compromising ecosystem functioning. Nitrogen stable isotope 

(δ15N) values can be used to study the ability of mangrove ecosystem in taking up nutrients derived 

from anthropogenic sources, as they provide reliable information about the source (anthropogenic 

vs. natural) of nutrients within coastal areas. Nitrogen stable isotope (δ15N) values of around +10‰ 

are generally associated with excess nutrient loading, particularly originating from human and 

animal sewage. The present study aimed at assessing δ15N values of the different components of 

the mangrove ecosystems (sediment, gastropods, mangrove leaves and roots) with a view to 

ascertaining if similar trends of δ15N will be established and if any of these components can be 

used reliably in the monitoring of mangrove ecosystems against nutrient pollution.  

 

Methodology  

The study was conducted along the coastline of Tanzania Mainland, and the sites included 

mangroves at Ras Dege, Kunduchi, Mzinga and Kizinga (in Dar es Salaam Region), and Mbegani 

(in Pwani Region). While Kunduchi, Mzinga and Kizinga were selected due to their proximity to 

high human settlements and urban activities, Ras Dege and Mbegani - located in peripheral areas 

were considered relatively pristine. Each selected mangrove site has a creek that connects it to the 

terrestrial environment, forming a potential source of pollutants to the mangrove habitats and 

adjacent marine habitats. While the creeks at Ras Dege, Mbegani, and Kunduchi are fed by tidal 

waters only, Mzinga and Kizinga are freshwater creeks. There is no direct connection among the 

five mangrove sites except the oceanic water that flows into each one during flood tides.  

 

Sampling was done during low spring tide between July and August 2018. Three sampling points 

were selected (MGI, MG2 and MG3) from a mangrove forest. MG1 represented the most landward 

sampling site and MG3 the seaward sampling point. Collected samples included mangrove 

sediment, mangrove gastropod, mangrove leaves and mangrove roots. The samples were placed in 

labelled plastic bags and stored temporarily in a cool box prior to preserving them in a freezer 

pending further preparation and analysis. Gastropod muscles were removed from the shells and 
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cleaned using distilled water. Mangrove leaves and roots were also cleaned using distilled water. 

Then sediment samples, gastropod muscles, mangrove leaves and roots were oven dried at 60°C 

for 48 h. Then the samples were ground to powder to form a homogeneous mixture. All ground 

samples were packed in small plastic vials and sent to OEA laboratory in UK for stable isotope 

analysis. 

 

Results 

The distribution of nitrogen stable isotope (δ15N) values were significantly different among sites 

(Two-Way ANOVA, F = 462.66, p < 0.0001) with Kizinga having the highest mean (±SE) values 

of all (13.54 ±0.36‰; Tukey HSD, p < 0.0001). The Mzinga mangroves had the second highest 

values (11.02 ±0.36‰) followed by Kunduchi (5.33 ±0.24‰), Mbegani (2.85 ±0.21‰), and Ras 

Dege (1.68 ±0.28‰). Also, there were significant differences in δ15N values among the different 

sample materials (F = 8.97, p < 0.0001). The sediment samples had the highest mean (±SE) values 

(11.50 ±0.14‰) at Kizinga mangroves and lowest (2.18 ±0.33‰) at Mbegani mangroves. For 

mangrove leaves highest mean values of 14.42 ±0.37‰ were recorded at Kizinga and lowest (1.31 

±0.12‰) at Ras Dege. Similarly, mangrove roots indicated highest mean δ15N values of 14.33 

±0.11‰, at Kizinga and lowest (-0.45 ±0.34‰) at Ras Dege. Mangrove gastropods indicated 

highest δ15N values of 13.79 ±1.05‰ at Mzinga mangroves, and lowest (2.69 ±0.46‰) at Ras 

Dege. A comparison of all five sites indicate that Kizinga has highest nitrogen stable isotope 

values, followed by Mzinga, Kunduchi, Mbegani, and Ras Dege which had the lowest values. The 

comparison among the different zones of mangroves yielded no significant results.  

 

Conclusion 

The mangrove habitats of Kizinga and Mzinga are receiving significant amount of land-based 

nitrogen as evidenced by high δ15N values of above 10‰ for all studied components of mangrove 

ecosystems. On the other hand, Ras Dege and Mbegani had low δ15N values and can be considered 

pristine, possibly due to their peripheral locations which expose them to less sources of pollution 

compared to Kizinga and Mzinga. The different components of the mangrove ecosystems revealed 

more or less similar trends of nitrogen enrichment in the studied sites and therefore, any of these 

components can be used reliably in the monitoring of the nutrient status of mangrove habitats and 

marine environment as a whole.  

 


