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Background
Mangroves  provide  critical  ecological  and  socio-economic  functions  and  services  to  coastal
marine  habitats  and  communities  respectively.  They  are  invaluable  in  enhancing  coastal
fisheries, attenuating tidal waves and storms; sequestering carbon dioxide (CO2) and filtering
nutrients and sediments flowing into oceans. However, mangroves are declining globally as a
result of, among many other factors, urbanization,  nutrients and heavy metal pollution, clear-
cutting  for  poles  and  timbres,  salt-making,  rice  farming  and  aquaculture.  Solid  and  liquid
domestic  and industrial  wastes are dumped into rivers draining coastal  cities such as Dar es
Salaam, Tanzania,  and thus devastating the coastal  marine environment  and jeopardizing the
provision of ecosystem services by the coastal ecosystems. The future of ‘urban’ mangroves,
both small and large estuarine and non-estuarine is currently not well-known. This study uses
stable  nitrogen isotope  and nutrients  analysis  to  investigate  the  influence  of  urbanization  on
nutrients enrichment in urban mangroves in Dar es Salaam, Tanzania.

Methodology 
The study was conducted in the Mtoni Kijichi estuarine mangroves, Kunduchi creek and Ras
Dege. While the Mtoni mangroves were considered as polluted, those of Kunduchi and Ras Dege
were regarded as  semi-polluted  and pristine,  respectively.  We collected  mangrove crabs  and
snails, and mangrove leaves from these sites. The mangrove crab and gastropod were selected as
model organisms because they reside in the mangrove ecosystems and have minimal movement
out of the system. This is important since the isotope signatures of highly mobile organisms may
reflect those of food sources from different habitats and different turnover times. The sample
materials were collected from upper, middle and lower zones of the mangrove stand. They were
then ground and analyzed for carbon and nitrogen isotopes to infer nutrients enrichment. Also,
water samples were collected in the rivers/streams draining into these mangroves and analyzed
for nitrogen and phosphates. Water samples were collected outside the mangroves in areas with
settlements, within the mangroves and downstream to capture the different land-use and assess
the effect of mangroves on nutrients sequestration. Sampling was done during low spring tide
between August and December 2017. Both the animal and plant materials and water samples
were preserved in  iceboxes  in  the field  and were processed immediately  or  frozen for  later
processing.  The crabs,  gastropods and mangrove leaves  were oven-dried at  60 for 48 hours,
ground and sent to the  to OEA laboratory in UK for stable isotope analysis.  Nutrients  were
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analyzed at the Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences
(NIGLAS), State Key laboratory using standard spectrophotometric methods.

Results
Nitrogen stable isotope values were significantly enriched at Mtoni Kijichi mangroves for crabs
(One-Way ANOVA, F2, 30 = 43.51, p < 0.001), gastropods (One-Way ANOVA, F2, 30 = 21.86, p <
0.001), and mangrove leaves (One-Way ANOVA, F2,  30  = 47.27, p < 0.001). The mean (±SE)
δ15N values for Mtoni Kijichi were 15.94, 12.81 and 12.67 for crabs,  gastropods and leaves,
respectively  indicating  that  crab  materials  were  the  most  enriched.  The isotope  values  were
always  lowest  at  Ras  Dege,  that  is  4.64,  3.68  and  1.80  for  crabs,  gastropods  and  leaves,
respectively,  again  showing  that  crabs  were  the  most  enriched,  followed  by  gastropods.
Similarly,  Mtoni  Kijichi  was  found  to  have  higher  total  nitrogen  (TN)  concentration  (4.26
±0.58mg/L) than Kunduchi (2.41 ±0.19mg/L) and Ras Dege (3.61 ±0.41mg/L) (ANOVA, F2, 17 =
4.24, p < 0.035). Similar results were found for total phosphorus (TP) (ANOVA, F2, 17 = 11.50, p
< 0.001) and soluble reactive phosphorus (SRP) (ANOVA, F2, 17 = 14.43, p < 0.001). However,
for TP and SRP, the Ras Dege mangroves had the lowest concentrations of all, that is 0.015
±0.00 and 0.007 ±0.002mg/L, respectively. The nutrients concentration data, also, show that the
upper and middle sections of the respective rivers had significantly higher nutrients values than
the lower sections on the seaward side, except at Kunduchi where more nutrients were registered
in the middle and lower sections of the river, suggesting that the nutrients may not be coming
from far upstream. 

Conclusion
The Mtoni Kijichi mangroves are increasingly being polluted by external nutrients sources as
attested by stable isotope and nutrients data. The sources of the nutrients may be the catchment
of the Mzinga river,  which drains the highly populated Temeke municipality.  Moreover,  the
Temeke area has high levels of informal settlements which presents a challenge of wastewater
and domestic wastes disposal because they are not connected to the Dar es Salaam sewer. While
Ras Dege is still pristine, with little nutrients inputs, the Kunduchi area seem to be receiving
nutrients directly into the mangroves, suggesting that the nearby hotels and residents may be
releasing wastewater and domestic wastes directly into the creek. While more data is required to
solidify our findings, it is important to note that these mangroves play key socio-ecological roles
that  should not  be traded with the  looming destruction  of  their  existence.  Therefore,  proper
management  of  these  systems  should  interface  with  proper  and  better  land-use  plans  and
practices  upstream,  better  settlement  and  urban  plans,  and  that  the  Dar  es  Salaam  City
management should expand the coverage of households connected to the City seawer system.
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