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BACKGROUND
Mangrove forests  offer  important  ecosystem services,  including  their  capacity  for  carbon
sequestration and stocking, which is at  the rate of four times higher than other  terrestrial
forest ecosystems. This value of mangroves offers opportunities for carbon trading to support
and promote sustainable mangrove conservation through community-based mangrove carbon
credit  projects.  However,  important  prerequisite  site  specific  knowledge  on  biomass  and
carbon  stocks  which  are  influenced  by  local  climate,  age  of  forest,  soil  factors  and  the
management  regime of respective forests  is  still  limited for many of the mangrove sites,
including  mangroves  of  Tanga  region.  This  study  aimed  to  conduct  mangrove  forest
inventory  and  soil  assessment  to  estimate  carbon  stocks  in  the  villages  of  Boma  and
Mahandakini Mkinga District Tanga, as a necessary baseline data for carbon accounting to
inform possible opportunities for carbon market schemes.

METHODS
The  study  was  conducted  in  the  mangrove  forests  of  Boma  (4°50'0"S,  39°20'0"E)  and
Mahandakini (4°40'0"S, 39°10'0"E) in the northeastern coast in Tanga region, Tanzania. At
each site, transects were made along the sea to land gradient with three sampling plots of 10
m radius along each transect stratified as lower, mid and upper zone.  Four such transects
were laid for Boma and three transects for Mahandakini mangroves, making a total of 21
sampling plots. In each sampling plot, all trees with < 2.5 cm stem diameter were identified
by species, counted and grouped as saplings. All trees with ≥ 2.5 cm stem diameter at breast
height (DBH) were also identified by species, counted and measured their DBH. Soil cores
were retrieved to a depth of 200 cm where possible from a point near the sampling plot
centre, using Peat Auger (AMS Inc., American Falls, Idaho, USA). Forest inventory data was
processed using standard forest inventory analysis procedures to characterize forest structure
and composition.  Estimation of above-ground biomass (AGB) and below-ground biomass
(BGB) in kg used general allometric equations: AGB = 0.251* ρ * (D)

2.46 and BGB = 0.199*
ρ0.899*  ¿, where  D = Diameter at breast height (cm), ρ = Average wood density (0.752 g
cm−3). Dry combustion (Loss on Ignition) procedure was used to determine soil carbon stock.

RESULTS
Four  mangrove  species  were  identified  within  sampling  plots,  namely  Rhizophora
mucronata,  with  density  of  3717  trees ha-1, Ceriops  tagal (3722  trees ha-1), Bruguiera
gymnorrhiza (1092 trees ha-1) in Boma and Rhizophora mucronata (2803 trees ha-1), Ceriops
tagal (1363 trees ha-1), Bruguiera gymnorrhiza  (204 trees ha-1) and  Avicennia marina (51
trees ha-1) in Mahandakini. Other species  encountered and identified outside sampling plots
were  Xylocarpus granatum, X. mollucensis, Sonneratia alba  and Pemphis acidula  in Boma
and only  S.alba  in Mahandakini. Total basal area was 25.78 m2 ha-1 and 18.01 m2 ha-1 for
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Boma  and  Mahandakini  respectively. Rhizophora  mucronata  had  the  highest  importance
value in both sites. Total ecosystem carbon stock was 282.94 Mg C ha-1 and 386.49 Mg C ha-1

with the soil carbon stock contribution of 42.46% for Boma and 70.30% for Mahandakini
respectively.  For  biomass  carbon,  AGB in  Boma  contributed  36.99% and  BGB 20.54%
whereas for Mahandakini AGB contributed 19.07% and BGC 10.62% of the total ecosystem
carbon stock.

CONCLUSION
High tree densities were observed, but small diameters of plants resulted in low basal area
and low AGB and BGB. Low soil carbon densities reflected the small total ecosystem carbon
stocks in the two sites, suggestively due to rocky geomorphology. Despite these small carbon
stock compared to other  carbon rich mangroves,  both sites still  hold potential  for carbon
market schemes establishment because of their exposure to anthropogenic degradation that
warrant schemes for avoided deforestation and emissions in contribution to climate change
mitigation.  Such  schemes  would  also  reward  local  communities  for  foregoing  extractive
exploitation and conversions to other land uses. These findings serves as baseline to inform
the necessary monitoring,  reporting and evaluation to support such potential  carbon credit
schemes.


