
 

 

Mangrove characterization and crab (Scylla serrata) productivity estimation using 

spatial tools: the case of three West Malagasy mangroves. 
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Oral presentation  

Mangrove ecosystems have been exploited for their fisheries resources since the Paleolithic 

period, with differences in intensity between habitats and periods. Changes in the exploitation 

of these resources have been seen over very short periods of time. For example, in 

Madagascar, the mangrove crab Scylla serrata, traditionally exploited by small and medium-

scale fishing activities, saw increased marketed catches of more than 300% from 2004 to 

2014, i.e. from 1,500 to 4,500 ton. Due to the opening of markets for live crabs to Asian 

countries, S. serrata has become a high-value resource in Madagascar. In 2014 an overfishing 

risk was identified by the Malagasy State, which lead to the implementation of emergency 

management measures including a four-month fishing ban (1 July to 31 October 2014), an 

annual operating quota, and a mangrove-timber territorial ban. The calculated 7 500 t/year 

operating quota is based on (i) annual mangrove productivity data of 2,5 ton per km², obtained 

by the THOMPSON and BELL model (1934) from a study conducted on seven Mahajanga 

mangroves between 1989 and 1990; and (ii) an estimated total mangrove area of 3 000 km
2. 

The measurement protocol of the latter study remains unknown. Depending on the author, 

estimated Madagascan mangrove area ranged from 4,000 to 3,038 km
2
 between 1921 and 

2004. These differences are often misinterpreted in terms of dynamics. The latest 

measurements by Océa-consult (2015) give approximately 2 825 km
2 

as the total mangrove 

area. Current knowledge about S. serrata habitat distribution and preference are poorly 

established. 

This study aims to estimate mangrove productivity of crab resources using remote sensing, 

starting with a distribution and habitat preference study of S. serrata crabs in mangroves and a 

spatial characterization of this ecosystem.  

To address these objectives, field studies were carried out in Madagascar, at Mahajamba Bay, 

Mahavavy Delta (two estuarine mangroves in the North-West), and Morombe (a coastal 

mangrove in the South-West) between May and August 2018. For each 100m² plot, the 

following data were collected: geographical location, vegetation parameters (mangrove 

species, tree height, tree circumference, and vegetation cover), physical parameters (soil 

consistency and water height at high tide) and burrow number of S. serrata crab (active and 

inactive). In addition, variables from satellite imaging such as distance to the coast or channel, 

as well as mangrove type were created and added to the database. At all sites, 151 samples 

were collected. A first modeling test based on the data set showed that the mangrove type 

(estuarine or coastal) is the most discriminant variable. As a result, a multiple linear 
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regression analysis was performed with R-software on two datasets (estuarine mangrove and 

coastal mangrove), to assess the relationships between the number of burrows (explained 

variable) and habitat type (predictors). Subsequently, a spatial analysis was performed with 

various satellite-imaging data including a Landsat image chronicle (1988-1998-2008-2018) to 

study mangrove dynamics. Sentinel-2 images provided information on recovery rates, 

mangrove species and hydrological functioning from water turbidity chronicles. After 

geometrical and atmospheric corrections, an object-oriented classification approach with 

eCognition software was used to discriminate different surface states and produce relevant 

geographical information. The mangrove heights were estimated and extracted from the Japan 

Aerospace Exploration Agency (JAXA) Global Digital Surface Model. In parallel, a 

geomorphological division into entities was carried out.  

Spatialization allowed creation of geomorphological layer vectors (polygons): 

geomorphology, sedimentology, hydrological conditions (high, medium and low turbidity), 

associated vegetation cover (dense, less dense and sparse), and environmental dynamics. 

These vectors were merged to allow a characterisation of the habitat. In terms of dynamics, 

there is a clear advance of the mangrove towards the sea, about 600m in Mahavavy, 340m in 

Mahajamba and 170m in Morombe, over a 30 year period. Despite these expansions, for the 

period 1988 to 2018, there was a surface loss of 7 218 ha at Mahajamba, 12 896 ha at 

Mahavavy, and a surface gain of 96 ha at Morombe. 

The modeling test result showed that for the northern sites (Mahajamba, Mahavavy), the most 

significant variables to explain crab burrow distribution are: coastal distance (p<0,001); tree 

diameter at breast height (p=0,001); adult plant number of Avicennia (p=0,051), Ceriops 

(p=0,01) and Sonneratia (p = 0,002); and juvenile plant number of Bruguiera (p=0,009) and 

Sonneratia (p=0,078). For the southern site (Morombe), the most significant variables to 

explain crab burrow distribution are: coastal or channel distance (p=0,08); adult plant number 

of Avicennia (p=0,097) and Bruguierra (p=0,037); juvenile plant number of Bruguierra 

(p=0,007) and Rhyzophorra (p=0,001); and soil consistency (p=0,013). 

To conclude, at the northern sites (Mahajamba, Mahavavy) there has been a considerable loss 

of mangrove area. At the southern site (Morombe) there has been a small increase in 

mangrove area. However, new areas of colonization in the coastal zone are probably favoured 

by very strong sedimentation, especially at the northern sites. We did not identify a variable 

that could explain crab resource distribution in a generic way for all observed sites, which 

have different geomorphological contexts. Satellite image processing allowed the creation of 

different geographic information layers for contextual mapping of each site, as well as 

updating current mangrove area data. 

 

Key words: Mangrove, crab, overfishing, burrows distribution, remote sensing 

 


