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Background 

Dugongs (Dugong dugon) have an extensive range across an estimated 140 000 km of coastline 

of some 48 countries in the nearshore tropical and subtropical coastal and island waters of the 

Indo-Pacific and water temperatures of less than about 18°C have been suggested as the 

limiting factor in this range. Globally, this species is currently listed as ‘vulnerable’ by the 

International Union for Conservation of Nature (IUCN). Although the East African population 

was found to be likely ‘endangered’, throughout much of its range this species is represented 

by relict populations separated by large areas where its numbers have been greatly reduced or 

already extirpated”. This is particularly true in the East African region, where the conservation 

future of the species is uncertain. 

In 1994, Cockcroft & Dutton (1993) suggested the waters of the Bazaruto Archipelago 

supported the last viable dugong population along the East African coast, and based on aerial 

surveys in the Bazaruto region, Dutton (1998) suggested that the population was declining 

rapidly throughout Mozambique waters (Marsh, et al., 2002). Although WWF-EAME (2004) 

suggested from aerial counts (of between 25 and 130 individuals) between 1990 and 2002, that 

this population was declining, it should be noted that many surveys of the Bazaruto 

Archipelago population across this period are not directly comparable. The most 

comprehensive series of surveys of dugongs in the Bazaruto Archipelago region were those 

carried out by Findlay et al. (2011) which found dugongs to be distributed widely between the 

Save River Mouth and São Sebastião, and provided a population estimate of between 247 and 

359 animals. This population probably represents the last viable dugong population within the 

Western Indian Ocean.  

The available information on dugong populations within the East African mainland coastal 

waters suggests declines across the region apart from Bazaruto archipelago up to 2007 and that 

dugongs within the coastal waters of the East African mainland have become restricted to small 

localized areas. This report reviews the historic distribution and abundance of the species in 

Mozambique, and compares contemporary (2017-2018) results from aerial surveys with the 

baseline from 2007-8.    

 

Methods 

Seven surveys were flown across Bazaruto archipelago region from 2017 to 2018. All surveys 

followed the perpendicular distance line transect methodology. All information pertaining to 

dugong sightings (including the group size, occurrence of calves in groups, and the vertical 

angles as measured at the time of the sighting abeam by a handheld inclinometer) was 

immediately recorded by the data recorder at the time of sighting.  

Perpendicular distances of dugong groups from the track line were calculated for sightings as 

d.tan (θ), where d is the aircraft altitude at the time of sighting and θ is the horizon minus the 

dip azimuth angle of the sighting from the horizon (measured at the time of sighting abeam by 

handheld inclinometer). The DISTANCE software (version 7.2) (Thomas, et al., 2010) was 

used to fit a hazard-rate model to the perpendicular distances grouped into 0.05 nautical mile 

intervals to give the sighting probability density function f(0) and its variance V[f(0)]. All the 
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perpendicular distances of sightings, left-truncated at 0.1nm due to the low detection 

probabilities directly under the aircraft, was used. 

This pooled sighting probability density function was initially applied to all surveys combined, 

to estimate abundance over the entire series of surveys. Given that the application of a generic 

effective search width (EDW) would bias results of the individual surveys (upwards under 

good sighting conditions and downwards under poor sighting conditions), a further set of 

analyses was performed on the data collected during the six surveys carried out under optimal 

sighting conditions, excluding the first survey that was carried out some days after a cyclone 

had hit central to southern Mozambique coast.   

 

Results 

 

A total of seven aerial surveys were carried out in Bazaruto archipelago region (from Cabo São 

Sebastião to Save River), with a total effort of 2.234 nautical miles. Primary sightings from the 

seven surveys were used to estimate density and abundance. The model that best fitted the 

perpendicular distance data was the hazard rate model, based on its minimum Akaike 

Information Criterion (AIC) value of 819.73.  

Pooled abundance was estimated at 187 individuals (CV = 32.21). Due the low count observed 

in the first survey, which could be due weather conditions, abundance was further estimated 

excluding data from the first survey. It was observed that there was an improvement of the 

model fitting (AIC = 776.41) and pooled abundance estimate increased to 298 individuals (CV 

= 41.23). 

Solitary individuals accounted for 49% of the sightings and the remaining 51% were of groups 

of two or more individuals (up to 8). Calves were observed in 14% of the total sightings.  

Group sizes of dugong sightings show the encountered groups to be in relatively small herds 

of less than eight individuals and located in shallow waters of less than 25m depth (although 

no accounting for effort distribution by depth stratum has been carried out). Overall, most 

sightings were between 10 to 20 meters isobaths, but most groups with calves were observed 

between 0 to 10 meter. Most individuals were sighted (82.1%) outside the two conservation 

areas in the region (Bazaruto Archipelago National Park and Cabo São Sebastião Sanctuary). 

It was observed two apparent core areas of distribution, about 66.3% of the individuals were 

observed north of Inhassoro and 33.7% in the area further south of Inhassoro. 

 

 

Conclusion  

Despite the suggested decline of dugongs prior 2006, results from this study do not indicate 

any trend of decline of this population. 

Dugong areas are not equally distributed throughout the surveyed area. Two distinct core areas 

of distributional abundance were apparent from the sighting records, a northern core area 

offshore of the Govuro River mouth and the Bartolomeu Dias spit, and a core area in the 

vicinity of Santa Carolina Island, where a number of large dugong groups were recorded. 

Dugong’s shallow water dependence on seagrass habitat places them in direct conflict with 

many human resource uses in the nearshore coastal environment. Declines in dugongs across 

the region can be ascribed impacts on the species directly including for example, direct catches, 

indirect catches in set nets or vessel strikes; or indirect impacts as declines in habitat through 

for example pollution and water quality, degradation of seagrass habitat quality and climate 

change (including increased extreme weather events, such as cyclones). 


