Studies on the feeding ground utilization by dugongs in the
intertidal seagrass beds in Talibong Island, Thailand using drone-
based photogrammetry

Abstract

It is well acknowledged that most marine mammals are at risk from anthropogenic
activities. Entanglement in fishing gear is one of the principal causes of significant mortality
among marine mammal populations. To mitigate this issue, many regions have established
protected areas where fishery is either prohibited or restricted. However, the conservation and
management of marine mammal species throughout their entire ranges pose significant
economic and social costs to the fisheries industry. Consequently, management strategies have
been developed to prioritize conservation efforts in specific areas or during certain seasons.
The areas and times where management intervention is likely to be most effective are typically
determined by analyzing data on the seasonal distributions of animals.

Fundamentally, marine mammals adjust their fine-scale locations based on both
extrinsic factors, such as weather and environment, and intrinsic factors, like age and sex. Thus,
a failure to link animal distribution with these factors globally limits our ability to accurately
predict their distribution, and to implement effective management measures. Furthermore, for
some species, little information on habitat use is available due to the challenges associated with
direct observation. For such species, developing methods to monitor habitat use in relation to
both extrinsic and intrinsic factors is of critical importance.

The dugong, Dugong dugon, is the only fully herbivorous marine mammal that
consumes seagrass and is broadly distributed across tropical and subtropical regions. Dugongs
are globally classed as “Vulnerable to Extinction” on the International Union for Conservation
of Nature (IUCN) Red List of Threatened Species. One of the primary threats to their existence
is entanglement in gill nets, which causes significant mortality. Boat strikes are another source
of mortality, and boat traffic has been observed to reduce dugongs’ feeding time budget. Due
to their herbivorous diet, dugongs spend considerable time feeding in seagrass beds. This often
leads to conflicts between dugong conservation and coastal fisheries. Therefore, understanding
their habitat use in seagrass beds is of primary importance. Such knowledge provides insight
into prioritizing areas for conservation and management. However, their feeding ground
utilization, particularly in relation to intrinsic factors, is poorly understood.

Intertidal seagrass beds are considered preferential feeding grounds for dugongs.
Furthermore, multiple studies support that dugongs prefer seagrass beds that are higher in
biomass or nitrogen content, and lower in fiber concentrations. A comprehensive
understanding of the utilization distribution of feeding locations and their temporal variation is
also vital. Previous surveys have primarily focused on identifying key feeding grounds based
on snapshot surveys on distribution of animals or feeding trails. However, if feeding locations
are clumped and the core area shifts rapidly, we could miss significant feeding grounds by
relying solely on snapshot surveys. Furthermore, the primary feeding grounds of dugongs
might vary based on individual-specific factors such as growth stage, given that mother-calf
pairs of dugongs and manatees in certain regions have been consistently observed in the same



area. If variations in habitat use strategies are confirmed across feeding grounds, successful
conservation might require different strategies targeting specific threats to each habitat use
strategy. To date, feeding ground utilization of dugong, specifically in terms of utilization
distribution, temporal variation, and local variations, has been under-documented. Given these
research gaps, this study aimed to explore dugong feeding ground utilization in intertidal
seagrass beds in Talibong Island, Thailand.

The utilization distribution of a feeding ground and its temporal variation can be
assessed by comparing the distribution of feeding trails over time. Feeding trails are
unvegetated trails left after they have fed. Traditional observation of feeding trails has been
limited to specific lines or points due to the time-and-effort constraints inherent to traditional
ground-based measurements. As a result, few studies have mapped the distribution of feeding
trails throughout a contiguous area. [ addressed this challenge by developing methods to collect
drone-based photographs at few-days intervals and to evaluate the area of feeding trails made
during each interval by comparing a time series of these photographs. Data on the utilization
distribution of feeding trails over two weeks suggested that the core feeding area shifts daily.

I further investigated seasonal variation in feeding ground utilization across two
intertidal seagrass beds around Talibong Island. Two observation areas were established. Site
A is where solitary individuals can be observed, while Site B is where the largest herd has been
previously detected through aerial surveys. The area, spatial distribution, and shape of feeding
trails were analyzed to estimate amount, home range, core area, and direction of feeding.
Feeding amount and seagrass coverage showed clear seasonality at Site B, whereas no
significant seasonality was observed at Site A. At both sites, the direction distribution of
feeding trails remained consistent throughout the year. The core area shifted both daily and
seasonally, while the home ranges of feeding trails remained consistent across seasons at both
sites. Furthermore, behavioral observations suggested a relationship between the directions of
body axis of feeding dugongs and tidal currents. To summarize, the dugong’s feeding routes,
in terms of spatial extent and direction, were consistent throughout the year, regardless of
variations in feeding amount. The tidal currents might have been the primary factor influencing
dugong movements during feeding.

Feeding ground utilization across these sites was further investigated from the
perspectives of individual characteristics and behaviors. Body length, site fidelity, distance
from the nearest individual, social interactions, and population density were examined over a
year at Site A and 3 months at Site B. Site A was characterized by a lower population density,
higher year-round site fidelity, occupancy by relatively large individuals, absence of herds (i.e.,
feeding aggregations), and presence of aggressive encounters. In contrast, Site B was
characterized by a higher population density, lower site fidelity, occupancy by individuals with
a wider range of body lengths, and presence of feeding aggregations and mating behavior.
These sites located approximately 5 km apart, well within the known home range of dugong
from another region, however, no individual was observed at either site. The higher site fidelity
at Site A suggests that this site was able to support the feeding requirements of the residents.
Unlike Site A, Site B served as a nursery and socializing ground. These observations confirmed
that there is a local variation in feeding ground utilization associated with individual specific
details.



The first major finding of this study is that movement patterns of dugongs in feeding
grounds remain consistent throughout the year, regardless of changes in amount of feeding.
This indicates that conservation efforts to mitigate risks of entanglement and negative effects
of boat passages should not be prioritized during any specific season.

The second significant finding is the local variation in feeding ground utilization,
associated with individual specific details and social interactions. This highlights opportunities
to refine conservation strategies by targeting specific threats inherent to each pattern of feeding
ground utilization. For instance, a potential refinement could involve prioritizing the
conservation of feeding grounds used by younger individuals, which are more vulnerable to
nutritional challenges. Based on these findings, effective conservation measures to mitigate
threats for dugongs may require consistent conservation efforts in prioritized areas throughout
the seasons. Overall, this study provides findings that can assist in developing conservation
and management measures for dugongs.
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