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Caribbean reef sharks showed ontogenetic and sexual differences in home range and 
spatial use of Lighthouse Reef Atoll, with mature females having the smallest home 
ranges (avg 25 km2), while subadults of both sexes had the largest ranges (avg 99 km2). 
Short-term movement corridors were identified by sex and size class, with the shallow 
lagoon habitat west of Halfmoon Caye likely being an important habitat linkage for the 
largest and smallest males (Fig. 1). Receivers at known spawning aggregation sites had 
the most detections, which were mostly dominated by one or two individuals (Fig. 2). 
Overall, the sharks showing the highest interactions had high measures of degree 
(gregariousness), but very low betweenness (connectedness), indicating that they were 
not important for connecting the other sharks in the network.  

Figure 1: Spatial network of juvenile, subadult, and adult Caribbean reef sharks at an 
acoustic array at Lighthouse Reef Atoll 

• Acoustic array of 17 receivers deployed from 2007-2012 
• 75 Caribbean reef sharks tagged with passive internal transmitters 

(VEMCO V16-6H) 
• Spatial use of atoll assessed 

– Home range: Minimum Convex Polygon (MCP) 
– Spatial network: Node=receiver, Edge=movement between two nodes within 30 

minutes) 

• Social network 
– Node=shark, Edge=two sharks present at same receiver within 30 seconds 
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Long-term analyses of movement and habitat use patterns across life history stages are 
necessary to determine habitat preference and movement changes over the lifetimes of long-
lived shark species. Caribbean reef sharks are site-faithful, large-bodied sharks that may spend 
the majority of their life history at one reef location. 
• Social network analysis can provide insight on resource partitioning 
• Spatial network analysis helps to elucidate movement patterns 

Network analysis, home range, and residency patterns of 75 Caribbean reef sharks (Carcharhinus perezi) internally tagged with 
acoustic receivers at Lighthouse Reef Atoll, Belize were analyzed over a 5 year period to assess resource partitioning of the atoll. 

• Most sharks monitored (88%) had large home ranges and were transient within the array 

• A subset of “homebody” sharks had very small home ranges (<10 km2) and were highly resident with high measures of         
gregariousness but low estimates of betweenness.  

• Large, highly resident females are important drivers of movement patterns, interactions, and resource partitioning 

Figure 2: Overall detections at receivers (orange circles), with size 
indicative of the total number of detections at Lighthouse Reef Atoll 

(top). A chord diagram (bottom) of sharks tagged in 2007 shows a high 
number of interactions among large females at the two lower spawning 

aggregations, while smaller sharks had more interactions among 
multiple individuals, indicating that the smaller sharks are more “social,” 

moving among the receivers while large females are more localized. 
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