
Results 

Introduction 

• Little is known about the effects of 

recreational diving on sea turtle 

behavior 

• Goal: to determine if differences in 

diver behavior alters Hawksbill sea 

turtle (Eretmochelys imbricata) 

foraging behavior in a marine protected 

area. 

• Hypothesis: Hawksbills will engage in 

less swimming, investigating, and 

eating behavior when divers are close. 

Methods  

In-water observations  

• 1027 min observations (17% total survey time) 

from 12 June to 2 September (Table 1) 

• 61 hawksbills observed at 23 sites with repeat 

observations (203 min) of 11 turtles (Fig. 2) 

• Mean observation time: 13.5 ± 1 min 

 

Analysis (Fig. 3) 

• Time for each behavior        # Behavior bouts 

• Diver approach        Bouts for each behavior 

• Diver approach        Time for each behavior 

• Time eating, investigating, and breathing     

     during diver approach 

Conclusions 

• Outcome: Hawksbills spent 

less time eating, 

investigating, and breathing 

during diver approach. 

• Hypothesis: Hawksbills in 

the RMP may be habituated 

to divers and interested in 

diver activity leading them to 

alter foraging behavior. 

• Implications: If changes in 

turtle foraging behavior are 

detrimental to sea turtle 

health (Meadows, 2004), 

increases in recreational 

diving may lead to changes 

in turtle growth and 

fecundity. 
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In-water Observations (Fig. 1) 
• Conducted in-water observations 

in summer 2014  

• Recorded turtle behavior 

observation time and # bouts 

using underwater paper  

• Tested impact of diver (1–4) 

approach on sea turtle behavior  

 
Figure 1. In-water observations 

  
Analysis 
• Ran Spearman’s correlations 

comparing bouts and time 

• Conducted repeated measures 

ANCOVAs comparing behavior 

before and after diver approach 

• Used I3S Pattern to test for repeat 

observations  

Figure 2. In water observation of 61 hawksbills in the RMP. 

Black dots: dive sites. Pink circles: single observations. Colored 

dots: repeat observations (Source: Hayes et al. in press). 
Table 1. Behavior times for hawksbill activities 

Behavior 

Mean 

time ± 

S.E.  

Range (min) 
Percent 

time 

Swimming 7.8 ± 0.7 0.0 – 25.5 57.9 

Eating 2.2 ± 0.5 0.0 – 15.9 16.5 

Investigating 2.2 ± 0.4 0.0 – 12.8 16.3 

Breathing 0.5 ± 0.1 0.0 – 3.6 4.0 

Figure 3. Adjusted mean time (min) + 1 SE turtles engaged in swimming, 

eating, and investigating behaviors (Source: Hayes et al., in press). 


