Using Visible Light to Stun Deep Sea Animals for ROV Capture

Remotely operated vehicles (ROVs) are tethered underwater robots.  They are typically outfitted with a multifunctional hydraulic arm for collecting geological, biological, and chemical samples.  Although earlier missions to the bottom of the ocean succeeded in capturing fish and crab specimens, recent missions have failed.  Deep sea animals are now sensitive to the ROVs approach, and crawl or swim away before the arm can execute the capture.  Based on anecdotal evidence from divers, lobsters freeze when shined with a bright flash of light.  To test whether light will sufficiently stun deep water animals, which will allow for their capture, Zoarcid fish and vent crabs were exposed under controlled conditions to pulses of three wavelengths of visible light (450 nm, 550 nm, and 650 nm).  The fish showed no change in their behavior, whereas crabs were immobilized for 2.4-4.5 minutes.  Length of crab immobilization was positively correlated with increasing wavelength.  Results suggest that a flash of bright light was effective in temporarily stunning crabs.  This technique may immobilize crabs for enough time for an arm on the ROV to collect specimens.  The species of fish in this study failed to show a response.  Further investigations on other deep water marine animals are needed.  
Abstract Formula

1.  Information on topic- 1 to 3 sentences.


Remotely operated vehicles (ROVs) are tethered underwater robots.  They are typically outfitted 

with a multifunctional hydraulic arm for collecting geological, biological, and chemical samples.  

2.  Problem, limitation, or need for performing research- 1 to 2 sentences.

Although earlier missions to the bottom of the ocean succeeded in capturing fish and crab 
specimens, recent missions have failed.  Deep sea animals are now sensitive to the ROVs 
approach, and crawl or swim away before the arm can execute the capture.  

3.  Experiment/solution- 2 to 3 sentences.


Based on anecdotal evidence from divers, lobsters freeze when shined with a bright flash of light. 

 
To test whether light will sufficiently stun deep water animals, which will allow for their capture, 


Zoarcid fish and vent crabs were exposed under controlled conditions to pulses of three 


wavelengths of visible light (450 nm, 550 nm, and 650 nm).  

4.  Results from the experiment- 1 to 3 sentences.


The fish showed no change in their behavior, whereas crabs were immobilized for 2.4-4.5 

minutes.  Length of crab immobilization was positively correlated with increasing wavelength.

5.  Conclusion/s- 1 to 2 sentences.


Results suggest that a flash of bright light was effective in temporarily stunning crabs.  This

technique may immobilize crabs for enough time for an arm on the ROV to collect specimens.  

The species of fish in this study failed to show a response.  Further investigations on other deep 

water marine animals are needed.  
