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Electroreception; prey-simulating electric field 
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high low 

electronegativity 



Study Metal Lab Field Species 

Stoner & 
Kaimmer, 
2008 

CeLa Misch 70% 
reduction 

Spiny dogfish 
– Pacific 

Kaimmer & 
Stoner, 2008 

CeLa Misch 19% 
reduction on 
protected 
longline hooks 

Spiny dogfish 
- Pacific 

Tallack & 
Mandelman, 
2008 

CeLa Misch Some 
avoidance, 
but only for 
satiated fish 

5-10% fewer 
on protected 
hooks (Not 
Significant) 

Spiny dogfish 
- Atlantic 

Brill et al., 
2009 

NdPr Metal 
Alloy 

Avoid metal 
when no food 
present 

Significant 
deterrent for 
sharks, not 
rays 

Juvenile 
sandbar 
sharks 

Previous studies 



1  Measure e-fields of various metals 
2  Neurophysiology of various species 
3  Behavioral tank trials 
4  Scientific fishing field trials 
5  Commercial longline trials 

Proposed research 

Controls: 

• Lead (Pb) 
• Stainless Steel 
• Acrylic 

Treatment metals: 

• Cerium (Ce) 
• Praseodymium (Pr) 
• Neodymium (Nd) 
• Ce-La misch metal 
• Pr-Nd misch metal 
• Pr-Nd metal alloy 



Measuring electric fields 



0.001 

0.01 

0.1 

1 

0 5 10 15 20 25 30 
Distance (cm) 

O
u
tp

u
t 

(u
V
/g

ra
m

) 

Nd 

Pr 
PrNd 

Pb 

Measure electric field at various distances 



0 

5 

10 

15 

20 

25 

30 

Ce Nd Pr PrNdM Pb SS 

O
u
tp

u
t 

(u
V
/g

ra
m

) 
Compare electric output of various metals 



0 

2 

4 

6 

8 

10 

12 

0 5 10 15 20 25 30 35 40 45 
Salinity (ppt) 

O
u
tp

u
t 

(u
V
/g

ra
m

) 

Nd 

Pr 
PrNd 

Compare electric output at various salinities 



0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

0 20 40 60 80 100 
Time (hours) 

M
as

s 
(g

ra
m

s)
 

Nd 

Pr 
PrNd 

Pb 
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Determine which metals provide greatest potential 

Consider: 

 Electrical output (volts/gram) 

 Dissolution rate 

 Machinability 

 Price 

Treatment metals: 

• Cerium (Ce) 
• Praseodymium (Pr) 
• Neodymium (Nd) 
• Ce-La misch metal 
• Pr-Nd misch metal 
• Pr-Nd metal alloy 
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Mustelus canis Sphyrna tiburo 

Squalus acanthias and Negaprion brevirostris still pending 

Individuals - Preliminary data 



Squalus acanthias Sphyrna tiburo 

Mustelus canis and Negaprion brevirostris still pending 

Groups - Preliminary data 
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Pending research 

Scientific longline fishing 
 n=20 sets completed 
 metal redesigned to minimize interference 
 restart fishing in spring 2011 

Commercial longline application 
 awaiting results of scientific longlining 

Neurophysiology 
 technical hurdles overcome 
 data collection will begin in Nov 
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