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          The chemical scent of predators plays an important role in mediating the interactions between predators and their 
prey in marine food webs

1,2,3
. This is particularly true in aquatic environments where prey species have been shown to 

alter their behavior
4
 in response to the water-borne chemical scent of predators. Whereas the prey’s behavioral changes 

may increase its chance of survival in the presence of predators, these behavioral alterations may also carry a cost of 
reduced opportunities for feeding, growth, and reproduction

5
. Because behavioral responses by prey in response to 

predators often involve a reduction in feeding, they can have cascading effects on other species in marine ecosystems
4
. 

Therefore, understanding how prey respond to predator chemical ‘risk cues’ is critical to understanding how predators 
shape both prey populations, and how they affect communities 
as a whole.  
          While it has been postulated that microbes may be     
critical to breaking down predator risk cues, whether marine 
microbes influence predator-prey interactions is unknown. So, 
I set out with two objectives: (1) to investigate how predator 
risk cues degrade over time; and (2) to investigate whether  
marine microbes are in fact a key factor in risk cue degrada-
tion. To investigate these objectives, I conducted a laboratory          
experiment that used a well-documented, chemically-mediated 
interaction between the keystone predatory sea star Pisaster 
ochraceous

 
and its marine gastropod prey, the black turban 

snail (Tegula funebralis; Fig. 1).  In the chemical presence of 
Pisaster turban snails adaptively crawl out of the water where, 
once emerged, Pisaster no longer pursues them (Fig. 2). In the context of my study, I  leveraged this crawl-out behavior 
as a proxy for the chemical presence of Pisaster.  
          I found that turban snails’ crawl out response decreased by >50% within 24 hours, suggesting that the chemical 
risk cue from Pisaster degrades quickly. Further, I also found that Pisaster risk cue activity was preserved for up to 72 
hours by freezing water containing the cue, which presumably slowed microbial degradation of the cue. Surprisingly, my 
results also suggested that microbes themselves may be a key component of the Pisaster risk cue that turban snails 

respond to, as the snails did not respond to cue water where microbes 
were removed. To build on these findings, and to study marine microbes’ 
ability to degrade predator chemical cues, while also capturing the ability 
of microbes to activate these cues, I conducted a final laboratory         
experiment using a design that crossed microbial presence/absence and  
predator cue age.  
          To establish microbe presence/absence treatments, I used the  
antimicrobial, tetracycline, which has been shown to inhibit the growth of 
aquatic decomposer bacteria. By applying tetracycline to cue water, and 
then allowing this mixture of cue water and tetracycline to age over time, I 
was able to study the degradation of chemical cues through time in the 
presence and absence of marine microbes (i.e., (+) tetracycline and (-) 
tetracycline) (Fig. 3).  
          Each trial was conducted within a flow through seawater table at 
the Telonicher Marine Lab which contained individual (20cm x 20cm x 
30cm) aquaria. In these aquaria, four small and four large Tegula were 
added to each aquarium and allowed to acclimate for 15 minutes, after 
which aquaria were dosed with 150ml of Pisaster chemical cue           
conditioned water, which was slowly poured into the center of the     

aquarium to ensure that Tegula were not disturbed. Previous experiments have shown that once introduced to Pisaster 
cue, Tegula crawl out within one hour (Vargas & Bourdeau, unpublished data); therefore, each trial was two hours long. 
Throughout the experiment, I took note of an individual snail’s position in its aquarium every 20 minutes. Individual    
Tegula were considered in ‘crawl-out’ avoidance if they completely exit the water, or at a minimum; were 25% emerged.  
          Through this final experiment I found that microbes likely play a key role in the chemically-mediated predator-prey 
interaction between Pisaster and turban snails through the production and/or activation of the predator risk cues.  
          My research begins to provide evidence that microbes play important roles in limiting how aquatic prey chemically  
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perceive their predators. Further study of the Pisaster-Tegula system and those like it is critical to addressing knowledge 
gaps in the total effects of predators on prey populations, and their indirect effects on communities. Finally, when      
considering the abundance of marine microbes and the importance of chemical signaling across many marine species 
(echinoderms, crustaceans, mollusks, etc.), it is likely that microbial influence on chemical signaling is conserved in 
many predator-prey interactions throughout the marine environment. 
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Fig. 3 - A flow chart showing cue water source, followed by the addition of tetracycline in pink, and     
             subsequent aging and addition of cue to treatments.  


