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BACKGROUND

• Fisheries declining since 1996 

• 90% of stocks – overfished or fully fished (FAO 2016)

• Artificial reefs – proposed tool to increase fishery yield (Baine 2001)

• Natural reefs > Artificial reefs (Carr and Hixon 1997) 

• Driving factors for habitat choice

• Habitat complexity (Carr and Hixon 1997, Beukers and Jones 1998, Laegdsgaard and Johnson 2001)

• more complex habitat has more holes and crevices of varying sizes

• Potential for food (Carr and Hixon 1997, Laegdsgaard and Johnson 2001)

• Other contributing factors

• HABITAT MATERIAL? 
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Fisheries are have been declining since 1996, with currently 90 percent of stocks 
deemed as either overfished or fully fished. Artificial reefs are a proposed tool to help 
increase fishery yields and productivity. Unfortunately artificial reefs do not support 
as productive fish communities as their natural counterparts. 
Driving factors for habitat choice appear to be habitat complexity, which refers to the 
amount and varying sizes of holes and crevices, as well as food potential. But are 
there other factors that contribute to this lack of productivity in artificial reefs, such 
as what the reef is made of?
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MY EXPERIMENT

• Do Tidepool sculpin have an aversion for man-

made objects?

• Tidepool sculpin

• Intertidal fish

• Prefer lots of structures – provide shelter(Davis 2000, 

Arakaki and Tokeshi 2005) 

• Shelters protect against

• Predation and environmental stressors (Davis 2000, 

Arakaki and Tokeshi 2005)

• have favored tidepools (Knope et al. 2017)

• Learn where shelters are (White and Brown 2015)

• Return when they feel threatened

• Hypothesis: When given the choice between two shelters, a sculpin will choose the shelter most similar to 

one it is acclimated to, regardless of material.

• Alternative Hypothesis: The sculpin will choose a shelter made of natural material, regardless of acclimated 

shelter

The idea is that a sculpin will learn what is a safe shelter and will return to it. So if 
they could be taught to associate a man-made object with safety, then they will 
return to it when they feel threatened. So when given the choice between two 
habitats, a sculpin will choose the habitat most similar to one it knows to be safe, 
regardless of what the shelter is made of. But if sculpin had an aversion to man-made 
materials, then they would consistently choose natural shelters regardless of what 
they were acclimated to. 
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METHODS
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YACHATS BEACH

Near Cape Perpetua – classified as rocky intertidal and is high in productivity. We 
collected 33 fish using little hand nets ad blindly swiping through red algae
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ACCLIMATION 
CONTAINERS 

Each of the 33 fish got their own container with either a rock structure, a lego
structure, or nothing at all. I designed the two structures to be similar in complexity. I 
put them in this water table and left them undisturbed for a minimum of three days
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TRIALS

Each fish was place in this choice tank, which has a Lego structure on one side and a 
rock structure on the other. I would monitor them for 20 minutes, taking not of which 
side of the tank the fish was one, if it was interacting with a structure and which one, 
every minute
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RESULTS/DISCUSSION
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FREQUENCY OF THE PROPORTION OF TIME SPENT 
INTERACTING WITH A STRUCTURE
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60 percent of fish spent at least some proportion of time interacting with at least one 
of the structures. A majority of those spent less than 40 percent of their time 
interacting with any structure. This is likely because the fish did not feel threatened 
enough to hide. 
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AVG. PROP. OF INTERACTION TIME SPENT WITH EITHER 
SHELTER 

Of all the time spent interacting with shelters, lego fish spent more time with lego
structures and rock fish spent more time with rock structures. This supports my 
hypothesis. Because sculpin interact with the structures they were acclimated to, it 
supports the idea that sculpin to do not have aversion to man –made materials, well 
at least they don’t dislike legos.
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AVG. MINS. SPENT ON EITHER SIDE BY INTERACTING FISH
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Average minutes spent on either side, but this is just the fish that interacted with 
shelters. As you can see, it’s the opposite of what you would expect. Even though the 
acclimated fish spent more interaction time with their acclimated shelters, they spent 
more time on the opposing site. This could be explained by an exploratory behavior. 
As in, the fish was introduced to a new environment, so it was checking out the new 
things in it. Of course, this is just a speculation.
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CONCLUSION

Photo credit: Toby Hudson

Photo credit: David Armstrong/Marine photobank

Sculpin don’t appear to have an aversion to Legos, which means they probably don’t 
dislike other man-made materials. While further research needs to be done, this 
implies that materials are not a limiting factor when it comes to artificial reefs. From 
a materials perspective, this means artificial reefs have the potential to be just as 
productive as their natural counterparts
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QUESTIONS?
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