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Testable Research Question: 

How does the substrate 
affect the barnacle 

cover?  

http://a-z-animals.com/animals/barnacle/pictures/2851/


Background Info: 
 Barnacle : a small marine organism with hard shell 

that clings to rocks and ship. 
 Phylum : Arthropoda 
 Trophic Level : Omnivore  

 Filter feeder of plankton 
 Predators : Mainly whelks 

 Also shore birds, gulls, sea stars and sheep heads 
 



Background Info Cont… 
 Barnacles are located anywhere from the intertidal 

zone to the deep sea.  
 They are found in any substrate that has a hard surface 

(rock, cement, boat, etc.) to attach onto 
 Our research will show which specific substrate 

barnacles are more evident 
 This is important to their survival because they need a 

hard surface to “glue” themselves onto where they can 
live for their whole lives 



Background Info Cont… 
 Barnacles attach themselves, by their head, to a hard 

object when they are in the larvae stage 
 Then they make a thin layer of flesh that wraps around 

the barnacle to form an outer shell 
 This shell protects it from all kinds of predators 
 When they grow too large for their shell, they shed it 

and grow another  
 Barnacles will remain on the surface that they are 

glued onto for the rest of their lives 
 They live 3-6 years 



Hypothesis  
 Although we think that barnacles will be pretty spread 

out throughout each substrate, we think that there will 
be a vast majority in the boulder substrate. There is 
more surface area on boulders compared to cobble or 
gravel for the barnacles to attach to. 



Location of Research: 
Location: Mukilteo Beach 

Address: 3rd St, Mukilteo, 
WA 98275 

Date: 5/14/14 

Time: 9 – 11:00 am 

Tide Height: -1.6 

Members of 
Group: 

Sara McNaughton 
Sofia 
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Procedures: 
1. Set up profile line 
2. Select an area in a gravel substrate and record tide height (chose tide height 

between (-1 and 4) 
3. Place a 1/4 meter quadrant in desired area 
4. Estimate the percent coverage of barnacles in the quadrant 
5. Place a second quadrant in the same plot and record the percent cover 
6. Place a third quadrant in the same plot and record the percent cover 
7. Take the average of the percent cover to apply to substrate in a whole 
8. Select an area in a cobble substrate and record tide height (chose tide height 

between (-1 and 4) 
9. Repeat steps 3-7 
10. Select an area in a gravel substrate and record tide height (chose tide height 

between (-1 and 4) 
11. Repeat steps 3-7 
12. Observe which substrate has the most abundance of barnacles  

 
 
 



Materials: 
 Profile line 
 Flags 
 ¼ meter Quadrants 
 Pencil 
 Paper 
 Calculator 
 iPad 

 



Data table 

Substrate 
Type 

First 
Quadrant 

Second 
Quadrant 

Third 
Quadrant 

Average 
Percent 

Gravel 3% 0% 2% 1.67% 

Cobble 25% 38% 70% 44.33% 

Boulder 85% 97.5% 90% 90.83% 



Gravel Cobble Boulders
Quadrant 1 3 25 85
Quadrant 2 0 38 97.5
Quadrand 3 2 70 90
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Conclusion… 
 We concluded that the type of 

substrate affects barnacle cover. 
There was a vast majority of 
barnacles in boulder substrates, 
less in the cobble substrate, and 
barely anything in gravel 
substrates. We put three quadrants 
in different areas of each substrate 
and we recorded that the average 
percent coverage of barnacles are 
as follows: boulder- 90.83%, 
cobble- 44.33%, and gravel- 1.67%.  



Conclusion cont.. 
 We believe that in the boulders there are more 

barnacles because they have more surface area to 
attach on to. The reason that there are less barnacles 
in the gravel zone is because there is less surface area 
compared to cobble and boulder. The gravel area is 
affected more by wind and tides which causes them to 
get washed out to the sea. 



Gravel Cobble Boulder 



Why it is Important… 
 This is important because it shows us the significance 

of rocks on beaches. On all sandy beaches there won’t 
be any barnacles. Rocks (boulders preferably) are the 
home of many different species of animals including 
barnacles so it is important for them to be there so 
they have a place to live. 



Resources: 
 http://a-z-animals.com/animals/barnacle/ 
 http://www.whoi.edu/science/B/people/kamaral/Barn

acles.html  
 Seattle Aquarium  

http://a-z-animals.com/animals/barnacle/
http://www.whoi.edu/science/B/people/kamaral/Barnacles.html
http://www.whoi.edu/science/B/people/kamaral/Barnacles.html
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