
Diagrams and tables: 

1. Create a time series plot (bar chart or line graph) for temperature and salinity. 

 

2. Create a bar chart (column graph) of the time series of the values for biomass on the upper 
and lower discs with the time information as “weeks in the water” on the x-axis. 

 

 

3. Estimate the percentage cover of the discs shown in the photos above (Figure 2, provided in 
files Photos_of_Discs_Week1-5.png and Photos_of_Discs_Week6-10.png). For this visual 
estimation use the guide below (Figure 3, provided in the file 
Visual_Estimation_of_Percentage_Cover). Create a new table for percentage cover similar to 



Table 2. Plot bar graphs of the data in your table. 
Figure 3: Tool for visual estimation of percentage cover 
If you are working in teams, have each team member do their own estimation of percentage 
cover and compare the results afterwards. Calculate the differences between the team’s 
estimates and from these estimate the average error margin of this method. 

 

4. Create a scatter plot of biomass on the y-axis versus percentage cover on the x-axis for the 
data of the upper discs. (Optionally, have the spreadsheet software add the regression line and 
let it calculate the correlation coefficient.4) 

 

 



5. Plot the results in Table 3 in different ways: 

Plot the percentage cover of algae and the number of organisms of each species as a function of time 
in bar graphs individually for each species. Differentiate between upper and lower discs. Optional 
challenge: Combine the diagrams for all organisms in a plot for the upper and lower disc respectively. 
Use a logarithmic scale for the number of organisms and a second linear y- axis for the percentage 

cover of algae.  

 

 

 

 



6. Count how many different species are present on the discs each week (this time, you do not 
need to differentiate between upper and lower disc) and construct a diagram showing the 
change in species richness (number of species) with time. 

 

 

7. Calculate the Simpson’s Index of Diversity for the oldest upper and lower discs. Basically, 
Simpson’s Index is a measure of the probability that two randomly selected individuals from a 
sample will not be from the same species. It ranges from 0.0 (no probability because all 



individuals are from the same species) to 1.0 (100% probability). With this, you can compare 
the biodiversity of the upper and the lower disc at the end of the experiment (week 10) using 
the data from the project (use tube worms, polyps and barnacles only). 

Upper disc:0.939 

Lower disc:0.673 

 

Discussion: 

1. How do temperature and salinity change over the duration of the experiment? 

Over time the sanity level changes a little but mostly it stays the same, but as for the temperature it 
gets higher and higher over the time. Which you can assume is because the seasons is changing.  

2. Compare the change in biomass with time on the upper and the lower discs. Which features 
are worth noting? Interpret your findings. 

That the upper discs have more coverage percentage than the lower discs. On the lower disc, the 
biomass grows more slowly than on the upper disc. This might be because the upper disc is shading 
when the upper discs are sufficiently overgrown which reduce the amount of light available for the 
lower disc which causes less growth. 

3. Do you see any relation between biomass and percentage cover of the discs? Explain. 
(Optionally: How well are biomass and percentage cover of the discs correlated? What does 
this mean?) 

You can see that when the biomass starts to grow the coverage gradually slowed down and at one 
point stopped. But when the biomass started to decrease a little, the coverage started to grow in 
percentage. During the last week the biomass shot away and you can see that the coverage decreased a 
lot. With this said we can with some certainty say that there's a correlation between the coverage and 
biomass. 

4. Describe and discuss the growth of the four species: what development is there as a function 
of “time in the water” and in relation to upper and lower discs? 

● Algae: the growth starts immediately and it’s continuously increasing.  
● Tube Worms: once growth has started, it goes fast.  
● Polyps: the growth goes up and down.  
● Barnacles: the growth is low until the end of the growth, when it’s fast.  
5. Explain the apparent order of appearance of the organisms on the discs. What could be the 

reasons for this? 
- Algae comes the first week and then gradually increases. 
- Barnacles comes in the sixth week and then gradually increases. It increases very much from 

the last to the last week. 
- Polyps come the fourth week and after that the number varies greatly. 



- Tube worms come in the fifth week and then increase dramatically. 

What could explain this might be that the organisms and the species like warmer temperature in the 
water, so that after some weeks when the temperature rises as we can see in diagram at question 2 a 
much bigger growth with the other species if we count out the algae. It could also be that the species 
over time adapts to the environment or becomes in a second stage in life where for example the 
salinity level is more adapted for their liking. As many of the results varies we also discussed the 
possibility that when they did the experiment they might have accidentally switched the discs which 
might explain that the lower disc first had many organisms, and the upper low and then the next week 
it is opposite and the lower discs have decreased in number. Or they could have scraped of the 
organism on the disc when taking it up and putting it back in the water. We also see that the discs 
where put down by a harbour. This makes it possible for people to have messed with it or that the disc 
where in contacted with the discs witch could also affect the results. But also the shadowing and the 
sunlight that is available for each disc might have caused the different growth as it is most likely that 
the lower disc had less sunlight. Which might explain that the lower disc in the end has less growth 
then the upper disc.  

6. Is it plausible that water temperature or salinity may have affected settlement and growth on 
the discs? If so, when and in which way? 

Yes, since the measurement was made in the spring, it’s likely that the temperature has increased 
between the first and the last week. This might have caused that the species flourished more when the 
temperature increased. Because as you can see the polyps, barnacles and tube worms increased in 
quantity a lot during the second half of the experiment. And this is also when the temperature 
increased. And after some research we saw that most of the species in this experiment liked more 
spring and summer climate - as the second half of the experiment was.  

7. Which species could be competing with each other for the same type of resources? What 
resources are those? Do you see evidence for this in the data? 

We can see that it takes more time for the other species, that's not algae, to grow on the discs. This 
might be because of less habitation for the other species to settle. But after some weeks we see that 
polyps and then tube worms appears on the discs. Then it takes a little more time for barnacles to 
appear. This may be due to lack of space. Food can also be a competition between species. Especially 
between barnacles, tube worms and polyps because of common food sources..  

 

 
 


