
 

  

 

 

      

     

 
 

Harry’s Science Investigation 2014 

Topic: 

Do more legs on a sea- 

 star make it flip quicker? 

 
 



 

I was lucky enough to have a holiday on Heron Island. Heron Island is located about 90 km of 
the coast of Gladstone. On Heron Island they have the University of Queensland marine 
biology research station. After a conversation with Tara (the marine biologist) I decided to do 
my research into Sea Stars on Heron Island. Tara suggested a few possibilities and this is what 
we came up with….. 
1. Aim 

My aim is to find out whether the number of legs on a sea star influences the time it takes for 
a sea star to right itself from an upside down position.  

2. Background Research 

There are approximately 2000 common species of sea stars in the world with quite a number 
of these found in the Great Barrier Reef.  

Most people think of sea stars as boring five legged creatures but they are actually nowhere 
nearly as boring as you would think! Sea stars can actually have up to 200 legs like the feather 
star, which are also found in the Great Barrier Reef. 

Sea stars are echinoderms which mean they have spiny hard 
skin. Sea stars have a stomach inside their body which they 
push out which they push out through their mouth when they 
want to eat. Their mouth is located on the underside of their 
body. Sea stars also have light sensors (eye spots) on the end 
of each leg. Whilst the sea star can’t see these eye spots 
detect light and movement in the water. Sea stars can’t usually 
see light through their eye spots because they are located slightly underneath them. This 
means that when they get flipped they can suddenly sense light so their natural instinct is to 
flip back. 

The six sea stars (pictured below) are the most common sea stars found around Heron Island. 
We collected data for the first three most common species:  Tuberculate sea star (Nardoa 
tuberculate), Blue Linckia sea star (Linckia laevigata) and New Caledonia sea star (Nardoa 
novaecaledoniae).  We also found one Luzon sea star collected and recorded data from it. 
Here they are   
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I chose to do my investigation on the three species of sea stars of sea stars New Caledonia, 
Tuberculate and the Blue Linckia as they are the most common and easiest to find on the reef. For 
my investigation I have abbreviated the three species as TC (Tuberculate), BL (Blue Linckia) and NC 
(New Caledonia). I did find one Luzon sea star (5 legs, outer reef) and I flipped him too (really just 
to watch him flip back) 

Sea stars eat clams, mussels, oysters and coral or really anything that is slow enough or small 
enough for them to eat (such as a dying or sick fish). Occasionally, if a sea star can’t find any 
food, their last resource is to just eat their own leg. This is one of the reasons why they 
sometimes have fewer than 5 legs. A sea star can also choose to lose a leg if they are being 
attacked by a predator as a survival tactic (a process called autotomy). Sea stars can grow 
back their legs when they have eaten it or lost it during an attack. When we found a sea star 
with 4.5 legs we knew that this meant they have eaten a leg or lost one of its legs and it is 
already growing back. One way that sea stars reproduce is to drop off one leg. This leg will 
float off with the current and eventually grow into a whole new sea star. 

Sea stars can live up to 35 years depending on their species. Some sea stars that are kept in 
aquariums live only ten years because they don’t have such good water quality. 

3. Hypothesis 
 
My prediction is that sea stars with more legs will flip quicker because the additional legs 
should provide more strength and leverage to increase 
the speed of the flip time. 
 
4. Materials 

a) Paper (for recording the data) 
b) Pencil (for writing down your data) 
c) Ruler (for measuring the length of the  

Sea star and water depth) 

           Linckia guildingii          Fromia indica 



d) Stop watch (to time how long it  
Takes the sea star to flip over) 

e) Watch (to record the time) 
f) Hat (for sun safety) 
g) Camera (to take photos) 

 

 

6. Method 

a) Get permission from a qualified marine scientist to find out if it is ok to flip the sea stars.   
This includes getting confirmation that flipping sea star is safe and won’t harm the 
animal.   

b) You need to be at a location that is on a reef and contains lots of sea stars.  
c) Learn how to identify sea star species that are common to your location.   We 

researched the sea stars at Heron Island and the main species are Blue Linckia, New 
Caledonia and Tuberculate.  

d) Find a sea star that is a species you recognise and know is not harmful.   List the species 
in your log book.  

e) Measure and record the length of the sea star.  
f) Measure and record the depth where you are going to flip the sea star. 
g) Make a note of other factors which are:  

i. Whether you are on the inner or outer reef  
ii. Date 

iii. Time of day 
iv. Tide 
v. Cloud cover  

vi. Ocean conditions 
h) Gently pick up the sea star and put it on the sand upside down.  
i) Start your stop watch as soon as the sea star is flipped stop your watch right it down the 

time it took to flip. 
j) Make a note of any unusual disruptions such as a fish bumping the sea star.  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                            

 



 

 

 

 

 
 
 
 
 

5. Variables and How I Controlled Them  
 
During the investigation we took other variables into consideration. These were the 
difference between sizes, species and other environment factors that could influence 
the time for a sea star to right itself from upside down state. I identified the variables 
and how they were controlled this included the following: 
 

a) Time of day – it could impact the amount of sunlight that hits the sea star and this may 
impact on turning speed.    I recorded the time of day so I could see if this was impacting 
on results.  

b) Size- Every sea star is a different size. Some are a lot bigger than others and this could 
affect the speed rate it flips. For example, the Blue Linckia sea star is a lot bigger and 
also a lot slower. We controlled this by measuring every single sea star (from leg to leg) 
that we flipped.  

c) Species- the different species could influence the flip time because different species of 
sea stars naturally flip at different speeds. For instance, the Blue Linckia sea star flips a 
lot slower than the others. We controlled this variable by only documenting four 
different species that we knew were safe and were easily recognisable. 

d) Inner or outer reef- When we flipped the sea stars in the outer reef we noticed that 
their flip time decreased dramatically. These sea stars had flipped within two minutes. 
Once we came back from the outer reef we went to the information centre and asked 
why this is. It was suggested that they may flip faster because the outer reef has a lot 
more oxygen in the water. This supplies more energy to the sea star which results in a 
quicker flip time. So when we flipped each sea star we recorded whether it was in the 
inner or outer reef. 
 

6. Conclusions and Analysis 

I found out that sea stars with fewer legs flip quicker.  My chart below shows that we found 
several Blue Linckia and TC’s with 4.25 legs and less and that these were the fastest flippers in 



their species.   This was different to my hypothesis. In my hypothesis, I said that sea stars with 
more legs will flip quicker because they had more strength and more leverage. However this 
was wrong. They flip quicker because they have less legs to flip, whereas the more legs it has 
lots of legs to flip. It almost seemed to get tangled up with more legs. 

The Blue Linckia, which is a big star fish, was very slow to turn compared to the other smaller 
species. Sometimes the sea stars looked like they were tangling themselves up in knots.         

                                                         

 

Another interesting fact was that sea stars on the outer reef turned faster than sea stars in 
the inner reef.  My chart below shows that this was the case for all species (except the Luzon 
sea star which we only found on the outer reef). 
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7. Suggested Improvements 
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The floor of the reef was different in all locations. Sometimes the floor was sandy, sometimes 
rocky and often not a level surface. If we got the sea stars and put them in a tank and flipped 
them they would have the same starting point in a tank. You would then have an identical 
bottom for the sea stars to flip on.  

When I did this experiment all I had for a stop watch was an analogue watch. If we had a 
better stop watch it would make our times a lot more accurate. 

More sea star data collected from the outer reef would have been an improvement. The 
problem we had with this was that it was very difficult to get to the outer reef before the tide 
turned. 

An Application to the Real World 

This data that we collected could lead to some applications in the real world. It could be 
useful for an automated pool vacuum cleaner because sometimes when it is trying to do its 
job it can get flipped over. So now, knowing all this information, it could help this vacuum 
cleaner do its job a lot easier and a lot more efficiently.  

This research might also help with correcting leverage systems for space craft on the moon or 
other planets like mars.  If a space ship crashed into a rock on mars and flipped over then we 
would have the correct mechanisms to find the best way to flip it back over. 

                                                                                                  

 

 

 

                                                          

 

 



Appendix 1 – Table of Results                                                     

Date Species Time of 
Day 

Water 
Depth in 
CM 

Cloud 
Cover 

Tide Ocean 
Conditions 

Flip Time 
in 
Seconds 

Number 
of legs 

Size 
in 
CM 

Reef 
Location 

Comments 

22/4/2014 NC 8.55 33 cm medium Low Rough 
371 

5 13cm Inner Star sea stars an 
injury on its leg. 

22/4/2014 TC 8.59 37 cm medium Low Rough 131 5 20cm Inner  
22/4/2014 TC 9.06 32 cm medium Low Rough 109  14cm Inner  
22/4/2014 TC 9.07 45 cm medium Low Rough 195 5 17cm Inner  
22/4/2014 TC 9.12 38 cm medium Low Rough 233 5 17cm Inner  
22/4/2014 NC 9.20 34 cm medium Low Rough 245 4.5 12cm Inner  
22/4/2014 TC 925 26 cm medium Low Rough 382 4.75 15cm Inner  
22/4/2014 TC 9.34 45 cm medium Low Rough 121 4.25 14cm Inner  
22/4/2014 NC 9.37 28 cm medium Low Rough 285 5 15cm Inner  
22/4/2014 TC 9.45 38 cm medium Low Rough 159 5 16cm Inner  
22/4/2014 TC 10.03 38 cm medium Low Rough 156 4.5 14cm Inner  
22/4/2014 TC 10.15 15 cm medium Low Rough 215 5 12cm Inner  
22/4/2014 TC 10.37 57 cm medium Low Rough 

259 
4.5 18cm Inner The ocean floor was 

a bit rocky.  
22/4/2014 NC 11.05 163 

 
None High Calm 175 5 19cm Inner  

22/4/2014 TC 11.35 152 None High Calm 106 5 18cm Inner Fish Interrupted sea 
star by nudging it. 

22/4/2014 TC 11.45 134 None High Calm 184 5 17cm Inner  
22/4/2014 TC 12.95 180 

 
None High Calm 299 5 18cm Inner  

22/4/2014 NC 12.15 134 None High Calm 122 5 18cm Inner  
22/4/2014 TC 12.25 122 None High Calm 140 5 14cm Inner  
22/4/2014 BL 4.15pm 37 None Low Medium 665 5 30cm Inner  
22/4/2014 TC 4.28pm 36 None Low Medium 291 5 17.5c

m 
Inner  



Date Species Time of 
Day 

Water 
Depth in 
CM 

Cloud 
Cover 

Tide Ocean 
Conditions 

Flip Time 
in 
Seconds 

Number 
of legs 

Size 
in 
CM 

Reef 
Location 

Comments 

22/4/2014 BL 4.31pm 33 None Low Medium 1050 5 28.5c
m 

Inner  

22/4/2014 TC 4.40pm 51 None Low Medium 155 5 15cm Inner  
22/4/2014 TC 4.50 40 None Low Medium 124 5 18cm Inner  
22/4/2014 NC 4.59 30 None Low Medium 107 5 14cm Inner  
22/4/2014 NC 4.59 35cm None Low Medium 200 4 ½ 17cm Inner  
22/4/2014 TC 5.05 30cm None Low Medium 100 4 18cm Inner  
22/4/2014 TC 5.20 33cm None Low Medium 231 6 16cm Inner  
22/4/2014 TC 5.23 27cm None Low Medium 90 4 ¼ 17cm Inner  
23/4/2014 NC 10.22 30 cm significant Low Medium 144 5 17cm Inner  
23/4/2014 TC 10.35 28 cm significant Low Medium 205 5 18cm Inner  
23/4/2014 TC 10.42 16 cm significant Low Medium 228 5 18cm Inner  
23/4/2014 TC 10.48 34 cm significant Low Medium 84 5 17cm Inner  
23/4/2014 NC 10.55 30 cm significant Low Medium 210 5 13cm Inner  
23/4/2014 TC 10.58 30 cm significant Low Medium 108 5 19cm Inner  
23/4/2014 NC 11.02 34 cm significant Low Medium 134 4.5 15cm Inner  
23/4/2014 TC 11.05 34 cm significant Low Medium 76 4.25 14cm Inner  
23/4/2014 BL 11.07 32 cm significant Low Medium 725 5 32cm Inner  
23/4/2014 NC 11.15 28 cm significant  Low Medium 109 6 15cm Inner  
23/4/2014 TC 11.32 23 cm significant Low Medium 247 6 15cm Inner  
23/4/2014 TC 11.31 30 cm significant Low Medium 165 5 19cm Inner  
23/4/2014 NC 11.38 35 cm significant Low Medium           123 5 14cm Inner  

23/4/2014 TC 11.45 30 cm significant Low Medium 165 5 17cm Inner  
23/4/2014 TC 11.48 28 cm significant Low Medium 167 4.75 16cm Inner  
23/4/2014 TC 11.50 30 cm significant Low Medium 293 5 19cm Inner  
23/4/2014 TC 12.00 37 cm significant Low Medium 206 4.75 15cm Inner  
23/4/2014 TC 12.30 40 cm significant Low Medium 106 4 18cm Inner  
23/4/2014 BL 12.20 53 cm significant Low Medium 645 5 32cm Inner  



Date Species Time of 
Day 

Water 
Depth in 
CM 

Cloud 
Cover 

Tide Ocean 
Conditions 

Flip Time 
in 
Seconds 

Number 
of legs 

Size 
in 
CM 

Reef 
Location 

Comments 

24/4/2014 NC 11.50 28 cm significant Low Calm 97 4.75 14cm Inner  
24/4/2014 BL 11.54 25 cm significant Low Calm 900 4.75 34cm Inner  
24/4/2014 TC 12.11 35 cm significant Low Calm 90 5 15cm Outer  
24/4/2014 BL 12.29 61 cm significant Low Calm 765 4 33cm Outer  
24/4/2014 Luzon 12.42 54 cm significant Low Calm 105 5 10cm Outer  
24/4/2014 NC 12.59 18 cm significant Low Calm 105 4.75 19cm Outer  
24/4/2014 NC 1.07 22 cm significant Low Calm 200 5 16cm Outer Raining 
24/4/2014 BL 1.13 25 cm significant Low Calm 750 5 28cm Outer Raining 
24/4/2014 TC 1.21 35 cm significant Low Calm 78 6 19cm Outer Raining 
24/4/2014 NC 1.28 35 cm significant Low Calm 110 5 16cm Outer Raining 
24/4/2014 NC 1.28 35 cm significant Low Calm 143 5 15cm Outer  
24/4/2014 TC 1.32 35 cm significant Low Calm 120 4 13cm Outer  
24/4/2014 NC 1.44 45 cm significant Low Calm 142 4.75 14cm Inner  
24/4/2014 NC 1.44 40 cm significant Low Calm 195 5 15cm Inner  
24/4/2014 NC 1.44 40 cm significant Low Calm 280 5 16cm Inner  

 

  



Here are some photos taken while the sea star was flipping… 

Blue Linckia flip time: 750 secs (12mins,30secs) 

           

                                                                                                                                            

 

                  



                                                                               

                  

                 



 

Luzon Sea Star flip time 105 secs (1 min, 45secs) 
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New Caledonia 
flip time 123 sec 
(2mins, 3sec) 



Tuberculate sea star, flip time 120 sec (2 min) 

                  

            

                                                    

 



 

  



 

  



 

PLEASE NOTE:  

This experiment did absolutely no harm to the sea stars and their 
environment. 

Thanks to my Dad who helped and taught me about creating graphs and 
excel spread sheets!! 

Harry 2014 
 


