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HOW RICH IS YOUR HABITAT? 

It is expected that the prac cal part of this task can be completed 
in 60 minutes. Data processing may take a further 30 minutes. 
 
It is expected that students will work in pairs, although if more 

me is available, students could work individually. The work may 
be carried out in a classroom or laboratory. It could also be 
completed individually as a homework exercise. 
 
The following apparatus and materials are required. 
 
APPARATUS 
(i)     One tray. This should have a flat bo om and be large 
 enough to contain a sheet of A4 graph paper 
(ii)     One pair of (fine) forceps 
(iii)   A model quadrat consis ng of one 3cm x 3cm square of 
 plain paper with a 1cm x 1cm  square hole in the middle 
 (alterna vely a 3cm x 3cm square of transparent acetate 
 with a 1cm2 square marked in the middle). In each case the 
 middle 1cm2 is the model quadrat 
(iv)    One A4 sheet of graph paper 
 
In addi on, each pair of students must have access to the 
following apparatus: 
 
 a glue s ck 

 
MATERIALS 
Each pair of students must be provided with the following materials: 
 
(i) A 5g sample of sugar balls in a suitable pouring container, e.g. a 100cm3 beaker, labelled A. 
 
 
  Suitable sources are: 
 
  Waitrose Cooks’ Ingredients ‘LOTS AND LOTS OF SUGAR BALLS’.  
 These are available from Waitrose in 60g cylindrical containers. There are 6 colours, which may be 
 described as white, yellow, orange, pink, purple (or dark pink) and blue. A Simpson’s Diversity Index of 
 0.7825 was recorded for a sample of 1226 balls. 
 
  Silver Spoon Cakecra  ‘Sprinkle Decora ons’. 
 Available from Sainsbury in 80g cylindrical containers. There are 6 colours, which are the same as those 
 for the Waitrose sugar balls. A Simpson’s Diversity Index of 0.7759 was recorded for a sample of 293 
 balls, so these are, in effect, indis nguishable from the Waitrose sugar balls. 
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HOW RICH IS YOUR HABITAT? 

(ii) A 5g sample of sugar balls in a suitable pouring container, e.g. a 100cm3 beaker, labelled B. These must be 
different in colour cons tu on from sample A. 
 
 
 Suitable sources are: 
  
 Dr. Oetker ‘Hundreds & Thousands’. 
 Available from Tesco in 113g drums. There are 9 colours (depending on your powers of 
 discrimina on!), which may be described as white, yellow, orange (or apricot), pink, purple, green, 
 lavender (very pale pink) and banana (or pale apricot). A Simpson’s Diversity Index of 0.8682 was 
 recorded for a sample of 232 balls.* 
  
 OR 
 An equal mix of sample A and sample C could be used, which would allow all balls to be purchased 
 from one supplier. 
 
 
(iii) A 15g sample of sugar balls in a suitable pouring container, e.g. a 100cm3 beaker, labelled C. These must 
be different in colour cons tu on from samples A and B. 
 
 
 A suitable source is: 
 
 Sainsbury’s ‘Princess Sprinkles’.  
 These are available from Sainsbury in 69g drums (which also contain three other types of 
 sprinkle). There are 3 colours, which may be described as white, pink and purple. A Simpson’s 
 Diversity Index of 0.6640 was recorded for a sample of 417 sugar balls. 
 
 
If you wish to create other combina ons of colours and hence other Diversity Indices, it is useful to know that 
Sainsbury’s ‘Party Sprinkles’, which come in 80g drums with three other types of sprinkle, contain blue‐only 
sugar balls.  For example, it is es mated that 5g of Silver Spoon ‘ Sprinkle Decora ons’ OR 5g of Waitrose 
Cooks’ Ingredients ‘LOTS AND 
LOTS OF SUGAR BALLS’ mixed 
with 10 g of blue Sainsbury 
‘Party Sprinkles’ should give a 
Simpson’s Diversity Index of 
about 0.4. (An actual trial 
gave an index of 0.4953.) 
 
ALSO REQUIRED  
FOR EACH STUDENT 
 

 Calculator 
 
* If Dr. Oetker ‘Hundreds and 
Thousands’ are used, 
iden fica on of the colours is 
made easier if a tripod lens or 
hand lens is available for 
studying the ‘trees’. 

Trees 

River 

Quadrat 
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RESULTS OF TRIAL SAMPLING OF HABITATS A, B AND C 

 
HABITAT A – freshwater stream or river     Using: Waitrose ‘Lots and Lots of Sugar Balls’ 

 
 

 
HABITAT B – trees or shrubs       Using: Dr. Oetker ‘Hundreds & Thousands’ 

 
 

 
        Using: 5g  Waitrose ‘Lots and Lots of Sugar Balls’  
HABITAT C – meadow or grassland        + 10g blue balls from Sainsbury’s ‘Party Sprinkles’ 

 

species  n  n/N  (n/N)2 

white 92 0.4035 0.1628 
yellow 33 0.1447 0.0209 

orange 17 0.0746 0.0056 
pink 23 0.1009 0.0102 

purple 28 0.1228 0.0151 
blue 35 0.1535 0.0236 

              N =  228   [∑(n/N)2] = 0.2382 

                1 – [∑(n/N)2] =  
               0.7618 = D 

species  n  n/N  (n/N)2 
white 67 0.1806 0.0326 
yellow 68 0.1833 0.0336 

orange/apricot 27 0.0728 0.0053 
pink 40 0.1078 0.0116 

purple 45 0.1213 0.0147 
green 48 0.1294 0.0167 

lavender 66 0.1779 0.0316 

banana 10 0.0270 0.0007 

              N =  371   [∑(n/N)2] =  0.1468 

                1 – [∑(n/N)2] =  
               0.8532 = D 

species  n  n/N  (n/N)2 

white 14 0.1228 0.0151 

yellow 5 0.0439 0.0019 
orange 8 0.0702 0.0049 

pink 5 0.0439 0.0019 
purple 3 0.0263 0.0007 
blue 79 0.6930 0.4802 

              N =  114   [∑(n/N)2] = 0.5047 

                1 – [∑(n/N)2] =  
               0.4953 = D 



4 

HOW RICH IS YOUR HABITAT? 
 

RESULTS OF DETERMINING SIMPSON’S DIVERSITY INDEX FOR DIFFERENT SAMPLES OF SUGAR BALLS 
 

Waitrose Cooks’ Ingredients ‘Lots and Lots of Sugar Balls’ 

 
 

Silver Spoon Cakecra  ‘Sprinkle Decora ons’ from Sainsbury 

 
 

Sainsbury’s ‘Princess Sprinkles’ 

 
 

Dr Oetker ‘Hundreds & Thousands’ from Tesco 

 

species  n  n/N  (n/N)2 

white 456 0.3719 0.1383 

yellow 140 0.1142 0.0130 

orange 140 0.1142 0.0130 
pink 160 0.1305 0.0170 

purple 166 0.1354 0.0183 
blue 164 0.1338 0.0179 

              N = 1226   [∑(n/N)2] = 0.2175 
      1 – [∑(n/N)2] = 0.7825 = D 

species  n  n/N  (n/N)2 

white 112 0.3823 0.1462 
yellow 30 0.1024 0.0105 
orange 31 0.1058 0.0112 

pink 43 0.1468 0.0216 
purple 37 0.1263 0.0160 

blue 40 0.1365 0.0186 
              N =  293   [∑(n/N)2] = 0.2241 

      1 – [∑(n/N)2] = 0.7759 = D 

species  n  n/N  (n/N)2 

white 155 0.3717 0.1382 
pink 125 0.2998 0.0899 

purple 137 0.3285 0.1079 
              N =  417   [∑(n/N)2] = 0.3360 

      1 – [∑(n/N)2] = 0.6640 = D 

species  n  n/N  (n/N)2 

white 32 0.1379 0.0190 

yellow 40 0.1724 0.0297 
orange/apricot 21 0.0905 0.0082 

pink 32 0.1379 0.0190 
purple 25 0.1078 0.0116 

lavender/v. pale pink 36 0.1552 0.0241 
green 27 0.1164 0.0135 

banana/pale apricot 19 0.0819 0.0067 
              N =  232   [∑(n/N)2] = 0.1318 
      1 – [∑(n/N)2] = 0.8682 = D 
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Extension ac vi es 
 

 
1.  Vary the propor ons of different coloured sugar balls to obtain different diversity indices. (See, for 
 example,  INSTRUCTIONS FOR TEACHERS AND TECHNICIANS.) For example, mix Dr Oetker ‘Hundreds 
 and Thousands’ (which contains green but no blue balls) with Silver Spoon ‘Sprinkle 
 Decora ons’ (which contains blue but no green balls). 
 If pa ence and me are not at a premium, the sugar balls purchased could be sorted into individual 
 colours. Custom‐made communi es could then be mixed using ra os obtained from actual field data 
 (mixing the balls by weight). 
 
 
2.  More sophis cated modelling could be achieved by using some of the other shapes and sizes of sugar 
 cake decora ons. For example, Waitrose Cooks’ Ingredients ‘HAVE FUN WITH SUGAR SPRINKLES’ has 
 four types of sprinkle. One type has three colours, each of which comes in pieces of various sizes which 
 could be used to produce different percentage covers for that ‘species’. 
 
 
3.  Different sized balls or pieces could be used to represent different sized plants or animals. 
 
 
4.  A line or belt transect could be used as a sampling technique. Some varia on along the transect 
 should be arranged in se ng up the model, using different colours and/or shapes.  A ruler, or the 
 graph paper, may be used as a point frame or line transect. 
 
 
5.  Students could be asked how they would model certain situa ons, for example the effects of 
 selec on pressure on biodiversity caused by trampling on a footpath. 
 
 
6.  The effects of increasing the prevalence of a given species on the diversity index could be inves gated. 
 
 
7.  The effect of sample size on the variability of the index found could be inves gated. This could be done 
 by spreading different quan es of sugar balls from the same original sample over graph paper. 
 
 
8.  What effect does the presence of one or two rare species have, e.g. deliberately add a lavender 
 coloured ball to one or two of the quadrats when lavender balls are otherwise absent. (Simpson’s 
 Diversity Index a aches more weight to the more abundant species – rare species have li le effect on 
 the index.) 
 
 
9.  Use the different coloured balls to represent different alleles of a given gene. Inves gate the effects of 
 chance on the frequency of different alleles of a single gene. For example, rolling coloured sugar balls 
 past blobs of glue on a piece of paper could model the random acquisi on of new alleles of a given 
 species from the mainland on the Galapagos Islands.  The blobs would represent the islands and the 
 different colours the different alleles. 
 The effects of geographical isola on on small popula ons could similarly be modelled. 
 
 



6 
The Linnean Society of London 
Burlington House, Piccadilly 
London W1J 0BF  
www.linnean.org Charity Reference No. 220509 

Floreana 
Española 

San Cristóbal 
Santa Fe 

Santa Cruz 

Rabida 

Pinzón 

M
archena 

San
ago 

Fernandina 

Isabella 

Pinta 

Baltra 

G
enovesa 

TH
E LARG

ER ISLAN
D
S O

F 
TH

E LARG
ER ISLAN

D
S O

F    
TH

E G
ALÁPAG

O
S

TH
E G

ALÁPAG
O
S   

MAINLAND COLUMBIA AND ECUADOR 

N
 

E 

S 

W
 

Im
age from

 W
ikim

edia 


