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Topic: Biodiversity 
 
Topic Enduring Understanding:  
1. Biodiversity is key to the balance of the ecosystem. 
2. Environmental sustainability is Man's responsibility 
 
Topic Essential Question: 
1. Why is the health and stability of ecosystems dependent on biodiversity? 
2. What is the relationship between survival and change? 
3. Does technology help conserve the environment? 
 
Unit Enduring Understanding  
Students will understand that  
1. Biodiversity and its importance 
2. Existence and adaptability of living organisms in a given environment is influenced by the abiotic and biotic 

factors found in the environment where the organisms live. 
Unit Essential Questions  
1.   Why is the health and stability of ecosystems dependent on biodiversity? 
2.   What is the relationship between survival and change? 
3.   Does technology help conserve the environment? 
 
Knowledge 
Students will know… 
1. Diversity of life ranging from unicellular to multicellular organisms. 
2. Brief description of the five kingdoms of organism: Monera, Protista, Fungi, Plantae, Animalia. 
3. Key characteristics of the main groups of living organisms. 
4. The need for classification. 
5. System of classification (taxonomic ranks): Kingdom, Phylum, Class, Order, Family, Genus, and Species. 
6. Binomial system of naming species. 
7. A dichotomous key is a device that can be used to identify an unknown organism. 
8. Abiotic environment of an organism: air, water, temperature, light, minerals and acidity/ alkalinity. 
9. Adaptations of living organisms due to the physical factors 
10. Biotic environment of an organism: types of relationships including prey-predator, competitors, symbiosis e.g. 

commensalism, mutualism and parasitism. 
11. Habitat, population, community and ecosystem. 
12. Threats to survival of plant and animal species such as environmental changes, hunting and urbanisation 

(deforestation and water pollution) (details not required) 
 
Skills 
Students will be able to … 
1. Classify living organisms based on characteristics that are structural and/or observable features. 
2. Compare and contrast main groups of living organisms. 
3. Distinguish prokaryotes from eukaryotes. 
4. Define a species. 
5. Identify living organisms using dichotomous keys. 
6. Construct dichotomous key using flowchart to arrive at paired statements to classify organisms. 
7. Identify and describe the importance of physical factors to the life of organisms. 
8. Compare and contrast the various interactions that exist among population. 
9. Recognize cause and effect relationships that threats bring to the survival of organisms. 
 
Procedural Skills 
Students will be able to... 
1.Observe, construct and use of dichotomous keys for classifying and identifying living organisms. 
 



  
School of Science & Technology, 
Singapore 

Pg 2 of 11 
2013 Secondary 2 Environmental Science 

2013 Secondary 2 Environmental Science 
Biodiversity: Homework 

 

Practical 1 – Dichotomous Key 
 
Adapted from Using and Making a Biological Key 
 
Classification is a way of separating a large group of closely related organisms into 
smaller subgroups. With a classification system, identification of an organism is easy. The 
scientific names of organisms are based on the classification systems of living organisms. 
To classify an organism, scientists often use a key called dichotomous key. This key has 
a list of specific characteristics such as structure or behaviour that scientists can use to 
compare to the unknown organism. It is called a dichotomous key because each step 
along the way gives scientists two choices and then the directions of what to do next. 
 
Learning Objectives 
 
In this activity, you will: 
1. use a dichotomous key to identify fourteen different sharks; 
2. study the method used in making statements of a key; 
3. construct your own dichotomous key to identify organisms on Figure 2. 
 
Procedure 
 
1. Use Figure 1 as a guide to the shark parts used in the key on Page 10. 
 
2. Read statement 1A and 1B of the key. Study Shark 1 in Figure 2 for the characteristics 

referred to in 1A and 1B. Follow the directions in these sentences and continue until a 
family name for Shark 1 is determined. 

 
For example, to key a shark that has anal fin and a body that is not kite-shaped, follow 
the directions of 1A and go directly to statement 2. To key a shark that lacks an anal fin 
and has a kite-shaped body, follow the directions of 1B and go to statement 10. 

 
3. Continue this process with each shark until all the organisms in Figure 2 have been 

identified. 
 
4. Write the family name on the line below each organism. 
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The Dichotomous Key 

1A. Body kitelike in shape (if viewed from the top).............................................. Go to statement 12          
B. Body is not kitelike in shape (if viewed from the top)..................................... Go to statement  2 

2A. Pelvic fin absent and the nose sawlike…….............................................. Family Pristiophoridae  
  B. There is a pelvic fin......................................................................................... Go to statement 3 
 
3A. Six gill slits present….................................................................................. Family Hexanchidae  
  B. Five gill slits present…..................................................................................... Go to statement 4 
 
4A. Only one dorsal fin..................................................................................... Family Scyliorhinidae 
  B. Two dorsal fins................................................................................................ Go to statement 5 
 
5A. Mouth at the front of the head rather than back along underside of  
       head.......................................................................................................Family Rhinocodontidae 
  B. Mouth is at the back along underside of the head........................................... Go to statement 6 
 
6A. Head expanded on the sides with eyes at the end of expansion................... Family Sphyrnidae 
  B. Head not expanded......................................................................................... Go to statement 7 
 
7A. Top half of caudal fin same in size and shape as bottom half…….......................Family Isuridae 
  B. Top half of caudal fin different in size and shape from bottom half................. Go to statement 8 
 
8A. First dorsal fin is very long, almost half the total length of the body....... Family Psuedotriakidae 
  B. First dorsal fin is regular length....................................................................... Go to statement 9 
 
9A. Caudal fin is very long, almost as long as the entire body................................. Family Alopiidae 
  B. Caudal fin is regular length............................................................................ Go to statement 10 
 
10A. A long needle-like point on end of the nose.................................... Family Scapanorhynchidae 
    B. Nose without long point................................................................................Go to statement 11 
 
11A. Anal fin absent………..................................................................................... Family Squalidae 
    B. Anal fin present……............................................................................... Family Carcharhinidae 
 
12A. Small dorsal fin present near tip of tail............................................................... Family Rajidae 
    B. No dorsal fin present near tip of tail..............................................................Go to statement 13 
 
13A. Front of animal with two horn-like appendages……...................................... Family Mobulidae 
    B. No horn-like appendages……..……............................................................. Family Dasyatidae 
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Analysis 

1. List four characteristics that were used in the shark key. [4] 

 • Body shape 
• Number of dorsal fins 
• Presence of anal fins 
• Presence  of pelvic fins 
• Number of gill slits 
• Position of mouth 

 

2. How is a dichotomous key useful to scientists? [1] 

 Allow scientists to classify organisms based on the organism’s characteristics. 

3. What was the main trait that could be used to separate 

 (i) shark 4 from shark 8? 

Shark 4 has anal fins but shark 8 does not. 

 (ii) shark 4 from shark 7? 

Shark 7 has a symmetrical caudal fin but shark 4 does not. 

 (iii) shark 5 from shark 12? 

Shark 5 has 5 gill slits but shark 12 has 6 gill slits. 
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4. Prepare a dichotomous key for the five fishes in Figure 3.  

 

Use the same format as on Page 4. The family names used are the numbers I, II, III, IV, 
and V. Your key should correctly use characteristics that will lead to each fish family. To 
help you get started, a suggestion for part of the first pair of statements was given. 

 
Suggested Answer 

1.A. Fish with long tube-like body .................................................................... Family I 
 
   B. If the fish does not have a tube like body ................................................. Go to statement 2 
 
2.A. Two dorsal fins…………………………………………………………………. Family III 
   B. One dorsal fin………………………………………………………………….. Go to statement 3 
 
3.A. Anal fin present………………………………………………………………… Go to statement 4 
   B. Anal fin absent………………………………………………………………….. Family II 
 
4.A. Top lateral half of caudal fin same size and shape as bottom half……….. Family IV 
   B. Top lateral half of caudal fin different size and shape as bottom half……. Family V 
 



  
School of Science & Technology, 
Singapore 

Pg 7 of 11 
2013 Secondary 2 Environmental Science 

2013 Secondary 2 Environmental Science 
Biodiversity: Homework 

 

Abiotic and biotic environment 
 
1. Penguins live in the Antarctic where the land is often 

frozen and the sea is cold. Penguins are good 
swimmers and feed on fish. They lay their eggs on 
land and carry them with their feet. Penguins have 
adaptations that help them to survive in Antarctic 
conditions. 
   
Match adaptations, A, B, C and D, with the conditions 
1–4 in the table. 

 A oily feathers 
 B large, wide feet 
 C thick layer of fat under the skin 
 D streamlined body  
 

  Adaptation 
A, B, C or D 

1 Helps the penguins to survive the cold conditions of 
the land and the sea. C 

2 Prevents the penguins from becoming waterlogged 
when swimming A 

3 Helps the penguins to carry their eggs on land 
 B 

4 Helps to reduce resistance when the penguins are 
swimming D 

 
 
2. The drawings show the limbs of four animals. (The drawings are not to scale.) 

  
  
  
  
  
 

 
 
 
 
 

 
 
 
 
  Match words A, B, C and D, with the numbers 1 - 4 on the drawings. 

  A limb is adapted for burrowing 

 B limb is adapted for flying 

 C limb is adapted for gripping branches 

 D limb is adapted for running 

 
c D A B 

 



  
School of Science & Technology, 
Singapore 

Pg 8 of 11 
2013 Secondary 2 Environmental Science 

2013 Secondary 2 Environmental Science 
Biodiversity: Homework 

 

3. The drawing shows a bean caper plant. The bean caper plant lives in hot desert 
conditions. 

 
 
 
 
 
 
 
 
 
 
 
   
  
 
 
 

Adaptation Advantage 
Widespread / long roots Collect water from large area 

Some deep / long roots Collect water from deep down 

Absence of leaves Reduces water loss through transpiration 

Swollen stem Stores water 

Roots near surface Absorb rainwater 

Widespread roots Support in sandy soil 
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4. The graph shows an important relationship between predator and prey. Study the 
graph and answer the questions that follow. 

 
Image source: http://www.skonline.org/courses/a-not-migrated/SB3114A/images/predator_prey_chart.gif 

 
a. How does the shape and timing of the curve for predator compare to the curve for 

prey? 
 The increase and decrease in the population of the predator follows the  

 corresponding increase and decrease in the population of its prey (predator will often 

lag after prey). 

 

b. Which population shows a steady increase in growth at first? Prey population 

c. Which population shows an increase later and why would this make sense? 

 Predator population increases later as there is more food available for them due to 

an increase in the population size of the prey. 

d. How do you think the size of prey population might limit the predator population?    

 The decrease in prey population will result in an inevitable decrease in predator 

population, as less food is available. 

e. List three other external factors that can affect the predator-prey relationships. 

 Diseases, climate, shelter, migration, loss of habitat (e.g. due to climatic changes)  

etc., can affect the predator-prey relationships. 

[R: factors introduced by man e.g. new species, pollution] 
 
  
  
                 
 



  
School of Science & Technology, 
Singapore 

Pg 10 of 11 2013 Secondary 2 Environmental Science 
Biodiversity: Homework 

 

5. Copper compounds are found in water that has drained through ash from power 
stations. Invertebrate animals are used to monitor the concentration of copper 
compounds in water. First, scientists must find out which invertebrate animals can 
survive in a range of copper compounds. 
 

 This is how the procedure is carried out. 
• Solutions of different concentrations of a copper compound are prepared. 
• Batches of fifty of each of five different invertebrate species, A, B, C, D and E, are 

placed in separate containers of each solution. 
• After a while, the number of each type of invertebrate that survive at each 

concentration is counted. 
 

a. Give two variables that should be controlled in this investigation so that the results 
are valid. 

 
• same volume of solution [R: same container size] 
• left for same length of time / same duration of experiment 
• same temperature / oxygen / pH 
• same age / stage of invertebrates / animals 
• same number of invertebrates 

 
 

b. The graph below shows the results for species B. 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Use the graph to find the concentration of copper compounds in which 50% of  
 Species B survived. Show clearly on the graph how you obtained your answer. 
 
line of best fit / curve / point to point drawn going through  
240-260 parts per million 
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c. The graph below shows the results of the tests on the other four invertebrate 

species. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i. Which species, A, C, D or E, is most sensitive to the concentration of copper in the 
water? Give the reason for your answer. 

 Species C 
50% killed at lowest copper concentration [R: least survivor] 
 

ii. It is often more convenient to use invertebrates rather than a chemical test to monitor 
water for copper. Suggest one explanation for this. 

 Involves counting - easy to count 
Invertebrates more sensitive 
Use of invertebrates needs less or no apparatus 
 [R: more reliable / accurate] 
 

 
 
 
 

 
 

~ END ~ 
 

 

 

 

 


