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Teacher's Guidelines: 

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource. These teacher guidelines do not need to be submitted for moderation.

Context/Setting

This assessment task is based on carrying out field investigations in two different stream communities (EN4). The two stream communities should be able to be contrasted meaningfully (EN 3). This could include: -

a) headwaters and lower reaches of the same stream

b) the same stream in farm land and/or native bush and/or pine forests

c) an urban stream and a rural stream

d) an urban stream in a residential area and in an industrial area

The students will collect biotic and abiotic data from the two different communities and compare the similarities and differences between the two.

Conditions
Students work in small groups collecting data from two different stream communities for tasks 1 and 2. Up to two hours will be needed at each site to enable these tasks to be completed. 

Students work independently for task 3 and 4 to process, analyse and interpret the data. Two hours of class time are needed for these tasks. 

Resource Requirements 

· This task provides space for recording information for both communities, except for TASK 4 explanations. 

· Suitable equipment for sampling in the field (e.g. black disc apparatus, thermometer, pH probe or paper, stop watch, 10m tape, metre rulers, orange, nets, buckets, bug sorting boxes or trays, identification sheets)

· Copies of the booklet "A photographic guide to Freshwater Invertebrates of New Zealand" produced by the Otago Regional Council or a copy of the bug identification chart found in the bug box of the Stream Sense Kit produced by Environment Waikato. 

<<Insert your school name here>>

“Bothering the Bugs”

Supports internal assessment for:
Achievement Standard: 90164 version 2

Describe an ecological pattern in two different biological communities

Credits: 3
Student Instructions

In this investigation you will collect information from two different freshwater communities and then compare the similarities and differences in the diversity of the macro-invertebrates shown in the two.

Diversity means the numbers and types of organisms in the community.

Macro-invertebrates are animals that do not have backbones and are visible to the naked eye. In this investigation they are called “bugs”.

Before you start the work, read through all the information given to you. Make sure you understand what you are being asked to do. 

Task 1 and 2 needs to be completed in the field while Tasks 3 and 4 will be carried out individually in the classroom. 

You will need to:

	· Collect information about the non-living (abiotic) and living (biotic) parts of the two freshwater communities.
	Task 1 - Examining the stream environment 

	· Carry out a biological survey of the range and number of the “bugs” in both communities 
	Task 2 - Sampling the bugs 

	· Process information about the two communities
	Task 3 – Processing and interpreting the data

	· Describe the diversity of organisms in the two communities 

· Discuss the reasons for the diversity and relate it to the environmental factors and the adaptations of the organisms present.
	Task 4 - Describing and comparing the diversity within two communities


Task 4 will be used for assessment against AS 90164.
Task 1 – Examining the Stream environment
Name ______________________________________________

Individual and/or team work in the field to collect information about the non-living (abiotic) and living (biotic) parts of a freshwater community. This fieldwork has to be repeated for both communities.

<<insert information about conditions relating to time, equipment etc >>

Part A: Sketch Map for Community 1 or 2 ~ Individual Work

In the space below draw a sketch map of the part of the stream that you are investigating. 

On your sketch indicate:

· An approximate scale

· The sample site

· Vegetation on stream edge

· Large boulders

· Areas of slow and fast moving water

· Any plants in the stream

Stream Name ___________________________________________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Stream Name ___________________________________________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part B: Stream Survey – Individual or group work

Individually or in small groups complete the survey for this freshwater community.

Stream name:_____________________________

What plants are present close to or on the stream bank?

· Trees

(
Shrubs 
(
Grass

(
Other ground cover

Name the dominant plant for the following - 

(a) trees/shrubs 







(b) ground cover 







Do the plants help prevent erosion of the stream bank?

· yes

· no

What plants are present in the stream?

· Rooted plants

(
Free floating plants

(
Algae

Assess the amount of algae in the stream using the following scale

· 1 = None

(
2 = Rocks slippery

(
3 = Algae obvious

· 4 = Abundant algae
(
5 = Excessive algae (>80% cover by filamentous algae)

What is the stream bottom  (substrate) made up of?

· Sand


(
Gravel


(
Cobble
 

· Bedrock

(
Mud

What is the land surrounding the stream used for?

· Residential e.g. houses

· Crops

· Industrial e.g. factories

· Recreational e.g. parks, school grounds

· Forestry

· Grazing

· Commercial e.g. town, shops

· Other 






How has the stream environment been altered by humans

· No alteration

· Drains e.g. stormwater



· Bridges





· Roads/ tracks

· Fence

· Rubbish/litter

· Stock access

· Planting of stream banks

· Other 









Stream name:_____________________________

What plants are present close to or on the stream bank?

· Trees

(
Shrubs 
(
Grass

(
Other ground cover

Name the dominant plant for the following - 

(c) trees/shrubs 







(d) ground cover 







Do the plants help prevent erosion of the stream bank?

· yes

· no

What plants are present in the stream?

· Rooted plants

(
Free floating plants

(
Algae

Assess the amount of algae in the stream using the following scale

· 1 = None

(
2 = Rocks slippery

(
3 = Algae obvious

· 4 = Abundant algae
(
5 = Excessive algae (>80% cover by filamentous algae)

What is the stream bottom  (substrate) made up of?

· Sand


(
Gravel


(
Cobble
 

· Bedrock

(
Mud

What is the land surrounding the stream used for?

· Residential e.g. houses

· Crops

· Industrial e.g. factories

· Recreational e.g. parks, school grounds

· Forestry

· Grazing

· Commercial e.g. town, shops

· Other 






How has the stream environment been altered by humans

· No alteration

· Drains e.g. stormwater



· Bridges





· Roads/ tracks

· Fence

· Rubbish/litter

· Stock access

· Planting of stream banks

· Other 









Part C: Abiotic Factors for Community  -Group work

In a small group, carry out the tasks below to test the chemical and physical factors of the stream.

Follow the instructions carefully for each test and record your results in the data table.

· Water Clarity – Use the black disc apparatus and take readings in three locations in the stream.

· Temperature – Use the thermometer and take readings in three locations in the stream.

· pH – Use the pH paper provided and take readings in three locations in the stream.

· Stream speed:

1.Measure 10 metres of the stream in an area that is fairly straight.

2. A few metres above the start point, drop an orange into the middle of the stream.

3. Start the stopwatch as the orange passes the beginning of the 10m. 

4. Stop timing as the orange passes the end of the 10m. 

5. Repeat the measurement for three trials and record the times in the data table. 

Repeat for both communities. 

Stream Name_______________________________________________

Date: 





Time of sampling: 





	Trial number
	Water Clarity reading (m)
	Temperature oC
	pH
	Time for orange to float 10m (s)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


Stream Name_______________________________________________

Date: 





Time of sampling: 





	Trial number
	Water Clarity reading (m)
	Temperature oC
	pH
	Time for orange to float 10m (s)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


Task 2: Sampling the “bugs”

Individual and/or team work in the field to collect information about the diversity of macro-invertebrates in two communities. Repeat for both communities. 

<<insert information about conditions relating to time, equipment etc >>

Measuring the biological diversity

Carry out a biological survey of the range and number of the “bugs” for each community by catching and sorting as many bugs as possible from your sample site.

To do this:

1. Choose 3-5 sample sites across the stream from one bank to the other.

2. At each site, gently stir up the substrate, carefully wipe any boulders or rocks and catch the bugs in a suitable net. 

3. Empty the contents of the net into a bucket or tray and allow settling.

4. Use the identification sheets provided to group the bugs.  

5. Record the types and number of bugs found in the data table like the one below, along with their sensitivity scores
. 

6. Calculate the percentage for each bug. To do this, divide the number of bugs by the total number of bugs. 

e.g. % mayflies = 
number of mayflies found  






total number of bugs 

	Stream Name
	Stream name

	Type of macro-invertebrate
	Sensitivity Score
	Number of bugs
	Type of macro-invertebrate
	Sensitivity Score
	Number of bugs

	Mayflies
	4
	
	Mayflies
	4
	

	Stoneflies
	4
	
	Stoneflies
	4
	

	Caddis flies
	3
	
	Caddis flies
	3
	

	Beetles 
	3
	
	Beetles 
	3
	

	Dobsonflies 
	3
	
	Dobsonflies
	3
	

	Damsel flies
	3
	
	Damsel flies
	3
	

	Dragonflies
	3
	
	Dragonflies
	3
	

	Hemiptera
	2
	
	Hemiptera
	2
	

	Crustaceans
	2
	
	Crustaceans
	2
	

	Snails
	2
	
	Snails
	2
	

	Worms
	1
	
	Worms
	1
	

	Midges 
	1
	
	Midges 
	1
	

	
	
	
	
	
	

	Totals
	
	
	Totals 
	
	


Task 3: Processing and Interpreting the Data
All parts of this task are INDIVIDUAL work and each student will require a copy of all completed field sheets for both Communities 1 and 2. 

<<insert information about conditions relating to time, resources etc >>

Part A: 
Using the Stream Environmental Data (from Task 1)
For community 1 and 2 process the data for each environmental factor. To do this use the information from task 1 to complete the following:

1. Water Clarity – calculate the average clarity reading.

2. Temperature – calculate the average temperature for each community. 

3. pH – calculate the average pH for each community.

4. Stream Speed – calculate the average speed of the water by:

(i) Calculate average time for an orange to float 10m (use data from Task 1 Part C).

(ii) Use this value to calculate average speed using the formula below.

Average speed = 
distance travelled (m) x correction factor
Average time (s)

(NB the correction factor for an orange is 0.8)

5. Substrate – record the substrate for each community.

6. Land Use – record the land use for each community.

7. Comment on the differences and similarities for each environmental factor (e.g. same, similar, different or very different).

	Environmental Factor
	Stream Name

_____________
	Stream Name

_____________
	Differences or Similarities

	Water Clarity (m)
	
	
	

	Temperature (oC)
	
	
	

	pH
	
	
	

	Stream speed (ms-1)
	
	
	

	Substrate
	
	
	

	Land use
	
	
	


Part B: 
Using the "Bugs" Data (from Task 2)

1. Process the data collected from task 2 to calculate the % of the total for each type of bug. 

2. Draw a bar graph on the grid below to show the types and percentage of each bug found in Stream 1 and Stream 2 on the same set of axes. Include a key.

Key 

	
	Stream Name

	
	Stream Name


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part C: 
Using the Data to Assess Stream Health 
Biological indicators may be used to assess the health of a particular waterway. Scientists use many different indices to discriminate between degraded and undamaged sites. 

One such biological index is the Pollution Tolerance Index. This index is based on the concept of indicator organisms and tolerance levels. Indicator organisms are sensitive to water quality and they respond in predictable ways to changes in their environment. By their presence or absence they indicate something about water quality (Stream Sense Manual, Biological surveys, page 17)

To calculate the pollution tolerance index 

Multiply the number of types of organisms in each tolerance level by the tolerance value
 for that level (4, 3, 2 or 1).

For example, in a sample that contains mayflies (4), stoneflies (4), caddisfly (3) and some diptera (1), the calculation would be: 

2 x 4
(2 different types of organisms each with tolerance scores of 4)

+
1 x 3
(1 type of organism with a tolerance score of 3)

+
1 x 1 
(1 type of organism with a tolerance score of 1).

Pollution Tolerance Index 
= 8  +  3  +  1  =  12

Calculate the pollution tolerance index for both communities and enter them in the table below. 

	
	Stream name


	Stream name

	Pollution Tolerance Index
	
	

	Stream Quality Rating
	
	


Now compare your calculated index with the scale below and complete the table above - 

	PTI Value
	Stream Quality Rating

	23 and above
	Excellent

	17 - 22
	Good

	11 - 16
	Fair

	10 or less
	Poor


Task 4: Describing and Comparing the Diversity within two Communities
This task is INDIVIDUAL work.

You may use supplied references and your processed field data from tasks one, two and three. 

<<insert information about conditions relating to time, due dates etc>>

Part A: 
Describing the Diversity within the two Communities

Describe the two communities and the pattern of diversity (number of different types of bugs) shown in each. Comment on both the:

· similarities and differences of the types and numbers of the bugs.

· health rating of each community.

Part B: 
Discussing the Diversity within the two Communities

Write two or three paragraphs to discuss the health of the stream and the reasons for the similarities and differences between the diversity of the two communities.  Include information on both the environmental factors present in each stream and the sensitivity score of the organisms found.

When finished make sure you hand in the following tasks

1. Field sheets for the stream environment and sampling the bugs (Tasks 1 and 2).

2. Processed data and graph (Task 3).

3. Discussion of the diversity of the two communities (Task 4).

Assessment schedule AS 90164 version 2

Bio/1/4 – F4: Bothering the bugs

To determine the overall level of performance the judgement at the top of the column must be met.

For each judgement, evidence can be obtained from anywhere in the report. 

Text in bold font includes both the key aspects of the judgement and differences between the levels A, M and E.

	Judgement for achievement
	Judgement for achievement with merit
	Judgement for achievement with excellence

	A description of stream health and the diversity of species shown in the two communities.


	Explanation of similarities or differences in stream health and the diversity of species shown in the two communities are linked to an environmental factor.
	Discussion of similarities or differences in stream health and the diversity of species shown in the two communities are linked to an environmental factor and the PTI or sensitivity scores of the organisms present.

	Example of evidence for achievement
	Example of evidence for achievement with merit
	Example of evidence for achievement with excellence

	Eg 

The Waihopi Stream had more different types of bugs and a greater number of bugs than the Otepuni stream. The PTI shows that the stream health of the Waihopi Stream was good while that of the Otepuni stream was only fair.
	Eg

The Waihopi Stream had more different types of bugs and a greater number of bugs than the Otepuni stream. The PTI shows that the stream health of the Waihopi Stream was good while that of the Otepuni stream was only fair. This could be because it is surrounded by trees and is fenced off from stock, whilst the Otepui is in open farmland and stock are able to walk into the stream.
	Eg

The Waihopi Stream has many organisms living in the water and there is a range of different types. These include Mayflies that have a high sensitively score so overall PTI show the stream is in good health This may be due to the native trees found along the banks of the stream. These trees shade the stream and prevent erosion of the stream banks. The quality of the Otepuni is only fair as it contains a number of worms that are tolerant to poor water quality./ This is because the stream is open to stock and there are very few trees along the bank to shade the water and prevent erosion of the stream bank. As a result there are not as many organisms living in the stream at this site.


( 100








� A cobble has a breadth of between 12.5 cm and 26.5 cm. 





� A cobble has a breadth of between 12.5 cm and 26.5 cm. 





� Sensitivity scores for common invertebrates can be found in the booklet "A photographic guide to freshwater invertebrates in New Zealand" produced by Otago Regional Council. 


� Use the tolerance or sensitivity scores on the lid of the bug box of the Stream Sense kit or the values listed in the booklet "A photographic guide to Freshwater Invertebrates of New Zealand' produced by Otago Regional Council.
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