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Introduction

SAFETY FIRST!
The ‘StreamScapes’ programme involves a hands-on survey of your local CATCHMENT
and waterways...safety must always be the underlying concern. If you are undertaking
aquatic survey, remember that all bodies of water are potentially dangerous places.
Slippery stones and banks, broken glass and other rubbish, polluted water courses which
may host disease, poisonous plants, barbed wire in riparian zones, fast moving currents,
misjudging the depth of water, cold temperatures...all of these are hazards to be minded!
If you and your group are planning a visit to a stream, river, canal, or lake for purposes of
assessment, ensure that you have a good ratio of experienced and water-friendly adults
to students, keep clear of danger, and insist on discipline and caution!
Welcome to StreamScapes, a dynamic environmental education programme for schools,
community groups, and other interested citizens. We produce StreamScapes Projects at
Catchment level for Primary & Secondary Schools and Adult Community Groups, which
you may be able to access through your Local Authority or through Rural Development
Funding. Alternately, by utilising StreamScapes resources, (available through the
www.streamscapes.ie website or by contacting us at streamscapes@eircom.net for support),
you can produce your own catchment studies for local schools & groups. Either way,
undertaking a StreamScapes project will give you and your community a deeper
understanding of:
• How your local (rural or urban) catchment environment functions
• How human activities impact upon natural habitats
• How high quality freshwater environments reflect wise landscape management
• How to achieve best practice in pursuit of livelihood, recreation, and domestic
management, and,
• How your informed and active participation in environmental stewardship can improve
the quality of life now and for those who will follow

Welcome to StreamScapes, a Catchment-based environmental education resource which
is a useful ‘app’ for Primary & Secondary Schools as well as Adult Community Groups (like
Tidy Towns, Angling Clubs, and Farming Organisations etc.), which stresses ‘hands-on’
field experience & holistic local Catchment studies to promote wide engagement in
Aquatic & Biodiversity issues. These days, when many of us are cut off from direct
experience of the ‘Waters and the Wilds’, and may suffer from ‘Nature Deficit
Disorder’, StreamScapes provides participants with a focus for becoming aware of the
natural world around us and how we may, through these studies, become conscious
stewards of our local environment and full participants in our communities. Therefore this
book addresses twin concerns:
1) How to teach a ‘StreamScapes’ course while grounding it within Schools’
Curriculum, and
2) Placing ‘StreamScapes’ within a wider pedagogy and making it accessible to Adult Groups
The book is divided into the following readily-accessible Sections to assist you in
Facilitating your StreamScapes Project. The numbered TABS will lead you to
the following Sections:
1. Primary School Guidelines: This Section provides overview of StreamScapes course
objectives for the Primary School Teacher

2. Secondary School Guidelines: This Section contains guidance for the Secondary School
Teacher (either TY, Biology, Geography, or Chemistry)

3. Adult Group Guidelines: Overview and suggestions for StreamScapes Project for Tidy Towns &
Angling Groups, etc.

This book, ‘StreamScapes Mentor/Múinteoir’, assists you the Project Teacher/Facilitator in
getting the most out of a StreamScapes course. It contains Lesson Plans, curriculum links,
and additional resources as well as hints for making the StreamScapes experience a
compelling and indelible activity for participants.

4. Basic / Bunúsach Book Guidelines: For any Class/ Group using the ‘StreamScapes
Basic/ Bunúsach’ book, this Section provides page-by-page guidance

5. Catchment Assessment Guide: These are the Worksheets which will assist you in
characterising your local Catchment

The website www.streamscapes.ie offers further resources in support of your Project.
6. Appendices & Resources: Here you will find further Resources which will enrich your
experience of a StreamScapes Project
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7. Action Menu: Completed your StreamScapes Project? Here’s what to do next!
StreamScapes - Grounded in SESE Curriculum
What is SESE? “Social, Environmental and Scientific Education (SESE) consists of three subjects: Science, Geography and
History. SESE enables children to explore, investigate and develop an understanding of local and wider environments and
provides opportunities for the child to explore, investigate, and develop an understanding of the natural, human, social and
cultural dimensions of local and wider environments; to learn and practise a wide range of skills; and to acquire open, critical
and responsible attitudes. SESE enables the child to live as an informed and caring member of local and wider communities.”
“A variety of plants and animals of different habitats should be studied by children at each level. Opportunities to visit and
explore a range of habitats in the local environment are central to the development of children’s ideas about the diversity
and life processes of living things.”
- From Primary School Curriculum / Curaclam na Bunscoile

1. Primary School Guidelines
StreamScapes and the Primary Curriculum
The StreamScapes programme enables cross-curricular learning and covers the principles of
several strands of the national curriculum while developing students’ skills for exploring and learning
about their local environment. The programme enables children to explore, investigate and develop
an understanding of local and wider environments in keeping with the themes of the SESE strands,
as well as developing literacy through vocabulary and report writing and incorporating numeracy.
Like the curriculum the StreamScapes programme aims to develop open, critical and responsible
attitudes in it’s participants with a view to developing environmental responsibility and care.
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StreamScapes and the Green Schools programme
The content of the StreamScapes programme augments the Green Schools’ Water Flag topic and
can be combined in order to identify actions, cover environmental awareness and provide structure
for action days. The course is also relevant to the Biodiversity and Global Citizenship themes.
Using the ‘StreamScapes Basic/ Bunúsach’ Book
Though not strictly necessary to carry out your StreamScapes Project, nevertheless it is recommended
that you access copies of this Book for every member of your class, as it provides graphic lesson
illustrations and is a useful memorandum for your students. You may order copies from us at
streamscapes@eircom.net (at minimal cost plus postage).
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If you are using the ‘StreamScapes Basic/ Bunúsach’ book as part of your project, you will find a
page-by-page Teacher’s elaboration on the main content of each page by accessing TAB 4.
Field Trip
A Field Trip to a nearby stream or other local water body is essential to get a grasp of all of these
Catchment-related studies; it brings all of the various strands into perspective and enables the
class to collect, identify, and consider the relevance of the ‘Bio-monitors’, how they reveal local
water quality, and how water quality impacts upon a wide range of local issues from Biodiversity to
Socio-economy. (If you need assistance to produce a field trip, please contact us).
Catchment Assessment Guide
If you wish to access a handy format for characterising your local Catchment, use these Worksheets
at TAB 5 for your students to fill out. These will yield a useful overview of your locality .And just
remember the StreamScapes ethos: Go as shallow or as deep as you’re able...ignore what is
beyond your ability, and concentrate on building up a holistic understanding of your Catchment
for your students!

STREAMSCAPES PROJECTS
CULTIVATE GREAT COOPERATION
BETWEEN CLASS- OR GROUP-MEMBERS
TO ACHIEVE RESULTS!
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Appendices & Resources
Further Resources which will enrich your students’ appreciation of their local Catchment may be
accessed through TAB 6.
What’s Next? Action!
As you near completion of your StreamScapes Project, you will find that your class will be full of
enthusiasm for acting on what they have learned, full of intent to communicate their findings and
taking it to the next level. You will find a Menu for Actions at TAB 7.

6

Primary School Lesson Plan (on following pages)
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LESSON PLAN- PRIMARY LEVEL 5TH AND 6TH CLASS
WATER QUALITY AND BIO-MONITORS
Aims:
• To make students more environmentally aware of their local catchment
• Enable students to identify the relevant bio-monitors
• Student should be able to use the Water Quality Rating System to assess the fresh water in their area
Links to the curriculum:
> Strands
- Living Things
- Environmental Awareness and care
> Strand Units
- Plant and Animal Life
- Environmental awareness
- Science and the environment
- Caring for the environment
Objectives:
i. 	A class discussion on why our water supply is important to each and every one of us.
ii. 	Thought- provoking questions into where is the source of the local river, what industries are in
the area? What may be the main contributors to pollution in the area?
iii. Snowball activity to get pupils to share ideas on how they could decide whether a river is polluted
or not (this will bring about a discussion on physical and chemical pollutants).
iv. Intro

to the bio-monitors. Species in English, special features and tolerance to pollution.
v. The Q-Rating System and the requirements of a Q5 river as opposed to a Q1/2 river.
Lesson description:
The facilitator’s main aim should be to get the students engaged in the wonder of what can be
found beneath the water level in streams, rivers and lakes and to highlight their importance. Many
students will only associate pollution with physical objects like rubbish and shopping trolleys. It is
imperative that all students leave the classroom after the eighty minutes with the knowledge of
‘run-off’, ‘silt’ and chemical pollutants. The link between the bio-monitors and the indications that
they give is equally important. This knowledge removes the barriers for assessing water quality
and empowers each student to be a local bio-assessor to their surrounding environment and may
motivate them to be extra vigilant to changes that could occur in their locality. This lesson has the
potential to exponentially increase the number of water quality assessments being carried out in
local areas. Students may also be taught how to enter data into the National Biodiversity Database
(see TAB 6 ‘Appendices & Resources’).
Lesson Links
‘5-4-3-2-1 Learning’, see: http://www.nbss.ie/publications-resources?page=2
http://www.nbss.ie/sites/default/files/publications/5-4-3-2-1_comprehension_strategy_handout__copy_2_0.pdf
‘Think-Pair-Share Activity, see: http://www.theteachertoolkit.com/index.php/tool/think-pair-share
‘Jig-saw Activity’, see: https://www.jigsaw.org/
http://www.educationworld.com/a_curr/strategy/strategy036.shtml#sthash.K1n34Wf2.dpuf
‘Snowball Activity’, see: https://www.teachingchannel.org/videos/snowball-technique-teaching
http://nccscurriculum.org/2014/03/18/the-snowball-technique/

Primary Level Lesson Plan Timeline (approx 60 minutes)
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TEACHER ACTIVITY

STUDENT ACTIVITY

TIME ALLOCATED

Motivation Activity
Begin lesson by getting the pupils
to think about where the water in
the taps is coming from. Where
is the source of the local river?
What industries are located in the
catchment?

Pupils can take part in this Section
through open discussion, class/
group brainstorm, or snowball
activity (see ‘Lesson Links’
previous page)

5 minutes

Orientation Activity
The teacher can lead the class
into talking about how do you
know whether a river is polluted
or not? And who/what is
affected by a polluted river?

A think-pair-share activity would
be an efficient way of getting
every student actively thinking
about the consequences of a
polluted waterway. (see ‘Lesson
Links’ previous page)

5 minutes

Information Activity
From the previous activity the
teacher could inform pupils about
chemical pollution and how we
can identify if it is a problem.
The effects of each pollutant
could be discussed, (fertiliser run
off, silage effluent, silt)

Many pupils will be under the
belief that in order to recognise
that a river is chemically
polluted that a very precise
scientific test needs to be
carried out in a laboratory.
Pupils should be doing most of
the talking and the teacher can
steer their ideas to help elicit the
correct information.

10 minutes

Information Activity
The pupils should be given
access to the Internet (or refer to
the ‘Bug Page’ in TAB 6
‘Appendices & Resources’) to
learn about the Bio-monitors. Pupils should associate this information with the quality rating system
and pupils can discuss what they
would like to find in their
local waters.

Pupils will split into groups to take
part in a ‘Jigsaw’ activity to learn
about the bio-monitors and then
share the information with their
peers. (For ‘Jig-saw Activity’ see
‘Lesson Links’, previous page)

20 minutes

Application Activity
Relate all information prior to this
point to the local stream/river and
make a poster to create
awareness locally.

Pupils can pool their new
information to create posters of
other artwork that could make
the stakeholders more aware of
the need to keep the water ways
pollutant free.

15 minutes

Evaluation Activity
Recap on the lesson and
assessment for learning method
of “5-4-3-2-1 learning”
(see ‘Lesson Links’, previous page)

Pupils will, on a sheet, write down
in descending order;
5-facts, 4-key words, 3questions, 2-new items learnt,
1-next step forward to using this
information.

5 minutes

2. Secondary School Guidelines
StreamScapes and the Secondary Curriculum
Whether you are teaching Biology, Geography, Chemistry, or a broader Transition Year
consideration of local environmental issues, you will find wide relevance in hosting or producing a
StreamScapes project for your students. It combines ‘inquiry-based’ learning with a cross-curricular
approach enabling several syllabus considerations to be addressed while generating enthusiasm
and self-motivation in students. A Lesson Plan may be found on the following pages while these
further TABS below lead to supplementary resources.
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Using the ‘StreamScapes Basic/ Bunúsach’ Book
Though not strictly necessary to carry out your StreamScapes Project, nevertheless it is recommended
that you access copies of this Book for every member of your class, as it provides graphic lesson
illustrations and is a useful memorandum for your students. You may order copies from us at
streamscapes@eircom.net (at minimal cost plus postage),
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If you are using the ‘StreamScapes Basic/ Bunúsach book as part of your project, you will find a
page-by-page Teacher’s elaboration on the main content of each page by accessing TAB 4.
Field Trip
A Field Trip to a nearby stream or other local water body is essential to get a grasp of all of these
Catchment-related studies; it brings all of the various strands into perspective and enables the
class to collect, identify, and consider the relevance of the ‘Bio-monitors’, how they reveal local
water quality, and how water quality impacts upon a wide range of local issues from Biodiversity to
Socio-economy. (If you need assistance to produce a field trip, please contact us).

4

Catchment Assessment Guide
If you wish to access a handy format for characterising your local Catchment, use these Worksheets
at TAB 5 for your students to fill out. These will yield a useful overview of your locality. And just
remember the StreamScapes ethos: Go as shallow or as deep as you’re able...ignore what is
beyond your ability, and concentrate on building up a holistic understanding of your Catchment
for your students!
Appendices & Resources
Further Resources which will enrich your students’ appreciation of their local Catchment may be
accessed through Tab 6.

AS PART OF YOUR CATCHMENT STUDIES,
FIELD TRIPS PROVIDE COMPELLING AND
INDELIBLE EXPERIENCE FOR STUDENTS
OR ADULT PARTICIPANTS
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What’s Next? Action!
As you near completion of your StreamScapes Project, you will find that your class will be full of
enthusiasm for acting on what they have learned, full of intent to communicate their findings and
taking it to the next level. You will find a Menu for Actions at TAB 7:
Special Notes for Transition Year (‘TY’)
‘TY’ presents a unique opportunity to depart from strict Curriculum...consider organising the ‘TY’
Class as a mini-community: referring to the Catchment Assessment Guide (TAB 5 LINK), divide the
class, by aptitude, into groups who will then each take on a different Worksheet, addressing the
questions in each and reporting back to the main group to assist in assembling a
Catchment Portrait.
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LESSON PLAN – SECONDARY LEVEL:
WATER QUALITY AND BIO-MONITORS

Secondary Level Lesson Plan Timeline (approx 80 minutes)

Biology Syllabus Links

Geography Syllabus Links

Chemistry Syllabus Links

Sub-unit/topic
1.4.5 Environmental factors
Biotic and abiotic factors being
addressed during the lesson.

Sub-unit/Topic
4.4 Ireland and the EU
Common fisheries policies

Sub-unit/Topic
7.5 Chromatography and Instrumentation in Organic Chemistry
Analysis of (i) gases from a waste
dump and (ii) trace organic
pollutants in water.

1.4.6 Energy flow
The explanation and construction
of food chains. Becoming aware
that the sun is the primary source
of energy.
1.4.9 Human impact on an
ecosystem
Pollution and its effects on the
health of the river. Waste
management and good practices.

4.9 Environmental pollution at a
local/national and global scale
National issues, the role of the
EPA. Depletion of fish stocks

9.4 Water Analysis
Organic chemical pollutants,
e.g. sewage, industrial waste,
silage, milk.

Aims:
• To make students more environmentally aware of their local Catchment.
• Enable students to identify the relevant bio-monitors.
• Students should be able to use the Water Quality Rating System to assess the fresh water in their area
Objectives:
i. A class discussion on why high-quality water resources are important for all of us.
ii. 	Discuss thought-provoking questions: What is the source of our local river? How does the
ability to generate livelihood overlap with the ability to generate pollution? How can we limit
these impacts while preserving jobs, communities, industries, agriculture?
iii.	Introduction to the Bio-Monitors; their names in English/Latin/Irish; distinguishing features and
their relative tolerance to pollution; ‘Q’ Water Quality values; how the bio-monitors indicate
water quality trends (see ‘Bio-Monitors-Our Bugs’ page in TAB 6, ‘Appendices & Resources’).
iv.	Students should be motivated into how to put an action plan in place on how to i) make the
stakeholders of the CATCHMENT more aware of the health of the local water system, ii) how could
the student account for and document whether the water quality is increasing or decreasing.
Lesson description:
The facilitator’s main aim should be to get the students engaged in the wonder of what (aquatic
insect) life-forms reside beneath the surface of streams, rivers and lakes; and to highlight their
relevance and importance as Bio-monitors. Many students only associate ‘pollution’ with physical
objects like rubbish and shopping trolleys; it is imperative that all students leave the classroom after
the eighty minutes with enhanced knowledge of run-off, silt and chemical pollutants along with
their sources and pathways to our water bodies. Knowledge of the link between the bio-monitors
and the indications that they provide removes the barriers for assessing water quality and empowers
each student to achieve greater understanding of how various activities may impact, and also how
our actions may lessen these impacts. All of these lessons are greatly augmented when the class
can experience a Field Trip to a stream in their locality.

TEACHER ACTIVITY

STUDENT ACTIVITY

TIME ALLOCATED

Motivation Activity
Begin lesson by getting the pupils
to think about where the water in
the taps is coming from. Where
is the source of the local river?
What industries are located in the
catchment?

Pupils can take part in this Section
through open discussion, class/
group brainstorm, or snowball
activity (see ‘Lesson Links’ below)

10 minutes

Orientation Activity
The teacher can lead the class
into talking about how do you
know whether a river is polluted
or not? And who/what is
affected by a polluted river?

A think-pair-share activity would
be an efficient way of getting
every student actively thinking
about the consequences of a
polluted waterway. (see ‘Lesson
Links’ below)

10 minutes

Information Activity
From the previous activity the
teacher could inform pupils about
chemical pollution and how we
can identify if it is a problem. The
effects of each pollutant could be
discussed, (fertiliser run off, silage
effluent, silt)

Many pupils will be under the
belief that in order to recognise
that a river is chemically
polluted that a very precise
scientific test needs to be
carried out in a laboratory.
Pupils should be doing most of
the talking and the teacher can
steer their ideas to help elicit the
correct information.

10 minutes

Information Activity
Teacher led information activity
detailing the bio monitors that are
most common and how they are
used to evaluate the water quality

Students can take notes on
a hand-out, based on the
‘Bio-Monitors: Our Bugs’ page at
TAB 6, ‘Resources & Appendices’

20 minutes

Application Activity
Relate all information prior to this
point to the local stream/river and
talk about a field trip with the aim
to gathering data.

Students can begin an action plan
in groups on how to access the
water quality and how they could
i) monitor it over the next year
or two ii) make the stakeholders
more aware of the need to keep
the water ways pollutant free.

25 minutes

Evaluation Activity
Recap on the lesson and
assessment for learning method
of “5-4-3-2-1 learning” see
‘Lesson Links’ below)

Students will, on a sheet, write
down in descending order;
5-facts, 4-key words, 3questions, 2-new items learnt,
1-next step forward to using this
information

5 minutes
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Lesson Links
‘Snowball Activity’, see: https://www.teachingchannel.org/videos/snowball-technique-teaching
http://nccscurriculum.org/2014/03/18/the-snowball-technique/
‘Think-Pair-Share Activity, see: http://www.theteachertoolkit.com/index.php/tool/think-pair-share
‘5-4-3-2-1 Learning’, see:nhttp://www.nbss.ie/publications-resources?page=2
http://www.nbss.ie/sites/default/files/publications/5-4-3-2-1_comprehension_strategy_handout__copy_2_0.pdf

3. Adult Group Guidelines
If you are a member of a Farming Organisation, an Angling Club, or maybe a Tidy Towns Group
who are hoping to increase their points for next year’s competition, a StreamScapes Project could
greatly enhance your understanding of local Catchment processes and your role in securing
high-quality Aquatic & Biodiversity assets.
Using the ‘StreamScapes Basic/ Bunúsach’ Book
Though not strictly necessary to carry out your StreamScapes Project, it is recommended that
you access copies of this Book for every member of your Adult Community Group, as it provides
graphic lesson illustrations and is a useful memorandum for participants. You may order copies
from us at streamscapes@eircom.net (at minimal cost plus postage’.)
If you are using the ‘StreamScapes Basic/ Bunúsach book as part of your project, you will find a
page-by-page Teacher’s elaboration on the main content of each page by accessing TAB 4:
OPTIONAL: Using the ‘StreamScapes X-Stream’ (DIY Catchment Guidebook)
Alternately, if you want to go deeper in your Catchment Project and studies, you may want to
access the more advanced ‘StreamScapes X-Stream’; again, contact us at streamscapes@eircom.
net for hard copies or access it at: http://streamscapes.ie/wp-content/uploads/2015/10/Streamscapes-X-Stream-DIY-CATCHMENT-GUIDEBOOK.pdf
Field Trip
A Field Trip to a nearby stream or other local water body is essential to get a grasp of all of these
Catchment-related studies; it brings all of the various strands into perspective and enables the
group to collect, identify, and consider the relevance of the ‘Bio-monitors’, how they reveal local
water quality, and how water quality impacts upon a wide range of local issues from Biodiversity to
Socio-economy. (If you need assistance to produce a field trip, please contact us).
Catchment Assessment Guide
If you wish to access a handy format for characterising your local Catchment, use these Worksheets at TAB 5 for your group participants to fill out. These will yield a useful overview of your
locality And just remember the StreamScapes ethos: Go as shallow or as deep as you’re able...
ignore what is beyond your ability, and concentrate on building up a holistic understanding of your
Catchment for your group participants!

WITH ADULT GROUP ENGAGEMENT,
START WITH THE FIELD TRIP,
THEN RETIRE TO SALUBRIOUS ENVIRONS
TO ELABORATE UPON AND CONSOLIDATE
THE LEARNINGS...ENCOURAGE FARMERS,
ANGLERS, TIDY TOWNS MEMBERS,
EVERYONE... TO SHARE THEIR
PERSPECTIVES ON THE RIVER.

Appendices & Resources
Further Resources which will enrich your participants’ appreciation of their local Catchment may
be accessed through TAB 6.
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What’s Next? Action!
As you near completion of your StreamScapes Project, you will find that your group will be full of
enthusiasm for acting on what they have learned, full of intent to communicate their findings and
taking it to the next level. You will find a Menu for Actions at TAB 7.
Special Notes for Adult Community Groups
There is a huge store of local knowledge in a group of local people. Farmers, anglers, businessand trades-people, everyone, should be encouraged in the course of a StreamScapes Project to
contribute their perspectives on local water quality, biodiversity, local history and culture: all of
this has a bearing on local Aquatic & Biodiversity resources; sharing this information can enrich
general understanding of issues and assist in promoting a sense of voluntary resource stewardship
amongst participants.
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4. Basic / Bunúsach Guide

‘Mind Map’ Plan for Adult Community Group Engagement

1) What is the area
of the Local
Catchment?

2) What fish were
caught here
historically? – now?

3) What is the Source
of our River?

1) What are the sources of
livelihood in our
Catchment?
2) What are potential
sources of pollution in our
Catchment?

4) What other Wildlife
stories are there?
Kingfishers? Otters? Etc.

This Section provides a page-by-page Facilitator’s guide to the main content of the
StreamScapes Basic/Bunúsach booklet, which is recommended for students’/ participants’ use in
the course of your StreamScapes Project (to access copies contact us: streamscapes@eircom.net).
Pages 1-2: The Water Cycle
Curriculum links: SESE – Geography; Natural Environments.
Science; Energy and Forces, Living Things.
Literacy: Key words – Evaporation, Condensation,
Precipitation, Transpiration
Report writing - Write a story telling a rain
Numeracy: - Multiplication and division
- Look at percentages using the worlds water distribution
- Display these figures graphically

Welcome to the Water-Cycle!
Our Catchment’s journey from Source to Sea

3) What ‘Best-Practice’
can we adopt to keep our
waters
high-quality?

5) What historical events
happened along our
River?

Successful Community Group Engagement’
[NB: a) Field Trip b) Spirit of Inquiry c) Group-led discussions]

1) What are
‘Bio-Monitors’ and how
do they indicate Water
Quality (‘Q’ Scale)?

2) What aquatic
invertebrate (Bugs!)
samples are we finding in
our local River?

3) What are the life cycles
of these bugs? What roles
do they play in the Food
Web?

4) What benefits
attend healthy
waters?

4) What new
information do we
now have about
our River?

02
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Projects and activities:
Class length experiments (‘Working Scientifically’ and ‘Geographical Investigation Skills’)
– Demonstrate evaporation
– Demonstrate condensation and precipitation
– Demonstrate Transpiration
Page 3: 3D Catchments

This ‘Mind Map’ provides indicative ideas for stimulating Group discussion on the local Catchment.
If you are facilitating a StreamScapes Project, this is the primary objective for an Adult Group:
promoting exchange of local knowledge, which will lead to Awareness and an enhanced ability
to participate in the restoration and conservation of local Aquatic & Biodiversity assets. And, when
weather permits, a Field Trip to a local stream or other water body is essential in setting the scene
and identifying and discussing the relevance of the ‘Bio-Monitors’...this leads to an understanding
of local Water Quality and may be the springboard for developing local solutions for local
circumstances. Encourage representatives of all Sectors to contribute to this discussion

Curriculum links: SESE – Geography: Natural Environments, Human Environments
Science: Materials
Literacy: Key words – Erosion, Filtration, Porous
Report writing – Describe the Stages that nsurface water passes through
for purification.
Numeracy: - Multiplication and division
- Look at percentages using the world’s water distribution
- Display these figures graphically
Projects and Activities:
- Define what a ‘Catchment’ is and quantify our local Catchment
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- Class length experiments (‘Working Scientifically’ and ‘Geographical Investigation Skills’):
Construct a filter which models the cleaning action which is produced by ground water passing
through a rock or water filtration treatment:
– Cut the bottom out of a 2 litre minerals bottle. In the inverted bottle first place 8cm depth of
3cm gravel, then 8cm of 1cm gravel, then 8cm of coarse sand, followed by 8cm of fine sand.
– Pour muddy (turbid) water into your filter, saving some for comparison.
– Examine what comes out the other end of your filter and compare with the original sample.
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Numeracy based lesson:
- Calculate how much of you consists of water: Multiply your weight in kilos by2 and divide by 3, this
will give you the approximate number if litres of water in your body.
Week long project/field trip:
Investigate where the school water supply comes from.
Arrange a visit to the local water treatment plant
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Page 4: Let’s have a look inside your house
Curriculum links: SESE – Geography: Human Environments, History: Myself & my
family; Local Studies
Literacy: Key words – Water consumption; Water conservation
Report writing – Research large water consumers in your area e.g. power
stations, factories, hotels and agriculture. Investigate the ‘embedded water’ of
various products.
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Week long project (Working scientifically, visual art and literacy skills)
• Investigate and experiment with making natural cleaning products using ingredients such as
lemon juice, baking soda and vinegar. Record your findings and use posters (Visual Art) to
advertise your natural products to the rest of the school.
Page 6: Pollution

Numeracy: - Multiplication and division
- Display the breakdown of domestic water usage graphically
- Shapes & spaces

Projects and activities
Class length experiments (Mathematical Skills, Geographical Investigation Skills and
working scientifically):
• Multiply 170 litres by the number of people in your house to find your family’s daily water use
• Swimming pool activity:
• Set up an experiment to measure water wastage. Place a measuring jug under a dripping tap;
using a stop watch, measure the amount of water in the jug after 5 minutes. Use this figure to calculate the water wasted by a dripping tap in a full year.
Visual art project:
Referring to daily water use, identify areas where water could be saved. Design and create Awareness Posters to highlight water conservation.
Page 5: Septic Tanks
 urriculum links: (SESE): History: Myself & my family; Local Studies Geography:
C
Human Environments, Natural Environments Environmental Awareness & Care
Literacy: Key words – Tributaries, Bacteria, Nutrients, Enrichment
Report writing – Research and Profile water treatment processes within a 1km
radius of (and including your school); include urban sewage treatment, septic
tanks, industry, and agricultural nutrient management
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Projects and Activities:

Numeracy: Research the number of Bacteria living in 1 litre of water in a ‘healthy’
septic tank!

Supporting Information:
• Within the context of the water-cycle there are many moments or events. We have learned about
evaporation of water from the sea, its condensation and precipitation as rain. From the time
water flows into our homes until the time it goes down our drains, it represents our moment in
the water-cycle.
• Streams are the tributaries of rivers. Perhaps it is useful to think of our toilets and sinks being
tributaries as well. We have quite an effect on water as it passes through our usage. Kitchen sinks
contribute nutrients and suspended solids (tea leaves, coffee grounds, animal and vegetable
wastes etc). Toilets carry away our nutrient-rich and potentially disease-ridden human wastes,as
well as bleach and other powerful chemicals that we use to clean our homes with. After our
domestic and industrial usage water would kill most fish and other life that it came in contact
with, and requires treatment by various processes. Septic tanks, reed beds, soakaways, farmyard
water traps and urban sewage treatment plants are examples of treatment processes to remove
enrichment we contribute to water.

Curriculum links: SESE – Environmental Awareness & Care
History: Myself & my family; Local Studies, Continuity & Change over Time
Geography: Human Environments, Natural Environments
Science: Living things, Materials
Literacy: Key words – Pollution, Solvent, Prevention, Livelihood, Recreation
Report writing – Investigate actions we can take to protect our water
ways and write about ‘best-practices’ to maintain good water quality.
09

Supporting Information:
• Water is as a very effective solvent (things can dissolve into it). The solubility of water means that
from the moment a drop of rain hits the ground it begins collecting a sample of most things it
comes in contact with. This makes it prone to pollution, which we define as something that is
introduced into the environment that is dirty, unclean or has a harmful effect. This can be a
concentration of any substance which harmfully alters the normal bio-chemical nature and
range of the environment into which it is introduced.
• We see that many human activities result in the production and concentration of polluting
substances. We further define pollution by where it originates. If it is a single point, like the end of
a pipeline, then we refer to it as point source pollution. If the pollution is a general trend, as with
an increase in harmful river sediments from many sources, then we call it non-point
source pollution.
• A community needs to get on with business, whether it is domestic, agricultural or industrial. If
we ensure that treatment facilities and schemes are in place and work, and we manage our
activities, then we can have healthy and diverse river habitats. The role of Catchment Education
is to communicate the concept of best practice in pursuit of livelihood (what you do for work)
and recreation (what you do for fun).
Projects and Activities:
Class length experiments (Geographical Investigation Skills and Working Scientifically)
Use different substances to simulate pollution:
• Use 1 litre plastic water bottles and add soil/sand into one and oil into another. Predict what will
happen on shaking and when left to settle. Observe results and discuss the impact this will have
on the creatures living in a water habitat.
• Use food colouring to represent pollution, what will happen to water colour when it is added?
Add a few drops and then some more, observe and record. Use cotton wool to represent
animal’s body tissue, dip it into the ‘polluted’ water and see what happens. This illustrates
‘bio-accumulation’, when toxic substances can accumulate in animals body tissue. Investigate
what impact will this have in the food chain, as smaller creatures are eaten by larger animals and
the concentration of toxic substances increases as you go up the food chain.
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RESCUE REMEDY
Pont Source Pollution First Aid

Non -Point Source Pollution First Aid

Use phosphate-free washing detergent
Use bleach-free toilet cleaners
Trap and compost vegetable wastes
Ensure proper disposal of boat wastes

Use less fertiliser on your lawn
Change & dispose of engine oil carefully
Apply all farm manures wisely
Mnage sediments in building, forestry, etc

What ACTIONS can you think of?

Pages 7 & 8: Our Catchment (Mapping)
 urriculum Links (SESE): Irish; English Geography: Investigating
C
immediate locality & physical features Science: Natural/Human/
Built Environments
Literacy: Key words – Catchment, Natural Features,
Man-made Features, Impacts, Elements
Report writing - Write an account based on interviews with local
elderly on the historical wildlife of your area. Record local
Townland names & translate into English.
				

Numeracy: Working to a Scale (in your Map drawing)

Projects and Activities:
This page is for students, individually or in groups, to develop a Map of their local Catchment.
Choose what scale you wish to work at, whether it is a wider area or just a local sub-Catchment
of a few km square. Some Catchment elements you may wish to include are natural (streams, rivers,
waterfalls, lakes, mountains) or man-made (houses, farms, forestry, industry, water treatment, etc.).
Think about how all of these elements interact and the impact that they may have on water quality
and wildlife habitats, both good and bad. This exercise will help you better understand
your Catchment.

FISH ANATOMY
Though you can see from the illustration that there are many anatomical similarities, Fish differ
from you and me and other animals in that they have:
• Gills: specialized organ for extracting oxygen dissolved in water
• Scales: protective overlapping plates covering the skin
• Fins: for balance, steering, and/or propulsion
• Cold Blood: metabolism & blood temperature reflect environment
• Swim Bladder: sac of air enabling pressure equilibrium at varying depths
Projects and Activities:
Dissect a fish: Freeze a good sized trout (400g+). Have it just thawed when you are about to use it.
Examine and discuss the external features (gills, fins, scales, mouth). Then;
		 1. With extreme care use a scalpel to cut through the thin muscle on the belly line from aperture
up to the throat.
		 2. Pull back the skin and flesh to expose innards.
		 3. Cut away ribs close to the spine so that you my remove, identify and discuss internal organs
and bone structure.
		 4. Cut through the thin skull (no deeper) to examine the whitish-grey brain.
		 5. Sever the tissue attaching the eye to the skull. A dissecting pin may be used to remove and
examine the lens.
		 6. Cook and eat the fish, give thanks!
Online fish dissection: http://www2.sd35.bc.ca/uconnect/salmon/DissectionGame.html
Visual Art:
Have students draw a cross-sectional diagram of a fish and colour-code it.
Page 10: Salmon
Curriculum Links (SESE): Environmental Awareness & Care
Geography: Natural Environments
Science: Living Things
Literacy: Key words – Riffle, spawn, redd, ova, incubate, alevins
Fry, parr, metabolism, smolts, physiological
Report writing – Write a ‘1st Person’ story of salmon life-cycle;
what happens to it; who does it meet along this journey?

Page 9: Fish Anatomy
 urriculum Links (SESE): Environmental Awareness & Care Skills: Scientific
C
enquiry and procedural understanding Geography: Natural Environments
Literacy: Key words – Adapted, climate, water chemistry, habitat, life-cycle,
pollution-intolerant, enriched
Report writing – Write a report of a fish dissection
Supporting Information:
• Fish are the most obvious residents of water. Around the world they are adapted to
their local climate and water chemistry. The environmental needs of a fish are the
characteristics of its habitat; for example Salmonids like cold (5-15°C), clean (low
nutrient values) and well oxygenated water.

			

 umeracy: Referring to the graphic, ‘Salmon – The Numbers Game’
N
in TAB 6 ‘Appendices & Resources, calculate the percentages of
salmon that survive to various stages

Supporting Information:
Salmon have a fascinating life-cycle...if our Catchment and our waters are well-managed they
spawn in mid-winter in the rivers below our communities, laying their ova (eggs) in gravel beds
(their nest is called a red). Over the winter the ova incubate, then hatch in mid-March. The tiny
juveniles are called ‘alevins’ until they begin to feed in late April as ‘fry’. With summer they grow
and are known as ‘parr’. If they have eaten enough food they become ‘smolts’ the following Spring
and undergo the physiological changes necessary to migrate to sea. After a year or two at sea,
travelling into the North Atlantic, they then return to their river of origin to spawn again, though
they face many obstacles in the course of their lives and only a small fraction survive to maturity.
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Visual Art:
Have students either draw a picture of the salmon’s life-cycle, or a map showing its journey

Page 12: Food Webs
Curriculum Links (SESE): Environmental Awareness & Care
Geography: Natural Environments
Science: Living Things

Projects and Activities:
Research & Discuss:
- What factors reduce salmon numbers so drastically at each life-cycle stage?
- How do salmon find their way to their home rivers from the North Atlantic?
- Does our local Catchment support salmon? Why or why not?

Literacy: Key words – Producers, decomposers, consumers,
Riparian, Predators, ecosystem biodiversity
Report writing – Write a ‘story of how food/energy is passed through a food
web; consult ‘There was an old lady who swallowed a fly’

Page 11: All Living Creatures Need...
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Curriculum Links (SESE): Environmental Awareness & Care
Geography: Natural Environments
Science: Living Things
Literacy: Key words – Oxygen, Biomonitor, Indicator Species, Biodiversity
Report writing – Lots of Scope for ideas with Reports:
What do we ‘need’ in life, rather than what we ‘want’?
Do our activities affect other species needs?
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Supporting Information:
• We have looked at how some species are pollution-tolerant whilst others are pollution-intolerant.
Some life forms are what we call indicator species as their presence or absence lets us know
what the quality of their habitat is, for example the aquatic macro-invertebrates.
• As
 a general rule the higher the Biodiversity (variety of living things) the higher the water quality
will be and the healthier the habitat.
• If a river or stream is of lower water quality species such as worms and beetles will be prevalent;
If it is of high water quality more sensitive species such as stone flies will be present.
Q Value
Q1
Q2
Q3
Q4
Q5

Water Quality Rating
bad
poor
moderate
fair
good

Species present
Worms
beetles
uncased caddis flies
mayflies
stoneflies

•O
 ur Field Trip will reveal which species live in our local stream. From examining these creatures
we can get an indication of the water quality in our stream.
•S
 almon (and a wider Biodiversity) need certain parameters to survive, which include cold, clean
and well oxygenated water which has a ‘Q’ value of Q4 or Q5.
Projects and Activities:
•F
 ollowing a Field Trip, gather to discuss the aquatic invertebrates which were found and interpret
what this signifies about local water quality.
• Research and discuss the habits & Life-Cycles of Mayfly, Dragon Fly, Water Beetles, Cased Caddis.

 umeracy: How does the number of species vary at different Levels of the food
N
web? Can you display this graphically?

Supporting Information:
When we hear that pollution causes an absence of stone flies we might not get too bothered.
But if we understand that an absence of stone flies means an absence of salmon, which means
no otters, which means that it’s not fit for us to swim in either, then we may begin to see how all
of these things are interconnected. But that’s only the beginning! The interdependence of all life
forms within an ecosystem is illustrated by the way food webs work. Our instream & riparian food
web is comprised of 4 classes:

~ PRODUCERS ~ DECOMPOSERS ~ CONSUMERS ~ PREDATORS ~
Though the roles and relationships are complex and often overlap or contradict, we generally
define these 4 classes as follow:
PRODUCERS
All of the various forms of plant life which make up the total vegetable biomass of the ecosystem,
and upon which all other life is based. This includes leaf fall from bankside trees as well as
instream aquatic plants, microscopic algae, and diatoms
DECOMPOSERS
Microscopic bacteria & fungi which feed upon producers (and leave plant material more easily
digestible for consumers)
CONSUMERS
Invertebrates, snails and mussels (molluscs) which consume producers and decomposers
PREDATORS
(Predators are divided into very general Orders)
1st Order: predatory invertebrates which eat consumer invertebrates
2nd Order: fish, frogs and birds (like dippers) which eat invertebrates or molluscs
3rd Order: ducks, eels, herons, kingfishers
4th Order: otters, minks, seals
5th Order: Humans

Visual Art:
Towards the end of the lesson have students draw the main insects from memory
If we have high quality aquatic environment, all of the above classes and orders are represented.
When this state is achieved we refer to it as Biodiversity.
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Visual Art:
Have students draw a diagram to illustrate the species that you find or note on your Field Trip and
portray how they are connected (referring to the above relationships).
Projects and Activities:
Class session – Students think of, call out, and become various species which have been identified
from local ecosystem studies (and encourage all classes to be represented). Next, consider how
all of these species are connected, and as you draw connections link the children with the ball of
string until all the children are linked in a web; the Food Web! Then discuss: If ‘pollution’ removes
some species, what happens to the web?
Longer term projects – What are the threats to Water Quality and Biodiversity locally? What can
your school do to encourage biodiversity?

Visual Art:
Create drawings or paintings of a well-balanced and healthy stream.
Projects and Activities:
Does your local stream have all of the above features? If any are missing, what can be done to
restore these Habitats and Species?
Page 14: So, how’s your stream?
 ow that we have a grasp of the Water-Cycle, and moments within the
N
water-cycle including Pollution, Salmon Life-Cycle, and Food Webs, we’re now
ready to go and explore our own local Stream and Catchment.
So get out to your local stream, and refer to the Worksheets (TAB 5) to put
together a portrait of your local Catchment!

Page 13: Healthy Streams and Rivers
Curriculum Links (SESE) Environmental Awareness & Care
Geography: Natural Environments Science: Living Things
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Literacy: Key words – Substrate, habitat, interstitial, aeration,
Erosion, sediments, biomass, ecosystem, stream reach
Report writing – Referring to a picture of a healthy stream,
describe all of the features and how they are connected.
- Compose a poem about a stream or river through the seasons
 umeracy: How long is our local river from source to sea?
N
What is the square area of our Catchment?

Supporting Information:
We’ve learnt about the water cycle, the causes and effects of pollution, salmon, bugs and
biodiversity, so let’s sum up what makes a healthy stream:
• Substrate: refers to the sands, gravels, stones and rocks on the bottom of the stream. These
should be of various sizes to make up habitats to promote biodiversity and not compacted, so
water can move through the interstitial spaces to bring oxygen and nutrients to the substrate
residents (including fish eggs and aquatic insects)
• Pools, riffles and glides are a natural in stream variation and offer different habitats and allow
natural aeration of the stream.
• Stable banks: which are held together with the roots of trees and other plants protect banks and
reduce erosion which can lead to sediments blocking up the substrates. Overhanging roots also
create shelter and habitats.
• Overhanging diverse vegetation: contributes plant biomass to the stream ecosystem, as well as
insects which fall in to feed the salmonids.
• An appropriate mix of wild fish
• Variety of light levels: shaded, semi-exposed and exposed Stream reaches allow sunlight to
reach a wide variety of terrestrial and aquatic plants and help to regulate water temperatures.
• Resident and visitor birds: Heron feeding on eels and smaller fish, wagtails and dippers feeding
on insects and many more!
• Variety of mammals: Otters, badgers, deer and hedgehogs all contribute to the ecosystem feeding
on instream or riparian food sources and leaving behind nutrients in their scat.
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What does water quality mean to us?
Poor Water Quality
Health risk! - No water sports!
No Salmon or game fish
High drinking water treatment costs
Low amenity and recreation value
Generally poor wildlife habitat
Low Biodiversity

High Water Quality
Swimming and Canoeing OK!
Good Salmonids and other aquatic life
Lower drinking water treatment costs
High amenity & recreation value
Good varied wildlife habitat
High Biodiversity

The National Biodiversity Data Centre (www.biodiversityireland.ie)
This is a very useful resource and website where wildlife observations from all around Ireland may
be recorded with regard to Species, Location, and Date. By logging on, following the simple
instructions and recording your wildlife sightings, anyone can contribute to the development of this
important database. While you are there have a look at what other Biodiversity has been found in
your own area.
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5. Catchment Assessment Guide
Introduction
The best way to understand “the environment” is to look around you at your own locality. This
“Catchment Assessment Guide” provides a template for schools (primary and secondary), or
community groups (such as Tidy Towns, angling clubs, Scouts, etc.), or even families or individuals,
to gather and collate information which will assist you in understanding the state of your local
environment, and to provide the basis for action. The Catchment Assessment Guide is divided up
into three areas, with accompanying Worksheets. There is no reason to be intimidated by any one
area of assessment…let people work individually, or in subgroups, to their strengths and aptitude,
reporting back to the class or group on their findings. Consistent with your group’s skills and
interest, go as shallow or as deep as you wish. The range of assessment exercises and activities
portrayed in this Guide is intended as a Menu from which to choose. Ignore areas which you find
to be beyond your competence. The aim is to acquaint all group members with a basic knowledge
of the workings of your local catchment; geology, topography, demographics, industry, land-usage,
vegetation, wildlife; and how these elements shape the status of your local aquatic resource and
the biodiversity which it supports. You may be surprised at how much you already know, individually
and as a group. Acquire relevant maps (as detailed as possible). Seek permission for access to your
survey sites. To help you assemble a portrait of your local Catchment, invite local expertise in to
address your group; representatives of local authorities, farming organisations, forestry, industry,
local Regional Fisheries Boards, environmental groups, historians…anyone who you believe would
assist you in enlarging your understanding of relevant issues. When you reach a point in your
assessment that you are satisfied with, then you may wish to publish your project, both in hard
copy form as a report, which could be lodged in the local library or as a press release for a local paper

So, the main points:

STREAMSCAPES PROJECTS MAY
ADDRESS RURAL OR URBAN CATCHMENTS...
HERE THE RIVER DODDER FLOWS
THROUGH MILLTOWN, DUBLIN

• The aim is to get a basic working knowledge of your catchment, and how various factors
influence the quality of waters, our wildlife, and our own prosperity
• Allow people to work to their strengths; divide your group according to the Worksheets in
this Section
• Obtain relevant maps and permission(s)
• Enlist local expertise in your assessment activities
• Use the responses to your Worksheets to produce a Project Report
• Publish your Report! Make it available to a local library, send it to politicians, submit it to the
StreamScapes website. Get it out there to produce discussion and awareness!
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Worksheet 1: Catchment Earth,
Water, Air & People

Water Use Patterns
What uses are made of catchment water resources?

(Geography, Geology, Land- and Water-use Patterns, Demographics, History, and Mythology)

Here we set the scene by looking at our wider catchment; geography, geology, present and
historical human activities… We shall assemble a picture of how these elements come to
influence the state of our freshwater resource, our wildlife habitats, and ultimately,
our own quality of life.
Geography (What is the nature of the landscape around us? What are the names? Where are
these places)?
1)
River/Stream Name: ____________________________________
2)
Wider Catchment: ______________________________________
3)
Catchment Area (km2): ___________________________________
4)
Describe the nature of the catchment (hilly, flat, lakes, fast- or slow- moving river…):
________________________________________________________________________
________________________________________________________________________
5)
Source of River/Stream: _________________________________
6)
Highest Peak: _________________Height in Metres: ___________
7)
Where does the Catchment meet the Sea? ____________________
Geology (How does underlying bedrock type affect vegetation? water chemistry)?
What is the dominant Type of Rock found in the Catchment?
Igneous ____ Sedimentary ____ Metamorphic _____
Land Use Patterns (The undisturbed landscape tends to a stable dynamic; once we drain,
plough, plant, pave, or shelter, things get stirred up. How do we use our land and what are the
influences to be minded)?
Tick the appropriate box for the Catchment:

Is there any wilderness, or Special Areas of Conservation, etc? Describe:
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

Catchment Air Quality (The quality of local air may have a profound influence upon people’s
health, wildlife habitats, and water quality).
Source information on local air quality. If pollutants are present, what is their source? What
effect might air chemistry have on the catchment…on water quality (does it influence lake pH,
does it affect sensitive life-forms like certain lichens,etc?) Comment: __________________
_______________________________________________________________________
_____________________________________________________________
Demographics (Population densities have their own impacts upon water quality. By knowing age
spreads and employment trends, we can understand the socio-economic needs of our catchment.
We can also anticipate potential impacts upon habitat quality, and work with our community to
ensure that “best-practice principles” are employed in the development and management of
these various fields).
1)
What is the population of the wider Catchment? _____________________________
2)
What is the population of your local Catchment? _____________________________
3)
Profile local population by Age and Sectoral Employment: ________________________
History & Mythology (Who are the people…what are their stories)?
1)
From records and local knowledge, how do land-use, demographics, and fish catches thirty
years ago compare with that which pertains today?
2)
Profile local townland and bridge names, together with their origins: _______________
_______________________________________________________________________
3)
List local river pool names, and any associated stories: _________________________
_______________________________________________________________________
4)
Describe local megalithic or other archaeological remains: _______________________
_______________________________________________________________________
5)
Profile any locally associated myth or legend: ________________________________
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Worksheet 2: Riparian Zone
(Bank Structure, Vegetation, Birds, and Mammals)

Birds & Mammals
Wild creatures generally don’t stay around people; if you are visiting a stream with your group,
they will usually scatter before you arrive. Beyond observation, however, you may learn about
their presence by looking for their tracks and signs. In the riparian zone, look for the following:

For the studies in this section on Riparian Zone and the next section on Instream Habitats,
select a representative stream reach within your locality for the purposes of your survey.
100 metres of stream should be adequate, but depending on your resources and local
conditions, it may be shorter or longer than this. Ensure that you have necessary
permissions for access and sampling. In this worksheet you will look at the quality of the
Riparian Zone along your stream reach…how its well-being influences its ability to act as a
buffer to our activities, what quality of wildlife habitats it supports, and how it acts in
support of our touchstone…the salmon!
Bank Structure (Has many implications for water quality and the capacity of our stream to
support wide bio-diversity).
1)
Are the banks stable along your stream reach? Why or why not? __________________
________________________________________________________________________
2)
Does the riparian area function as a buffer zone against catchment land-use activities?
Why or why not? ___________________________________________________________
3)
Is there evidence of dredging? If so, how has this affected banks? Hydrology? Pool/
Riffle ratios? _____________________________________________________________
Riparian Vegetation (Riparian vegetation: is the primary energy source for the instream foodweb [leaves feed aquatic insects which feed other insects which feed fish which feed heron and
otters]; is able to modulate summer water temperatures; creates shelter/habitat for bird/
mammal visitation, and etc.).
1)
Along your Stream Reach, profile riparian vegetation by percentage:

Along your stream reach, are there:
1)
Large trees for herons? ____
2)
Sandy banks and instream perches for kingfishers? ____
3)
Stone bridges and/or rock faces for dippers? ____
4)
Reed beds for ducks, swans, and coots? ____
5)
Holes in the bank for otters? ____
What other birds and mammals are associated with your stream reach?
(Other species that your group may see, or reliably hear about, along your stream reach, include
songbirds, migrating birds (like thrushes in Autumn), birds of prey, finches, swallows and martins,
members of the crow family, brown rat, foxes, bats, etc. Note all of these in your report).
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2)

Is the vegetation helping to stabilise the bank? Why or why not? ________________
_________________________________________________________________
3)
Estimate the % of your stream reach in noon shadow on a sunny day:
__________________________________________________________________
4)
Is the canopy closed over the stream? _____________________________________
5)
Profile human use of your stream (walking path, angling, dumping, animal watering, etc.):
______________________________________________________________________

(Other species that your group may see, or reliably hear about, along your stream reach, include
songbirds, migrating birds (like thrushes in Autumn), birds of prey, finches, swallows and martins,
members of the crow family, brown rat, foxes, bats, etc. Note all of these in your report).

Worksheet 3: Instream Habitat
(Substrate, H2O Chemistry, Macro-invertebrates, and Fish)

A local stream provides a fair reflection of the state of your local environment. Here your
group takes a good close look at various Instream parameters, seeking to establish if our
stream is capable of supporting salmonids.

Fish (Is your stream reach blessed with fish? What kinds? Can you see any fish? Have you
heard locally about the presence of fish?).
1)
Are there any angling clubs associated with your stream? catchment?
2)
From local knowledge, are fishing levels declining/stable/improving?
3)	Has there been stream pollution or fish kills along your stream? If yes, what was the
source? None __ Industrial __ Agricultural __ Sewage __
4)
Note any knowledge of fish in the following box:

Water Chemistry & Hydrology (Water Chemistry parameters indicate short- and long-term
trends in water, and Catchment, quality…sample several points in your stream reach; for example,
up- and down-stream from an incoming tributary to spot inputs. Enlist the support of local 3rd
level institution, County Council, or Fisheries Board Environmental Officer for technical support).

5)
If you are able, try catching a few local fish (in season, with relevant permission).
Complete the following information, as well as noting fish health (by inspecting condition of
scales, fungus infection, parasites, etc.).

Substrate & Habitat Types (A healthy stream has good diversity of substrate and habitats
such as pools, riffles and glides, all of which are inhabited by various age-groups of different
aquatic species).
6)

Assess the advantages and disadvantages for fish in your watercourse:
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Macro-Invertebrates (Insect diversity and abundance is used to determine water quality – “Q values

Miracles in Our Midst

6. Appendices & Resources
Bio-Monitors: Our Bugs!
Instream Insects
The insects that live in a stream provide indication of water quality in what is known as the ‘Q’ Scale:
Q1=Very Poor Q2=Poor Q3=Moderate Q4=Good Q5 = Very Good
Q1 True Worm – Fíor - Phylum Annelida –normally live in silt and mud and can tolerate pollution
Q2 Whirlygig Beetle – Ciaróg Whirlygig – Gyrinidae - Oval, black-bronze sheen: predators/scavengers
Q3 Water Boatman – Bhádóra Uisce – Notonecta glauca: Carry bubbles of air under their wings
Q3 Cased Caddis Fly – Nimfeach Caddis Eitilt – Hydropsychidae: Builds home of twigs or pebbles
Q4 Mayfly nymph – Nimfeach Mayfly - Emphemeroptera Baetis: Very sensitive to pollution
Q5 Stone Fly nymph – Nimfeach Eitilt Cloch - Dinocras cephalotes: Indicator of the highest water quality

Q1

Q2 Whirlygig

Worm

Q3 Water Boatman

Beetle

Salmonids (Trout & Salmon)
Salmonids are good ‘bio-indicators’ or proof of high quality
environment as they are very fussy about their homes
(habitats)…they favour sparkling water tumbling over crisp
gravels in the dappled light of a diverse riparian zone.
For nutrition, they depend upon a suite of organisms that share
their requirement for pristine conditions. But, without
knowing it, many of our activities alter these habitats beyond
recognition, and our salmonids disappear.
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Q5 Stone Fly

What bugs will we find in Our Stream?

Salmon – ‘The Numbers Game’
A frequently asked question is, “how many salmon survive from egg to maturity?”
This graphic conveys the odds against survival.

Topographical Model Making

Freshwater Pearl Mussels
Freshwater Pearl Mussels (Margaritifera margaritifera and M. durrovensis) were historically present in
most of the rivers of Ireland and indeed throughout northern Europe, but have been widespread and
largely anonymous victims of our inability to protect our waters. This is due in part to their complex
life-cycle: freshwater mussels are our longest-lived freshwater species (in excess of 100 years), and
are able to tolerate short-term pollution incidents (owing to their ability to ‘clam-up’ for some days at
a time and seal themselves off from malign water-borne influences such as chemicals and silt). Hence
older mussels may be present in a river of only average water quality and the conclusion may be
erroneously drawn that that river is ecologically sound. But what dedicated Irish researchers found
over the past few decades was that, due to even low-level pollution, there were few or no juveniles
present; they are unable to successfully reproduce in the vast majority of our rivers! Hence we must be
aware that, in our negligence to employ ‘best-practice’ in land- and sewage-management, for instance, we
are presiding over a slow-motion but inevitable extinction of a unique and precious species in our midst!

Left: Juvenile freshwater pearl mussels
on a native trout’s gill. Photograph at
250x by Evelyn Moorkens / Coomhola
Salmon Trust
Right: Adult freshwater pearl mussels

Topographical models are an effective means of promoting an overview of the local Catchment, and may
assist greatly in participants gaining an understanding of local issues.

Materials:
1 piece 120cm x 120cm x 18mm plywood (a half-sheet)
6m roll of 1.5m wide small-mesh (2-4cm) chicken wire
Box of construction grade staples						
Assortment of various sized nails (5 / 7.5 / 10 / 12.5 / 15cm)
Lots of old newspaper & wallpaper glue (or other papier-mâché equivalent)
Paints
Assorted items to represent landscape features (pebbles, lichens, larch cones, etc.)
Tools: Tape measure and/or 1m straight-edge
Pencils & Felt tip pens
Hammer
Snips for cutting chicken wire
Staple gun
Bucket for mixing wallpaper glue and dipping newspaper strips
Variety of paintbrushes

Instructions:

Graphic by Mary Moorkens

1. Obtain your local Ordnance Survey of Ireland ‘Discovery Series’ Map. As this is divided into 1km2 grid
sections, choose a sixteen-square area (four squares, or km, to a side) encompassing your school and any
other relevant features you wish to include. Mark out your plywood in an equivalent 16-square grid so that
30cm on the ply equals 1km on the map. This will enable you to address topographical detail by sketching
contour lines (and noting their elevation) one square at a time.You may have noticed that even a mountainous landscape can appear quite flat if you fly over it and are looking down upon it. Because we will be
looking down on our model, we therefore exaggerate the vertical scale over the true horizontal scale by
a factor of 2.5. Hence, if the horizontal is 1km=30cm, then our vertical scale shall be 1km=75cm, which
will make a 200m hill on your map 15cm high! When you have noted the contours and elevations on your
plywood, then hammer in appropriate length nails; these nails will support the chicken wire frame and the
papier-mâché skin for your model.
2. W
 hen the nails are in place, cut the 1.5m wide chicken wire roll into 1.5-2m lengths (the former for
flatter, the latter for hillier landscapes). Lay the mesh over the nails and staple its borders to the topside of
the perimeter of the ply...mind sharp ends o the mesh and turn them in so they will be covered in the
finished model. Work the mesh with regard to your contour lines, crumpling it to support high points
(cinch these tightly around the nail heads) and stapling further to retain dips for valleys. Repeat this procedure
with 2-3 further pieces of chicken wire to provide good support for the model’s surface.
3. P
 repare more 50cm x 8cm strips of newspaper than you might believe! Have these draped over the backs
of chairs to dip into your bucket of wallpaper glue. Apply these wetted strips (but don’t make them too
wet, as they will take forever to dry!) onto the mesh in all directions, working the early layers somewhat
into the mesh to key it all in well for strength. In this way you build up your papier-mâché skin. When
finished leave in a dry place until it is cured (this may take 3-4 days or more!).
4. F
 inally, the real fun part! Paint in features of your Catchment’s landscape, like rivers, streams, lakes, green
fields, roads, etc. Glue into place any objects you find which might act as representing trees, houses, and
other features.
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7. Action Menu

Catchment ‘Digital Storytelling’
Storytelling can be a powerful tool that, in the context of a StreamScapes Project, allows us to:

Community Awareness Actions
Streams and rivers are not separate from the land through which they flow, nor can they be
considered apart from the people who live in the surrounding catchment. Therefore, Community
Awareness Actions must be considered to be amongst the most important which your school or
group may undertake. Through your StreamScapes project you have become more aware of the
issues involved in Catchment Management, and of some of the principles and practices which
would help reverse the decline in our freshwater resource and associated wildlife habitats. By
communicating your findings to your community, you can grow this awareness and help effect
huge change. Following are some suggestions as to how you might achieve this:

	1) Share the awareness of our local Catchment
2) Animate others to get involved, and
3) Contribute to Catchment-based solutions
By weaving together images, music, and voice, ‘Digital Storytelling’ enables us to carry the rich
tradition of oral history into the digital age. Typically a Digital Story is a 1-4 minute video clip, told
in the first person and illustrated by images and sometimes music. Both motion- and still-pictures
can be combined to tell the story of your Catchment; include anything from geology and land-use
through to demographics, wildlife, and the beauty of local water bodies. Or your film could simply
be an overview of your StreamScapes project. Publish it on the web, make its presence known, and
email us a copy and we’ll post it on our website.

• 	Produce and publish a report of your StreamScapes Project:
	The importance of producing a project report has been previously referred to. But don’t let it “sit
on a shelf”; get it out there into the public domain by;
- 	Organising a formal launch of your report; ask a Minister or a TD, or some local champion to
perform the launch. Ensure that you invite the widest possible local representation to attend
the launch.
- 	Apart from web-publishing, lodge a copy of your report in local public libraries; accompany
with a poster calling attention to its availability
• Celebrate your Catchment with a ‘Digital Storytelling’ Project (see next page):
	A short film about your local Catchment could be a very effective means of communicating the
wonders and problems which are going on, locally, under people’s noses.
• Draft and print a leaflet for local distribution:
	This could be as simple as a folded A4 piece of paper, which could contain a brief summary
about the local catchment, and an encouragement for all endeavours to abide by best-practice
principles to achieve higher water quality and wildlife diversity. Use your imagination…make it
attractive. If there are costs involved in its production, approach local groups and ask them to
sponsor you.
• Organise Community Events and Activities around the Catchment Theme:
	Again, use your imagination…organise a “Stream Clean Meitheal”, or a celebration of your local
environment with exhibitions, music, theatre... Or, declare your Catchment a “Phosphate-Free
Zone”(!).
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Riparian Zone Enhancement Actions
The integrity of the Riparian Zone of your stream is vital. A healthy Riparian Zone fulfils the
following functions:
• Riparian vegetation is the primary “energy source” for streams/rivers…it provides food
source for the lower orders of the stream food chain, without which higher orders
cannot exist.
•R
 iparian vegetation furthermore knits bank-sides together, preventing erosion and, when
undercut by river currents, provides shelter and resting places for fish.
•R
 iparian area provides a “buffer zone” against the input of harmful nutrients, chemicals, and
silts which may be generated within the catchment.
• Riparian zone provides habitat for many other forms of wildlife, which all act in support of
Instream species.

What is Biodiversity?
Biodiversity, or
“Biological Diversity”,
refers to the sum total
interdependent web of
life, from
bacteria, microscopic
algae, fungi, through
to plants, trees,
amphibians, fish,
birds and mammals and people!!! If we
achieve “best-practice”
we can greatly
assist our community’s
capacity for Biodiversity.

HOME TRUTHS

The StreamScapes method views our toilets, sinks,
baths and showers as Tributaries to our Rivers!
What we put in them has a huge capacity to impact
on local Water Quality and Biodiversity. Outside our
homes in our gardens and yards we have an equal
ability to create or destroy natural habitats. These
tips will help restore water quality & biodiversity:

Household Best Practice
•

Avoid any Cleaning Products with Phosphates
or Bleach - they spoil the good work of your
sewage treatment plant / septic tank, leading to
aquatic pollution - use “eco-friendly” products!

If your group is looking for a meaningful activity, the riparian zone is a worthy place to
concentrate your energies and resources. Following are some suggested activities where there
has been despoilment:
• Tree Planting: whether your site is rural or urban, appropriate planting of trees serves
several functions, including the provision of shelter and biomass, and the conservation of
eroding banks. Make sure that you get good advice before you finalise your plan. The last
thing you want is a completely tunnelised stream channel, where no light
penetrates through to the streambed. Where stream banks have little tree cover or are
barren, and if the banks are not stable, this is where trees will be of great service. Prefer
native deciduous trees to anything else. Alder, oak, ash, rowan, and holly will do the most
good for habitat. If you are trying to arrest erosion of a collapsed bank, salix (willow) will
root fast and grow copiously to help stabilise the situation.
• Fencing: if livestock have access to a riverbank, try to persuade the landowner to agree to
fence off riparian zone. The more area the better, but even a narrow zone will initiate recovery. Remember however that a farmer’s land is his/her livelihood; be understanding of
these needs; make it clear why you are seeking a “buffer zone”. And fencing is expensive…
though current agricultural supports sometimes require and
subsidise riparian fencing, a farmer may not be able to afford the exercise. Spell out the
benefits to other local interests (tourism, Chamber of Commerce, Angling Clubs) and see
if they will share the cost burden. Be creative about means and be willing to work.
•S
 treamside Path: Streams that are accessible for community enjoyment can often help
bring about wider awareness (and appreciation) of the resource. If there is a disused or
neglected existing path, organise efforts to put it right. If no path exists, assess the feasibility of the group initiating a community effort to make a path along the river. But don’t
overdo it by destroying trees and other habitat elements which you are
attempting to preserve.
• “ Bird Works”: there are many means to encourage greater bird diversity and abundance in
riparian areas, including tree planting, owl boxes, and kingfisher perches. Source plans for
these, build and install them.

•

The status of
Salmon in local rivers
is a great indicator of
local environmental
quality. When they are
present, they are proof
that multiple terrestrial,
instream, and marine
habitats are in balance.
This is because salmon
depend upon an entire
suite of other, similarly
sensitive organisms to
thrive…Biodiversity!

• Any common household product labelled
Hazard or Poison or Irritant must be treated as
toxic waste when disposing of - follow Local
Authority guidelines and do not put in drains!!!
•

Keep your garden low-maintenance and low
water-dependent, but covered in established
sod (and not hard-surfaced) to avoid contributing
to peak urban rainfall run-off. Use native plants
and trees to establish suitable local habitats.
•
•

Did you know that a
survey or census of the
bugs that live in your
local river reveal the
environmental quality
of the water? Stone
flies, mayflies, and
cased caddis fly larvae
are amongst the most
pollution-sensitive
aquatic bugs…if you find
them in your river it is
a good sign! And another
good example of
Biodiversity in action.

Use the minimum of any cleaning product enough is enough!

• Do not use in-sink food macerators (they put
added strain on sewage treatment) - compost your
vegetable wastes and use as fertiliser in your garden!

Salmon

Instream Insects

Avoid herbicides, pesticides, and application
fertilisers - find natural ways to garden.

of

Remember that disturbed ground contributes
silt to local water courses - silts are a major
enemy of aquatic biodiversity.

• Finally, control your use of water at home and in the
garden…treat it as the precious substance that it is!

Don’t let Nature go down the Drain!

F
Freshwater Mussels

The study of Biodiversity is
full of wondrous
stories… the Freshwater
Pearl Mussel (FPM), which
used to live in most of
Ireland’s rivers but is now
considered extremely
threatened, is the longest
lived species, living over
100 years. The microscopic
juveniles spend a winter
attached to a trout’s gill…
this is how they migrate.
They are very sensitive to
nutrient & silt pollution.

