Date:

Cums Hill S¢heq]
"Monitoring Livin9 Organisms”

Visit to Sparsholt: 18™ June 2007

Background

Sparsholt College Farm is located approximately 4 miles NW of
Winchester. The farm has a cold water fish hatchery where trout are
bred. Rainbow Trout are bred to sell on to fish farms or to carry
out commercial trials on fish food. Brown Trout are bred to re-
stock local rivers. Atlantic salmon are also reared to restock the
River Thames. The hatchery uses borehole water which is returned
to the aquifer via a reed bed and a lake. This 1 hectare lake was
constructed in spring 2002 and has been stocked with coarse fish.

Key Questions

How and why are fish farmed?
Which fish are most suitable for farming?

What conditions do trout need to grow well?
What factors control their rate of growth?

Does the fish hatchery cause water pollution?
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Fish Farming

* At what time of year do
trout spawn (produce eggs)?

Jan Feb Mar Apr May June

July Aug Sept Oct Nov Dec

* What type of fish are
reared for human food
Sparsholt?

* How many eggs does the
female release when she
spawns?

trout

salmon

1 20 100 500 1,000

a A)
@

* Which fish are eaten?

male

female * What % of eggs survive and

develop into fry (small fish) ?
Inthewild.. %
At the hatchery... %o

Male breeding fish are easy
to spot because they have
hooked ----

The hatchery will grow the
“fry". What are "fry"?

How you cook trout!

Fish which have just hatched

Fish that are ready to sell

The hatchery will grow the fry to
‘fingerlings’. What are fingerlings?

Why do we grow only female
fish to eat? Male fish are not

eaten because:
they taste nasty

Fish as big as your finger

Young trout

Food to eat with your fingers!

they are ugly

they are tough



Fish Farming

v -y s < What happens to the small
Rainbow trout that are bred?
* What type of fish are Sent to fish farms
reared at Sparsholt for Kept for fish food trials
food?

(¥
’ Sent to restock rivers in Hants

D Rainbow trout

e

[ ] Brown trout <0

How heavy are rainbow frout

when they are sold for human
food?

What happens to the young
Brown trout (fingerlings) that
are produced?

10g 100g 350g 500g 1000g

(] sent to fish farms
[] Kept for fish food trials

[ ] Sent to restock rivers in Hants

What do rainbow trout at the
hatchery eat?

* Why are fish graded into

b . : plants
tanks of similar sized fish?

fish

fish food made from ...............ooot ...

algae

insects

* How much trout is produced

per year in the UK?
100 tonnes 1,000 tonnes
10,000 tonnes 16,000 tonnes

Some trout will go to fish farms
for growing on to table size.

* How much trout does
Sparsholt's hatchery produce
per year?

* How long does it take a for a
trout to reach table size?

3 months 6 months 9 months 1 year




Helpsheet:

Water Quality at Sparsholt

How to measure.

1.

Oxygen (dissolved)

4. How acid/ alkalfhe

iIs the water? (g&’f

Place a sample of water in the
small plastic pot.

Hold the pH test strip by the white
end only.

Put the test strip into the water
and leave it for up to 10 minutes
or until the colour has stopped
changing.

Remove test strip and read off the
value from the colour chart.
Record your result.

Place the finished test strip in the
bag for disposal at the centre.

Ve NG =

a. Place the end of the probe in the
water sample to adjust to water
temperature. Move it slowly from
side to side to simulate flowing
water.

b. Press “GO” twice to get % and
record your result as % oxygen.

2. Temperature

a. Still using the oxygen probe press
“GO” once more A third time) to
get a temperature reading.

b. Record temperature

C. Press “GO” once more (a fourth
time) to turn off the meter.

3. How dirty is the%
water? ?;_\

a. Fill the plastic bottle to the line 1
(1 litre) and leave to stand for
10 minutes.

b. Look down through the top of the
bottle to the plastic disc (with
dots) at the bottom.

C. How may of the 12 dots can you
see?

d. Record the clarity (1 —5) that you

can see on your sheet

Water
Pollution
(nitrates)

Place a sample of water in the
small plastic pot.

Take the test strip labelled
"nitrates”. Hold the white end only.
Dip the test strip into the water for
1 second. Remove & shake dry.
Wait for 1 minute then read off
the value from the colour chart. Is
the water polluted by nitrates?
Record your result.

Place the finished test strip in the
bag for disposal at the centre.

Sparsholt Schools’ Centre for Environmental Education - May 2002




Water Quality at Ower Pond

Physical Factors
What is dissolved in the water?

What is the pH of the water? (how acid or alkaline is it?)

Is the water polluted with nitrates ?

nitrite

nitrate

10 25 50 | 100 250 | 500 mdgll
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Water Quality at Sparsholt

Helpsheet: What your results tell you.

1.

Temperature

This will vary with season. Ground and air temperatures will affect the water
temperature, but water heats up and cools down slowly (as water has a high
specific heat capacity). This means you do not get large daily changes in
temperature.

High temperatures affect the water chemistry. As water temperature
increases, less oxygen can be held in solution (dissolved). Changes in oxygen
levels will have serious effects on the animals in the water. Too little oxygen
and some species will die.

Water clarity (dirty or clean?)

How clear is the water?
1 =very clean 2= clean 3 =dirty 4=very dirty).

If the water has a lot of sediment it will be difficult for light to reach the plants
below the water. The submerged plants will then find it difficult to grow.
Submerged plants release oxygen into the water. Less plants means less
oxygen in the water itself and less food and habitat.

Animals with gills eg. fish are particularly sensitive to suspended sediment as
this can affect the function of the gills causing them to ‘clog’ with debris. The
animals will then be unable to take in oxygen and they will die.

Oxygen (dissolved) in water

Oxygen can enter the water by diffusion at the water surface or from
underwater plants (photosynthesis). The speed and depth of water will also
affect oxygen levels (faster flow = higher oxygen, deeper water = lower
oxygen). Oxygen is vital for life. However, some animals are more tolerant to
low levels than others eg. fish & mayfly nymphs (animals with gills) are
sensitive changes in oxygen while midge larvae are tolerant of low levels.

Dissolved oxygen levels:
Optimum Good OK Poor Low
> 80% 60 — 80% 40 — 60% 10 — 40% <10%

Note: Temperature will affect how much oxygen the water can hold. Cooler
water holds more oxygen than warmer water.

Sparsholt Schools’ Centre for Environmental Education - May 2002




Water Quality at Sparsholt

Helpsheet: What your results tell you.

4. How acid is the water (acid, alkali or neutral)
The water in a pond, stream or river usually comes from rainwater entering
the system directly or by surface and/or ground run-off. The surrounding
geology (soil) and air quality (acid rain), therefore, influence the water pH.

The pH of the water effects what plants and animals can live there. Most
animals have a narrow ‘range’ that they can survive in. This is called their
tolerance. Some examples are given below. (remember: pH 6 or less = acidic,

pH7 = neutral and 8 or more is alkali) o 2
o S
2T g
L3-S 3o
L o - =%
o O = ] E
) 8 ) - = ]
£5 & 3 g < k=
» E ) = =2 6

Tolerance of animals and
plants to low pH (acid)

Lowest pH tolerated

5. Nitrates in water

There is often a lot of concern about nitrates in water, but it is important to
remember that nitrates are essential for plant growth.

0 mg/litre nitrate  No nitrate available for plants to use
10 mg/litre nitrate Low level of nitrate in the water
50 mg/litre nitrate  The maximum amount recommended for drinking water
500 mg/litre nitrate  Extremely high levels of nitrate in the water

Agricultural areas (eg manure from grazing animals and fertilisers) are often
linked to increased nitrate levels in ground waters.

Sparsholt Schools’ Centre for Environmental Education - May 2002



Water Quality Results
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Fish Hatchery Results

Site
1.

Bore
hole
inflow

Site
2.

Fish
tank

Site
3.

Sediment
trap

Site
4.

Reed
bed

Pond
water

Water
- Temperature

.,
5 H
2
H-

11.1

11.6

11.6

15.0

15.8

16.0

(using a digital probe
accurate to 0.5'C
2.  Water clarity

(scale 1-5) %

1 clean ( see 12 spots) /ﬁ?

2 (see 9 spots)

3 (see 6 spots)

4 dirty (see 3 spots)

5 very dirty (see no spots)

(visual test using a large bottle with
transparency disc)

3 What is dissoly_ed
in the water?

v
e
'h" -

a) Oxygen in the water
(use the special probe)

(e
5 s
=1

N~

b) How acid is the
water? =
(use the indicator test strip
accurate toa pH of 0.5)

acid neutral alkali

C) Is the water polluted
with nitrates?

==

(use the coloured
test strip)
mg/l

95%

90%

71%

75%

81%

65%

7.5

7.5

7.5

7.0

7.5

7.0

50
mg/I

50
mg/I

50
mg/I

25
mg/I

50
mg/I

<10
mg/I

Results averaged from data collected during May 2003




