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QUALITY ASSURANCE

Wet Paper is committed to total quality management
and the implementation of a quality system throughout
each project undertaken, to ensure the highest standards
of professionalism, ethical practice and client and
customer satisfaction.

Quality assurance is the responsibility of the manager
who has the authority to manage all functions to quality,
and is the nominated Quality Assurance Manager as
defined in AS 3901/ISO 9001.

To ensure the best possible use of this book for quality
education, Wet Paper offers the following services.

1. For schools who purchase single copies, a free
telephone support service is available in office
hours by simply telephoning Wet Paper on (07) 55
972 806 or by faxing your request or leaving a
message on our answering machine on (07) 55 39
4187 any time.

2. For schools who use class sets of the book, an in-
service program is available for staff wishing to
implement any of the activities. A program can be
arranged by contacting the manager.

Wet Paper also has a commitment to actively
support teacher associations and conservatig
groups with aninterest in marine studies educajg

3. Schools or teachers can write fo
complimentary newsletter which outli
conference dates and other seminars where free
workshop sessions are held ini
activities in this book.

4.  Equipmentusedin thisbg
purposes at our
Classroom during o

, we welcome comments
¥ In time, workbooks will
te the time each activity takes,

hours, some selection of questions may be
ssary before setting students homework.

T ENVIRONMENTAL
RACTICE

Each school should develop a best environmental
practice statement for marine studies. To help schools
do this, Exercise 141 has been prepared as a ‘discussion
starter’.
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In Sections 1 and 2 it is a requirement of some activities
to collect specimens of sand, live animals or plants or
travel on an excursion into the marine environment.

It is pointless teaching conservation in Section 4 if
practical aspects of it are not demonstrated. The followi
points are worth considering in your school’s conserv,
code:

1. Can a photograph substitute for the colle:
live specimen?

2. Is all waste collected and tak
Encourage students not to us
seaside as these are often tip
through by animals looking fi

restricted t¥numbers and can be managed. Most
collectors are skilled in the handling of live
andmals and know about stress and mortality
s. Use anaquarium shop to obtain specimens
and find out what conditions would give the
specimens the greatest chance of survival.
Usehardy freshwater species toillustrate marine
examples. Many principles of life in water are
the same in both fresh and marine environments.
- In the activities selected, it is hoped we have
chosen the toughest of animals and plants.
- The aim of students working with live animals
and plants is to instil a love of the animals and
plants of the sea. Consider buying fish and
prawns from a fish shop and avoid any other
dissections unless you are specifically
researching that animal.
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SecTion 1

NON - LIVING ASPECTS

EXERCISE 1 SEA
WATER SALTS

MEeTHOD

1. Measure out half a teaspoon of salt and empty it into the
conical flask.

Conical flask

) Fireproof ma:
2. Now add enough water to cover and dissolve the s

Wet Paper

3. SetuptheequipmentasshowninFigure 1.1. No,
the spiritburner by using the manufacturers instru
and adjust the burner to produce a gentle flame un
the flask.

Experimental equipment

ATERIALS AND EQUIPMENT
(PER GROUP)

e methylated spirits burner

e safety goggles

e table salt

o fireproof mat, matches, oven mitts

e veryclean 50 mL conical flask and glass stirring
rod

o filter paper
e tap water

@ teaspoon

SAFETY WARNING

1.  When the sea water solution has nearly all
evaporated, it may "spit" up. To stop this
c. Solution. remove the flame and let the remainder

O evaproate under its own heat.

Research 'ﬂ 2. All equipment will get very hot
PRI

.Solvent.

3 after a short time, so make sure
you let it cool before touching it.

1. Find out how salt is made commercially.

2. http://seawifs.gsfc.nasa.gov/ocean_planet.html
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EXERCISE 2
SALINITY

MEeTHOD

1. Divide up the class into six groups so that each group
will work on a different gm/Litre saltwater solutions.

Collect 20 drops of your gm/Litre saltwater solution
and add this carefully to the 50 mL conical flask.

Now add 3 drops of potassium dichromate indicator so

as to just turn the sea water yellow as shown in Figure =~ "

Figure 2.2 Adding silver nitrate s

Add silver nitrate
drop by drop till end
point reached

Silver nitrate
reagent

ion

2.1.

Add the silver nitrate drop by drop giving the conical
flask a swirl after each drop as shown in Figure 2.2.
Make sure someone counts each drop.

You will notice that a colour change appears under the
drop as it falls into the sea water solution.

When these dark red patches hang around for an
increasingly longer time, start swirling after each drop.

When one drop turns all the sea water a reddish bro
you have reached what we call the end point.

Record the number of drops to end point in data tab
in Figure 2.4 beside the g/L entry.

Now collect the results from the other
number of drops to end point for ga

1.

Add three
drops of yellow
solution
carefully

Potassium

dichromate
reagent
(yellow)
Conical flask
with 20

drops of sea
water

Figure 2.1 Use gloves to add the drops

MATERIALS

Notes

SAFETY WARNING
1.

'-)@ 3. Gloves must be worn during

5, 10, 15, 20, 25, 30, grams per litre
1QamI s of 0.5M Silver Nitrate solution
It water samples (various locations)
potassium dichromate indicator solution
50 mL conical flask

gloves

two eye droppers — one marked salt, the other
AgNO,

Because eye droppers vary from manufacturer
to manufacturer, you will need to keep the
same sized eye droppers for future tests.

The eye dropper needs to deliver about . ImL.

Potassium dichromate is poisonous (see safety
warning below).

Potassium dichromate is a health risk and
should be used carefully and in drops only
from a well marked bottle.

2. Silver nitrate is hazardous and

causes staining of the hands.

this experiment.

Wet Paper
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40
No of drops X_.-"'
of silver
nitrate 30 \

Extrapolate
20 the line to
X 40 g/L
10 Line of best fit
0 5 10 15 20 25 30 35 40

Sea water concentration (g/L)

et Paper

Figure 2.3 Sample calibration graph and safety warning

Data table 1 Data table 2
Standard Number of drops of Sample site
solution silver nitrate to end (e.g. boat

point harbour near
ramp)

5g/L

10 g/L

15 g/L

20 g/L

25g/L
30/L cff
S
Figure 2.4 Results
g
&
S
0 5 10 15 20 25 30 35 40

Figure 2.5 Calibration graph drawn from class results.
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EXERCISE 3 SEA
WATER DENSITY

MEeTHOD
Part A

1. Sharpen two pencils to exactly the same length.
2. Now dissolve a teaspoon of salt in 100 mLs of water.

3. Place the two test tubes in the rack provided and 3/4 fill
one with fresh water and the other with salt water.

4. Now place the pencils in each.
e Can you see a difference? Which is higher? Record

your results in Figure 3.1 under Part A.

Part B

5. Now take out one of the pencils and use a pen and ruler
to mark down 0.5 cm intervals as shown in Figure 3.1.

e We will call this your hydrometer.

6. Fill each of the 5 test tubes with the solutions lab
0, 10, 20, 30, and 40 grams per litre.

7.  Now carefully drop the pencil into each test tube
shown in the photograph.

e Readthe scale and record your resu
Figure 3.2.

e Record each of the res

MATERIALS A

aspoon and salt

Part B

® 5 test tubes (equal size)
® pen and ruler

® 10 mLs of 5 saltwater standard solutions labelled
0, 10, 20, 30 and 40 grams per litre

Page 14

QUESTIONS

1. Now plot a graph of the standard solu
versus the hydrometer reading (y axis).

(x axi

Describe how the graph changes.

4. Ifthe tide was coming into ari
be found on the t e fresh

5. What do you think

e is in an estuary?

Wet Paper

Figure 3.1 Experimental set up for Part B
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REesuLTts

Part A
Which pencil floated higher?

Part B

Data table

Standard Hydrometer
solution reading

0g/L

10 g/L

20 g/L

30 /L

35/L

Wet Paper

Figure 3.2 Results and questions
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