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lnvemlii«Jaliian: Wat.er Deliecliivem I 


Mslierisls 

For groups of four 
Student journals and writing 
tools 

Preparation 
• three 1000 ml graduated 

cylinders or 2-liter soda 
bottles 

• Distilled water 
• Kosher salt 
•Balance 
• Roll of insulated wire 
• Wire stripper 

Part 1 
• Large map: NJ water bodies 

(See Appendix) *or your 
program's state 

• Individual outline maps of NJ 
•Colored pencils 

Part2 
• 250 ml (1 cup) of water 

samples #1, #2 & #3 
• Three 16 oz plastic cups 
• 9-vott battery 
• Small light bulb or buzzer witH 

2 insulated wires attached 
• Masking tape or alligator clips 
• One 12-inch length of 

insulated wire (ends stripped) 
• Two Popsicle or craft sticks 
• Aluminum foil 

Part3 
• 60 ml (1/4 cup) ofwater 

samples #1 , #2 & #3 
• Three 9 oz plastic cups 
• Permanent marker 
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TIP 
Use a 1-liter water bottle to measure 1000 ml (4 cups) of water into 
a 2-liter colorless soda bottle if graduated cylinders are not available. 
This lesson will be continued in Water Detectives II. You will need to 
make fresh solutions for each of these lessons, unless they are done on 
the same day. 

Part. 1 

Clceens, 1\ivers and 'Est.uaries 


GET 'Jl;J\UYI 
In this two-part investigation, students will conduct experiments using 

samples from different bodies of water to learn about salinity. 


BRAINSTORM 

Ask students to brainstorm what they know about oceans, rivers 

and estuaries. Make a list of their ideas on a flipchart or chalkboard. 

Students can record their ideas in their student journals. 

Ask students: 

• How are they similar? How are they different? 
•How does the water move in each? 
• Do you know of any examples in our area? Where are they located? 
•What is the salinity of the water like in each? 

Preparation: 
Gather all materials prior to the start of the activity. Label the 1000 
ml graduated cylinders #1, #2 and #3, and fill each cylinder with 
1000 ml (4 cups) of distilled water. In cylinder #1, mix 35 g (2 
tablespoons + 1 teaspoon) of Kosher salt. This is your "ocean" sample. 
In graduated cylinder #2, mix 17 g (1 tablespoons + 1/2 teaspoon) of 
Kosher salt. This is your "estuary" sample. Graduated cylinder #3 will 
serve as your "river" sample (no salt). Use the wire stripper to cut and 
strip one 12-inch length of wire for each group. 

1'1\CIC~'DU'll~ 
1. Review the property of water known as salinity. Discuss the 

differences in salinities between oceans, rivers and estuaries. 
2. Explain to students that you recently collected three water samples, 

one from the Raritan River, one from the Hudson River Estuary 
and one from the Atlantic Ocean. Feel free to substitute names of 
oceans, estuaries or rivers close to the location ofyour program. 

3. Show students where these bodies of water are located on the large 
map of NJ (or your program's state). 

4. Have students label these bodies of water on their small maps. 
5. Students should create a key on their maps for the salinities of river 

water (0 - 3 ppt), estuarine water (0 - 30 ppt) and ocean water 
(32 - 37 ppt), assigning a different color to each. 

6. 	Students should then color each of the three bodies of water with 
the appropriate salinity color from the key. 

7. Explain to students that you need their help solving a problem. The 
problem is that the three water samples got mixed up before you 
could label them. Inform students that they will conduct a series 
of tests on the salinity of the water samples to try to identify the 
samples from each body of water. 

TIP 
Do not tell the students what is in each of the three containers. They 
will discover this information through their tests. 

Part. 2 
Canduct.ivit.~ 

Share with students that there are different ways 
to determine the salinity of water. One way is by 
measuring its conductivity. Conductivity refers 
to how well a material conducts or carries an 
electrical current. 

Explain to students that they will create an 
electrical circuit, a device that creates a path 
for electricity to follow. Students will test each 
water sample to see if any of the samples can 

P'll;'DICT 
Students should record their predictions in their 
student journals. Ask students: 
• Do you think any of the solutions will conduct 

electricity? Why do you think so? 

To test each water sample, students should 
place both popsicle sticks into the first water 
sample. Students should not touch the sticks 
together in the water as this will alter their 
results. They should then repeat these steps 
with the other two water samples. 

TIP
complete the electrical circuit by lighting the The popsicle sticks should be dried off between
bulb or ringing the buzzer. each test toensure that residual salt on the 

PllCIC;uU'll; 
1. Students should wrap their popsicle sticks in 

aluminum foil. 
2. 	 Next, have students tape or clip the red wire 

of the light bulb or buzzer to the positive end 
of the battery. (On a 9V battery the positive 
and negative symbols can be found on the 
sides.) 

3. 	Students should then tape or clip one foil 
covered popsicle stick to the black wire of the 
bulb or buzzer. 

4. 	Students should tape the other foil-covered 
popsicle stick to one end of the 12-inch 
length of insulated wire. 

5. 	 Next, have students tape the end of the other 
12-inch length of wire to the negative end of 
the battery. (It can also be clipped directly to 
the battery.) 

6. 	Students can check to see if their circuits 
are complete by touching the foil-wrapped 
popsicle sticks together. (If the circuit is 
complete, the bulb will light or the buzzer will 
ring.) 

7. Students should then half-fill each separate 
plastic cup with the water samples and label 
them 1, 2, 3. 

BRAINSTORM 
Ask students: 
•What happens over time when water is left 

out in the open? 
• How does this relate to the water cycle? 
• Do you think that there is a difference in what 

happens to saltwater and freshwater as they 
evaporate? 

• 	How do you think evaporation can give us 
clues about water's salinity? 

Review the concept of evaporation with 
students. Evaporation occurs when liquid water 
turns into water vapor (a gas). 
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popsicle sticks does not affect the tests. 
Students should make sure their circuits still 
work between each test by touching the sticks 
together. 

Cll5~1lV~ 
Students should make and record their 
observations in their student journals. Ask 
students: 
•Which solution was the best conductor of 

electricity? The worst? 
• How did you come to that conclusion? 

Discuss with students the relationship 
between salinity and conductivity. Share that 
conductivity is a good way to tell if salts are 
dissolved in a water sample. Ask students: 
• 	Based on our discussion, which solution do 

you think had the greatest salinity? 
• Which solution has the lowest salinity? 

Part. 3 
'Eveparat.ian 

Explain to students that they will do an 
additional experiment to identify the origin of 
each water sample. 


