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Science educators know that the best way to get kids excited about science is to 
give them hands-on opportunities, preferably in a field setting.  However, many 
educators have limited budgets with which to purchase equipment and supplies for 
such projects.  Fortunately, there are many types of field sampling equipment that 
can be made very inexpensively.  Many materials can be obtained for free through 
local hardware or plumbing stores; others may be found hiding in people’s garages 
as scraps or leftovers from home improvement projects.   
 
Many of the items in this packet can be constructed by someone with little or no 
experience working with tools.  None of them requires specialized tools or 
equipment.  However, if you know someone who is handy with power tools, you may 
want to recruit them to help with some of the more complicated projects. 
 
If you teach in a classroom setting, don’t forget to ask the parents of your 
students to donate items such as coffee cans, clean gallon jugs, scrap PVC, scrap 
Plexiglas®, wooden broom handles, nylon stockings, metal clothes hangers etc.  
Have your students write letters to the managers of local hardware, fishing supply 
and plumbing stores requesting donations of specific items for certain projects.  
Ask your local plumbing supply stores what they do with cracked or damaged 
lengths of pipe (they may be willing to set them aside for you.)  Look for small 
grants from professional associations, groups that support environmental projects 
for youth (e.g. Captain Planet) and local clubs (fishing clubs, local Audubon or 
Sierra clubs, Rotary/Kiwanis/Lions Clubs etc.).   
 
The prices given for construction of the various items are ballpark figures and are 
based on full retail prices of items.  In many cases, they include the purchase of a 
large quantity of a component, which could be used to construct several items (e.g. 
a spool of leader wire which could be used to make up to 10 water samplers).   

 



Field Equipment—the good, the “bad,” and the ugly (but cheap!) 
 
Equipment 

type 
Commercial grade Hobby grade Homemade 

Plankton 
Net 

 

Forestry Suppliers item # 
77968.  Watermark plankton 
net.  $215.00 

Forestry Suppliers item # 
77890.  Wildco Student 5” 
plankton net.  $79.75 

 
Nylon stocking plankton 
net (pg. 1) Cost: nothing 

Dip net 

 Forestry Suppliers item # 
77315.  17” x 21” net; 42” 
handle. $35.50 

Aquatic Ecosystems 
DN35M 9” x 6” monorail 
net (18” handle).  $14.54 

Sweep 
sampling 
net (pg. 4
Cost: 
nothing-- 
made 
using 
scrap 
materials. 

).  

Magnifying 
viewer 

 
 
 
 
 
 
 
 
 
3X magnifier (“Creature 
Peeper”) from Insect Lore.  
Item # 277.  $6.99 

 
Set of 10 bug boxes (item # 
59/1001) from Oriental 
Trading. $ 7.95 per set. 

Water microscope--see 
“Visual Aid” handout 
(pg. 5).  Cost $1.50 
(could be made using 
recycled ice cream tub) 

Aquascope Forestry 
Suppliers 
item # 
77124. 
$66.95 

 
PVC aquascope (pg. 6). 
$10 

Coffee can/gallon jug 
aquascope (pg. 7) 

 

http://us.st11.yimg.com/us.st.yimg.com/I/insectlore_1904_915784


Measuring 
tape 

 

 
 
 
 
 
 
 
 
Wind-up 50 m metric tape.  
Item WW6895100 from 
Science Kit & Boreal. 
$69.00 

 

Forestry Suppliers item # 
59576.  10 meter tape.  
$33.95 

 
 
 
 
 
 
 
 
 
Piece of rope marked in 
increments with sharpie 
and/or cable ties. 

Refractomet
er 

 
Refractometer from Aquatic 
Ecosystems.  Item SR5.  
$42.00 

 
 
Hydrometer from 
Aquatic 
Ecosystems.  Item 
HYD12.  $8.22 

 
 
Straw h
(pg. 8) 

ydrometer 

Water 
chemistry 
kits 

 
 
 
 
 
 

Many available.  Example: 
Lamotte Fish Farm 9 test kit 
($210 from Aquatic 
Ecosystems).  Check to 
make sure whether the kit is 
for fresh or salt water. 

 
 
 
 
 
 
 
Example: Estuary Water 
Quality Monitoring Kit 
from Acorn Naturalists.  
Contains materials for 10 
samples  $37.95. 

 
 
 
 
N/A 

Sifter 

 
Archeological sifting screen 
(item 53697) from Forestry 
Suppliers.  $137.00 Shaker screen (item 77252) 

from Forestry Suppliers.  
$15.95 

 

Homemade screen. Cost 
$10 

 



Secchi Disk 

 
Watermark Oceanographic 
Secchi disk.  Item 77915 
from Forestry Suppliers 
$99.00 

 
 
 
 
 
 
 
 
Fieldmaster student secchi 
disk from Forestry 
Suppliers (item 77179) 
with line. $26.50 

 
Bucket lid secchi disk 
(pg. 10).  Cost: nothing 
(used materials that were 
in the garage). 

Quadrat 

 
Archeological Provenance 
Drawing Square.  1m x 1m.  
Item #53155 from Forestry 
Suppliers.  $134.95 

  

 
PVC quadrat (pg. 11). 
$4 

Seine net 

¼” mesh; 4’ x 10’ heavy 
duty net.  Item HDS3 from 
Aquatic Ecosystems. 
$159.00 

 
 
Small seine (1/4” mesh, 4’ 
x 10’).  Item # DNS4 from 
Aquatic Ecosystems.  
$52.60 

 
Polyester seine from 
Forestry Suppliers.  ¼” 
mesh; 4’ x 10’.  Item # 
77699. $14.50 

Beach 
profiling 
rods 

 
Transit level & graduated 
rod.  Item # 43793 from 
Forestry Suppliers.  List 
$450.00 

 

 
PVC emery rod 
(modified from beach & 
dune profile handout). 
$6 

 



Hester 
Dendy 
sampler 

 
 

 
Item # T-9288 from Acorn 
Naturalists.  $15.95 

 
Tile sampler (pg. 12).  
$1.50 

Yabbie 
pump/slurp 
gun 

 
Trident slurp gun $44.95 
from scuba.com 

  
 
 
 
 
PVC Yabbie pump (pg. 
14) 

Deep water 
sampler 

 
LaMotte water sampler 
(item T-4129) from Acorn 
Naturalists. $198.50 

Water depth sampler (item 
WDS) from Vernier.com 
$60.00 

Low-cost Van Dorn 
Water Sampler (pg. 16).  
$25 

 
 
Sources: Forestry Suppliers – www.forestry-suppliers.com
Aquatic Ecosystems – www.aquaticeco.com
Insect Lore – www.insectlore.com
Oriental Trading – www.orientaltrading.com
Science Kit & Boreal – www.sciencekit.com
Acorn Naturalists – www.acornnaturalists.com
 
Information compiled by Maia McGuire, Florida Sea Grant for the 2006 National Marine 
Educators Association conference. 
E-mail mpmcg@ufl.edu. 
Prices were current as of July, 2006. 
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http://www.orientaltrading.com/
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Project: Make your own Plankton Net 

Plankton are very common in all bodies of water, but they are often very spread out and it would 
be hard to look at them without making a "plankton concentrate". A net is the  tool that is most 
often used to increase the number of plankton within a volume. The resulting sample is then 
looked at with a microscope (but you can use a magnifying glass or just your eyes).  

A "professional" plankton net is made up of a very expensive nylon mesh with highly accurate 
hole sizes in it, but you don't need to be so complicated. As long as a mesh can filter the critters 
out of the water, the net will accomplish its purpose. I will give you instructions on how to 
construct a simple plankton net of your own out of common household items.  

 

Materials  

• a pair of nylon stockings (ask for a pair from a female member of your family - Don't just 
find some - I guarantee trouble if you cut up your mom's good stockings!)  

• Wire coat hanger  
• Pair of pliers  
• Small (preferably plastic) bottle with a fairly small mouth size (an old pill bottle, small jar - 

something with a lip around the mouth edge)  
• Scissors  
• Stapler or Duct tape  
• Rubber band (a medium wide one if you can find it)  
• a washer, a plastic ring, or long tie-tape  
• Strong string (kite string) or fine nylon twine.  

Net Assembly  
Cut one of the legs off of the nylons near the top. Unwind the coat hanger (be careful - you 
might need some help with this), then create a ring about 15-25 cm (6-10 inches) in diameter (it 
can't be much larger than the top of the cut stocking leg). You can twist the ends of the hanger 
together with the pliers and shape the wire into a circle as best as you are able. Put the top end 
of the leg through the wire ring and fold it back over the outside of the wire ring. Staple or tape 
the nylon leg to attach it to the wire ring. Cut a small hole in the toe end of the nylons about the 
same size as the bottle mouth opening you have. Stretch the end over the mouth of the bottle or 
jar. Wrap the rubber band tightly around the nylons to secure it to the bottle.  
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You now need to make a pyramid of string in front of the net so the net will tow with the mouth 
of the net facing forward and not collapse. To do this, you need to tie three evenly spaced 
strings, each about 60 cm (2 feet) long to the coat hanger ring at the top of the net. Tie the other 
end of these strings to a washer or another small ring (in a pinch you can use a tie-tape, but it 
will be harder to attach your towing rope to it) which will be in front of the net when you tow it.  

Plankton Collection  
All you have to do now is attach a longer towing string or rope to the ring and tow it from a boat 
(go really slowly and don't get it near the propeller), a dock, toss it (or drag it while wading) into 
a pond or lake and pull it back a couple of times. The longer you tow, the more you will catch.  

To get at your sample, remove the rubber band and dump your bottle into a tray (with dark color 
if you want to see your plankton) or larger bottle to store the sample. You may see little dots 
swimming around, or possibly just drifting. Plankton will not keep for long, so don't wait too long 
before looking at it (refrigeration will help to keep it fresher, but not much longer than a day or 
two). You can also preserve your plankton by mixing your water half-and-half with rubbing 
alcohol (ask someone responsible before using this - it is a dangerous chemical). Unfortunately, 
most plankton are extremely small so you might not get much detail using just your eyes (but 
many zooplankton are about 1 mm long so you can see them if you look carefully for them 
swimming). Your school might have a microscope. Ask a teacher if you would be able to use it 
to view your samples. If you can't get use a microscope, try putting your sample into a large 
thick glass jar and tilt the jar around a little. The curvature of the glass will cause some 
magnification of the things near the edge (check some of your jars at home to find a good 
"magnifier" candidate and keep it out of the recycling). It's not great, but it just might be enough 
to help you to see something.  

 

 

 

Source: http://www.biosci.ohiou.edu/faculty/currie/ocean/makeanet.htm
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Visual Aid 
 
The plants and animals of the ocean come in all sizes.  Some are small.  How can 

you study the small ones?  Let’s make a water microscope.  Here is what you will 
need: 
 
Materials:

• a cardboard paint bucket (or a large plastic container)  
• plastic wrap  
• string  
• water  
• scissors or knife 

 
Here is what you do: 
 
Procedure:
1. Cut a hole in the side of the bucket.  Make it big enough for your hand.  Be careful!  
 
2. Stretch the plastic wrap loosely over the top of the bucket.  Wrap the string around 

the top of the bucket.  Tie a knot in the string.  
 
3. Fill the loose plastic wrap with water.  
 

 
4. Put your hand through the hole.  What happens when you move your hand up?  What 

happens when you move your hand down?  
 
5. Change the tightness of the wrap.  What happens?  
 

Source: FOR SEA 
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How to Make a ViewscopeHow to Make a Viewscope

Jeff Schloss 
Coordinator of New Hampshire Lakes Lay Monitoring Program

Jeff Schloss 
Coordinator of New Hampshire Lakes Lay Monitoring Program

      

    For a basic viewscope, you 
will need: 
    For a basic viewscope, you 
will need: 

    4" - diameter PVC pipe, 
black inside 
    4" - diameter PVC pipe, 
black inside 

    1 handle, 3-4 long     1 handle, 3-4 long 

    4 screws and nuts (to 
attach handle) 
    4 screws and nuts (to 
attach handle) 

  

Cut a 2-3 section of 4"- diameter PVC pipe. If you can't find pipe with a black interior, 
paint the inside black. If the pipe is shiny black inside, use sandpaper to rough up the 
interior. Attach handle about 6" from one end. 

Cut a 2-3 section of 4"- diameter PVC pipe. If you can't find pipe with a black interior, 
paint the inside black. If the pipe is shiny black inside, use sandpaper to rough up the 
interior. Attach handle about 6" from one end. 

Optional refinement: Programs that monitor in choppy waters may want to modify their 
viewscopes by adding a Plexiglas "window" at one end. This prevents water from 
coming up inside the tube and interfering with visibility. Materials needed are: 

Optional refinement: Programs that monitor in choppy waters may want to modify their 
viewscopes by adding a Plexiglas "window" at one end. This prevents water from 
coming up inside the tube and interfering with visibility. Materials needed are: 

    4.5" -diameter Plexiglas disk 
    PVC coupling 
    Silicone rubber sealant 

    4.5" -diameter Plexiglas disk 
    PVC coupling 
    Silicone rubber sealant 

Glue the Plexiglas disk to the bottom of the tube, using silicone rubber sealant. Place a 
piece of PVC coupling over that end of the tube (like a collar) and seal with the silicone 
sealant. Drill two small (1/8") holes in the side of the collar so that air won’t be trapped in 
the open end of the coupling when you put the viewscope into the water. 

Glue the Plexiglas disk to the bottom of the tube, using silicone rubber sealant. Place a 
piece of PVC coupling over that end of the tube (like a collar) and seal with the silicone 
sealant. Drill two small (1/8") holes in the side of the collar so that air won’t be trapped in 
the open end of the coupling when you put the viewscope into the water. 

  

  

Source: http://dipin.kent.edu/makedisk.htmSource: http://dipin.kent.edu/makedisk.htm  
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Make an Aquascope to Explore Tide Pools 

 
Visiting the rocky shore offers an exciting look at ocean plants and animals in the place 
they call home. Though tide pool creatures survive harsh conditions, they’re easily hurt 
or disturbed by human visitors. Using a homemade aquascope, you can watch tide pool 
life right where it is and leave the animals in their tide pool homes.  
Materials  
Large “No. 10” can or large coffee can with both ends removed  
Waterproof plastic tape  
Heavy rubber bands  
Clear plastic bag or food wrap  
Black paint (optional)  
Directions  
1. Paint the inside of the can with black paint (optional but helps viewing).  
2. Cover the top and bottom rim of the can with plastic tape to cover the sharp edges.  
3. Stretch the plastic bag or food wrap TIGHTLY over the bottom of the can.  
4. Secure the plastic bag or wrap against the can with one or more heavy rubber bands. 
5. Seal the edges of the plastic against the can with waterproof tape if available.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Monterey Bay Aquarium www.montereybayaquarium.org
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Making and Using a Hydrometer 
 

Concepts:  
• Water with the most dissolved salt tends to form the bottom layer (most dense). 
• Water with the least dissolved salt usually forms the top layer. 
• Salt content of water is measured in grams of salt per kilogram of seawater (g/kg), 

expressed as parts per thousand (o/oo, or ppt). 
• A hydrometer is a tool used to determine density (and, with temperature, salinity) of 

a water sample. 
 
Objective: 
Students will build a hydrometer to measure the densities of fresh and salt water 
samples. 
 
Materials: 
• distilled water (1 gal) 
• 100 ml graduated cylinder 
• clay (modeling) 
• fine-tip permanent marking pen 
• straw 
• thermometer 
• water samples 
• temperature-density-salinity conversion graph 
• laboratory balance or scale 
• salt 
• real hydrometer (for optional part II) 
 
“Unknown” test solutions (to be mixed ahead of time): 
A. 33 grams salt to 1000 ml water at room temperature 
B. 34 grams salt to 1000 ml water at room temperature 
C. 34 grams salt to 1000 ml water at 10OC (keep in refrig. overnight and remove 1 or 
hours before using) 
D. 35 grams salt to 1000 ml water at room temperature 
 
Procedures: 
Part I - making and using your own hydrometer. 
1. Press a small ball of clay into one end of a straw to form a plug. This straw will 

become a hydrometer. 
2. Add fresh water to a graduated cylinder to the 100 ml line. [Note: in this investigation 

you will make all your readings on your hydrometer. The graduation lines on the 
cylinder are not used as data]. 

3. Put the hydrometer (straw) in the fresh water. Remove or add clay until the 
hydrometer floats with just the upper (approx. 1”) tip exposed to the air, the rest 
underwater. 

4. Carefully make a small horizontal line to mark the point where the surface of the 
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water meets the straw with a permanent marker and label it “0” because no salt has 
been added to the water yet. 

5. Remove the hydrometer. Add 1 gram of salt to the cylinder water. Dissolve all salt. 
Replace the hydrometer. 

6. Make a line where the straw meets the water line and label it “10” (because 1 g of 
salt was added to 100 ml of water to make a solution with a salinity of 10 o/oo). 

7. Remove the hydrometer. Add 1 more gram of salt to the cylinder water. Dissolve all 
salt. Replace the hydrometer. 

8. Make a line where the straw meets the water line and label it “20” (because a total of 
2g of salt was added to 100 ml of water to make a solution with a salinity of 20 o/oo). 

9. Remove the hydrometer. Add 1 more gram of salt to the cylinder water. Dissolve all 
salt. Replace the hydrometer. 

10. Again, make a line where the straw meets the water line and label it “30.” 
11. For your data observations, write a statement about the scale created on the straw. 
12. Use your hydrometer to test the unknown salt solutions prepared by your teacher. 

Write down the salinity of each. You will estimate if the water comes between your 
lines. 

 
Part II - using a real hydrometer (if available) to determine salinity 
1. Fill the graduated cylinder with water sample “A”  
2. Record water temperature and density. 
3. Use the temperature-density-salinity conversion graph to find the salinity. 
4. Repeat the above procedure with samples “B,” “C” and “D.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: http://www.msc.ucla.edu/oceanglobe/pdf/densitysalinity/density4.pdf
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Maia’s Secchi disk 
 
A typical Secchi disk is 8” in diameter.   
 

• To make my Secchi disk, I used a plastic lid from a small bucket (I think it was 
from a drywall joint compound bucket) which happened to be the right size.  I 
have also cut down smaller lids (using a Roto-zip; a jig-saw would also work) into 
8” circles.   

• I used a marker to divide the lid into quarters, masked off two of the quarters 
(diagonally opposite each other), then used black spray paint to paint the 
remaining 2 quarters.  Once the paint was completely dry, I carefully removed the 
masking tape. 

• I used a 4 oz fishing weight as the ballast for the Secchi disk.  I used a drill to 
make a hole in the center of the disk and pushed the “eye” portion of the weight 
through the hole so that the “body” of the weight was on the under side of the 
disk.  

• I then attached a piece of thin rope to the eye of the weight.  The knot in the rope 
prevents the weight from separating from the plastic disk in the water. 

 
 
 
1.     2.    3. 

8”

4 

 
 
 
 
 
 
 
 
 
     4. 
 
 
 
 
 
 
 
To use the Secchi disk, lower it down into the water until the distinction between black 
and white sections disappears.  Mark the rope at that point (at the water’s surface).  Pull 
the disk up and measure the distance from the mark to the top of the Secchi disk.  
Lower the disk back into the water beyond the first mark, then slowly pull it back up until 
you can just make out the difference between the black and white sections.  Make a 
new mark on the rope and measure this second distance.  The Secchi depth is the 
average of the two numbers. 
 
 
Source: Maia McGuire, Florida Sea Grant Extension Agent.   
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Making a quadrat 
 
Quadrats are relatively simple and inexpensive to make.  You’ll need the following 
materials and supplies for one 1 meter x 1 meter square quadrat. 
 
20 feet of ¾” PVC pipe (there are different grades of pipe—look for the cheapest kind) 
4 ea. ¾” PVC elbows (90°) 
PVC cement 
Hacksaw or PVC cutters 
Drill with small bit (1/4” or so…) 
String 
Tape measure 
 
Instructions: 
 

• Cut the PVC pipe into four 39” pieces  
• Working in a well ventilated area, use PVC glue to attach elbows to one piece of 

PVC.  It is best to do this on a flat surface, so you can make sure that the elbows 
are in the same plane.  Use PVC glue to attach the rest of the PVC together in a 
square. 

• Measure the center point of each side of the quadrat, and also mark the ¼ and ¾ 
points.  Drill a hole completely through the PVC at each of these points on each 
side.  These holes will be used to attach strings and also so that the quadrat will 
sink if used in water. 

• Tie the string through the holes from opposite side to opposite side so you end up 
with a grid that divides the quadrat into 16 equal squares.  You may need to burn 
the ends of the string to prevent it from unraveling. 

 
The inside dimensions of the finished product should be approximately 1 m (39.4”) on 
each side. 
 
To make a smaller (1/2 m) quadrat, simply reduce the size of the PVC to the desired 
length. 

string 

¾” PVC 

 
 
 
 
 
 
 
 
 
 
 
 
Source: Maia McGuire, Florida Sea Grant Extension Agent. 
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Hester-Dendy Sampler

A Hester-Dendy sampler is a nifty device which allows one to collect samples of algae, 
mollusks or other freshwater or marine organisms that attach themselves to underwater 
surfaces. You will need to leave this sampler in the same location, undisturbed, for at 
least a few weeks. 

Materials Needed 
o four or five pieces of scrap wood or plywood, roughly 4" square or round.  
o one eye bolt (about 10-12" long) 
o 2 nuts and 2 washers for each plate of wood used 
o lead weights (fishing weights will do nicely) 
o cord to suspend sampler  

What to Do: 
1. Drill a hole in the center of each piece of wood. 
2. Slip a piece of wood onto the eye bolt, holding it in place with a nut and washer on 
top and another on the bottom of the wood. 
3. Do the same with the other pieces of wood, making sure that there is a quarter to half 
inch between each in order to give the organisms room to attach and grow. 
4. Attach the lead weights to the bottom of the sampler. Use enough weights to keep 
the sampler still while it is hanging in the water, or partially buried in a stream bottom.  
5. Attach the cord to the eye of the bolt.  
6. Tie the other end to a dock or pier where you know your sampler will be safe from 
tampering or theft. If using the Hester- Dendy Sampler in a stream, tie it to a tree so it 
will not be swept downstream by high water. 
7. Come back in a few weeks and collect your samples. 
8. Disassemble the sampler to facilitate viewing of the organisms which colonize it. 
Unscrew the nuts on the eye bolt and gently swish the wood pieces in a pan of water to 
release the organisms which have attached themselves to the surface.  
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Source: http://www.esu7.org/~waterqweb/Macro_inverts/equipment.htm
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Low-Cost Van Dorn Water Sampler 

by Larry Caton 
 

This homemade Van Dorn style water sampler is used to collect samples at depth. It 
can be built for about $35 - which is 5 to 10 times less than commercial models. 
 
The unique feature is the release mechanism. Whereas typical Van Dorn samplers use 
a weighted "messenger" that is sent down the rope to strike a trigger and release the 
plungers, this homemade version uses a sportsfishing down-rigger clip. These clips are 
normally used when trolling for fish, and are designed to release when a fish strikes the 
bait. Similarly, a sharp tug on the rope releases the plungers when the water sampler is 
at the desired depth. 
 

 
 
 
 
 
 
 
Source: http://www.epa.gov/owow/monitoring/volunteer/newsletter/volmon06no2.pdf 
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