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V. TERRESTRI AL COLLECTI NG APPARATUS

These itens are designed for use in collecting land invertebrates, vertebrates, and
plants. Instructions for killing, preserving, and stor ing these organiisns can be
found in a variety of books and journals.

A. | NSECT COLLECTI NG APPARATUS

Insects are the nost common, familiar organisnms everywhere in the world. [terns
described in this section are used in collecting and treating them

B. SO L ORGAN SM COLLECTI NG APPARATUS

Thesepi eces of equi pnent enabl e students to discover the nultitude and diversity
of living things in the soil.

C. SMALL VERTEBRATE COLLECTI NG APPARATUS

Smal | |izards, snakes, birds and mammals nay be captured alive using these devices.

D. PLANT CO.LECTI NG APPARATUS

The vascul um and plant presses in this section are used in collecting and pre-
serving plant materials.



A . Butterfly Net
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| NSECT COLLECTI NG APPARATUS

N

(1) Handl e

a. Material s Required

Conponent s
(1) Handl e

(2) Loop

(3) Net

b. Construction

Qu Itenms Required

| Wood Dowel (A)

1 Heavy Wre (B)

I Stiff Wre (0

1 Nyl on Bag (D)

(1) Handle
0.4 | ]
0.3 L
End View . )
Side View

(3) Net

Di nensi ons

100 cmlong, 2 cm
di anet er

115 cmlong, 0.3 cm
di anet er

About 80-90 cml ong,
0.1 cmdi anet er

50 cmwi de, 60 cmlong

The length of the dowel (A) from
whi ch the handl e i s made may be
varied accordi ng t o personal
preference. Cut two grooves in
one end of the handle, one
opposite the other. Make these
grooves about 7 cmlong, 0.3 cm
deep, and about 0.4 cmwi de.



Bi ndi ng of Loop
to Handl e

(3) Net

c. Notes
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Forma |l oop 30 cmin diameter
fromthe heavy wire (B). Leave
about 7 cmof excess wire at
each end which will fit into the
grooves i n the handl e. Bend
these 7 cmportions to 90°
angles. Fit the wire ends into
the grooves in the handl e and
bind themin place with the
stiff wire (Q.

Sel ect a finely meshed nyl on
laundry bag (D) or sew a net
froma piece of nylon cloth or
simlar sturdy cloth with a
relatively open weave. \Wether
a bag is used or a net sewn
specifically for the butterfly
net, make sure the opening of
the net is5 - 10 cmgreater in
circunference than that of the
loop. Sinply sewthe open por-
tion of the net around the | oop

wi th strong thread.

(i) Use the butterfly net to collect flying insects of all kinds. If it is

sturdily made,
in the grass.

and storing collected insects.

it can al so be swept through high grass to collect insects living

Consult a good source book for infornmation on preserving, nounting,

(ii) The material used for the net nust have a fine mesh through which insects

cannot escape.
easily pass throughit withlittle resistance.

for this purpose.

At the same time, the mesh nmust be open enough to pernit air to
Parachute nylon i s especially good
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A2. Killing Jars

(1) Stopper

- (2) Bottle

a. Materials Required

Conponent s Qu Itenms Required Di nensi ons

(1) Stopper 1 St opper (A) To fit bottle

(2) Bottle ! Gass Pill Bottle (B) Approxi mately 10 cm

I ong, 4 cmdi aneter

b. Construction

(1) Stopper Sel ect a cork or rubber stopper

(A) which will effectively seal
the bottle airtight.

(2) Bottle Use a gl ass bottle (B) with a
wi de nout h.
c. Notes
(i) Killing bottles for insects can be made in several ways. Sone are

exceptional | y dangerous and should only be used by the instructor. Be certain to
| abel all jars as to their contents.

(ii) The follow ng are met hods of preparing killing jars:

(A) Cyanide Killing Jar - This is extrenely dangerous and should only be
used by the instructor. First, put athinlayer (0.5 cnm of potassiumor sodi um
cyani de crystals in the bottomof the bottle. Cover this with a simlar |ayer of
fine sawdust or dry plaster of Paris. Finally, cover both |ayers with a | ayer of
wet plaster of Paris. The jar is ready to use when the plaster hardens. Be sure

to keep it tightly stoppered except to kill insects. Use only rubber stoppers.
(B) Ethyl Acetate Killing Jar - Put athin (0.5 cm |ayer of wet plaster
of Paris in the bottomof the jar. When it has dried, put sonme ethyl acetate over

the plaster and cover it with a small amount of tissue paper. This is also
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especi al | y dangerous and shoul d be kept tightly stoppered.

(C) Carbon Tetrachloride Killing Jar (1) - Pin a small piece of blotting
paper or cotton to the bottomof the stopper. Saturate this with carbontetra-
chloride just before putting the insects in the jar. This is a nuch safer jar for
student use as the carbon tetrachl oride quickly evaporates

(D) Carbon Tetrachloride Killing Jar (2) - Use a one-hole stopper for the
jar with a short piece of glass tubing extending through the hole. Plug one end of
the tube with cotton. Place the insect in the jar, and replace the stopper. Then
carbon tetrachloride can be dripped through the tube onto the cotton plug where
the fumes will kill the insect.

(E) Carbon Tetrachloride Killing Jar (3) - Place several rubber bands in
the bottom of the jar and soak them overnight in carbon tetrachloride. Pour off
the excess liquid and put a tight-fitting piece of blotting paper over the bands to
keep themin pl ace. This jar is relatively long lasting inits killing power.

(iii) The cork or rubber stoppers may absorb the toxic funes fromthe jar so be
sure to destroy themwhen the jars are discarded. Be absolutely certain that no
fumes escape through the cork. It may be necessary to dip cork stoppers in nelted

paraffin wax to seal themconpletely.
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A3. Rel axi ng Jar

(1) stopper

\
N

(2) Bottle

a. Materials Required

Conmponent s Qu Items Required Di mensi ons

(1) Stopper 1 Cork Stopper (A To fit bottle

(2) Bottle 1 Gass Pill Bottle (B) Approximately 10 cm

[ ong, 4 cmdianeter

b. Construction

(1) Stopper Sel ect a cork or rubber stopper

(A) whichwill effectively seal
the bottle airtight.

(2) Bottle Use a glass bottle (B) with a
w de nout h.

c. Notes
(i) Relaxing bottles are used to make dead insects nore flexible so that they

can be mani pul ated into a desirable nounting position.

(ii) The following is a nethod for preparing a relaxing jar: Place sone npi st
sand in the bottomof the jar and add a few drops of carbolic acid to inhibit nold
growth. Cover the sand with a piece of noist blotter paper. Leave the insects in
the jar overnight to relax them
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M. I nsect Spreadi ng Board

(1) Platform

a. Materials Required

Conponent s Qu Itens Required Di nensi ons
(1) Platform 1 Wod (A) 12 cmx 30 cmx 1.0 cm
2 Wod (B) 5.5 cmx 30 cm x
0.5 cm
2 Wyod (O 55 cmx lcmx 2 cm

b. Construction

(1) Platform Cut the two small pieces of
wood (C) in half diagonally,

yi el di ng four wedge-shaped

-

pieces. Gue two of the wedges
l,: 5.5 > to the backs of each of the two

slats (B). Turn the two slats
over and glue themto the base
(A). Leave a 1.0 cm gap between
the two slats.

30

5.5_5-/\4‘/

c. Notes

(i) Make the slats (B) fromthe softest wood available (e.g., balsa). Consult
a good bi ol ogi cal source book for details on preparing insects to be pinned and
prepared on the spreadi ng board.
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(ii) A sinple, inexpensive spreading board can be nmade froma cardboard box.
Renove the top and cut the ends as shown in the illustration. Then glue two pieces

of cardboard to the box to conpl ete the spreadi ng board.

Car dboard
Slats

Cardboard
Box
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A5. Beating Sheet *

a. Materials Required

Conponent s Qu Itenms Required
(1) Sheet and 1 Heavy Cloth (A)
Supports 2 Wooden Sl ats (B)

b. Construction
(1) Sheet and Supports

Sew -~

V/ Detail

(1) Sheet and Supports

Di nensi ons
100 cmx 100 cm
125 cmx 4 cmx 1.0 cm

Fol d back about 10 cmof the
heavy cloth (A (nuslinwll
wor k) at each corner and sew a
pocket into each such that the
tips of the wooden slats (B)
will fit intothem

*Adapted fromJens W  Knudsen, Biol ogical Technigues, (New York: Harper and Row,

1966), p 209.
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c. Notes
(i) The sheet is held under shrubbery and insects are shaken off onto it where
they can easily be captured.

(ii) Banboo, wooden dowel s, broomhandles, etc. can be substituted for the
wooden slats. |n any case, the crosspi eces can be renoved after use to permit

conpact storage
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AB. Aspirator

\\

"(3) Intake Tube

(2) Draw Tube g <—— (1) Receptacle

N

a. Materials Required

Conponent s Qu Items Required Di nensi ons
(1) Receptacle 1 Test Tube (A) 15 cmlong, 1.6 cm
i nsi de di amet er
1 2-Hol e St opper (B) To fit test tube
(2) Draw Tube ! d ass Tube (C) 6 cmlong, 0.2 cm
i nsi de di anet er
1 Rubber Tube (D) 35 cmlong, 0.3 cm
i nside dianeter
1 Gauze (E) lecmx 2 cm
1 Tape (F) 2 cmlong
(3) Intake Tube 1 d ass Tubing (G 16 cmlong, 0.3 cm

i nside dianeter

b. Construction
(1) Receptacle Pl ug the end of the test tube

(A) with a two-hol e stopper (B).



(2) Draw Tube
S
dass (C)— s

CTTTE%7

Tape (F)——>

- [

Det ai |

Gauze (E)

(3) Intake Tube

c. Notes
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Use the tape (F) to hold the
gauze (E) in place over the end .
of the glass tube (C). Be
certainair still flows freely
through the end of the tube.

Insert the end of the tube

t hrough one of the holes in the
stopper. Attach the end of the
rubber tube (D) to the glass tube

(0.

Bend the glass tube (G to an
120° angl e about 6 cmfrom one
end, and insert this endinto
the remaining holeinthe

st opper.

(i) The aspirator is a useful instrument when collecting insects which are too

smal | or too fragile to be collected by hand.
bet ween one's teeth and the intake tube near the insect to be collected. The

col l ector then sucks in and the insect is captured.

fromentering the drawtube.

To operate, place the drawtube

The gauze prevents the insect

(ii) Aglass bottle or vial may be used in place of a test tube, but in any case
The stopper may be either rubber or cork,

atight-fitting stopper is required.

and cotton may be used in place of the gauze.
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A7. Night Flying Insect Collector

a. Materials Required

W
% |

Conponent s
(1) Base

(2) Body

~/

|\

Qu Itens Required
1 Wod (A)

1 El ectric Lightbulb
Socket (Porcelain) (B)

2 El ectrical Wre (Q

1 El ectrical Plug (D

2 Wood (E)

2 Wood (F)

1 H nge (G

4 Fine Wre Msh (H

1 Thi ck Rubber Band (I)

1 d ass Container with Lip (J)
| Li ght Bul b (K)

2 Screw Eyes (L)

1 Wre (M

/(2) Body

(1) Base

Di mensi ons

20cmx 20 cmx 2 cm
12 cmdi anet er

50 cmlong, 0.3 cm
di amet er

22 cmx 50 cmx 1.0 cm
20 cmx 50 cmx 1.0 cm

20 cmx 17 cm
500 m
100 watts

2.5cmlong, 0.2 cm
di amet er

60 cmlong, 0.1 cm
di aret er



1 Thi n Sheet Met al
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| Wre (0

2 Wyod Screws (P)

b. Construction

(1) Base

(N

10 cmx 10 cm

10 cmlong, 0.1 cm
di anet er

I cmlong

The electric light bulb socket
(B) is centered on the base (A)
and two holes are drilled through
the base for the attachment of
the electrical wires (C) to the
termnals on the electric Iight
socket. Attachtheelectrical
wires to these terninals and
extend t hemthrough the base.
The socket is then screwed into
pl ace on the base using wood
screws. Attachtheelectrical
plug (D) to the wires to conplete

the base.

The two pieces of wood (F) are
nail ed into place on opposite
One of the

pi eces of wood (E) is nailed

si des of the base.

onto the third side of the base
where it overlaps the two ends
of the sides al ready attached.

It is then nailed to the other
two sides. Take the | ast piece
of wood (E) and attach the hinge
(G tothe bottomof it and to
the bottom of the base so that
it forns a door which opens

downwar d.
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w_—-Hinge (G)

Si de View

R 20—

2> 1
17
Wire Together
Along This Edge

o

Pattern

Nail These
Edges to Box

Conpl et ed Funnel

Col | ar

Take the four pieces of wire
nmesh (H) and cut themto the
pattern shown, then wire them
toget her along their edges to
forma square funnel. The
opening at the bottomof the
funnel (4 cmsquare) should be
the sanme width as the dianmeter
of the neck of the collecting
bottle (J) used. Nail three of
t he edges of the funnel along
the top edges of the fixed
sides of the trap. O course,
do not nail the fourth edge to
the door or the door wll not
open

Next, cut a collar fromthe piece
of sheet metal (N) so that it
will fit under the lip on the

gl ass container (J). Cut this
collar in such a way so that it
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Funnel
~

NONNN

{

Collar

Glass
Container
(3)

-

AONOANARNNNNN
S ASSNSAIANNNANNN

Si de Vi ew

Wre (M

 LCollar

411 Funnel

*\\*-—Rubber
Band (
o

Top View

[~

does not forma continuous
circle, but instead has a break
init. Now, wap the collar
tightly around the neck of the
gl ass container just under the
lip. Pull the two free ends

t oget her and overl ap them Then
punch a hol e through the ends
and pl ace the piece of wire (0)

t hrough the hol es and bend it so
that it holds the collar tightly
closed. The gl ass contai ner

can now be picked up by the

col lar without falling through
it. Renove the collar, force
the mouth of the gl ass container
up through the bottomof the
hole in the funnel, and repl ace
the collar so that it holds the
gl ass container in place.

Pl ace two screws (P), one on
the outside of the door about

2 cmdown fromthe top, and the
other in the sane position on
the si de opposite the door

Then, close the door and stretch
the rubber band (1) fromone
screw to the other over the top
to hol d the door closed

Finally, attach the two screw
eyes (L) to opposite corners on
the sides of the top and secure
the wire (M to them and screw
the light bulb (K) into the
socket .
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c. Notes

(i) To operate, sinply hang the trap at night outside froma fixture (e.g., a
tree linb), and attach the electrical wires to a power supply. Be sure to hangt
in an area where there are a |l arge nunber of night-flying insects. The light will
attract the insects and they will fall into the glass container. When a sufficient
nunber have becone trapped in the container, place a wad of cotton soaked in
carbon tetrachl ori de over the opening, thus killing the insects.

(ii) By placing two hinges on the side of the door, it can be opened to the side

if so desired.
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B. SO L ORGANI SM COLLECTI NG APPARATUS

Bl. Soil Organi smSieve

(1) Sieve

a. Materials Required

Conponent s Qu Items Required Di mensi ons

(1) Sieve 2 Wod (A) 30 cmx 10 cmx 2 cm
2 Wod (B) 26 cmx 10 cmx 2 ¢cm
1 Wre Screen (C 30 cmx 30 cm

b. Construction

(1) Sieve Sinply nail or screwthe four
wood boards (A B) together to
forma frane and nail the piece
of screen () to the bottom of
the frame.

c. Notes

(i) Use the sieve to separate out soil organi sns such as worms, grubs, etc.,
fromthe material in which they are |iving.

(ii) Carefully choose the size of wire nesh used in the sieve. A nesh or screen
with too fine a weave will becone cl ogged with soil and rendered usel ess. Arel a-
tively wide nesh will work well if the soil is coarse, allowi ng the organisns to
fall through the mesh while holding back the soil.
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(iii) Aframe for the sieve can al so be nade by knocking out the bottomfroman
ol d drawer or wooden box.
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52. Soil Insect Trap

(2) Funnel

N ———]

A
L
>

N

a. Materials Required

Conponent s Qu Items Required Di nensi ons
(1) Can 1 Tin Can (A 0.5 liter capacity
(2) Funnel | Wre Mesh (B) About 15 cmx 15 cm
b. Construction
(1) Can Renove one end froma tin can
(A).
(2) Funnel Cut a pattern for the funnel

fromthe wire mesh (B). The
out si de di aneter of the pattern
shoul d be approximately 2 cm

wi der than the diameter of the
can (A) used.

Connect the two edges of the
cutout portion of the pattern by
Edges "Sewn" "sewi ng" themtogether with
with Wire wire. Thiswill result ina
cone with a hole at the apex.

Conpl ete the soil insect trap
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by inserting the funnel in the

Wire \ open end of the can and fol di ng
Wire Mesh the excess wire mesh down around
Funnel
the outside of the can to hold

«+—=Can (A) it inplace. |If necessary, a

pi ece of wire wapped around the

out side of the can and tw sted
Side Vi ew tightly will help hold the
funnel in place too.

C. Notes

(i) Place the trap in a hole in the ground so that the top edge of the trapis
even with the soil Ievel. Thus, small insects and other ground organisms crawing
across the trap will fall through the hole in the funnel into the can. Check the

can periodically for captured organi sns.

(ii) The trap can be varied by making the funnel portion fromal um numfoil,
waxed paper, or other materials which are snooth and will help prevent the organ-
isms fromcraw ing out of the trap. Al'so, dusting the inside walls of the can with
fine powder (e.g., talcumpowder) will prevent organisms fromcraw ing up the

wal | s and out of the cage.
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B3. Baer mann Funnel

(2) Screen

P sesisTevaTe T
PSP IS S
XIS RS

(1) Funnel

a. Materials Required

Conponent s Qu I'tems Required Di nensi ons
(1) Funnel 1 d ass Bottle (A) About 7 cmdi aneter,
20 cm | ong
1 d ass Tube (B) 5cmlong, 0.5 cm
i nsi de di anet er
| | -Hol e St opper (Q To fit bottle opening
| Rubber Tube (D) 12 cm | ong
(2) Screen 1 Fine Wre Mesh (E) 7 cm di amet er
1 Stiff Wre (F) 16 cmlong, 0.3 cm
di anet er

(3) danp ! Screw d anmp (G Chent | VI A4
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b. Construction
(1) Funnel

— Cut Here

Soda Pop Bottle

(2) Screen

Ri ng

Fol d Edges of
Mesh Under

(3) Ganp

c. Notes

Cut the top of a glass soda pop
bottle (A) off (See CHEM I/ F2
Force a short piece of glass
tubi ng (B) through the one-hole
stopper (C) and seal the open-
ing with the stopper. Next,
attach the rubber tube (D) to
the glass tube.

Make a ring slightly smaller in
di aneter (i.e., about 5 cm

di anmeter) than the bottle with
the stiff wire (F). Fold the
edge of the circul ar piece of
wire mesh (E) under the wire
ring. The wire mesh will pro-
bably be stiff enough to hold
itself in place w thout being
wired to the ring.

Use the clamp (G to seal the
rubber tube airtight.

(i) The Baermann funnel is designed to extract soil nenmatodes fromsoil. To

use it, it must be supported by a ring stand.
end of the tube extend into a small vial or

C anp of f the tubing, and let the

Set the wire nesh disc into

the funnel, put a snall cloth bag of soil on the disc, and fill the apparatus

withwater. After an hour or so, release the clamp to collect a small sanple of

wat er whi ch can be exanined for soil nematodes.

(See illustration on next page.)
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Funnel

T

Cl ot h Bag of Soi l
Wre Mesh Disc

~—————— Support with Ring
Stand Here

Water

Glass

Tube (B) One- Hol e St opper (Q)

Rubber ———»{| «——Clamp (G Here
Tube (D)

- Bottl e

(ii) Ifcommercial funnels of the correct size are avail able and i nexpensi ve,
they can be substituted for the bottlefunnel. Al so, the end of the rubber tube
can be sealed off with a pencil stub or piece of wooden dowel if a good clanp is

not avail abl e.



B4. Berlese Funnel
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(1) Funnel

8 o (3) dass Jar

a. Materials Required

Conponent s

(1) Funnel 1
(2) Steel Wol 1
(3) dass Jar 1

b. Construction
(1) Funnel

-— Cut Here

(2) Steel Wol

Qu Items Required

G ass Bottle (A

St eel Wol

d ass Jar

(B)
(Q

Di nensi ons

About 7 cmdi anet er,
20 cm | ong

30 g

50 m capacity

Cut the top of a soda pop bottle
(A) off (See CHEM I/F2 to nake
the funnel. Alternately, use a
commercial glass or netal funnel,
or make one using metal foil or

heavy paper.

Pl ace the steel wool (B) inside
so that it bl ocks off

the opening.

t he funnel
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(3) dass Jar Fill the jar (C) about 1/2 full
of al cohol or formalin and pl ace
it directly under the funnel

Cc. Notes

(i) To use the Berlese funnel, a ring stand and |ight source are needed.
Support the funnel with the ring stand so that the neck of the funnel is directly
over the glass jar. Place a 25 watt light directly above the funnel and close
enough to the funnel that the heat fromthe bulb will warmthe contents of the
funnel. Place the soil sanmple in the funnel so that it rests on the steel wool.
Pick out the larger soil organisms with forceps. The snaller organisms will be
driven down by the light and heat of the bulb until they drop through the steel
wool into the preservative in the jar. The apparatus should be left in place
several days to insure that nost of the organi snms are coll ected.

Light Source

Ri ng '/l\

St and
\ /Funne1 (A)

“—————— S0i1 Sample

\\

Steel Wool (B)

H Jar (O with Preservative
e

f uat -
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SMALL VERTEBRATE COLLECTI NG APPARATUS
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G . Sinple Box Trap

Front View

a. Materials Required

Conponent s
(1) Body

(2) Trip

(3) Door

B S

|t ens Requi red

Wod (A
Wod (B)
Wood (Q
Wre Mesh (D)

Wood (E)
Metal Hinge (F)

Eyed Screw (G

String (H
Wod (1)
Round- headed Screws (J)

Construction Board (K)

Flat Metal (L)

Di nensi ons

60 cmx 20 cmx 1.0 cm
58 cmx 20 cmx 1.0 cm
5cmx 5 cmx 0.5cm
20 cmx 22 cm

17.5 cmx 55 cmx

0.5 cm

5cmx 5 cm

2 cmlong

85 cm

10 cmx 4 cmx 1.5 cm
Approximately 1.0 cm

| ong

19 cmx 20.5 cmXx

0.25 cm

15cmx 1.5 cmx 0.5
cm
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2 Bolts (M 1.25 cmlong
2 Nuts (N) To fit bolts
(4) Stop 4 Tacks (0) 1.0 cmlong
1 String (P) 7 cm
1 Rubber Band (Q --
1 Wod (R 6 cmx 2 cmx 2 cm
1 Bolt (9 5 cmlong
1 Nut (T) To fit bolt
b. Construction
(1) Body Begi n the body by cutting a
goove 0.3 cmwi de and 0.5 cm
. deep parallel to the end of
4 two of the pieces of wood (A).
Wood (A) —¥ This groove is 1.0 cmfromthe
// end. Nail or screwthese two
S boards to the third board (A).

Grooves

60

In the corner of the board (B)
to be used as the top, drill a
Wood (B \ hole 0.7 cmin di aneter about

T 3 cmfromeach edge, and drill

o «~ Holes \ 20 a hole about 0.5 cmin dianeter

° i through the other end of the

e 58—»{ top, 1.0 cmfromthe edge and
Top View centered. Set this board (B)

aside until the trip (2) is

conpl et ed.
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Seal off one end of the body by
nailing the wire mesh (D) toit.
Triangular Top Board (B) Reinforce the corners with tri-

Bl ock -

angul ar pi eces of wood gotten
by cutting the wood pieces (C

i nhal f diagonally. Again, do
(partvivarlelg/b?l:]t (g)vvay) not seal the end until the

trip (2) and top board (B) are

in place.
End View
/
T ,
/ <} _Cut Along
> 4 Thi s Line
:L s
/
F—5 —»
(2) Trip Screw the eyed screw (G into

one end of the wood (E) about
1.0 cmfromthe edge and cen-
tered. To the back of this
board, fasten the hinge (F)

~—Eyed Screw |- Hinge (F) whi ch al so shoul d be about 1.0
\f/ cmfromthe edge and centered.
T T I T T T IITIZIT I Z T T ZI2 727 Next, fasten the other half of
Si de Vi ew (Cross-section) the hinge to the bottomof the
body so that the board is

T ]
centered in the bottomof the

Detail body (i.e., it should be 2.5
cmfromeach end and 0.25 cm
fromeach side of the body).

H nge (F) Use round- headed screws (J) so

V/////?////f// that the hinge cannot close

completely flat. Inthis way,

Screw (J) Heads ——— the trip will be held up at a
slight angle, which is needed in

the design of thistrap. Alter-
nately, the length and tension
of the trip string (N) can be
adjusted to hold the tripin
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String (H

Top (B)

/

VISV IRENSINONTIAEN

Wire f
Mesh (D)

|. //II////[/l/l////[]ll[/II/;;;/

Si de Vi ew( Cr oss- sect ion)

Drill Hole
a

/WOOd Block (I)

[ LLLLIILI P 777777777777 7)

[ ///////7///ff‘\?ml!1111111/l

Si de Vi ew ( Cross-section)

the desired position wthout the
necessity of using this type
of hinge and screws.

Now tie one end of the string to
the eyed screw (G in the trip
(H). Run the other end of the
string through the hole in the
top board (B) of the body which
may now be nail ed or screwed
into place. Also, thewire
mesh (D) for the end of the

body may be fastened in place
after the top is finished.

To conplete the trip, cut a
notch fromthe bl ock of wood (I)
and attach the free end of the
string to the block by tying

it through a hole drilled in

t he bl ock.



-123-

(3) Door
K----- lg —>
20.5
Hol e
\ 95>
—=
|8 ) 4"3
Bolt (M "Metal Bar (L)
/ Door
‘ g
\i I
Trip
Det ai |
(4) Stop

Hole I‘\ 3‘1

Cut a hole 4.25 x 1.0 cmin the
construction board (K) 3 cm
fromthe end of the board and
centered. Next, using the nuts
(N) and the bolts 90, bolt the
flat netal bar (L) into position
just under the hole. Holes wll
have to be drilled through the
board for the bolt to go
through. The door is now
finished and shoul d slide easily
up and down in the notches in
the sides of the body.

Cut the piece of wood (R) as
shown and drill a hole in the
wood slightly larger in dianeter
than the bolt (S) used.
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Hamrer a tack (0) into each side
of the stop (R), and run a bolt
(S) through the stop and the

-‘_'/____/’__T hole in the corner of the top.
Screw the nut (T) | oosely onto
Tacks (0) the bolt. Hammer two ot her
(‘ tacks (0) into the top of the
Rubber .
(P)/'\‘?/“/Band (Q) body, one to either side of the
Strin ;
g T stop and slightly behind it.
. !
Finally, tie the piece of
St op (R)/ A Door

string (P) between the tack in
the left side of the stop and
the tack to the left in the top,
and simlarly attach the rubber
band (Q on the right side.

Fix the tension in the rubber
band so that the stop will be
hel d out over the door when the
door is closed, thus preventing
t he door frombeing raised
after the trap has been sprung.

c. Notes

(i) To set the trap up, place it where small animals are 1 ikely to be found.
Push the stop out of the way and put the door between the grooves in a raised
position. Next, push the notched portion of the trip block through the hole in
the door to ho Id the door up. Release the stop, allowi ng the rubber band to pull
it against the door. At this point, the string attaching the trip block to the
trip should be taut. Finally, place a suitable bait in the extrene rear of the

cage on the trip.

Door
Trip Block 4

¥

! -}
7 v v 7 // .
L/A /77777 7777 7777777 200 n Si de Vi ew

(Cross-section)

Trap in "Set' Position

220 22 2282207 L2220 L ZZ L2 LD
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Because the round heads of the hinge screws hold the trip up at a slight angle, the
animal entering the trap nmust nove to the rear of the trap before the conbination

of its (the animal's) wei ght and | everage causes the rear of the trip to drop down,
pulling the trip block back out of the hole in the door. The door then drops down
in the grooves, the metal bar aiding in a faster drop. Finally, the stop is pulled
out over the top of the door once the door is out of its way, and is held over the

door because the rubber band pulls against the string.

R -~ Tl"]p B]OCk /.St op
T
| — I Side View
) (Cross-section)
- Door Trap in "Sprung"
(,\ Posi tion

(ii) I't may be desirable to nodify the construction of this trap by naking it
with wire mesh sides as many animals are difficult to entice into encl osed spaces

(iii) This design can be altered in nany ways, especially with respect to propor-
tion, dinensions, and materials used, including plywod or other thin but strong

constructionmaterials.



C2. Potter Bird Trap *

(2) Door
(Screen Not ———
Shown)

(3) Trip

a. Materials Required

Conponent s
(1) Frame

(2) Door

(3) Trip

*Adapt ed fromNuf fi el d Foundati on, Teacher's Gui de
(Engl and:  Longmans/ Pengui n Books,
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Itens Required

Wod (A)
Wod (B)
Wod (Q
Wre Screen (D)
Wre Screen (E)

Stiff Wre (F)
Stiff Wre (O
Stiff Wre (H)

Wre Screen (I)

"I Tack (J)
Stiff Wre (K)

(1) Frame
(Screen Not
Shown)

Di nensi ons

24 cmx 2 cmx 2 cm
50 cmx 2 cmx 2 cm
20 cmx 2 cmx 2 cm

23 cmx 49 cm

23 cmx 23 cm

125 cmlong, 0.3 cm

di aret er

60 cmlong, 0.3 cm
di anet er

27 cmlong, 0.3 cm
di anet er

22 cmx 22 cm

1 cmlong

25 cmlong, 0.3 cm
di amet er

The Mai nt enance of Life,

1966), p 20T.
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3  "U' Tacks (L)
I Hood (M

b. Construction

(1) Frame

/ Wood (B) ——20

0.5

Wod (A)—» o——-—- 23 ——d

p— 24 —
Top View

(2) Door

20

1

| em | ong
19 cmx 12 cmx 1.0 cm

Nai | and gl ue the basic franmework
t oget her as shown. Begin by

nai | i ng one pi ece of wood (Q to
the ends of two |ong pieces (B).
Najlfour of the remaining short
pi eces (C to the U shaped piece
already made. Nail one in an
upright position at each end of
each long piece (B) to formthe
coners of the trap. Next,

nail the two remaining pi eces of
both the short (C and long (D
wood to the ends of the four
upri ght pieces to conplete the
basic trap franmeworKk.

Drill holes the same dianeter
(0.3 cm as the stiff wire (F)
used for the door in the piece
of wood (A) to act as "seats"
for the door frame. Drill

these holes 1.5 cm deep. Nail
the four long pieces of screen
(D) to the sides, bottom and
top of the trap and nail the
square piece (E) tothe rear end
to enclose all but the front of
the trap in screening.

Bend the ends of two pieces of
wire (H over about 2 cmfrom
each end. Bend the ends of the
ot her two pieces (H aroundthe
first two pieces toforma
square framework. Fold two
edges of the wire screen (1)
around two sides of the frane
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50

~—— [oor

Screen (])

<4+—Guide (F)

l— Wood
Frame

Front View

\ "U' Tack
(J)

Si de Vi ew

and "sew' the screen together

withwre.

Bend the piece of wire (F) to a
"U' shape. Slip the ends of
this wire through the open ends
of the wires in the door frane.
The door should slide up and
down easily with the U shaped
wire acting as a gui de. Next,

i nbed the ends of the "U' into
the holes in the front piece
(A) of the wooden frane. They
may be glued in place if neces-
sary. \en the door slides
down the guide, it should
effectively bl ock the entrance
of the trap with little or no

gap.

Tack the end of the piece of
wire (G to the rear of the cage
with a "U tack (J) and bend

it down until it touches the top
of the door frane. Bend t he
remai ni ng end around the wire

(F) to help stabilize and sup-
port the door frame.
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(3) Trip Bend up 5 cmof the wire (K) to
a right (90°) angl e and bend 1.0
¥ .
5 cmof the other end of the wire
__L to aright angle in the opposite

! ’
HI 19 direction. Tack the wire to
the wood (M with the three"U

tacks (L) as near to one of the

T 12 cm edges as possi bl e.
Si de Vi ew
e 12 ——>
"U' Tacks () =
N>

C. Notes

(i) To use the Potter bhird trap, place it in a place where the desired type
of bird is known to congregate. It may be necessary to anchor the trap in some
manner in order to prevent it from being disturbed. The trap is set by pulling
the sliding door all the way up and placing the trip inside the trap at such an
angl e that, when the door is lowered, the |ower cross wire of the door rests on
the bent portion of the trip wire. The slight pressure of the door on the trip
shoul d both hol d the door up (and open) and keep the trip at a slight angle.
Finally, bait the trap with a suitable attractant for the particular type of birds
desired. A bird entering the trap for the bait will hop on the wooden part of the
trip causing the wire to be pulled out fromunder the door which will drop down in

pl ace and trap the bird.

(ii) This trap, unlike others, doesn't require the hunter to hide in a blind

waiting for a bird to enter..

(iii) The dinensions of thiis trap can be altered according to the size of the
birds being trapped. Also, the trap may be baited in such a way as to attract
ot her ani mal s besi des birds..



C3. Snare
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(1) Handl e

Pt , )
m "
\(2) Cord
a. Materials Required
Conponent s Qu Itens Required Di nensi ons
(1) Handle 1 Wooden Rod ( A) 100 cmlong, 2 cm
di anet er
2 Eyed Screws (B) 1 c¢cm di amet er openi ng
(2) Cord 1 I nsul at ed Copper Wre (Q 250 cmlong, 0.3 cm
di amet er
1 Washer (D) 3 cmdi anet er

b. Construction
(1) Handle

NUH TaCk (E)

{

(2) Cord

Q Q
.}4——50——*—35 —>-15

0] ) 4

LongI//7\\\

End

f Long End

Short
End

A

U- Shaped
Tack (E)

1 cmlong

Screw one eyed screw (B) 15 cm
fromthe end of the wooden rod
(A) and screw the second screw
(B) 50 cmfromthe other end.

Tie the cord (C) securely to
the rod at a point approxi mately
10 - 15 cmfromthe end. The
short end shoul d be at | east

10 cmlong as it will be used
again to be tied to the I ong end.

Run the | ong end of the cord up
to the end of the rod and form
a loop. Holdthe loopin

place with a U-shaped tack (E).



c. Not es

Tie Ends Here

Long End

Long End
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At the end of the | oop, begin

wr appi ng the long end of the
cord tightly around the rod
until the short end has been
reached. At that point, tie

the I ong and short ends securely.

Extend the | ong end through the
| oop and then extend it back to
formthe snare. The I ong end

is kept in position by extend-
ing the ends through the eyes
on the rod. When the long end
of the cord extends through

the second eyed screw, tie the

| arge metal washer (D) to it to
make a pul |l ring.

(i) Use the snare to capture snakes, lizards, and other snmall animals which are

difficult or dangerous to capture by hand. The | oop nust be placed over the

animal's head, then pulled tight to hold it fast.

(ii) Bamboo or other naterials may be used i nstead of wood for the rod. Rope

can be used instead of insulated wire, but the wire is better since it is stiff

and this hel ps keep the snare | oop open instead of hanging |inp.
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C4. Reptil e Hook

(2) Fixed
Jaws

™~

(3) Movable

(1) Handle Jaws
a. Materials Required
Conponent s Qu  Itens Required Di mensi ons
(1) Handl e ! Woden Dowel (A) 100 cmlong, 1.5 cm
di anmet er
1 Nai | (B) 1.5 cmlong, about
0.2 cmdi anet er
2 Eyed Screws (C 2 cmlong, I cm
di arret er openi ng
(2) Fixed Jaws 2 Sheet Metal (D) 10 cmx 6 cmx 0.1 cm
2 Tae (B About 50 cm
(3) Mvable Jaw 1 Sheet Metal (F) 10 cmx 9 cmx 0.1 cm
1 Spring (G 12 cmx 0.5 cm
| Steel Wre (H 100 cml ong
| Washer (1) 3 cmdi aneter
1 Bolt (J) 0.4 cmdi anet er,
2.5 cmlong
1 Wng Nut (K) 0.4 cminternal
di anmet er
1 Tape (L About 50 cm
1 Rubber Tubing (M 7 cmlong, 1.0 cm
di anet er
b. Construction
(1) Handle Screwthe two eyed screws (C)
i nto the wooden dowel (A) so
that the opening of the "eye"
Eyed
l 30 -oon- .. 40 ‘——"“/Screw (9  faces the ends of the dowel.
1 Hammer the nail (B) into the

/'l‘— 15 ’_’{ opposi te side of the dowel at

Nail (B) t he angl e i ndi cat ed.



0.4 D|arreter 0

/O 15
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(2) Fixed Jaws

\ I nner Edge

Bend —

(3) Movabl e Jaw
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Cut a notch into the end of the
dowel nearest thenail. This
not ch needs to be 3 cmdeep and
about 0.15 cmwide (i.e
slightly wider than the sheet
netal (F) used for the novable
jaw). Finally, drill ahole
0.4 cmin dianmeter | cmfrom
the end, and perpendicular to
the notch.

Cut the two fixed jaws to shape
fromthe sheet netal (D). Drill
or punch a hole 0.5 cmin dia-
nmeter through the wi de portion
of each jaw, centered, and 0.3
cmfromthe flat edge. Cut a
slit into each jaw about 0.7
cmlong and in approxi mately
the position indicated. Bend
the resulting point of netal in
on one jaw and out on the other
(i.e., inoppositedirections).
To conpl ete the jaws, cover at

| east the inner edge with tape
(E), cloth, etc., to protect

t he ani mal s bei ng col | ect ed
fromcuts.

The novabl e jaw, made from sheet
netal (F), is identical in shape
to the fixed jaws except that
one armis extended for 4 cm
Three hol es nmust be drilled or
punched in the jaw. The two

| ower holes need to be 0.5 cm
indianmeter while the third

need only be about 0.2 cmin
diameter. Pad the inner edge of
the novabl e jaw by slitting one



Rubber Tubing (M)
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Bent Poi nt 4 Bolt (J)
—, ~~Fixed
<——— Movable
-
- e [
~—Wing Nut (K) Fixed
Top View
Bent Point
= Attach
g =, Wire (H) Here
Attach
Spring {G)—*{°
Her e
Si de Vi ew

side of a 7 cmlong piece of
rubber tubing (M, and slipping
it over the edge of the jaw
Use tape (L) to hold the tubing
in place. Alternatively, the
jaw may sinply be padded with
cloth and tape or other nater-

ials.

Attach the jaws to the handl e
in this order: Run the bolt (J)
t hrough one fixed jaw, hal fway

t hrough the handl e, through the
m ddl e hol e of the novabl e jaw,
through the rest of the handle
and t hrough t he second fi xed
jaw.  Screw on the wing nut (K)
to secure t he whol e assenbl y.

Be certain that the "bent

poi nts" of the fixed jaws both
point in, rather than out. Fi x
tensi on on the wing nut such
that the jaws are not | oose,

but the movable jawstill can

be freely noved. The "bent

poi nts" of the fixed jaws pre-
vent themfromrotating back-
war ds about the bolt.

Next, attach the steel wire (H
to the upper hol e of the novable
jaw and run the free end through
both eyed screws ((C). Fasten
the free end to the washer (I).
Fast en one end of the spring (G
to the remaining hole inthe



c. Notes

(i) Oher naterials such as

handl e.

Al so, a strong rubber
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novabl e jaw, stretch out the
spring, and fasten the free end
tothenail (6). The novabl e
jaw shoul d be hel d wi de open,
and the reptile hook is ready
for use. [Note: If a spring
of the correct size and tension
is not avail abl e, one can

easi |y be nade by w ndi ng st eel
wi re (about 0.08 cmdianeter)
around a pencil or other cylin-
drical rod.]

banboo, broom handl es, etc., nay be used for the
band may be substituted for the spring.

(ii) If the sheet nmetal usedfor the jaws is sufficiently stiff and strong,

only one fixed jaw may be

required i nstead of two.
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D. PLANT COLLECTI NG APPARATUS

D . Vascul um

(2) Top

(3) Door_|

Mm .

a. Materials Required

Conponent s Qu ltenms Required Di mensi ons
(1) Body | Tin Can (A 4 liter capacity

(about 18 cmlong by
15 cmdi anmeter) or

| ar ger
1 Rope (B) 50 cmx 0.5 cm
T 1 Tin Sheet (C 15 cmdi aneter, 0.05
(2) Top (9 cm thick
(3) Door 1 Tin Sheet (D) 14 cmx 8 cmx 0.05 cm
1 Wood Dowel (E) 2.5 cmlong, 2.5 cm
di amet er
1 Nai | (F) 3 cmlong, 0.3 cm

di amet er
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b. Construction
(1) Body Use a hacksaw to make two slits

inthe side of the can (A).

Each slit is 6.5 cmw de. The
first slit is 5.5 cmfromthe

bottom of the can, and the
T_ second slit is 7.0 cmfromthe
5.5 7 —16. first. Also, around the top
edge (the top being the end

whi ch has been renoved) neke a
\ series of slits approxi mately
W 2 cmdeep and 2 cmapart.

After these initial slits have

|

been nade, renove part of the
can between the two slits

’I | eaving about 1.5 cmof netal
/// 1.5 to either side of the opening.
11—_ Further, bend down all of the

flaps nmade in the top edge of

the can except for three,

specifically those three which

\ are 90°, 180°, and 270° froma
Renove Shaded Portion . .
point directly above the door.

To make the guides for the door,
first bend the 1.5 cmflaps out
—1 until they touch the can, then
i doubl e them over so that the
$ door will slide between them
without falling out. This

second step is best done by

_J hol di ng the door in place and
Step 1 Step 2 bendi ng the flaps over it.
Detail of
Door Cui des Finally, drill or punch two

hol es (about 1 cmdiameter) in
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one side of the can. Pass an
end of the rope (B) through
each hol e and knot the ends
inside the can so that the
rope cannot pull out.

(2) Top Merely cut out a circular piece
of tin sheet (C) the sane size
Bent Over Flap
P as the end of the can. Pl ace
this piece on top of the bent
down flaps and bend down the
remai ni ng three flaps. The top

shoul d slide in and out easily.

(3) Door Rol | the sheet metal (D) slightly
until the slight curvature con-
forms to the side of the can
Make two slits 2 cmdeep and 2
cmwi de in one end, and bend

8~ 1s the fl ap down. Make the door
¢ ~Slits
handl e fromthe dowel (E) and

H_“ ]4‘-—)—‘ nail (F). Sinply drive the

nai |l through the end of the
A{/// dowel and through the door it-
self. Flatten the point of the

Handl e nail like arivet to hold the

handl e i n pl ace. Wen fi ni shed,
, the door shoul d slide easily

bet ween the gui des on the side

of the can. The flap on the
end of the door serves to help
hol d down the top as well as
preventing the top fromsliding
out by accident.
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c. Notes
(i) The vasculumis used to keep plant naterials fromexcessively drying out
when col lecting in the field. Put the plants in the vascul umthrough the door

when col | ecting, and renove themby renpving the top.

(ii) If large tin cans withreplacable lids are available, these will do nicely
and will elimnate the need for cutting out the door and Iid. Al so, see VII/A2
(Sterilizer) for an alternate nmethod of making the lid for a tin can of this type.
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D2(1). Plant Press (Field Type)

-(1) Plates

™~ (2) Rubber Straps

a. Materials Required

Component s Qu Itenms Required Di nensi ons

(1) Plates 2 Wood (or Pl ywood) (A) 25 cmx 20 cmx
1.0 cm

(2) Rubber Straps 2 Heavy Rubber Bands (B) 2.5 cmwde, 15 cm
di anet er

b. Construction
(1) Plates Cut the wood (A) to size.

Snal l er or larger sizes may be
nade accordi ng to personal pre-

ference.

(2) Rubber Straps Cut the rubber straps (B) from
ol d automobile tire inner tubes.

Inner Tube

Section of
| nner Tube
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c. Notes

(i) Use the field plant press to hold plant materials until they can be returned
to the laboratory. Place the plants between several |ayers of newspaper, and
pl ace t he newspapers between the press plates. Wap the rubber straps around the
pl ates and newspapers to hold themsecurely until they are returned to the |abor-
atory.

(ii) Lengths of rope or belt-like straps can be used to tighten the press rather
than t he rubber straps.
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D2(2). Plant Press (Laboratory Type)

(3) TighteningHandl e

a. Materials Required

Conponent s gg Itens Required Di mensi ons
(1) Lower Plate 1 Pl ywood (A) 25 cmx 20 cmx 1.25
cm
2 Bolts (B) 15 cmlong, 0.7 cm
di anet er
(2) Upper Plate | Pl ywood (C) 25 cmx 20 cm x 1.25
cm
2 Wbod (D) 15 cmx 1.75 cm X
1.75 cm
(3) Tightening 2 Nuts (E) 0.7 cminside di a-
Handles met er
2 Wood (F) 15 cmx 1.75 cmx
1.75 cm
2 Washers (G 1 cmi nsi de di anmeter,

2 cmout si de di aneter

b. Construction
(1) Lower Plate Drill a hole through each end

of the plywood (A) (regular
wood may be used as well) 2 cm

fromthe end and centered. The

oummawan

hol es should be 0.8 cmin dia-

A

20 meter. Pass the bolts (B)

AN _J throu
gh these holes as far as
25 l they will

go.
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(2) Upper Plate

y —
~—
1.2
20 (1o o
10
- J
2.5
Y ]
Top Vi ew
x s
: ——li
25 !
Si de Vi ew
(3) Tightening Handl es
Bolt (B)
\i
Handle (F)
—L 11
washer T~~~ Nut (E)
Upper «— Wood Strip (D
Plate (C)— ~
‘Lower
Plate (
Slde Vi ew
c. Notes

Nai | or glue the two wood strips
(D) to the plywood(C) 1.2 cmfrom
the ends and parallel to the

edge. Drill a hole 0.8 cmin

di amet er through the wood strip
and pl ywood at each end. Put

the upper plate into position

by running the two bolts (B)

inthe | ower plate through the
holes init (the upper plate).

Drill a hole 0.8 cmin diameter
through the center of each
strip of wood (F). Then, place
a nut (E) directly over the
hole in the wood and give it a
sharp rap with a hamer. Re-
nove the nut fromthe depression
thus forned, put some epoxy
resin cenent in the depression
and glue the nut in placein

the depression. Wen the glue
has hardened, place a washer

(G over each bolt, and screw
on the tightening handl es. The
| aboratory plant press is now
ready for use.

(i) To use the laboratory plant press, place collected speci mens bet ween severa

| ayers of newspaper and tighten the two plates of the press together very tightly.

Leave the plants in the press until they are thoroughly dried out.
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