


he  sta rs  of Bugs! a  pra ying  ma ntis  a nd  a  butte rfly,

kn o wn  b y th e ir  La tin  n a m e s , Hie rod u la  sp . a n d

Papilio sp., a re  ha tched  in the sa me pa rt of the ra inforest

in Borneo. Hierodula  a nd  Pa pilio a re  two representa tives

of the most d iverse  group of a nima ls on the pla net. Their

home is the  folia ge a round  a n a ba ndoned  a nd  d ila pi-

da ted  sha ck on the edge of a  river. Here, we witness Hierodula

a nd  Pa pilio ma ture a nd  grow. Hierodula  develops by incom-

p le te  me ta morphos is ; ha tching  from his  e g g  a s  a  mini-

ma ntid  a nd  shed d ing  his  exoske le ton reg ula rly on  the

wa y to ga ining  his a dult wings. Pa pilio goes through a

complete  meta morphosis, from egg through ca terpilla r to

butterfly via  the pupa l sta ge. ● As they develop, we meet a

fa scina ting  a rra y of other insects, which sha re  this ha bita t.

After ma ny nea r misses, the preda tor, Hierodula , a cting  on

instinct, ca tches Pa pilio. In a n uplifting  ending  we d iscover

tha t Pa pilio ma na ged  to la y her eggs before being  ca ught,

a nd  the  film ends with her offspring  ha tching  from its  tiny

egg to continue the circle of life. Although in the film Hierodula

is a  ma le , it should  be noted  tha t fema le ma ntids, a long with

othe r p re d a tory fe ma le  inse cts , ofte n  ca p ture , kill, a nd  e a t

insects a s well. ● Bugs! is a  live a ction na ture  dra ma  filmed in

3-D. It wa s shot on loca tion in Borneo a nd  in a  purpose-built stu-

d io nea r Oxford , Eng la nd . ● This  g uid e  wa s  p repa red  b y the

Na tiona l Museum of Na tura l His tory, S mithsonia n  Ins titution ,

a nd  SK Films to provide tea chers with pre- a nd  post-visit a ctivi-

ties, which they ca n use in their cla ssroom.
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Insect zoo educa tiona l ob jectives:

● to lea rn a bout the life  cycle  of insects

● to a ssume the responsibility for the ca re of a nima ls

● to compa re insects with other a nima ls

● to encoura ge coopera tive lea rning

● to lea rn a bout the ha bita t of insects

● to pra ctice  the ba sics of journa ling

● to d iscover the role  of insects in the ecosystem

Gett ing Started

If this is your first insect zoo, sta rt out sma ll. Select one or two species of

insects or other a rthropods. Decide if you a re  going  to order your insects from

a  b iologica l supply house, or if you a re  going  to go on a  fie ld-collecting  trip. If

you decide to collect insects on your own, consult a  published  fie ld  collec-

tor’s guide, or the Internet for tips a nd  idea s a bout which insects to col-

lect. Before proceeding , you need  to know where you will pla ce the

displa ys a nd  wha t types of conta iners you will need . Clea r pla s-

tic deli conta iners or cups a re  inexpensive, sma ll a nd  ca n sit

a nywhere – even on a  student’s desk. La rger, more expensive

conta iners, like a qua riums a nd  terra riums, ca n house

grea ter numbers of insects a nd  present more opportunities

to recrea te  a n insect’s na tura l ha bita t. 

*Avoid  pla cing  d ispla ys in d irect sunlight a nd  

cold  dra fts.

B
uild ing  a n insect zoo p rovides  s tudents

with the  ba s ics  of collecting , observing

a nd  ca ring  for insects . Insect zoos  require

minima l resources  a nd  the  educa tiona l

potentia l is  enormous . A zoo is  a  powerful

educa tiona l motiva tor beca use  it offe rs  the

nove l opportunity of observing  insects  in  s a fe ty a nd

insp ires  everyone  to ta ke  a  closer look a t the  insect world . The  a ctivity is  vers a tile

enough to a da p t to a ny a ge  leve l, lea rning  s tyle  or spa ce . It s e rves  a s  a n exce llent

ha nds -on experience  for a  d ivers e  sub ject ra ng ing  from science  to la ngua ge  a rts . 
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Zookeeping

The first job  of a n insect zookeeper is ensuring  every d ispla y is properly

la beled . Ma ke sure  to ha ve the following informa tion d ispla yed: na me of

insect, ca re  schedule , food , wa ter, a nd  ma intena nce schedules. In a ddition,

there  a re  four essentia ls for a  successful insect zoo: a  clea n ca ge, consta nt

tempera ture , proper moisture  a nd  a  fresh food  supply. Ca re instructions ca n

be copied  from a  published  fie ld  guide for deta iled  instructions.

● Check for fungus or fruit flies in the conta iner. Fungus is very unhea lthy.

Repla ce a ny perisha ble  food  items like fruit slices frequently.

● Observe how long it ta kes for the food  to be consumed. If it is con-

sumed within a n hour, a dd  more. If little  or none of the food  source is

consumed, the insect might be getting  rea dy to molt or pupa te .

● Wa tch the tempera ture. Be sure tha t weekend a nd nighttime tem-

pera tures do not fluctua te too widely.

● Post a  rea listic schedule  of feed ing  a nd  clea ning . The number

of insects in a  ca ge a nd  the a mount of insect d roppings deter-

mine when a  ca ge needs to be clea ned .

Learning to Look

Ha ve students crea te  their own ‘insect journa ls’ to record  their obser-

va tions. Here a re  some questions to encoura ge close observa tion.

● How does ea ch insect ca tch or sea rch for food?

● Does the insect show a  preference for certa in foods?

● How does the insect ea t the food?

● Ca n you identify wha t the insect ea ts?

● How well does the specimen b lend  into its na tura l environment?

● Where in the conta iner is the insect usua lly found?

● Does the insect hide behind  or under things? If so,

why do you think tha t ha ppens?

● How does the insect move from one pla ce to

a nother?

● Does the insect ma ke a ny sounds? If so, do

they va ry throughout the da y?

Closing the Zoo

When it is time to close the zoo, re turn fie ld

collections, a long with eggs or young pro-

duced  in ca ptivity, to their respective ha bi-

ta ts a t a n a ppropria te  point in their life

cycle . For exa mple, do not re lea se a dult

butterflies or moths in winter.

If specimens were ob ta ined  from a  b io-

logica l supply house, try to find  a nother

cla ss or zookeeper interested  in observing

these insects. Supply house specimens ca n

a lso be frozen a nd  preserved . DO NOT relea se live

supply house specimens into your loca l ha bita t beca use they

ma y not be na tive to your geogra phic reg ion. When the specimens a re

dea d , they ca n be used  a s compost, or preserved  by drying  or in rubbing

a lcohol for further study.
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ACROSS

1. A cha nge in body sha pe shown by

ma ny a nima ls.

2. An a nima l tha t ha s a n exoskeleton

tha t covers a  body d ivided  into seg-

ments.

3. Butterflies a nd  pra ying  ma ntises

a re  ea ch a  type of _________.    

4. Anima ls use ________ to hide from

9 down. 

5. A ha rd  a nd  often shiny ca se tha t

protects a n insect pupa . 

DOWN

6. An a nima l tha t does not ha ve a

ba ckbone

7. The country Bugs! wa s filmed in. 

8. The pa ired  ja ws of a n a rthropod.

9. An a nima l tha t hunts other a nima ls.

Word Search

Crossword

This pa ge ma y be duplica ted  for cla ssroom use.



GlossaryGlossary Antenna A sensory feeler on the hea d  of a n a rthropod.

Arthropod A jointed-leg  a nima l tha t ha s a n exoskeleton tha t covers a

body d ivided  into segments.

Bug True bugs belong to the group of insects ca lled  Hemiptera .

This group differs from other insects by the a dult sta ge usu-

a lly ha ving  forewings tha t a re  ha lf lea thery a nd  ha lf mem-

bra nous. True bugs go through incomplete  meta morphosis.

Entomolog is t A scientist who stud ies insects.

Exoske le ton An externa l skeleton tha t supports a nd  protects a n

a nima l’s body.

Insect An a rthropod tha t ha s three ma jor body regions, six legs,

a nd  ma y or ma y not ha ve wings a s a n a dult.

Invertebra te An a nima l without a  ba ckbone.

La rva An imma ture, but independent a nima l tha t looks

completely d ifferent from a n a dult. 

Meta morphos is A cha nge in body sha pe shown by ma ny a nima ls pa rticu-

la rly invertebra tes a s they grow from la rva  to a dult.

Preda tor An a nima l tha t ca tches a nd  ea ts others, know a s prey.

Prey Any a nima l tha t is ea ten by a  preda tor

Pupa In insects, a  sta ge during  which the la rva l body is b roken

down a nd  rebuilt a s a n a dult.

Ta xonomy Ta xonomy is the science of cla ssifying  orga nisms into

groups by structure , orig in, a nd  common a ncestor.
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Wa ldba uer, G., Insects Through the Seasons.
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Webs ites

Bugs!   

www.gia ntscreenbugs.com 

Na tiona l Museum of Na tura l History, Smithsonia n

Institution – Depa rtment of Systema tic Biology,

Section of Entomology 

www.entomology.si.edu

www.si.edu/resource/fa q /nmnh/buginfo

Standards
The following science sta nda rds a s specified  by

K-8 in the National Science Education Standards

(Na tiona l Resea rch Council, 1995) a re  a ddressed

in this guide a nd/or the film, Bugs!:

Life  Science

● Cha ra cteristics of orga nisms

● Life cycles of orga nisms

● Orga nisms a nd  environments

● Reproduction a nd  hered ity

● Popula tions a nd  ecosystems

● Diversity a nd  a da pta tions of orga nisms

Science  a s  Inquiry

● Abilities necessa ry to do scientific inquiry

● Understa nding  a bout scientific inquiry

Science  in Persona l a nd  Socia l Perspectives

● Types of resources

● Popula tions, resources a nd  environments

● Na tura l Ha za rds

His tory a nd  Na ture  of Science

● Science a s a  huma n endea vor

● Na ture of science
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