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Bugs rediscovery my arthropods schoolmates
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Modern arthropods include
insects, crustaceans (such as shrimps and crabs),
spiders and centipedes.

ZER =&
Myriapods Trilobites
(EXTINCTED)

T

Chelicerates

b m -

HREHEE

Common Ancestor

EE LB RAIHEEE - ERFIEPNRBRIDEFR
This tree reflects recent data, but the relationships Among major
groups of arthropods are still being debated

B RIFR B source: https://evolution.berkeley.edu/evolibrary/article/0_0_0/
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What is arthropod?
RAER AR EIE
&~ FHndE (AN4REE ) - Mk RARIA o
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Crustaceans Insects

N
N

a0{e] 3 AR ER AR BN %) 7

How to distinguish arthropods?

KERDERRENIG B LU T AIBYSE
Most arthropods display
all five of these characteristics

\"2

1 RElIE g

Bilateral (left/right) symmetry

BRENEN
25y -
ERAEL )M BB -
3 Hard exoskeleton —

4 EERERAER
Jointed legs

5 BIRZHIAL
Many pairs of limbs

FE
RETRHIBE—E 1 52/FZE ? Have you ever get to know your schoolmates?
FERHE—EESENRENS P BRE  fEEAEES  —BEMEZERES @ RORME - BERBEAY----
ERSEINT - FEAREL—E "5 FRETHP o BIREAENS - R FEWERNYRET  SREEmET —8
BfE 0 MRBBRMGEHHE EEE/E BEEREYER IR | How well do you know your schoolmates? There are
plenty of them, always walking, flying, hopping around——they are the arthropods. We usually call them bugs. Did you

know, arthropods make up 1 million of the discovered species on earth. Scientists have estimated that around 6 million
of them are yet to be discovered!
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In corridor
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BEEHRE
On warm and
sunny surfaces

fERIE

Under the pot

AR HE

Logs and leave litter

EniEEN IR 2ME M0 ?
Where are the
arthropods schoolmates? W

REAKE K EISRREYRHT - RRMERRATEELLER S E MM - RRb2 2R aEE M
3B o Places where arthropods are more likely to appear. When it is warm and sunny you have a
higher chance to find them, when it is shady and cool, you may need to work a bit harder.
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AZERE L Rl BN IEA BRI
ARTHROPODS NEVER ABSENT
FROM HUMAN HISTORY

AR ER B AREEE Z T
The operator of the most ancient international trade
HTFERIAEEEREE (Bombyx mori) - MZREREFEMRR L HI2 E0FER !

People tried to keep silkworm thousands years ago. They glub down mulberry leaves and split the
precious raw materials!

{RFE (RTERZE2MS 7
DO YOU KNOW YOU ARE EATING BUGS?

MRRESH - A8 - B - BEF-

B FREIE120 - g | JRAESRE —BIZILAZMNNFRE - LR ERA T HEmMELE
BRAEATEL - AR R 2 RIFI B B3R © If you find the food addictive E120 on your ice-cream,
yogurt, crab stick or lipsticks......Bingo! Cochineal is a cactus eating scale inect, their female and

nymph secrete carminic acid to deter predator. The red acid can make a safe colorant.

REEE - FKFIERERIE
WITHOUT BEES, WE WILL ALL STARVE.
BB NE=0—rEREN - AMER SIS 2SR RIGLFANEE - BIEEEFAK
ETHHK | BBZCEFHETEIRRMILAEE T T et - E—HNEREZERRIMEREE o
Honey bees pollinate 1/3 of the food we eat, but the bee around the world are threatened by colony

collapse disorder, which means the majority of worker bees in a colony disappear! Scientists recently
years proposed the top suspect, Neonicotinoid insecticide, which is used worldwide.

it | BREH - BEYRE « SR ERSEEIREN) T | SAVIOR! FOOD
CRISIS, WASTE TREATMENT, SUPER MATERIALS, ALL RELY ON ARTHROPODS!

MEERERREEHEEAENRE  MEMRAERNZETIZA © Al 18% 8% RAGHK
AR 2K 30% EEAEM BRI L1t KERHEIZRAVIEREHZR] F3E33% © UN promote
insects as an excellant source of protein, if human shift their diet to insect instead of meat: 18% of
greenhouse gases emission will be cut down. 30% of earth's land occupied by livestock could be
retrieved 33% of reduction of food price in most countries.

EEABHEZEBAMERABES - WEABEATREE—EFF  MEABEAENMEE
I8 - TS N DINZIE SRR A I AR sk — &b Ak | Everyday 48 tons of styrofoam are

disposed IN HK, and it takes 10000 years for decoposotion. Researcgers from Stanford discovered
that mealworms can eat styrofoam and able to decompose it to CO2.

AR AA R DU (ESAEATL S - BYER=ER - SR EEIRGER

Spider silk can be make textile, hearing aid, artificial skin or bullet approval armor.
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Start knowing your arthropod schoolmates by
observing the environment

Sy XE

Weather

: Rl HERE
Temperature Relative humidity

NS ISR — 885 © RIS ERE R

Microhabitats Part of a habitat that provide a particular resource

et i BE feLt

Soil Leaf litter In long grass On flowers

L7157 fetgh AVNAE Hth
Fallen dead Planted Under plant Others
branchesor logs flower bed pots or rocks
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Gettlng along with arthropods ——
do’s and don’ts

EEMRIORS > #WifIERE —BMEHEE
RIMERE - HFIERIRBESS - Z RERAFERS -
BERTERMM - KELEREIERE
P EIAE - aNRBHFIRERRPEE

RETEEEN T ERM - ZRIRAME -

Show your schoolmates some love and handle
them gently even with exoskeleton, they are
delicate. Always observe. Pick them up only
when necessary and remember to put them back
to where you found them. If you put them in a
container to study it, be sure not to put them
under direct sunlight and release them quickly.

BEHMSAESIRER S PG - HWITEAMHFI
AIREERANE M o
Stay away from the hives or nests of bees,
wasps and ants. They may become aggressive
when they are disturbed.

%

IHEE - IR - Bl - M ERS0 T
AiFE - REFOE -

Don't mess with moth caterpillars, centipedes,
some ants and spiders.

2Bl Troides helena spilotia

MRS -

2T LY RERG RENRES  URRR
SEDHEIE | Common Birdwing is protected under the Wild Animals
Protection Ordinance, it is very lucky of you to greet them, observe, don't catch!

()

KERPE—RETER ARMERER
RSSHBERNRERZE  BREES
B

Always work with =3 friends. Make sure all of
you know what to do during emergency and call
for help if necessary.

P,

ARBRIERFIEREY - RRFIRME o

Look out for thorns or spines or irritating plants
and also sharp objects.

©

I NERBE AR RANAR - BEH#E
RECEIERA

Don’t try to turn over heavy rocks or logs. Put
them back the way you found them.

ERTRRHERTF

Wash your hands thoroughly afterwards.

ERZENE

KEL4% ! Roll Call !
w REREN Y n FEaC £ 3%

Common terrestrial arthropod record sheet

] 4= iE HE INELR
Number of legs Type Number | Microhabitat
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Hard to tell I HABOTHERS

*JEEAR not scientific name

EHFEMHI BB IFHRE - ATE R ALEY—RHE - Those pink on the
record sheet are NON ARTHROPODS. Yet they often accompany with arthropods.
(ZRRBEYBERLRERF BRI/ EEBLTES  ANEESFEES LAE
1% o LLANERIRAIBEBSISIEF IR 28 7 SAMIBIERIEA 2R —M@EE (Order) -
TEiEEZEN (FIEFE ) 4 238 ! To understand the evolutionary relationship, its
not simply by the morphology, but with evidence from molecular genetic data. For
example you may think ants and termites are closely related? However ants are in the
same order with bees! Yet, termites are closely related to cockroach! Surprise?! )




84 Snails
MBI B RS - BIERVIRELEEEL

Soft slimy body with hard calcium
carbonate shell

B 45| Earthworms

RMANAVIRE AR 588
Long thin body divided into segments

-9-

BE ¥ Slugs

HMEAI 588 - RE
Soft slimy body withoutshell

f£4 & Land planarian

RMmmTEI5E  BEBABEIAE
B o SARERIRAIE—R2RTF 0 R
SE|EBTHEYMETHREL 4
BB ERITIRMETTREINEL -
Long flatten body, very often with a
fan-shaped head. They look soft but they
are actually predator. Many inverte-
brates are on its menu, they will secret
digestive enzyme to digest its prey
externally.

g><____________________________________________________________________________________________________________________

JEERR%EN Non-arthropods | #f4- Snails » §E#§ Slugs » Bfi%5| Earthworms » [£4 823 Land planarian

W A%HE Microcoryphia

- #83H Thysanopter

G et

® FE/NME - ImmEL -

¢ ERMEMSBEEIE

e .

=1

=f&% > AR
tip of abdomen with 1 long medial
filament and 2 shorter lateral cerci

SHEEREHINEEHETRES
LEtEERER

Mostly found in the wild, living in litter
or crevices, feeding on plant debris

EbkiE
Excellent Jumper

R EEREBENERPHRR
Thrips, thin and long, black in colour,
very often live in rolled leaves.

Nymphs and adults live together.

-10-
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& WINMZANZEIK - /NEFEKF - RAFE
Carnivorous since little, born in water,
fly when grow up

¢ 1B - (SRR

® mHIEEHERNEHTIR

Strong sickle shade front legs

® X Hpraying mantis » BAEAM
YT S RIA ISR EE AV IR R AR

[}
Dragonfly, wings flat lay when they stop § The name, praying mantis, obviously
¢ SIRFERFRZIEREE P E describing how their front legs are
Damselfly, wings closed when they stop = be”dﬁd and hC'”d when they are
(for many species) g actually preying!
B
,

=] phasmatodea
Wegrhaste ™~

YEERER "

H Z515% B Blattodea

® BT ARBRABNRZIEMS -
HEFEAMERIEMNSRIE
mE8tE
Apart from the most familiar
domestic species, there are some
more cute ones (comparatively...),
such as oriental cockroach

¢ RAEETH - RETEEM
s H BT BT Sl EiA:
Unless you can'’t see him, you can
hardly misidentify it, it looks exactly
like its name: stick bug

& MR RRERTIRIED
BYERAEIR
They are so confident in their mimicry
and camouflage that they move very
slowly...

i ##E Phasmatodea

B R et e

-12-




& B orthoptera

&

WERR © BEEK - 1283 - ST
GRASSHOPPERS, CRICKETS, Locusts, katydid

& RERESHIEEEIBkIE

Hindlegs enlarged for jumping

\ | /“LL___

_____________________ AT

S

& B Dermaptera
FEE Derme™™

® SIRHRAVERRE - EEME AL
FrLlE & A5 T) 5
bead-like antennae, and are easily
recognized by the pair of large
pincers (cerci) at the tip of the
abdomen

¢ JHEFEMITANES
One of the very few insects which
take care of their young

13-
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“34 HE#EOrthoptera

7% E#H Dermaptera

& wmama Coleoptera

% #+#H Hemiptera

B R T e

N
§3AE Coleopter®
B B Coleopterd

¢ CHRMETRRYERLREE
FLFrEIER) 22%

Beetles count for 22% of all the described species,
is the most abundant species on earth

& FIPRE{L (FrLLAUSH) BEHRH

Hard forewing cases call elytra

¢ nzEpnza OZIEEREHENY) MZEE
RNz % ERINZARINZERY- -8B
plant-eating, flesh (of other invertebrates) eating,
fungi-eating, litter eating, wood-eating, dung-eating...
all sorts of diet

ﬂr—"-iﬂa Hemiptera
Fesnm -

¢ HRRTRZFPE A BRIRNEIRE
it RENDEES
Wing cases different from beetles, only front
part of their forewing are hardened, the back
part is still membrane like

® FRUAICIES » FSERMITR - BRI
BT - ARAEITREINELITRY TA
By B TR
With tube-like probocis to feed on liquid,
herbivore feed on plant sap while carnivore
digest their prey externally and feed on their
“melt tissue”

14-



Fe ##ADiptera

& Y~ i BUERB AR

& PE LMBH < HPIFE TR
EREFITERL
with scales to cover their wings to
give them different colour and

Mosquitoes, flies, horseflies are in this group g pattern
¢ EPEMERRT LA - g [ ] IR AR RIRRE (BREA
HEa bk s g LESERYAZAR )
use only a single pair of wings to fly, m Butterfly: have lumps on the end of
the hindwings evolved to halteres %} their antennae
_____________________________________ s ® il : BABETEMEMR (HlaR
) BIsAEA)

Moths: different shapes of antennae
(pointed or feathery)

\’l/,\\\\\l, \{\\\\

7\

& CLITHERNISIE
Include bees, wasps and ants

& WEHE - HRENEHA
if they have wings, they are very thin and
see-through

& BEHBRIDAE
normally have a narrow waist

¢ RZMEHSELEL  WRSEMNE
BthBEEENE  MFERE

\;’m FE# B Hymenoptera

¢ HIEERTRIER - RIER(L
Termites have bead-like antennae
and reduced eyes. They can digest
lignin because they have symbiotic
microbes

& Tik:MERS

©
Many members are highly socialized like %_ Workers: most abundant
many bees, wasps and ants, but here are 2 & miE o ZEEiEE
also solitary wasps and parasitoids g Soldiers: with strong jaws
_____________________________________ it .
-15- -16-
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= EnE . BWE

meE - SHE

Araneae, Opiliones, Acarina

& Wk : BRSO M MmER - SRANERRAEES - —AvE
BEHMR - FL6EHED
Araneae (spiders): Body divided to 2 parts, the
cephalothorax and abdomen; normally with 8 eyes,
some have 6, and some fewer

¢ 5 RE—H588  MEBRRSER - R4
Opiliones: One body part only, two eyes or without
eyes, long thin legs

® 19uF : SERESRAEHE L AG 8. FEN R
KRB 1cmZF @ BIETELUBEMEES
Acarina: cephalothorax and abdomen looks fused,

maximum size is like~1cm, mostly micrscopic

pau - FEbE

Centipede, Millipede

& R4 - BE ¥R

Centipede: 1 pair of legs on each segment

& ihid : 15 % XK X LRIRD

House centipede: 15 pairs of long thin legs

& TfE : BEIMEK - BLRES A —EK
Milipede: 2 pairs of legs on each segment, some
species can roll to a ball

-17-
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@,’, 8813 + Ef% Centipede, Millipede

W WEkE - S¥%E - 198 Araneae, Opiliones, Acarina

T ¥ Woodlouse

& Larvae
g e .

¢

BEREMRZE

Body is divided to many segment
gt

7 pairs of legs
BLSESHBA—EK

Some species roll themselves to a ball
HMEHRER

Commonly found in leave litter

RS AR 1SGREKIR TR 8
HofPIER = R AR AR

Some said that they look like mantis

shrimp and yes they are both
crustacean

~ g

’»

B —% PR EHEE - SAREACTE LR RERIEMmH -
Look very different from adult. They turn to pupa and undergo a complete change and
hatch as adult.
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