COLEOPTERA (BEETLEYS)

by

M enno Schilthuizen

I ntroduction

Beetles (Coleoptera) form one of the largest groups of insects. In fact, there are more species of
beetle known than there are of any other group of insects. Some 350,000 have been described sofar,
and many speciesstill await discovery. Except for the Hymenoptera, which may contain an even
larger number of species, beetlesarethe most diverse order of insects.
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Figure 1 Morphology of abeetle, seen dorsally. The most
important body-parts are indicated (photo: Menno
Schilthuizen)

7

Figure 2 Head of abestlelarva (family Leiodidae). Note
that the eyes have fewer facets and the pal psand antennae
have fewer articles (photo: Menno Schilthuizen)

Thedesign of abeetle hasbeen very successful
inevolution. Their forewingshave becomehard
coversunder which the soft wings are hidden.
Thisway, theanimal iswell-protected, whileit
can still useitshindwingsto fly. Soit hastwo
waysto protect itself: by itshard “shell” and by

flyingaway.

Although they all havethe samebasic design,
beetlesarevery diverseintheir Szes, their shapes,
their colours, the food they eat and the places
wherethey live.

Some of thelargest insectsare beetles (the giant
longhorn beetlefrom South-America, which can
weigh more than 100 grams), and some of the
smallest insects are beetles, too (for example,
some speciesof thefeather-wing bestlesareonly
0.035mmIlong!). Somebestles, such asladybirds,
areamost asround asaball, while others, such
as the rove beetles, are as long and thin as
earwigs. Many beetles are dark-coloured, but
severa families(such asthe aptly-named jewel
beetles) havespectacularly brilliant metdlic shines.
Other families, such asweevilsand chafers, have
(like butterflies) little scales on their body,
which can give them powdery colours,
including purewhite.



Introductory Course To Entomology

Most beetles, especially inthe Tropics, are herbivores: they eat |eaves; often one beetle speciesis
specialised on one species of plant. But besides|eaf-eaters, almost any food preferenceisfoundin
the Coleoptera. Some eat snails, some eat caterpillars, some eat bark, some eat fruits, some eat
mushrooms. Some eat skin flakesin thefur of mammals, and some only eat dead fish. Except for the
ocean, any habitat on earth hasbeetlesliving there. Thetropical rainforest of courseistherichestin
species, but deserts, beaches, caves, mountaintops and freshwater all support arich and interesting
beetlefauna

Whereto Look for Beetlesin the Forest?

In any patch of tropical rain forest, thousands of species of beetle arefound. Many of them areleaf
beetles (Chrysomelidae), weevils(Curculionidae), and longhorn beetles (Cerambycidae), which live
up in the canopy, feeding on leaves. Some of the larger ones may be seen from atree platform or
canopy walkway, flying from treeto tree. On the ground, there are several waysto find beetles:

(@) the understorey. Herbs and saplings form the
understorey layer of plantsintheforest. Ontheleaves,
beetlescan easily befound. Especially various speciesof
yellow- and blue-coloured | eaf beetles (Chrysomelidae)
areconspicuous, dthoughthey fly quickly and aredifficult
to catchwithout anet. A very easy way to get somebeetle
inhabitantsof theunderstorey istohold anumbrdlaupsde-
downunder asapling or asmal tree, and shaketheplant.
Beetleswill fal fromtheleavesinto theumbrelaand will
takeawhilebeforethey fly away.

Figure3 Using aninverted umbrellaor asimilar
contraption for collecting beetles knocked from
trees (photo: Menno Schilthuizen).

(b) mushrooms and other fungi. On dead treesand fallen logs, large fungi are often growing. On the
underside of these mushrooms, normally large numbers of mushroom-beetles can be found. Most of
them are black with red or yellow dots, which probably signals birdsthat they are poisonous. These
mushroom beetles belong to several families, called the pleasing fungus beetles (Erotylidae) and the
Endomychidae, which resemble (and arerelated to) ladybirds.

(c) dead wood. In and on dead trees, either fallen or still standing, many beetles can befound, which
feed on wood. Many of these are small, brown or black cylindrical beetles. These are mostly bark
beetles or Scolytidae, although many other wood-feeding beetles have asimilar apprearance. Also
make sureto look under loose bark: pull away the bark with aknife; don’t use your hands, because
scorpionsalso livethere.
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Figure4 Peeling the bark of dead trees
often revealswood-feeding beetles. But
watch out for scorpions and snakes!

(photo: Menno Schilthuizen).

(d) fallenfruit. Rove beetles (Staphylinidae) and ambrosius beetles
(Nitidulidae) are oftenfound in, on, and under fdlenfruit. Inthecase
of ambrosius beetles, they feed on thefruit, whiletherove beetles
usudly livethereto hunt thelarvaeof fruitflies.

(e) dung. If mammal dungisfound ontheforest floor, thismay bea
source of dung beetles (Scarabaeidae). Theseareusually largeand
brightly coloured beetleswhich burrow tunnelsunder or near the
dung whichthey fill with bitsof faecesand lay their eggsinthem.
Rove beetles can a so befound frquently on dung, mostly feeding on
other insectsthat areatracted toit.

(f) freshwater. Small streamsor poolsin theforest can harbour variouskinds of water-loving beetles:
whirligigs(Gyrinidae), whichridein swift circlesontop of thewater, usualy in groups. They havespecidly
adapted hind- and middlelegsfor speedy swimming and they also have two sets of eyes: one set for
watching out for prey below, the other set for watching out for predatorsabove. Their front legsareheld
infront of the body to grab possible prey. Other water beetles are Dytiscidae, the true water beetles,
which swim under water and only resurface now and thenfor air.

Figure 6 Leaf litter
can be sieved to
separate the small
beetles form the
larger pieces of
debris (photo:
M e n n o
Schilthuizen).

Figure 5 After sieving,
the debris can be
searched for small
beetles (photo: Marlien
Amir).

(g) rivers. Water beetlesarenot soeasily foundinlarge
and quick-flowing rivers, but the banksof riversare
very good for findingtiger beetles(Cicindelidag), which
fly rgpidly and arevery hard to catch, and ground beetles
(Carabidage). Both familiesare predatory and feed on
flies, shrimp, bugs, and other invertebratesat thewater’s
edge.

Figure 7 Ponds, streams and lakes can be sampled for water
beetleswith astrong water-net (photo: Menno Schilthuizen).
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Preservation

Beetlesare best killed in asoft plastic jar with abottom layer of plaster of Paris, sometissue paper
and afew drops of ethyl acetate. The plaster will soak up the ethyl acetate, but some of it evaporates
every timethejar isopened, so keep abottle of it with you to refill thekilling jar now and then. After
afieldtrip, akilling jar with beetles can be best stored in the freezer until it istime to mount the
beetles.

Ingeneral, small beetles (< 2 cm) areglued on astrip of cardboard. Thisisdoneasfollows: placethe
specimen on its back and spread out all legs and antennae using a brush or a pin. Choose a piece of
cardboard of the correct size and put asmall drop of thick insect glue on the cardboard. Then, press
the cardboard with the glued side down, onto the beetle (whichisstill onits back). Rearrange the
specimen whiletheglueisstill wet. Then, stick athick insect pin (no. 3 or 4) through the end of the
cardboard.

Larger beetles (> 2 cm) are usually pinned with an insect pin. Place the beetle on itsback on athick
(3cm) layer of styrofoam and spread out all legs and antennae. Thenturnit onitsbelly and stick an
insect pin (no.2 for beetlesof ¢. 2cm, no. 3 or higher for larger ones) through the right-hand elytron,
under aright angle. Leave c. 1 cm of the pin sticking out above the beetle. Then |eave the specimen
todry, either in an airconditioned room or in an oven set to 45 degrees Celsius.

When the glue or the pinned specimenisdry, put asmall label onthe pin, stating thelocality whereit
wasfound, for example:

Malaysia Sabah:
GunungAlab (30 km ESE
of KotaKinabalu), 1375 malt.
5°47.079'N, 116°20.492' E
13.ix.2000, on dead wood
leg. M. Schilthuizen

Then, the specimens can be preserved in an insect box.

Special Collecting M ethods

Most beetl es are harmless and can be collected by hand. Some of the larger beetles have powerful
jaws, so best hold them with thumb and index finger at each shoulder, so their mouth cannot reach
you. A few speciesgive off ared or brown smelly liquid, which leaves stainson thefingers. Thisisa
defense against bird and mammal predators, but it isusually not very harmful to human skin. When
collecting beetles from dung or other unpleasant places, better use aforceps. Many beetles, for
exampleleaf beetles, tiger beetles, and jewel beetles, will fly when approached, so abutterfly netis
anecessity.
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Figure 8 Pitfall trapsfor beetles. Thetraps are covered with apunctured lid and filled with preservative. A
bait is suspended from the lid. Then, they are placed in the forest and regularly checked. (Photos: Menno
Schilthuizen)

It often helpsto make beetletraps. For example, jarsdug into the ground, with the edgelevel totheground
surface, and left for one or moredays, will collect many ground beetleswhich areactiveat night, fall into
thetrap and cannot get out anymore. A similar trap, but supplied with abit of meat, will attract large dung
and carrion beetles. If fruitisused instead of mest, fruit-eating beetleslikethe beautiful Cetoniidae may be
caught.

When you go out collecting at night, you will find many specieswhich are hard to find during the day.
Ground besetlesare very common on theforest floor and ontreetrunks, and so are many darkling beetles
(Tenebrionidae). Many beetlesthat are active by night are also attracted to strong light, such as street
lamps. A good way to catch many speciesof beetlein ashort timeisto sit for afew hoursby astrong,
whitelightinfront of awhitewall or sheet.

Quick Guidefor Identification

" Ground Beetlesor Carabidae. 2 - 80 mm. In trees, on the
' ground, and at the banks of riversand streams. Body flat, colour
mostly dark or metalic. They run and fly quickly. Mostly
predators, activeat night.

Dive Beetlesor Dytiscidae. 2-20 mm. In freshwater. Body
- ovd andflat, colour mostly dark grey or black. They swim under
Figure 9 Tiger beetle (Cicindelinae)  Water, surfacing now and thentotakeup air betweentheir elytra

from Gunung Trus Madi (photo: Peter Mostlv predators. activebv d
K oomen). yp S y 0ey.
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Whirligigsor Gyrinidae. 5-10 mm. Onfreshwater. Body ova andflat, colour mostly dark grey or black.
They circleonthe surface of stlanding or running freshwater, ofteninlargegroups. Predators, active by day.

W Ambrosius Beetlesor Nitidulidae. 2-10 mm. Oftenin fallen
ﬁf,ﬁ-h__-,ﬂ_x% fruits. Body flat, colour mostly reddish brown with or without
4'_ ‘{]L lighter spots. Slow-moving. Saprophages, active day and night.
i ‘5‘- Dung beetlesor Scar abaeidae.
"'yu | b 5-35 mm. On dung and dead

animals. Body solid, round, often
with horns, mostly black or
metallically coloured. Slow

Figure 11 Nitidulidae

(drawing: Menno Figure 10 Dung beetles (right:  moving, but good at flying. Many
Schilthuizen). Gymnopleurus rolling aball of dung; . _
g drawing and photo: Menno SPe€cies active by day.
o Schilthuizen).
Wb g

i RoveBeetlesor Saphylinidae. 1-20mm. Inall kindsof habitats, except
e _ the canopy. Body long and narrow with very short elytra, mostly dark
4 Lodoi .l Figure 12 coloured. Quick moving, some species active by day, others by night.
e Staphylinidae gty predators.

i ——

\ [/l (drawing: Menno
'{:__ :"; Schilthuizen)

Jewel Beetlesor Buprestidae. 10-60 mm. Mostly in (disturbed) forests, in clearings and forest

edges, on dead wood. Body slender but solid, mostly brightly metallic. They fly away very quickly so
they arehard to catch. Active by day. Thelarvaelivein dead wood, the adults often feed on flowers.

Click Beetlesor Elateridae. 5-40 mm. Common in all kinds of habitats. Body shape similar to
jewel beetles (with which they arerelated), but usually more slender. When placed on their backs,
they will jump into theair with an audible click and often land on their feet again. Theclick iscaused
by apin on thethorax that issuddenly springs out of asocket. Some species active by day, others by
night. Thelarvaelivein dead wood or at therootsof living plants.

Net-winged Beetles or Lycidae. 5-60 mm. In
forestsand gardens. Body flat and soft, often black
y withred. Females often have avery different shape
from the males: they arelarge and have no wings:
I _ - they look similar tothelarvae! Larvae and females

oo 13 o () el (1) Dlile. xaofencalle bt lrve’ andirecommony
K oomen). seeninmontaneforests. Malesare actively flying by
day. Larvae are predators, and adults eat both wood
and other insects.
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Figure 14 A coccindllid
speciesfrom Gunung
Trus Madi (photo:
Peter Koomen).

-

Figure15 A cerambycidfrom
Gunung Kinabalu (photo:
Menno Schilthuizen).

L adybird Beetlesor Coccinellidae. 2-10 mm. On plants. Body round
and ball-shaped, often black with red dots or red with black dots. Most
species are predators and eat smaller insects. Some species are
herbivores. Active by day.

FungusBeetlesor Endomychidae. 5-20 mm. On mushroomsand other
fungi. Body shape similar to Ladybird Beetles (with which they are
related), but abit flatter. Usually black with red dots or red with black
dots. Both adultsand larvae eat mushrooms. They areactive by night and

day.

Pleasing FungusBeetlesor Erotylidae. 3-30 mm. On fungi on dead
trees. Usually black-with-red, long-oval, shiny and solid beetles. Both
adultsand larvaefeed on fungi. They are particul arly active by night.

L onghorn Beetlesor Cerambycidae. 10-100 mm. On trees and dead
wood. Usualy dender, withlong or very long antennae. Often beautifully
coloured. Adultsfeed on plant sap and pollen, larvae mostly on dead or
living wood. Most species active by day, many also by night.

L eaf Beetlesor Chrysomelidae. 2-20 mm. On living herbs, larger plants, and trees. Usually soft-
bodied, metallic with red or yellow. Antennae quitelong. Larvae and adultsfeed on leaves. Active by

Sag Beetlesor Lucanidae. 10-100 mm. On dead wood. Large,
solid beetles, mostly black or black with yellow. Inthe males, the
front jawsoften very large. They are used for fightsbetween males.
Larvaelivein dead wood. Adultslive on sap and pollen. M ost
species active by day, some also by night.

Figure 17 Dorcus parall€elipipedus,
a European stag beetle (photo:
Menno Schilthuizen).

" Weevilsor Curculionidae. 2-60 mm. Onliving and
dead plants and trees. The head is extended into a
snout, which can belonger than therest of thebody in
some species. The body mostly hard and heavy, often
q ball-shaped. Many speciescannot fly. Both larvaeand

adults are herbivoreson living plants or dead wood.

Figure 16 Two European Mostly active by d
weevils mating (photo: y y ey

Menno Schilthuizen).



