INSECT MORPHOLOGY

The main morphological characteristics of insects are as follows:

wAdults:

Parasitoid wasp (adult)

e Segmented body divided into three sections: head, thorax,
abdomen.

Mouth including mandibles.

Three pairs of legs attached to the thorax.

One pair of antennae.

External skeleton (exoskeleton)

Usually, one or two pairs of wings attached to the thorax

yyLarvae of some holometabolous insects (with complete
metamorphosis), such as the Lepidoptera:

Head Thorax Abdomen

Thoracic legs

e
‘Brolegs’
Dagger moth (larva)

¢ Body with a highly sclerotized (hardened) head and 13
segments, the last two of which are fused together.

e Thoracic segments with three pairs of articulated legs.

¢ Some abdominal segments with pairs of prolegs bearing hooks
that allow the larvae to cling to objects.

e The larva has a cuticle, a special membrane, as part of its
external skeletal structure.

e Mouth parts with glands for the secretion of silk.
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TYPES OF METAMORPHOSIS

yyInsects without metamorphosis (ametabolous)

Larva

; >
Adult
Silverfish

At eclosion, the insect resembles the adult, except that it is smaller.
Development therefore simply involves increasing the insect's size by
going through successive moults.

yxInsects with incomplete metamorphosis (hemimetabolous)

Exopterygota (winged insects, the wings develop externally on the
nymph, or larval, body)

Adult Nymph

e The nymph (or larva) resembles an adult without wings; the
wings grow larger at each molt.
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e The larva reaches the adult stage at the final molt.

wyInsects with complete metamorphosis (holometabolous)

Endopterygota (winged insects, the wings develop internally in the larval
body)

Pupa

e At eclosion, the larva looks very different from the adult and it
generally has a very different lifestyle.

e When its growth is completed, the larva forms a pupa. Inside this
protective envelope, the larva undergoes major structural
changes, eventually emerging as the adult stage.

An insect's body is divided into three main regions - the head,
thorax and abdomen.

Head

The anterior region of the insect is the head. Its principal appendages are the mouthparts,
antennae, compound eyes and simple eyes (ocelli). Adult insects have only one pair of

antennae, but crustaceans, a closely related group, have two pairs and arachnids have
none.

Mouthparts

Insects have an upper lip or labrum, a pair of mandibles, two maxillae, and a lower lip or
labium. There are many forms of these parts, but three basic types of mouthparts are



chewing, sponging, and piercing-sucking. Some insects have one mouthparts type in their
immature stages and another type as adults.

1 Chewing. The mandibles do the grinding and the maxillae, labrum and labium are
used to handle the food before it is swallowed. Appendages known as maxillary palpi and
labial palpi assist in the feeding process and are used to taste, smell and feel food. Some
insects also have a tongue-like appendage called the hypopharynx.

(1 Sponging. Sponging-type mouthparts are adapted for sucking up liquid or readily
soluble foods. The house fly is typical of insects with sponging mouthparts. The labrum
and the labium join to form a feeding tube called a proboscis. The proboscis has a spongy
tip called the labellum. To help dissolve soluble solid foods, the fly regurgitates a droplet
of saliva onto the food. It then pumps the dissolved food solution through the proboscis
as a liquid.

[1 Pierce-Sucking. Other insects use piercing-sucking mouthparts to penetrate the outer
covering of a host (plant or animal) and suck out internal fluids. As with the sponging-
type mouthparts, this feeding tube is also called a proboscis. Examples of insects with
this type of mouthparts are mosquitoes, stable flies, fleas, kissing bugs and aphids. Some
insects have mouthparts similar to the piercing-sucking type, but they are usually unable
to pierce. These are the siphoning mouthparts found on butterflies and moths.

Antennae

Insects, millipedes and centipedes have one pair of antennae, or feelers, on the front of
the head. Most crustaceans have two pairs of antennae, while the arachnids have none. In
many insects, antennae are greatly modified and have a variety of shapes that are useful
for identification.

Eyes

Two types of eyes occur in insects--simple and compound. The simple eyes or ocelli
consist of single eye units or facets. Ocelli may be arranged in the form of a triangle
between the large compound eyes. The compound eyes are usually round, oval or
kidneyshaped. The outer face of each compound eye is composed of many small six-
sided lenses, which are called facets. The size of the eyes apparently is related to
demands for motion detection in the normal life of the insect.

Thorax

The insect thorax is the second body region. It's connected to the head by a membranous
region, the neck, or cervix. The thorax comprises three segments that, in turn, are made
up of varying numbers of plates, called sclerites. Each segment has one pair of legs and
may also have a pair of spiracles. The segments are designated prothorax, mesothorax,
and metathorax to indicate their position of first, second and third from the head. Wings,
when present, are attached to one or both of the last two thoracic segments.

Wings. Insect wings are membranous extensions of the body wall with an upper and
lower layer supported by reinforcing structures called veins. Wing veins that run from the
base of the wing to its apex are called longitudinal veins. The crossveins cross the wing
transversely and connect the longitudinal veins. The arrangement and number of wing



veins are important characteristics for identifying insects.

Insects typically have two pairs of wings, but some groups, such as flies, have lost the
second pair, which remain in rudimentary form as small knobs called halteres, or
balancers. Insects having two pairs of flying wings may use them independently or may
have them coupled together as in many moths. Some insects, such as beetles, have
forewings adapted as wing covers.

Legs. Insect legs may be short and strong for digging or lengthened for jJumping and
walking, but they usually have the same number of main parts. The leg is divided into a
coxa, trochanter, femur, tibia, tarsus, and pretarsus. The femur and tibia correspond to the
human thigh and shin and the tarsus has a function similar to the human foot. Some tarsal
segments may bear pads, or pulvilli, which help the insect walk on smooth surfaces like
glass.

Abdomen

The abdomen, or third body region, has segments, or joints, bearing the spiracles and
external reproductive organs. Spiracles are external openings for the respiratory system
and some insects have a pair on each abdominal segment. In most insects, the terminal
eighth and ninth segments bear the external sex organs used for copulation and the
egglaying device, or ovipositor, of the female. Some insects, such as silverfish, have a
pair of tail-like appendages, called cerci.



