Snodgrass, 1960

HEAD OF INSECT
Acron + 4 segments

1- intercalary
2-mandibular
4 3~ maxillary

4- labial
S
{ Labrum and Antenna

not appendiculate,
part of acron

3 Butt, 1960

HEAD OF INSECT
Acron + 4 segments

1-infercolary

2-mandibular
3-maxillary
4-labial

Labrum appendiculate,
part of intercalary segment

Antenna not appendiculate, part of acron

) Sharov, 1966

HEAD OF INSECT

i Acron absent,
segments

1- labral

2- preantennal {ocular)
3-antennal
4-intercalary
5-mandibular
6-maxillary

7-labial

2 DuPorte, 1963

Choudon'rméret, 1966 .

HEAD OF INSECT
Acron small, hidden

7 segments

- 1-preantennal
2-antennal
3-intercalary
4-superlingual
5-mandibulor
6-maxillary
7-labiol

HEAD OF INSECT
Acron + 3 segments

1-mandibular
2-maxillary
3-labial

Intercalory absent

%,f

)

% Imms, 1957 ; Manton, 1960, 1964

HEAD OF INSECT
Y\ Acron * Osegments

1-preantennal
2-antennal
3-intercalary
4-mandibular
5-maxillary
6-labial

5-moaxillary
6-labial

intercalary absent

M Tiegs, 1940, 1947; Weber, 1952

. HEAD OF INSECT
 Acron* 6segmens

6 Roonwal, 1938

HEAD OF INSECT

X [

Atron absent,

1~ preantennal

7segments 2-antennal
1- labral 3-intercalary
2- preantennal 4-mandibular
3-antennal S-maxillary

# 4-intercalory 4-labial

5-mandibular
6-maxillary
7-labial

Labrum appendiculate

acron

Labrum composite, hence not appendiculate

atsuda’ 19¢
HEAD OF INSECT
Acron lorge,

5segments
1-ontennal
2-intercalary
3-mandibular

» 4-maxillary

5-lobial

Eastham, 1930
HEAD OF INSECT

Acron absent,

o segments
1-labral
2-ontennal
6 3-intercalary
4-mandibular
5-maxillary

é-lobial

Labrum appendiculate,
Premandibular oppendages present, vestigial

12 scholl, 1969; Rempel & Church, 1971
HEAD OF INSECT

Acron+&segments

1-labral
2-antennal
3-intercalary
4-mandibular
5-maxillary
6-labial

Lobrum appendiculate



F1e. 5.—Different positions of the head or mouth parts relative to the body.

A, Hypognathous position of head, diagrammatic, head vertical, mouth parts
hang downward. B, Prognathous position of head, diagrammatic, head hori-

zontal, mouth parts anterior, C, Auchenorhynchous position of mouth parts,
cicada, beak projects from below the neck, D, Sternorhynchous position of mouth
parts, aphid, beak held against undersurface of thorax when not in use,

Aclp, anteclypeus; cvpl, cervical plates; es, epistomal sulcus; Gu, gula; M,
mentum; occ, occipital condyle; Poc, postocciput; pos, postoccipital sulcus;
Prmt, prementum; sgs, subgenal sulcus ; Smf, submentum,

Other lettering as on figure 4.
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HYPOGNATHOUS PROGNATHOUS OPISTHORHYNCHOUS™_

antenna

kmandible maxillary  |abjal
Y/
maxillary ' palp palp

labial palp prothoracic
prothoracic leg
leg

proboscis

mesothoracic
leg
Fig. 1. Different positions of the head and mouthparts relative to the rest of the body.
Hypognathous-—grasshopper; prognathous—beetle larva; opisthorhynchous—aphid.



ANTERIOR )}J(,}V LATERAL
ecdysial line /\// occipital sulcus

occiput

ecdysial line postoccipital

suture
postocciput

neck
. membrane
circumocular

suicus subgenal

Circulmantennal sulcus
suicus , posterior
subocular sulcus tentorial pit
anterior tentorial
: subgena
pit
. epistomal ;
anterior sulcus labium
articulation mandible

of mandible

Fig. 2. The common lines or grooves on the insect head and the areas which they define.
Names of areas are italicised (modified after Snodgrass, 1960).

POSTOCCIPITAL SUTURE - occwn'.(t:’sm;m}g‘ T
\ L -

POSTERIOR :
TENTORIAL PIT
:“~s1‘m:s
POSTERIOR =~ POSTMENTUM
MANDIBULAR 7 - .
ARTICULATIONZ . \ T~ ~PREMENTUM
P \\\
L’ NN ~GALEA
, NN~
s R
MANDIBLE . /0' SO HAX. PALPUS
~
I \ \\\\ SLACINIA
\ NN :
SUBGENAL
HY POSTOMA A POSTOMAL \ MLABIAL PALPUS
SUTURE \ \PARAGLOSSA

GLOSSA

Fig. 12. Ventral aspect of a generalized insect head (diagrammatic).



8 THE INSECTS: STRUCTURE AND FUNCTION

and Ephemeroptera are ventral and medial to the mandibles. In Odonata, Plecoptera
and Dermaptera the pits are lateral to the mandibles while in most higher insects they
are facial at either end of the epistomal sulcus (Snodgrass, 1960). DuPorte (1946),
however, believes the anterior tentorial pits to lie on the sulcus between the frons and

the gena.
A GENERALISED CONDITION B HYPOSTOMAL BRIDGE

post occipital
suture

mandible

hypostomal
bridge

postoccipital
suture

posterior
tentorial

Fig. 4. Modifications occurring at the back of the head. A. Generalised condition; B.

Deromyia (Diptera) with a hypostomal bridge; C. Vespula (Hymenoptera) with a postgenal

bridge; D. Epicauta (Coleoptera) with a gula. Membranous areas stippled, compound eyes
cross-hatched (after Snodgrass, 1960).
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Fie. 17—Variations of the pterygote tentorium, diagrammatic.
at, anterior tentorial pit; AT, anterior tentorial arm; Cus, neck (cervix);
»

i i ; t; p¢, posterior
otentorium; DT, dorsal t_entonal arm; Poc, postocciput; b5, d
gzszz‘t'o:?aflp pit; PT, p’osteri’or tentorial arm; TB, tentorial bridge (united poste

rior arms).

occiput

ostoccipital ridge ]
P P 9 postocciput

postoccipital
suture
tentorial

dorsal tentorial
ar

subgenal
ridge | .

. tentorial pit

anterior

tentorial arm subgenal

sulcus

epistomal
subgena

sulcus

clypeus anterior tentorial pit

labrum epistomal ridge

Fi16. 16.—Evolution of the tentorium.

A, Scutigera sp., Chilopoda, ventral surface of anterior part of head with
mouth parts removed, showing hypopharyngeal fulturae (AF) and their apodemes
(Ap). B, Lithobius sp., Chilopoda, same view of head as A. C, Scutigerella
immaculate, Symphyla, optical section of head behind mandibles. D, Neso-
machilis maoricus, Thysanura, posterior view of interior of head, showing sepa-
rate anterior tentorial arms (A7) and tentorial bridge (TB). E, Isonychia sp.,
Ephemeroptera, larval head, posterior, showing tentorium. F, Anox junius,
Odonata, larval tentorium, dorsal. G, Strophopteryx fasciatus, Odonata, larval
head, anterior.
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Homologous Features or Appendages
Segment Ganglion {[Dnychophord Trilobitaj Crustace auropoda Piplopoda |Chilopoda [Symphyla | Insecta krachnida iphosurid
eyes
Protocerebrlr;ud{mentary) eyes eyes eyes? eyes eyes eyes - eyes eyes eyes
Prostomium s chicerebryfy -
(Acron) v antennae antennhle*antennUIe antennaej antennae | antennae | antennae| antennae)l rostrum | rostrum
Deutocerebryh labrum or — (st antennie) . (labrum) f{(labrum)
?pxpharynx labrup labrum labrum labrum | labrum labrum labrum
I (postoral) JMDULH 2 7od <—{ MOUTH
. Tritocerebruh Feeding antennae
Premandibuldr ") Claws | 18T less chelicerad chelicera
Intercalary Ptotocephalon
Slime
1 2 Hzﬁgpillae 2nd legs | mandibleg mandiblej mandbles mandibles jnandibles fmandibles |{pedipalpi| 1st legs
. , H
1st 13t maxillap 1st ' 1st T
111 3 lst legs | 3rd legs | = .114e | maxillae maxillae |maxillae | maxillae| 1st legs| 2nd legs
' Ygnatho- ,
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PROSOMA | =~ [HEAD  |H HH H H
. B lst legs Proth 1
: 1st thoradic lst 1st e : rothoracic »
' 5 thoracic (jpaxilliped], 1st legd 3rd legs |4th legs
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2nd 1st 2nd Mesothoragic
Vi 6 axillipeds legs legs legs 4th legs | 5th }985
. | 'PROSOMA L
3rd - Meta- '
VII 7 naxillipedq ' thoracic chilaria
legs -
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