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Figs. 46 – 50. Mala, SEM. 46: Gallerucida bifasciata; 47: Ophrida xanthospilota; 48: Pyrrhalta maculicollis; 49: Timarcha espanoli;  
50: Ambrostoma superbum. — Figs. 51 – 58. Hind leg and claw, lateral view, SEM. 51 – 52: Altica caerulescens; 53 – 54: Phygasia fulvi-
pennis; 55 – 56: Diorhabda carinulata; 57 – 58: Ambrostoma superbum. — Figs. 59 – 61. Abdomen VIII spiracle, SEM. 59: Gallerucida 
bifasciata; 60: Podagricomela shirahatai; 61: Exosoma lusitanica. — Figs. 62 – 64. Abdomen segments IX and X, lateral view, SEM.  
62: Gallerucida bifasciata; 63: Ophrida xanthospilota; 64: Phygasia fulvipennis.



Hua et al.: Galerucine and alticine larvae

84

Figs. 65 – 70. Antenna, SEM. 65: Altica caerulescens; 66: Podontia lutea; 67: Gallerucida bifasciata; 68: Oides decempunctatus; 69: Pyr- 
rhalta maculicollis; 70: Gastrophysa atrocyanea. — Figs. 71 – 73. Maxillary palp, SEM. 71: Pyrrhalta maculicolis; 72: Podontia lutea;  
73: Timarcha espanoli. — Figs. 74 – 76. Labium palp, SEM. 74: Pyrrhalta maculicollis; 75: Podontia lutea; 76: Timarcha espanoli. — 
Fig. 77. Digitiform sensilla at higher magnification. — Figs. 78 – 79. FE-SEM. 78: Ambrostoma superbum maxillary palp; 79: Basiconic 
sensillum in Fig. 78 at higher magnification.
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3.2. 	 Character list and notes 

The following characters 1 – 30 are included in the matrix 
(Table 1) and in the phylogenetic analysis. All characters 
except for 9 and 27 are phylogenetically informative.

1. 	 Association with plants: (0) external leaf feeder; 
(1) leaf miner; (2) root feeder; (3) feeding in bulbs. 
— External leaf feeders, leaf miners and root bor-
ers occur within the galerucine-alticine lineage. An 
unusual specialization is feeding in bulbs, which is 
characteristic for larvae of Exosoma spp. (Crowson 
& Crowson 1996). Species of Phyllotreta can be 
leaf miners or root feeders (Needham et al. 1928) 
and all three main feeding types occur in Psylliodes 
(Cox 1998).

2. 	 Head: (0) prognathous; (1) orthognathous (often re-
ferred to as hypognathous). — The head of external 
leaf feeders and root feeders is orthognathous, i.e. 
the mouthparts are ventrally directed, a condition 
also found in other chrysomelid lineages. In leaf-
mining larvae, the head is moderately flattened and 
prognathous, with the posterior portion slightly re-
tracted into the prothorax (Fig. 3).

3. 	 Posterior emargination of head capsule: (0) deep; 
(1) shallow; (2) absent. — The posterior emargina-
tion of the head capsule is deep and V-shaped in 
leaf-miners (Fig. 4). Due to the retraction of the 
posterior cephalic region the emargination is largely 
concealed within the prothorax. In other galerucine 
and alticine larvae the emargination is shallow or 
lacking.

4. 	 Numbers of stemmata or eye spots: (0) 0; (1) 1; 
(2) 6. — Galerucine and alticine larvae either lack 
stemmata or a single stemma is present on each 
side of the head. External feeders usually have one 
pair of larval eyes. However, they can be reduced 
in some external feeding alticines, like in Alagoasa, 
Altica, Syphrea and Walterianella (Casari & Teixei-
ra 2011; Duckett & Casari 2002; Hua et al. 2013). 
Eye spots lacking a cornea lens occur in some leaf 
miners and root feeders, such as Candezea palmer
stoni, Febra insularis and Monolepta australis  
(Bryant & Gressitt 1957; Houston 1982). Almost 
all chrysomeline larvae have 6 pairs of stemmata.

5. 	 Antennal socket membrane: (0) scarcely wider 
than antennomere 1; (1) 2 – 5 times wider than an-
tennomere 1. — The antennal socket membrane is 
scarcely wider than the first antennal segment in 
Galerucini, but 2 – 5 times wider than antennomere 
1 in other galerucine and alticine larvae (Lawson 
1991).

6. 	 Number of antennomeres: (0) 1; (1) 2; (2) 3. — 
The number of antennomeres is one or two in the 
galerucine-alticine lineage. In alticines, all known 
larvae of the Blepharida-group have one antenno-
mere, whereas two are present in the others. In ga-
lerucines two occur in the tribe Hylaspini and only 

one in the others. The number of antennomeres is 
three in Chrysomelinae.

7. 	 Coronal suture: (0) absent; (1) short and indis-
tinct, less than 1/3 of the length of the dorsal head 
capsule; (2) well developed, 1/3 – 1/2 of the length 
of the head. — The coronal suture is absent in leaf 
miners. Root feeding alticine larvae always have 
a short coronal suture, but it is long in galerucine 
root feeders (Luperini). The coronal suture of larvae 
of the alticine Blepharida-group is well-developed 
(Furth & Lee 2000).

8. 	 Shape of frontal suture: (0) V-shaped; (1) slightly 
arched; (2) U-shaped. — The frontal suture is V-
shaped in leaf miners and U-shaped in Monoxia and 
Lysanthia occidentalis (Casari & Teixeira 2011). 
In other larvae they are either V-shaped or slightly 
arched.

9.	 Endocarina: (0) absent; (1) present. — The median 
internal ridges or endocarinae of most galerucine 
and alticine larvae are distinct, but they are weak-
ly developed or absent in Exosoma and some root 
feeders like Luperus and Systena blanda (Crowson 
& Crowson 1996; Lee et al. 1998).

10. 	 Contact between endocarina and transverse 
frontoclypeal sutures: (0) absent; (1) present. — 
The anterior or middle part of the endocarina can be 
indistinct and the contact with the transverse fronto-
clypeal ridge is absent in the genus Oides.

11. 	 Anterior part of endocarina: (0) divided into two 
parts; (1) undivided. — The endocarina usually 
extends from the junction of the coronal and fron-
tal sutures to the clypeus, both forming a blackish 
T-shaped structure. In some species, such as Chry
somela populi, Galerucella grisescens and Monoxia 
minuta, the anterior part of endocarina is divided into 
two parts.

12. 	 Pale area of anterior margin of labrum: (0) pre-
sent; (1) absent. — The labrum of galerucine and 
alticine larvae is transverse and heavily sclerotized. 
A pale triangular area is present near the anterior 
margin in Galeruca daurica, Galerucella grises-
cens, Oides decempunctatus, Pallasiola absinthii 
and so on. This character is unstable in some genera. 
For example, the pale triangular area is present in 
Gallerucida lutea and G. gloriosa, but absent in G. 
singularis and G. bifasciata.

13. 	 Notch of anterior margin of labrum: (0) distinct; 
(1) shallow; (2) absent. — The anterior labral mar-
gin is usually distinctly notched or not notched at 
all. A shallow notch occurs only in few species, like 
Monoxia minuta and Galeruca daurica.

14. 	 Posterior margin of labrum: (0) straight or nearly 
straight; (1) posteriorly convex. — The posteri-
or labral margin is either convex or straight. It is 
straight or nearly so in larvae of Philopona vibex, 
Argopistes scyrtoides and Blepharida-group of Al-
ticinae, and also in Agelastica alni orientalis, Exo-
soma lusitanica, Gallerucida lutea, Menippus cervi-
nus and Oides of Galerucinae.



Hua et al.: Galerucine and alticine larvae

86

15. 	 Mandibular penicillus: (0) absent; (1) present. — 
A group of approximately 10 closely packed setae 
on the mesal mandibular edge is commonly referred 
to as penicillus. It is present in most galerucine and 
alticine genera, but absent in all known Blephari-
da-group larvae of Alticinae (Furth & Lee 2000; 
Jerez 1999; Lee 1999; Zhang & Yang 2008). In 
Chrysomelinae, a penicillus is present in Geomela 
(Reid 1995).

16. 	 Inner lobe of mala (lacinia): (0) reduced; (1) well 
developed. — The apical lobe (mala) of the max-
illa is divided into two lobes in most galerucine and 
alticine larvae (Figs. 46 – 47). This feature is not re-
corded in any other chrysomelid group (Jolivet et 
al. 1994). Even though the presence of a separate 
larval lacinia and galea is a groundplan feature of 
Coleoptera and Polyphaga, a divided mala is appar-
ently an apomorphic feature in Chrysomelidae and 
the galerucine-alticine lineage (Crowson & Crow-
son 1996). It is unclear whether the lobes are ho-
mologous to the lacinia and galea or whether the bi-
furcation is a de novo formation. An undivided mala 
is likely a groundplan apomorphy of Cucujiformia 
excl. Lymexylidae (e.g., Beutel & Ślipiński 2001). 
A group of setae on the external lobe is irregularly 
arranged in a circle at the inner margin. A longitu-
dinal row of fixed long setae is usually present on 
the apical margin of the inner lobe, but in Pyrrhalta 
the inner lobe bears very densely arranged scale-
like serrate surface structures, probably modified 
setae (Fig. 48). The undivided mala of Chrysomel
inae usually bears 10 – 15 setae on its mesal margin 
(Figs. 49 – 50).

17. 	 Praementum: (0) not curved medially; (1) curved 
medially. — The labium is composed of an apical 
praementum and a basal undivided postmentum. 
The former is usually present as a semicircular scle-
rite embracing the large membranous articulatory 
areas for the labial palpi. In some species the prae-
mentum is curved medially. This character can be 
unstable within a genus, praementum curved medi-
ally in Galerucella nipponensis, but not curved in 
G. grisescens.

18. 	 Postmentum: (0) membranous; (1) sclerotized. 
— The postmentum is usually trapezoid and scle-
rotized in chrysomelid larvae.

19. 	 Shape of legs: (0) short and stout, tibiotarsus as 
long as femur; (1) long and slender, tibiotarsus 
nearly twice as long as femur. — The number of 
leg segments of galerucine and alticine larvae is five 
like in almost all other polyphagan larvae (different 
degrees of leg reduction occur in some groups of 
beetles such as Buprestidae, Lamiinae and Curcu-
lionoidea), i.e. coxa, trochanter, femur, tibiotarsus, 
and pretarsal claw (e.g., Lawrence et al. 2010), 
the last two elements corresponding with the tibia 
and tarsungulus of some authors (e.g., Böving & 
Craighead 1931; Furth & Lee 2000; LeSage & 
Zmudzinska-Krzesinska 2004). Occasionally the 

leg is 4-segmented in chrysomelid larvae e.g., in 
Pseudolampsis darwini and P. guttata (Casari & 
Duckett 1997). Legs of external leaf feeders are 
usually stout (Fig. 52). In some cases they become 
very long and slender, for instance in Philopona and 
Diorhabda (Fig. 55). The legs of some leaf miners 
and root feeders are slightly shortened compared to 
those of external leaf feeders.

20. 	 Pad-like chelonium at distal part of leg: (0) ab-
sent; (1) present. — An unpaired, membranous pad-
like structure at the base of the claw of chrysomelid 
larvae (Figs. 52, 54) is often referred to as pulvil-
lus. As it is obviously not homologous to paired 
pulvilli occurring in adults of other insect lineages 
(Beutel & Gorb 2001) the term chelonium (Bien-
kowski 2010; Nesterova 2008) or claw pad should 
be used. The presence of this adhesive structure sug-
gests that galerucine and alticine larvae were origi-
nally adapted to feeding externally on foliage, rather 
than being subterranean (Jolivet et al. 1994). The 
chelonium improves adhesion on smooth surfaces 
(Gorb & Gorb 2004). It is lacking in Diorhabda 
of Galerucinae and some Oedionychina genera 
(such as Alagoasa, Philopona, Wanderbiltiana and 
Omophoita) of alticines (Figs. 41, 56) (Duckett & 
Casari 2002; Duckett & Swigoňová 2002; Taki-
zawa 2005).

21. 	 Tubercles of postcephalic body: (0) indistinct or 
absent; (1) distinctly developed. — Distinct tuber-
cles are usually present in alticine and galerucine 
larvae (Figs. 82, 84 – 86). Genera of Oedionychina 
are characterized by their conically produced tuber-
cles. However, they are indistinct or vestigial in lar-
vae living under ground, in leaf miners, and in the 
alticine Blepharida-group (Figs. 80 – 81, 83).

22. 	 Dorsal tubercle of prothorax: (0) D-DL; (1) D-
DL-EPa; (2) D-DL-EP. — Kimoto (1962) named 
tubercles according to their position: dorsal tubercle 
(D), dorso-lateral tubercle (DL), epipleural tubercle 
(EP), pleural tubercle (P) and sternal tubercle (S). 
The prothoracic dorsum always bears a large scle-
rotized plate, which is formed by combining smaller 
tubercles. In the (D-DL) type, the prothoracic plate 
is formed by (D) and (DL), and the tubercle (EP) is 
located at the epipleural region. In the (D-DL-EPa) 
type, the epipleural tubercle (EP) is divided into 
two subunits named as EPa and EPp. The protho-
racic plate is formed by (D), (DL) and (EPa), and 
the small tubercle (EPp) remains at the epipleural 
region. The (D-DL-EPa) type occurs in all alticine 
larvae and some galerucine larvae, whereas other 
larvae of galerucines display the type (D-DL). In 
Chrysomelinae the types (D-DL-EP) and (D-DL-
EPa) occur.

23. 	 Dorsal region of abdominal segments I – VII: (0) 
with one row of tubercles; (1) with two rows; (2) 
with three rows. — In the galerucine tribes Galeru-
cini and Oidini the dorsal region of the abdominal 
segments is composed of two rows of tubercles 



87

ARTHROPOD SYSTEMATICS & PHYLOGENY  —  72 (2) 2014

(Figs. 84 – 85, 87 – 88), whereas three rows are 
present in Hylaspini, with the additional tubercle 
named Dm in takizawa (1972) (Figs. 86, 89), one 
row is present in some Chrysomelinae larvae, like 
Chrysomela populi. In alticines, most leaf feeders 
display two rows of tubercles on the dorsum of the 

abdominal segments. This character is not applica-
ble in cases when the tubercles are strongly reduced, 
like in some root feeders and leaf miners.

24.  Sternal tubercles: (0) small; (1) large. — Two 
tubercles are present on the sternal region, the eu-
sternal tubercle (ES) and the sternellar-parasternal 

Figs. 80 – 83. Lateral view of mature larvae. 80: Blepharida rhois; 81: Argopistes scyrtoides; 82: Oides decempunctatus; 83: Monoxia 
minuta. — Figs. 84 – 86. Dorsal view of mature larvae. 84: Galerucella grisescens; 85: Galerucella birmanica; 86: Gallerucida bifasciata. 
— Figs. 87 – 89. Tubercles on dorsal region of fi rst abdomen segment. 87: Galerucella grisescens; 88: Galerucella birmanica; 89: Galleru-
cida bifasciata. — Figs. 90 – 93. Ventral view of mature larvae. 90. Menippus cervinus; 91: Oides decempunctatus; 92: Oides maculatus; 
93: Gallerucida bifasciata.
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tubercle (SS-PS). In some groups, the sternal tuber-
cles are reduced in size and less sclerotized (Figs. 
90 – 91).

25. 	 Thoracic defensive glands: (0) absent; (1) meso-
thorax and metathorax; (2) prothorax, mesotho-
rax and metathorax. — Within alticines defensive 
glands are present on the thorax and abdominal 
segments I – VIII of larvae of Nonarthra and on ab-
dominal segments I – VIII of larvae of Pseudolamp-
sis (Casari & Duckett 1997; Takizawa 2005). In 
galerucines, defensive glands occur in species of the 
tribe Hylaspini. Three different configurations oc-
cur, with glands present on all thoracic and abdomi-
nal segments I – VIII or I – IX, on the meso- and 
metathorax and abdominal segments I – VIII, or on 
abdominal segments I – VIII (Takizawa 1972).

26. 	 Defensive glands of abdominal segments: (0) ab-
sent; (1) present. — See previous character.

27. 	 Type of spiracles: (0) biforous; (1) annular. — Spir-
acles are present on the mesothorax and abdominal 
segments I – VIII in galerucine and alticine larvae. 
Generalized groups usually have annular spiracles 
(Figs. 59 – 60), but they are biforous in Exosoma 
(Fig. 61) (Böving & Craighead 1931).

28. 	 Anal plate (“pygidium”): (0) absent; (1) present. 
— An anal plate, a well sclerotized dorsal plate-like 
sclerite on segment IX (often referred to as pygidi-
um in Chrysomelidae), is usually present in galeru-
cine and alticine larvae also including leaf-feeders 
and root-feeders (Figs. 62, 64). However, larvae of 
the Blepharida-group and most leaf-miners lack this 
structure (Fig. 63).

29. 	 Anal opening: (0) dorsal; (1) ventral. — The anal 
opening is usually located ventrally on segment X, 
but this is not the case in larvae of six alticine genera 
belonging to the Blepharida-group, where the anus 
opens dorsally on segment IX (Fig. 63). In these 
species, a fecal shield covers the dorsal side of the 
body and can deter attacking enemies (Prathapan & 
Chaboo 2011).

30. 	 Shape of anal plate (“pygidium”): (0) semicircu-
lar or sub-rectangular; (1) subtriangular. — The anal 
plate of root feeders is subtriangular and longer than 
wide (Fig. 64). In the other larvae considered here 
it is semicircular or sub-rectangular, with similar 
width and length or slightly wider than long.

Urogomphi (char. 31) and ambulatory warts (char. 32) 
occur very rarely in galerucine and alticine larvae; they 
are apparently not useful as phylogenetic characters and 
are thus not included in the matrix and in the phyloge-
netic analysis.

31. 	 Urogomphi: Urogomphi are prominences or ap-
pendages of tergum IX of beetle larvae (e.g., Law-
rence et al. 2010). In some alticine (e.g., Chaeto
cnema and Psylliodes) and galerucine larvae (e.g., 
Diabrotica duodecimpunctata, D. vittata) a pair of 
simple curved urogomphi is present. A single me-

dian terminal process occurs in larvae of Phyllotre-
ta cruciferae, P. atra, and P. vittula (Böving 1930; 
Cox 1988; Cox 1981). The absence in the vast 
majority of chrysomelid larvae suggests that they 
evolved secondarily in these species. The presence 
or absence of urogomphi is not associated with any 
particular feeding habit. Their condition can differ 
within one genus according to Böving (1927) and 
Cox (1998). 

32. 	 Ambulatory warts: The presence of ambulatory 
warts is an uncommon feature in galerucine and al-
ticine larvae. They are only known in Homichloda 
barkeri, where they insert medioventrally on ab-
dominal segments I – VIII. It is likely that they im-
prove the adhesion to the leaf surface (Cox 1997). 

The following characters of sensilla of the antennae (char. 
33) and palps (char. 34) are based on SEM micrographs 
of eight galerucine and alticine species and three species 
of Chrysomelinae. As the taxon sampling is limited and 
the definition of discrete character states difficult, these 
features are also not included in the matrix. 

33. 	 Antennal sensilla: The basal antennomere of the 
2-segmented antennae is partly membranous and 
bears 4 – 5 small basiconic sensilla and a conical 
sensory papilla which is larger than antennomere 2. 
Antennomere 2 is very small and slightly sclerotized 
basally, equipped with one elongate basiconic sen-
sillum and with two setae (Fig. 65). A cone-shaped 
sensory papilla and 6 – 8 sensilla basiconica (two 
additional sensilla trichodea occur in some species) 
are distributed on the membranous part of the dis-
tal antennomere (Figs. 68 – 69). In Chrysomelinae 
antennomere 2 bears a cone-shaped sensory papilla 
and antennomere 3 several small sensilla basiconica 
(Fig. 70). 

34. 	 Sensilla of the maxillary and labial palpomer-
es: The apical maxillary and labial palpomeres of 
chrysomelid larvae bear a very similar set of sensilla, 
usually a group of sensilla basiconica at the apex and 
one digitiform sensillum on the lateral side. The usual 
number of sensilla basiconica on the apical maxillary 
palpomere is 11 – 15 (Figs. 71 – 72), but the number 
is greatly increased (ca. 83) in Timarcha, possibly re-
lated to large size (Fig. 73). The number on the apical 
labial palpomere is 10 – 16 (Figs. 74 – 76). The api-
cal part of the sensilla basiconica consists of many 
finger-like projections, which surround the terminal 
pore (Fig. 79). It is likely that these sensilla func-
tion as gustatory receptors (Farazmand & Chaika 
2008). The digitiform sensillum lies in a longitudinal 
groove. The usual number on the lateral side of max-
illary and labial palpomere is one, but Timarcha has 
two on the lateral region of the labial palpomere (Fig. 
77). The function is more or less unclear. It may be a 
hygro-/thermoreceptor (Eilers et al. 2012), a recep-
tor of CO2 (Honomichl & Guse 1981), or a mechano-
receptor (Farazmand & Chaika 2008). 
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4. 	 Discussion

The main aim of this study was to improve the knowledge 
of external features of larvae of the galerucine-alticine 
lineage, which is presently still very fragmentary. In our 
descriptions accompanied by a detailed documentation 
(mainly using SEM micrographs) we use a nomenclature 
consistent with a general terminology for beetle larvae 
suggested by Lawrence et al. (2010). This approach and 
standardized descriptions with a comparable coverage of 
structures and sets of illustrations will likely increase the 
efficiency and usefulness of studies on chrysomelid lar-
val morphology aiming at phylogenetic reconstruction. 
It will also facilitate comparisons with other coleopteran 
groups in broader scale systematic and evolutionary in-
vestigations (see e.g., Lawrence et al. 2011).
	 As pointed out above, the relationships within the 
galerucine-alticine lineage are still discussed controver-
sially. Our investigation of the external larval morpholo-
gy yielded only a relatively low number of 30 characters 
that we considered phylogenetically relevant. It is there-
fore conceivable that the statement of Crowson & Crow-
son (1996) (and Böving 1931) concerning the phyloge-
netic usefulness of larval features was overoptimistic. 
Nevertheless, it is evident that characters of the immature 
stages do not only distinctly reflect the specific life habits 
(see below), but also contain phylogenetic information. 
One important result of our analysis (see Fig. 94) was 
the reconstructed larval groundplan of the monophyletic 
galerucine-alticine lineage (Table 2). Ancestral larvae 
were probably external leaf feeders with an orthogna-
thous head with V-shaped frontal sutures, a short coronal 
suture, and a median endocarina. The labrum was pos-
teriorly convex and lacking an anteromedian notch, the 
antenna two-segmented, the mandibular penicillum was 
missing, and a distinct inner maxillary lobe was present. 
The legs were stout and a distal attachment pad was 
present (“chelonium”). The body surface was character-
ized by distinct tubercles, with enlarged tubercles on the 
ventral side. The dorsal region of abdominal segments 
I – VII displays two rows. Thoracic and abdominal de-
fensive glands were absent. The spiracles were annular. 
A semicircular or subrectangular anal plate (“pygidium”) 
was present and the anal opening was ventrally directed. 
In the analysis, the absence of eyes was assigned to the 
basal node of the group. We consider this as an artifact. 
Parallel loss of the light sense organs in different sub-
groups appears more likely than the assumption that a 
single eyespot has re-evolved in the group. 
	 Considering the relatively low number of potentially 
useful larval characters, the resolution of our tree is sur-
prisingly good. That both traditional subfamilies turned 
out as non-monophyletic is in contrast to previously sug-
gested hypotheses (Reid 1995; Crowson & Crowson 
1996; Farrell 1998; Lingafelter & Konstantinov 2000; 
Kim et al. 2003; Nadein & Bezděk 2014) and arguably an 
artifact resulting from the limited taxon sampling and the 

limited size of the character set. Supported conventional 
groups are the Galerucinae s.l. (i.e. including alticines), 
the galerucine Luperini, Hylaspini, and Oidini, and the 
alticine Blepharida-group, which forms the sister group 
of the two included Oides species. Only few subordi-
nate clades such as Oidini and the Blepharida-group are 
supported by a Bremer support above 1 (see Fig. 94). A 
large clade is formed by Altica, the alticine leaf-miners 
Podagricomela and Argopistes, the alticine root feeders 
Phygasia and Longitarsus, and the species of the galeru-
cine genera Monolepta, Exosoma and Diabrotica (Lupe
rini).
	 External leaf feeders, root feeders, and leaf miners 
are the three main larval feeding types in the galerucine-
alticine clade. Other habits occurring in the group are 
drilling in stems and roots or feeding on bulbs (Nadein 
& Bezděk 2014). Our analysis suggests that surface 
feeding on leaves is ancestral (see above). Larvae of the 

Table 2. Larval groundplan of the monophyletic galerucine-alticine 
lineage.

1. Association with plants: (0) external leaf feeder;

2. Orientation of mouthparts: (1) orthognathous

3. Posterior emargination of head capsule: (2) absent

4. Numbers of stemmata or eye spots: (0) 0 

5. Antennal socket membrane: (1) 2 – 5 times wider than 
antennomere 1 

6. Number of antennal segments: (1) 2 

7. Coronal suture: (1) short and indistinct, less than 1/3 of the 
length of the dorsal head capsule

8. Shape of frontal suture shape: (0) V-shaped

9. Endocarina: (1) present 

10. Contact between endocarina and transverse frontoclypeal 
sutures: (1) present 

11. Anterior part of endocarina: (1) not separate into two parts 

12. Pale area of anterior labral margin of labrum: (0) present 

13. Anterior margin of labrum: (2) notch missing

14. Posterior margin of labrum: (1) convex 

15. Mandibular penicillus: (0) absent 

16. Inner lobe of mala (lacinia): (1) well developed 

17. Praementum: (0) not curved medially 

18. Postmentum: (1) sclerotized 

19. Shape of legs: (0) short and stout, tibiotarsus as long as femur

20. Pad-like chelonium at distal part of leg: (1) present 

21. Tubercles of body: (1) tubercles distinctly developed 

22. Dorsal tubercle of prothorax: (1) D-DL-EPa 

23. Dorsal region of abdominal I – VII segments: (1) composed of 
two rows 

24. Sternal tubercles: (1) large 

25. Defensive glands of thorax: (0) absent 

26. Defensive glands of abdominal segments: (0) absent 

27. Type of spiracles: (1) annular 

28. Anal plate: (1) present 

29. Anal opening: (1) ventral 

30. Shape of anal plate: (0) semicircular or sub-rectangular, width 
similar with length or little wider than length
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galerucine Luperini and of twelve alticine genera have 
been reported as root feeders. Root feeders are easily dis-
tinguished by the relatively long and slender body, the 
depigmentation, i.e. light coloration of the postcephalic 
segments, and the lack of distinct tubercles on the body 
surface. The legs of most root feeders are normally de-
veloped as in the leaf feeders. External leaf feeding flea 
beetle larvae of the Blepharida-group (except for Asio-
phrida marmorea) are characterized by the habit of cov-
ering their dorsal side with their excrements (Prathapan 
& Chaboo 2011). Members of this clade share a consid-
erably number of potential larval synapomorphies, such 
as one-segmented antennae, the loss of the mandibular 
penicillus, an incised anterior labral margin, and an anal 
opening dorsally on abdominal segment IX (Furth & Lee 
2000). 

	 The galerucine genus Monoxia and nineteen alticine 
genera are reported as leaf miners in the larval stages 
(Santiago-Blay 2004). The postcephalic body of these 
larvae is slightly flattened dorsoventrally, the head is flat-
tened and prognathous, and the posterior emargination 
of the head capsule is deep and V-shaped. The posterior 
part of the head is deeply retracted into the prothorax 
and powerful muscles are attached to it, supporting the 
penetration of fresh leaf tissue in the mine (Needham et 
al. 1928; Parry 1974). Further features are the absence 
of the coronal suture (apomorphic) and a V-shaped fron-
tal suture (presumably plesiomorphic). The stemma is 
either represented by a single eyespot without a cornea 
lens or completely absent. The basal labial palpomere is 
extremely reduced. The thoracic legs are not reduced but 
widely separated at their base.
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	 Larval characters alone are apparently insufficient 
for a robust reconstruction of the relationships. Consid-
ering the low support values and the limited number of 
characters, our result should be treated with caution. It is 
apparent that our larval data set has its limitation with re-
spect to systematics, adding one more insufficiently sup-
ported hypothesis to the conflicting concepts suggested 
by other authors (see above: MGA versus MG versus 
MA). Nevertheless, larval features will contribute to the 
clarification of the relationships and are clearly impor-
tant in an evolutionary context. It is evident that for a 
reliable clarification of galerucine-alticine relationships 
not only a much denser taxon sampling is required, but 
also an extensive combined data set containing several 
suitable molecular markers and also well-documented 
larval and adult morphological data. This would have 
been clearly beyond the scope of this contribution, but 
will be the target in follow up studies. 
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