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Abstract.—Adult and mature larval characters of Blepharida atripennis, B. rhois, B. sacra,
Diamphidia sp., Euplectroscelis xanti, Ophrida marmorea Podontia affinis, P. lutea and P.
dalmani, were studied as representatives of their respective genera or subgenera from the Ble-
pharida-Group of approximately 16 genera worldwide, presumed to be related. The similarities
and relationships of these and other genera based on adult and larval morphology and biology
are discussed. The mature larvae of these nine species are illustrated in detail, three for the first
time {Ophrida marmorea, Euplectroscelis xanti, and Diamphidia sp.). Adult external morphol-
ogy and the metafemoral spring were compared and indicated several overlapping similarities.
Some discussion of the classification of the Galerucinae and Alticinae is provided.

Alticinae larvae, including forest and agricultural pests, have been studied by
workers from morphological and biological perspectives. Ogloblin and Medvedev
{1971), Kimoto and Takizawa (1994) and Steinhausen {1994) studied some genera
of alticine larvae taxonomically using the chaetotaxy of the anal plate. Some other
workers conducted a variety of studies, but the majority of the studies have been
done relatively recently (i.e., since 1970). For a review of many of the publications
on chrysomelid larvae see Steinhausen (1996) and Lee and Furth, (2000).

The larval morphology of Blepharida Chevrolat, Podontia Dalman, Euplectros-
celis Crotch, Ophrida Chapuis and Diamphidia Gerstaecker are still relatively un-
known, except for: Blepharida atripennis Horn, B. sacra (Weise) (Les, 1999a); B.
rhois (Forster) (Boving & Craighead, 1931; Lee, 1999a); B. nigrotesselata Baly
(Paterson, 1943); Podontia affinis (Grondaly; P. Iutea (Olivier) (Lee, 1999b); and P.
dalmani Baly (Medvedev, 1992; Lee, 1999b). The present authors illustrate and/or
describe the mature larvae belonging to nine genera or subgenera of the Blepharida-
group from various parts of the world: Blepharida atripennis Horn; B. rhois; B.
sacra (Weise); Diamphidia sp.; Euplectroscelis xanti Crotch; Ophrida marmorea
(Wiedemann); Podontia affinis (Grondal); P. lutea (Olivier); and P. dalmani.

Since Henriksen (1927), Boving (1927, 1929), and Boving and Craighead (1931)
studies of chrysomelid larvae have indicated that there are very few detectable dif-
ferences between Galerucinae and Alticinae larvae (see also Marshall, 1980 and
Lawrence & Britton, 1991, but see Lawson, 1991, who lists some differences) and
so these two largest chrysomelid subfamilies often have been lumped together when
discussing chrysomelid larvae. Boving (1927), apparently following the classification
scheme of Leng (1920), suggested that if the Diabroticini and Phyllcbroticini (whose
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Table 1. The Blepharida-group genera and their biogeographic affinities.

Blepharida-Group: (alphabetical)

Biogeography

Acrocyum Jacoby, 1885
Blepharida Chevrolat, 1836

Neotropical (Caribbean)

(Blepharida Chevrolat sensu stricto) Neotropical
(Blepharidina Bechyne, 1968) Afrotropical
(Blepharidella Weise, 1909) Afrotropical

(Calotheca Heyden, 1887) Afrotropical
Blepharoides Jacoby, 1893 Oriental (Sumatra)
Chrysogramma Jacoby, 1885 Neotropical (C. America)
Crimissa Stil, 1858 Neotropical (S. America)
Diamphidia Gerstagcker, 1855 Afrotropical
Elithia Chapuis, 1873 Neotropical (5. America)
Euplectroscelis Crotch, 1873 Neoarctic (Baja Calif., Mexico)

Notozona Chevrolat, 1836 Neotropical

Ophrida Chapuis, 1875 Oriental

Parophrida Chen, 1934 Oriental (Philippines)
Podontia Dalman, 1824 Oriental

Polyclada Chevrolat, 1833 Afrotropical

Procalus Clark, 1865
Sphaerophrida Chen, 1934
Xanthophysca Fairmaire, 1901

Neoiropical {Chile)
Oriental (Philippines)
Afrotropical (Madagascar)

larvae were easily separated from the rest of the Galerucinae) were removed from
the subfamily Galerucinae and placed with the Systenini, Crepidoderini, and Psyl-
liodini of the subfamily Alticinae, then it would be possible to separate the rest of
the larvae into the traditional two subfamilies of Galerucinae and Alticinae as with
the adults. Later in order to solve this problem, Béving and Craighead (1931) used
a classification with the family Galerucidae containing three subfamilies: Galeruci-
nae; Diabroticinae (containing Phyllobrotica Chevrolat); and Halticinae; see more
detailed treatment below in the Discussion.

Furth (1992) discussed many of the genera in the Blepharida-group based on adult
morphology, including genitalia and the metafemoral spring, concentrating especially
on the New World members. Furth (1992) also provided a key to the 11 New World
genera and suggested a more appropriate catalogue arrangement than previously used
in Heikertinger and Csiki {1940) or Seeno and Wilcox (1982), based on morphology.
Furth (1992) pointed out that morphologically Pseudorthygia Csiki and Phydanis
Hom should not be placed with the Blepharida-group in catalogues (e.g., Seeno and
Wilcox, 1982) and that Crimissa Stal, Elithia Chapuis, and Procalus Clark should
be grouped with each other, but their relationship with the other Blepharida-group
genera is still unclear. Furth (1992) also distinguished between Afrotropical and New
World Blepharida with bifid tarsal claws by grouping them into the two subgenera,
Blepharidina and Blepharida. Furth (1998) synonymized Blepharonycha Fall with
Blepharida (sensu stricto) and reviewed the known biological information for all the
New and Old World Blepharida-group genera (see Tables 1 and 2),

Most of the Old World genera and subgenera usually have been grouped in cat-
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Table 2. The Blepharida-group genera for which there are any reliable host plant infor-
mation.

Blepharida-group: (alphabetical) Host plant family
Blepharida
(Blepharida sensu stricto) Burseraceae; Anacardiaceae
{Blepharidina) Anacardiaceae
Crimissa Anacardiaceae (?7)
Diamphidia Burseraceae
Elithia Anacardiaceae
Euplectroscelis Burseraceae
Notozona Burseraceae; Anacardiaceae (7)
Ophrida Anacardiaceae; Burseraceae
Podontia Anacardiaceae; Burseraceae
Polyclada Anacardiaceae (7)
Procalus Anacardiaceae

alogues together with the majority of the New World genera; however, for some
unapparent reason two Afrotropical genera (Diamphidia and Polyclada Clark, for-
merly Cladocera Hope) were placed in a completely different part of the Heikertin-
ger and Csiki (1940) catalogue between Oedionychines and Monoplatines; this was
later corrected by Seenc and Wilcox (1982). The placement of genera in catalogues
is a non-alphabetical, non-random arrangement and is presumably based on some
shared morphological similarities; however, there is never any accompanying expla-
nation for this. Therefore, these “catalogue phylogenies™ (see Furth, 1992) or cat-
alogue classifications are sometimes confusing or misleading and become perpetu-
ated for many years.

The chitinized jumping apparatus of Alticinae (Aea beetles), the metafemoral
spring, has been a useful character to demonstrate morphological grouping of Alti-
cinae genera because of its consistent shape within each genus (Furth, 1980, 1982a,
1985, 1988, 1989; Furth and Suzuki, 1994, 1998). The metafemoral spring mor-
phology has been included in the present study of the Blepharida-group.

FOODPLANT BIOLOGY

Of the 19 genera/subgenera of the Blepharida-group the biology of more than half
(ca. 11) is known or suspected at least as to what food plant family they feed on
(sec Furth, 1998 for details) (Table 2)

MATERIALS AND METHODS

All larval specimens used in this study were collected and preserved in 70% ethyl
alcohol. The final instar larvae were exposed to KOH solution for 30 minutes, rinsed
in water and dissected under an Olympus stereoscopic microscope. For morpholog-
ical studies of the minute structures, the parts were mounted on slides and observed
through the compound microscope (Leitz). The terminology of setae in this study is
adopted from Anderson (1947). For larval descriptions the number of specimens
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examined is indicated in the Body Length description by (N = #). Figures for the
larvae are compesites with the same nine body parts consistently numbered within
cach figure. Adult specimens were studied using a Leica MZ APO dissecting micro-
scope. The metafemoral spring was dissected out of the metafemur after the latter
was placed into 10% Potassium Hydroxide for 24—72 hours to allow a gradual and
consistent elimination of attached musculature and clearing of the chitinized spring.
All specimens are deposited at the U. S. National Museum of Natural History, Wash-
ington, D. C., except Diamphidia sp. which is deposited at the Plant Protection
Research Institute (Pretoria, South Africa). Figures 10-16 were photographed with
a Sony DKC-5000 Digital Photo Camera attached to a Leica MZ APO dissecting
microscope.

RESULTS
LARVAL DESCRIPTIONS

Genus Blepharida Chevrolat, 1836

Blepharida (Blepharida) atripennis Horn, 1895
(Fig. 1)

For a detailed description of this species see Lee (1999a).
Body length. 11.2 mm (N = 5). Head width: 1.4 mm (N = 5).
Material examined. MEXICO, Baja California Sur, East of Todos Santos, 17 Sept.
1988, larvac collected on the leaves of Bursera epinnata (Rose) Engler (Burseraceae)
and determined by E. Riley.

Blepharida (Blepharida) rhois (Forster, 1771)
(Fig. 2)

For a detailed description of this species see Lee (1999a).
Body length. 10.5 mm (N = 5). Head width: 1.2 mm (N = 5),
Materials examined. USA, Missouri, St. Louis, 25 April 1944, larvae collected by
Mayer. Larvae with excrements on back on Rhus copalina (Linnaeus) {Anacardi-
aceae).

Blepharida (Blephariding) sacra (Weise, 1897)
(Fig. 3)
For a detailed description of this species see Lee {1999a).
Body lengrh. 8.5 mm (N = 5). Head width: 1.5 mm (N = 5).
Material examined. ISRAEL, Judean Desert, Ein Qilt., 16 January 1984, larvae

collected on the leaves of Rhus tripartita (Bernard da Ucria) Grande and determined
by D. G. Furth.

Genus Diamphidia Gerstaecker, 1655

Diamphidia sp.
(Fig. 4)
Description. Mature larva (Fig. 4a). Body pale reddish brown, strongly convexed,
C-shaped; mandibles dark brown, head, legs, pronotum and spiracles pale brown.
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Fig. 1. Blepharida atripennis: (a) mature larva, lateral view; (b) antenna, dorsal view; (c})
head, dorsal view; (d) mandible, buccal view; (e) spiracle, dorsal view; (f) clypeus, labrum and
epipharynx, dorsal view; (g} lower mouth parts, veniral view: (h) pronotum, dorsal view; (i)

left hind leg, dorsal view.
Scale line—1.0 mm (Fig. la); 0.5 mm (Fig. l¢, g, h); 0.1 mm (Fig. 1b, d, e, f, 1).
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Fig. 2. Blepharida rhois: (a) mature larva, lateral view; (b) antenna, dorsal view; (¢) head,
dorsal view; (d) mandible, buccal view; (g) spiracle, dorsal view: (f) clypeus, labrom and
epipharynx, dorsal view; (g) lower mouth parts, ventral view,; (h) pronotum, dorsal view; (i
left hind leg, dorsal view.

Scale line—!1.0 mm (Fig. 1a); 0.5 mm (Fig. lc, g h); 0.1 mm (Fig. 1b, d, ¢, £, i).
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Fig. 3. Blepharida sacra: (a) mature larva, lateral view; (b) antenna, dorsal view; (c) head,
dorsal view; (d) mandible, buccal view: () spiracle, dorsal view; (f) clypeus, labrum and
epipharynx, dorsal view; (g) lower mouth parts, ventral view:; (h) pronotum, dorsal view; (i}

left hind leg, dorsal view.
Scale line—1.0 mm (Fig. 1a); 0.5 mm (Fig. 1c, g, h); 0.1 mm (Fig. 1b, d, e, f, 1.
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Fig. 4. Diamphidia sp.: (a) mature larva, lateral view; (b) antenna, dorsal view; (¢) head,
dorsal view; (d) mandible, buccal view: (e) spiracle, dorsal view; (f) clypeus, labrum and
epipharynx, dorsal view: (g) lower mouth parts, ventral view; (h) pronotum, dorsal view: (i)
left hind leg, dorsal view.

Scale line—1.0 mm (Fig. 1a); 0.5 mm (Fig. 1c, g, h); 0.1 mm (Fig. lb, d, e, f, i),
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Head (Fig. 4c). Hypognathous, rounded, strongly sclerotized; frontal suture broadly
divergent and sinuate; frons with 4 pair of frontal setae and 1 pair of frontal sensilla;
endocarina (i.e., crista frontalis is located between the frontal sutures) developed;
coronal suture well-developed; epistomal suture developed; stemmata i in number
on each side: antenna (Fig. 4b) 1-segmented, segment rather long, with a rather short
conical sensory papilla, 8 setae and 2 sensilla; clypeus (Fig. 4f) with 4 pair of clypeal
setae; labrum (Fig. 4f) strongly incised in the middle of anterior margin, W-shaped,
with 2 pair of labral setae and | pair of labral sensilla; epipharynx with 7 pair of
epipharyngeal setae; hypopharynx with numerous spines on the antero-lateral side;
mandible (Fig. 4d) palmate, well-sclerotized, with 5 distal teeth, 3rd to 5th teeth
short and dull, 2 mandibular setac; maxillary palp (Fig. 4g) 3-segmented, segment
1 with 1 sensillum, segment 2 with 1 seta and 1 sensillum, segment 3 with 1 seta;
palpifer with 2 setae; stipes with 2 setae; cardo with 1 seta; galea with 9 setae; labial
palp 2-segmented, segment 1 with 1 sensillum, segmeni 2 with 1 sensillum; pre-
mentum and postmentum separated by sclerotized membrane; prementum with 4 pair
of setae and 1 pair of sensilla, postmentum with 3 pair of setae and 1 pair of sensilla.
Thorax. Pronotum (Fig. 4h) reddish brown, strongly sclerotized, with 22 pair of
setae; mesothoracic spiracles (Fig. 4e) annuliform, situated on epipleural anterior
part; epipleuron with 3 setae; peritreme strongly sclerotized; legs rather long and
stout: tibia with 7 setae; tarsungulus (Fig. 4i) falciform, strongly curved at anteriorly,
enlarged base with 1 seta; pulvillus whitish, bladder-like, as long as tarsungulus.
Abdomen. Typical abdominal segments with three folds; abdomen with 8 pair of
spiracles, the peritremes circular, adjacent area broadly sclerotized; pygopod devel-
oped.

Body length. 16 mm (N = 5). Head width: 2.4 mm (N = 5).

Material examined. SOUTH AFRICA, Transvaal, Lapalala Nat. Res. 22 January
1987, larvae collected on the leaves of Sclerccarva caffra Sond. (Anacardiaceae)
and determined by B. Grobbelaar.

Genus Euplectroscelis Crotch, 1873

Euplectroscelis xanti Crotch, 1873
(Fig. 5)

Description. Mature larva (Fig. 5a}. Body creamy yellow, slightly convex; head and
legs brown, mandibles dark brown, pronotum and spiracles pale brown. Head (Fig.
5¢). Hypognathous, rounded, slightly sclerotized; frontal suture broadly divergent
and nearly straight; frons with 3 pair of frontal setae and 1 pair of frontal sensilla;
endocarina (i.e., crista frontalis is located between the frontal sutures) developed;
coronal suture well-developed; epistomal suture developed; stemmata 1 in number
on each side:; antenna (Fig. 5b) 1-segmented, segment with a large conical sensory
papilla, 8 setae and 2 sensilla; clypeus (Fig. 5f) with 2 pair of clypeal setac and 2
pair of clypeal sensilla; labrum (Fig. 5f) slightly incised in the middle of anterior
margin, W-shaped, with 2 pair of labral setae and 1 pair of labral sensilla; epipharynx
with 6 pair of epipharyngeal setae; mandible (Fig. 5d) palmate, well-sclerotized,
with 5 distal teeth and 1 mandibular seta and 1 sensillum; maxillary palp (Fig. 5g)
3-segmented, segment 1 with 1 sensillum, segment 2 with 2 setae and 1 sensillum,
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Fig. 5. Euplectroscelis xanti: (1) mature larva, lateral view; (b) antenna, dorsal view; {c)
head, dorsal view; (d) mandible, buccal view; (e} spiracle, dorsal view; (f) clypeus, labrum and

epipharynx, dorsal view: {g) lower mouth parts, ventral view; (h) pronotum, dorsal view; (i)
left hind leg, dorsal view.

Scale line

1.0 mm (Fig. 1a); 0.5 mm (Fig. l¢, g. b); 0.1 mm (Fig. 1b, d, ¢, £, i).
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segment 3 with 1 sensillum; palpifer with 3 setae; stipes with 3 setae; cardo with 1
seta; galea with 9 setae; lacinia with tightly bunched group of 6 setae located behind
galea; labial palp 2-segmented, segment 1 with 2 sensilla, segment 2 with 1 sensil-
lum; prementum and postmentum separated by sclerotized membrane; prementum
with 3 pair of setae and 1 pair of sensilla, postmentum with 3 pair of seta¢ and 1
pair of sensilla. Thorax. Pronotum (Fig. 5h) pale brown, weakly sclerotized, with 17
pair of setae; mesothoracic spiracles (Fig. 5e) annuliform, situated on epipleural
anterior part; epipleuron with 2 setae; peritreme strongly sclerotized; legs rather long
and stout: tibia with 7 setae; tarsungulus (Fig. 5i) falciform, moderately curved at
anteriorly, enlarged base with 1 seta; pulvillus whitish, bladder-like, as long as tar-
sungulus. Abdomen. Typical abdominal segments with three folds; abdomen with 8
pair of spiracles, the peritremes circular; pygopod developed.

Body length. 9.5 mm (N = 5). Head width: 1.2 mm (N = 5).

Material examined. MEXICO, Baja California Sur, East of Todes Santos, 17 Sept.
1988, larvae collected on the leaves of Bursera odorata Brandegee and determined
by E. Riley.

Genus Ophrida Chapuis, 1875

Ophrida marmorea (Wiedemann, 1819)
(Fig. 6)

Description. Mature larva (Fig. 6a). Body yellowish brown, strongly convex, C-
shaped; head, mandibles, legs, and spots dark brown, pronotum and spiracles pale
brown. Head (Fig. 6¢). Hypognathous, rounded, strongly sclerotized; frontal suture
broadly divergent and sinuate; frons with 4 pair of frontal setae; endocarina (ie.,
crista frontalis is located between the frontal sutures) developed; coronal suture well-
developed; epistomal suture developed; stemmata 1 in number on each side; antenna
(Fig. 6b) 1-segmented, segment with a large conical sensory papilla, 10 setae and 2
sensilla; clypeus (Fig. 6f) with 4 pair of clypeal setae; labrum (Fig. 6f) strongly
incised in the middle of anterior margin, W-shaped, with 2 pair of labral setae and
1 pair of labral sensilla; epipharynx with 4 pair of epipharyngeal setae; mandible
(Fig. 6d) palmate, strongly sclerotized, with 5 distal teeth, Sth tooth broad, 2 man-
dibular setae and 1 sensillum; maxillary palp (Fig. 6g) rather long and stout, 3-
segmented, segment 1 without seta, segment 2 with 2 setac and 1 sensillum, segment
3 with 1 sensillum; palpifer with 3 setae; stipes with 3 setae; cardo with 1 seta; galea
with 8 setae; lacinia with tightly bunched group of 8 setae located behind galea;
labial palp 2-segmented; prementum and postmentum separated by narrow sclero-
tized membrane; prementum with 3 pair of long setae and 1 pair of sensilla, post-
mentum with 8 pair of setae. Thorax. Pronotum (Fig. 6h) pale brown, strongly scler-
otized, with 48 pair of setae; mesothoracic spiracles (Fig. 6e) annuliform, situated
on epipleural anterior part; epipleuron with 2 long and 2 short setae; peritreme
strongly sclerotized; legs rather long and stout; tibia with 7 setae; tarsungulus (Fig.
6i) falciform, strongly curved at anteriorly, enlarged base with 1 seta. Abdomen.
Typical abdominal scgments with two folds; abdomen with 8 pair of spiracles and
with long setae laterally, the peritremes circular; pygopod developed.

Body length. 9.0 mm (N = 5). Head width: 1.6 mm (N = 5).
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Fig. 6. Ophrida marmorea: {(a) mature larva, lateral view; (b} antenna, dorsal view; {(c)
head, dorsal view; (d) mandible, buccal view: {(e) spiracle, dorsat view; (f) clypeus, labrum and
epipharynx, dorsal view; (g) lower mouth parts, ventral view; (h) pronotum, dorsal view; (i)
left hind leg, dorsal view.

Scale line—1.0 mm (Fig. la); 0.5 mm (Fig. tc, g, h); 0.1 mm (Fig. 1b,d, e, 1, ).
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Material examined. INDIA, Mormugao, Goa Port, 25 April, 1945, larvae collected
on the leaves of Spondias sp. (Anacardiaceae) and determined by J. C. Bridwell.

Genus Podontia Dalman, 1824

Podontia affinis (Grondal, 1308)
(Fig. T

For a detailed description of this species see Lee (1999b).
Body length. 12.0 mm (N = 5). Head width: 2.0 mm (N = 5).
Material examined. VIETNAM, Boun-Coi, 30 June 1981, larvae collected and de-
termined by L. N. Medvedev.

Podontia dalmani Baly, 1865
(Fig. 8)

For a detailed description of this species see Lee (1999b).
Body length. 20.0 mm {N = 5). Head width: 2.1 mm (N = 5).
Material examined. VIETNAM, Uadlen, 22 March 1987, larvae collected and de-
termined by L. N. Medvedev.

Podontia Iutea (Olivier, 1790)
(Fig. 9

For a detailed description of this species see Lee (1999b).
Body length, 18.0 mm (N = 5). Head width: 2.7 mm (N = 3).
Material examined. VIETNAM, Tam-dao, 3 May 1985, larvae collected and deter-
mined by L. N. Medvedev.

Shared Larval Morphology

Common characters of the 9 species of the Blepharida-group:
Antenna 1-segmented

Mandible without penicillus

. Anterior margin of labrum incised (notched)

Stemmata 1 in number on each side

Endocarina developed

Coronal suture well-developed

. Frontal suture Y-shaped

Mo R W

ADULT MORPHOLOGY

There are a number of adult external morphological characters shared by most of
the genera in what is considered the Blepharida-group (see Table 3); however, most
of these characters are shared either by most {not all) of the genera or by several
genera within this group (i.e., subgroups).

The following are characters shared by almost all the genera in this group:

1) general body shape is robust, chrysomeline-like, with the pronotum and elytra
dorsally very convex, and with a strong humerus.
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Fig. 7. Podontia affinis: (1) mature larva, lateral view; (b) antenna, dorsal view; (c) head
dorsal view; (d) mandible, buccal view; (e) spiracle, dorsal view; (f) clypeus, labrum and
epipharynx, dorsal view; (g) lower mouth parts, ventral view; (h) pronotum, dorsat view; (i)
left hind leg, dorsal vicw.

Scale line—1.0 mm (Fig. la): 0.5 mm (Fig. 1c, g, h); 0.1 mm (Fig. 1b, d, e, f, i).

]
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Fig. 8. Podontia dalmani: (a) mature larva, lateral view; (b) antenna, dorsal view; {c) head,
dorsal view: (d) mandible, buccal view; (e) spiracle, dorsal view; (f)y clypeus, labrum and
r mouth parts, ventral view; (h) pronotam, dorsal view: (1)

epipharynx, dorsal view; (g) lowe
left hind leg, dorsal view.
Scale line—1.0 mm (Fig. 1a); 0.5 mm (Fig. lc. g, h); 0.1 mm (Fig. 1b, d, e, £, i)
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Fig. 9. Podontia lutea: (a) mature larva, lateral view; (b) antenna, dorsal view; {¢) head,

dorsal view; ¢(d) mandible, buccal view; (e) spiracle, dorsal view: (f) clypeus, labrum and
epipharynx, dorsal view: (g} lower mouth parts, ventral view; (h) pronotum, dorsal view; (1)
left hind leg, dorsal view.

Scale line—1.0 mm (Fig. ta): 0.5 mm (Fig. le, g, h); 0.1 mm (Fig. 1b, d, ¢, f, i).
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