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A phylogenie consideration of Chrysomelinae based on immature 
stages of Japanese species (Coleoptera)* 

Shinsaku KIMOTO 

1. INTRODUCTION 

On the comparative morphologies of the early stages of Japanese 
Chrysomelinae, only some fragmental contributions have been made. 
On the European species two important studies have been made by 
Paterson (1930--30 and Hennig (1938). The former was based on species 
on England and the latter on German ones. These two reports suggest 
important taxonomic knowledge. Unfortunately, taxonomic studies based 
on morphology of the early stages have been neglected. I believe 
that the taxonomic value of larval and pupal morphology of Chrysome
linae must be further appraised. 

In this paper, I describe the early stages of 17 species of Japanese 
Chrysomelinae and discuss the nomenclature of the setae and tubercles, 
based on my opinion that setal and tubercular morphology must be 
dynamically recognized through the changes in the course of the larval 
growth. I also report some information for phylogenie classification 
of the Chrysomelinae, based on larval and pupal morphology, compar
ing it with contributions made by Paterson, Hennig and other isolated 
contributions made by many Japanese and foreign entomologists. 

But, I recoginize that this paper is still incomplete, because it 
cannot be said that the morphology of world species of the early 
stages of Chrysomelinae has been satisfactorily studied. Moreover, my 
studies are based on materials limited to the Japanese fauna. It is 
hoped, however, that these studies will serve as an initiative to further 
research on the subject. 

Before going further I wish to express my hearty thanks to the late 
Dr. Teiso Esaki, Prof. Keiz6 Yasumatsu and Prof. Yoshihiro Hirashima 

* Contribution Ser. 2, No. Hi, Entomological Laboratory, Kyushu University. 
(Studies on immature stages of Japanese Chrysomelinae 1) 
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of Kyushu University, for their kind guidance and encouragement; also 
to Prof. Michio ChIlj6 of Kagawa University, for his valuable advice 
on taxonomy of Chrysomelinae; further to Prof. Sh6ichi Miyamoto of 
Kyushu University, Prof. Tetsuo Takara of the University of the Ryu· 
kyus, Dr. Kazuyoshi Kurosa of Tokyo, Mr. Y. Miyake of Fukuoka, Mr. 
Masao Ohoo of Toyo University, Dr. Katsura Morimoto of the Forestry 
Experiment Station, Ministry of Argiculture & Forestry and Mr. Manabu 
Iwatsuki of Aichi, for their kind help to present stud ies. 

II. MATERIALS 

In this study, the following species or subspecies were used: 
1. Chrysolilla aurichalcea (Mannerheim, 1825) 
2. Chrysolhta cxanthcmalica (Wiedemann, 1821) 
3. COllioe/ena (Bmchyphytodecla) rubripemtis Baly. 1862 
4. C01lioctell(l (Collioe/ena) j apoltica ChujO et Kimoto, 1960 
5. Polaninia (;yrtonoides (Jacoby, 1885) 
6. Phola octodecimguttata (Fabricius, 1775) 
7. Phacdon brassicae Baly, 1874 
8. Phaedon nigritus (Ch6jO, 1951) 
9. Gastroj}/tYSQ atrocYa1lCa Motschulsky, 1860 

10. Chrysomela viginlipullcfata (Scopoli , 1163) 
11. ChT),som e.la jJopuli Linne, 1758 
12. Linaeid(~a Genca inslliaris (Chfijb, 1940) 
13. Linacidca aenea (Linne, 1758) 
14. Plagiodera IJersico/a (Laichart , 1781) 
15. Gastrolina depressa Baly, 1859 
16. Castroiina peltoides (Geble r, 1832) 
17. Gastrolinoidc$ japonica (Harold, 1877) 

Among the above listed 17 species or subspecies, nos. 3,5,9, 10 
a nd 14 were bred from oviposition to emergence of the adults at Fukuoka 
City. Of these five spec ies, breedi ngs of nos. 3, 9, 10 and 14. were 
started by the adults collected a t Fukuoka City, and breeding of no. 5 
was started by the adults collected on Mt. Hiko·san. 

Of the eight species, nos. 2, 4, 7, 11, 13, 15, 16 and 17, I bred the 
younger larvae to emergence of adul ts. Young lar vae of nos. 2 and 7 
were coll ected in Fukuoka City, and the first instar larvae of no. 11, 
were collected on Mt. Hiko-sa n in Fukuoka Pref. T hese larvae were 
bred to emergence of adults, in Fukuoka City. Mature larvae of no. 4 
were collected on Mt. Hoki-Daisen in Tottori Pref., a t Nikko in Toc higi 
Pref. and at Masutomi in Ya manashi Pref., of no. 13 on Mt. Daisetsu-zan 
in Hokka id o, of no. 15 at Akan Nat. Park in Hokkaido, and at Nikkoin 
Tochigi Pref., of no. Hi at Nikko in Tochigi Pref., and of no. 17 on 
Mt. H6ki-Daisen in Tottori Pref. Some of these larvae were bred in 
Fukuoka City to emergence of adults and the others were bred during 
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travels. 
I had no chance to breed larvae of nos. 1,6,8 and 12. But larvae 

of these were presented to me by many entomologists. No. 1 was 
collec ted by Dr. K. Kurosa at Saiki City in (lita Pref., no. 6 by Prof. 
S. Miyamoto and Prof. T. Takara all the Ta kara Is. and Ryukyu Is., no. 
S by Mr. M. Miyatake at Matsuyama City in Ehime Pref., and no. 12 
by Dr. K. Morimoto at Makiyama in K& hi Pref. I also have vast 
numbers of other alcoholic specimens which were presented by Dr. K. 
Ku rosa, Mr. Y. Miyake, Dr. K. Morimoto and Mr. M. Iwatsuki. 

III. HISTORICAL REVIEWS Or- NOMENCLATURE ON LARVAL 

TUBERCLES AND SETAE OF CHRYSOMELINAE 

T he first worker who found the taxonomic importance of tubercles 
a nd setae of Chrysomelid-beetles was Sa nderson (1902), who showed the 
notation tubercles of the most generalized Chrysomelid-Iarvae (Fig. 1). 

~ __________________________ ~B 

Fig. 1. Hypothetical segments in Chrysomelid larvae according to 
Sanderson (1902). A. Mesothorax. B. Abdominal segments I-VII. 

He showed diagram of notation tubercles but did not give any practical 
apprication to the tubercles of the spec ies. But I think that his 
nome nclature influenced Paterson's nomenclature. 

Paterson (1931) proposed his hypothetica I type of setal and tuber
cul ar form based on the following op inion (fig. 2) , that is, each tubercle 
originated by chitinization of integument at the base 0/ a single seta, 
and consequently in a primitive condition every segment of the body 
would be similarly furnished with two rows 0/ setae, each of which 
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would be located on a small round tubercle. Further, he divided the 
tubercles into six groups, that is dorsal tubercles, dorso-lateral tubercles, 
subspiracular tubercles, pleural tubercles, ventra-lateral tubercles and 
ventral tubercles. In a typical form, he thought that dorsal tubercles 
had four setae, dorsa-lateral tubercles had four setae, subspiracular 
tubercles had two setae, pleural tubercles had two setae, ventra-lateral 
tubercles had two setae, and ventral tubercles had two setae, and then 
tried to explain all of the setal forms that occurred in larvae of Chry
somelidae. Later his nomenclature was ciriticized by Hennig based on 
knowledge of larvae of German Chrysomelinae. 

III 
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Fig. 2 Hypothetical segments in Chrysomelidae larvae according to 
Paterson (1931). 

Hennig (1938) criticized Paterson's nomenclature. His studies were 
done on German species of Chrysomelinae, and his materials included 
species of Chrysochloa Hope (=Oreina Chevrolat), Colaphus Redten
bacher (=Colaphellus Weise), Scleophaedon Weise, Entomoseelis Chevrolat 
and Phytodeeta Kirby (=Gonioctena Chevrolat), which were not treated 
in Paterson's studies, He divided Chrysomelinae into two large groups, 
namely oligochaeten Larvengruppe and polychaeten Larvengruppe, * In 
oligochaeten Larvellgruppe, species of Plagiodera Redtenbacher, Melasoma 
Stephens (=Chrysomela Linne), Phyllodecta Kirby (=Phratora Chev
roIat), Hydrothassa Thomson, Prasocuris Latreille, Phaedon Latreille 
and Gastraidea Hope (=Gastrophysa Chevrolat) were included. On the 
other hand, in polychaeten Larvengruppe, species of Chrysochloa Hope 
(=()reina Chevrolat), Chrysolina Motschulsky, Leptinotarsa SUll (=Poly
gramma Chevrolat), Colaphellus Weise, Phytodecta Kirby (-,,--:Gonioctena 
Chevrolat) and Scleophaedon Weise were included. As a result of his 
studies on the polychaeten Larvengruppe, he concluded that although 

* According to Hennig's descriptions, species of oligociwclcn LarvcngrujJpc were 
characterized by generally smaller number of setae and with a pair of glandulife. 
rous tubercles situated on meso· and metathorax and on the first to the seventh 
abdominal segments. The species of polychaeten Larvengruppe were charac
terized by generally larger number of setae and without above mentioned glan
duliferous tubercles, 
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Paterson's nomenclature was proposed for the whole family Chry
somelidae, his nomenclature, in fact, was only applicable to oligochaeten 
Larvengruppe of Chrysomelinae. But in spite of this criticism, he did 
not propose a new system of nomenclature. 

IV. CRITICISM OF THE PREVIOUS NOMENCLATURE OF 

LARVAL SETAE 

As I expressed in previous paragraphs, the most important opinions 
of Paterson (1931) were that each tubercle originated by chitinization 
of integument at the base of a single seta, and that each of the setae 
would be located on the small round tubercles. And also he said the 
setal arrangement is remarkably constant throughout larval life, and 
few, if any, secondary setae are developed in the second and the third 
instar, and tried to explain any kind of setal forms that occurred in 
Chrysomelidae as a variant form from this typical form. Later, his 
nomenclature was criticized by Hennig (1938), who stated that al· 
though Paterson's nomenclature of setae was given for the whole 
Chrysomelidae, his nomenclature was applicable to a group of Chry· 
somelinae (oligochaeten Larvengruppe). 

Hennig's criticism was that between polichaeten Larvengruppe and 
oligochaeten Larvengrllppe homologous relations of tubercles were clearly 
recognized but in polychaetan Larvengruppe extremely vast numbers of 
setae were located on a single tubercle, and so it is impossible to 
explain homologies of these larval setae by Paterson's nomenclature. 
The greatest reason for Hennig's criticism of Paterson's nomenclature 
is that Paterson did not examine the larvae of polychaeten Larvengruppe, 
for instance Conioetena, Entomoscelis, and so Oll. 

As I mentioned above, Hennig clearly pointed out the weak points 
of Paterson's nomenclature on the last instar larvae. But I differ with 
Hennig's opinion on the larval setae of polychaeten Larvengruppe. As 
Hennig stated, in the last larval instar, the larvae of polychaeten 
Larvengruppe is characteristic in having so many setae which may 
distinguish it from oligochaeten Larvengruppe. On the other hand, in 
the first larval instar it is hardly said that the larvae of polychaten 
Larvengruppe have vast numbers of setae as much to distinguish it, 
comparing with oligochaeten Larvengruppe, and these setae increase 
their number in the course of the growth, and in the last larval 
instar, these setae become to distinguish the group from oligochaeten 
Larvengrupj)e. In other words, differences between oligochaeten and 
polychaeten Larvengruppe are explained as a difference of setal change 
III the course of the growth. 

As I mentioned above, if we limit the applications of Paterson's 
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nomenclature on larval setae to the first instar larvae, his nomenclature 
will be somewhat applicable to the larval setae of Chrysomelid-beetles. 
On the other hand, even if we limit the applications of the nomen
clature within the first instar larvae, this would still hold_ some dif
ficulties on the studies of setal homology which was already pointed 
out by Fracker (1951). That is: 1, absence of intermediate stages 
between radically different conditions, and 2, the lack of developmental 
series. But these are common problems in the studies of larval setae 
of insects, occurring both in Lepidoptera and Coleoptere. In addition 
to the difficulties of studies, it is pointed out in Lepidoptera also by 
Fracker (1915), that when the tubercles are fused, the setae on these 
tubercles show tendency to vary in number, and this tendency is 
also recognized in Chrysomelid-beetles. In Chrysomelid-Iarvae, all setae 
locate on tubercles, and many of these tubercles are fused together in 
most of the species. In the Chrysomelidae, especially Chrysomelinae, 
variation of setal number based on fusion of tubercles is a very 
serious problem. In many cases, if we try to do research on setal 
homologies, we would find that homology of setae locating in the 
fused tubercles is impossible. Strictly speaking, on research of setal 
homology in the Chrysomelid·beetles, the only possible conclusion would 
be that all of the setae locating on a tubercle is homologous to the 
whole of the setae locating on another homologous tubercle. 

On the other hand, tubercles which surround the setae seem to 
have very important taxonomic value in the Chrysomelid·larvae. Gener· 
ally, these tubercles are of relatively large size, and in the first larval 
instar the variations are very few, and so I think that studies of these 
homologous relations of the larval tubercles are more accurately and 
easily performed than these of the larval setae. Therefore, I appraise 
highly the value of the tubercles as a taxonomic characteristic and 
also think that it is necessary to establish the nomenclature of the 
tubercles based on homology. 

But my opinions do not absolutely mean that I doubt the taxono· 
mic values of larval setae. I recognize that it is the tubercles that 
are originated by the sclerotization of the integument at the base of 
a single seta, as Paterson pointed out in his paper. I think that each 
seta has taxonomic importance, so that each tubercle being originated 
by larval seta has taxonomic importance. I recognize that larval setae 
have much taxonomic importance and the tubercles are secondarily 
originated by the sclerotization of the base of setae. But, as I mentioned 
above, the tubercles of Chrysomelid·larvae are in many cases fused 
together, and variations of the setal number based on this fusion of 
the tubercles are very extensive, so that I wish to use the tubercles 
as useful taxonomic characteristics, which are secondarily originated 
by the setae, but the arrangement of tubercles also has taxonomic 
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importance and moreover these homologous relations are more easily 
recognized than these of the setae. 

V. NEW NOMENCLATURE 

As I expressed in Chapter IV, I believe that it is impossible to 
do research on the homology of larval setae of Chrysomelinae, except 
on the homologous tubercles on which setae are locating. Therefore, 
it is very important to settle the tubercular nomenclature based on 
homology when we try to recognize the tubercular forms based upon 
their phyloge ny. In Chrysomelid·larvae, the body wall may be divided into 
five parts. These are Dorsal part, Dorsa-lateral parI, Epipleural par/. 
Pleural part and Sternal part. I name the tubercles s ituated in each 
of these parts as Dorsal tubercle (D), Dorso-lateral tubercle (DL), 
Epipleural tubercie (EP), Pleural tubercle (P) and Sternal tubercle (5). 

In Chrysomelid-Iarvae, there are many kinds of tubercular changes 
in the course of the larval growth. I classify the tubercles into two 
categories. I name tubercles which exist from the first ins tar larvae 
as Primary tubercle and also name the tubercles which appear 
secondarily in the course of larva l growth as Secondary tubercle. But 
some of these tubercles always appear on the same place and have 
taxonomic value. I give these tubercle names based on homology. 

A) Primary tubercle 
Dorsal region: In this part. sometimes these tubercles are divided 

into anterior and posterior tubercles. I name these tubercles as Dorso
anterior tubercle (Oa), and Dorso-posterior tubercle COp). Sometimes. 
these tubercles are divided into interior and exterior tubercles. I name 
these tubercles as Dorso-interior tubercle (Dj) and Dorsa-exterior tubercle 
(De). (Plate 1: 1, 6, 8) 

Dorsa-lateral region: In this part, sometimes tubercles are divided 
into anterior and posterior tubercles. I name these tubercles as (DLa) 
and (OLp). And sometimes, they are divided into interior and exterior 
tubercles. I name (DLi) and (DLe). (Plate 1: 1, 6, 8) 

Epipleural region: On the abdominal segment, lhere is a tubercle, 
which I ca ll E:pipleural tubercle (EP). But, in the thoracic segment, it 
is divided into 2 tubercles. I name them as (EPa) and (EPp)*. (Plate 1: 2, 3) 

Pleural region: In this part, there is always a tubercle. I name 
it as Pleural tubercle (P),t (Plate 1: 2, 3) 

.:-:- According to Peterson's nomenclature, spiracular tubercle and (EPa) are 
treated as the tubercles belonging to the epipleural region. But, Hoving (1926) 
treated them as the tubercles of alar region. 

-r Accord ing to Paterson's nomenclature, there are two pleural tubercles. But, 
I think that the anterior pair of the tubercles is trochantin. ~ving (1928) treated 
these tuberc les as prephypopleural sc)er ite ( =episternum) and postphypopleural 
sclerite (= epimeron). 
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Sternal region: In this part, there are typically three tubercles. 
I name them as Eusternal tubercle (ES), Sternellar tubercle (SS) and 
Parasternal tubercle (PS). On the abdominal segments, sometimes (PS) 
is divided into two tubercles. These are (PSi) and (PSe). (Plate 1: 2, 3) 

B) Secondary tubercle. 
In the oligochaeten Larvengruppe, secondary tubercles appear on 

the dorsal and the sternal regions. 
Dorsal region: In this part, sometimes secondary tubercles appear 

on antera-exterior part of the tubercle (D). I name these tubercles 
as (ad 1). (Plate 1: 9) 

Sternal region: On the abdomenal segment, a secondary tubercle 
always appears on antera-exterior part of the tubercle (ES). I name the 
tubercle as (as 1). (Plate 1: 9) 

The seta named by Hennig (1938) as seta (XVII) is homologous 
to the seta located on secondary tubercle (as 1). The seta is the 
secondary seta. 

In the polychaeten Larvengruppe, secondary tubercles appear be
tween the tubercles of (Dae) and (DLai) which I name (ad 2), and some· 
times (ad 2) is divided into anterior and posterior ones, (ad 2a) and 
(ad 2p). Further, an additional transverse row of the tubercles appears 
in the course of larval growth, and they are situated before the tubercles, 
(Dai) and (Dae). I name these tubercles as (ad 3) and (ad 4). 

Sternal region: In this part, sometimes a secondary tubercle 
appears. I name it as (as 2). This tubercle is situated between the 
tubercles (P) and (PS). 

VI. TYPES OF THE TUBERCULAR FORMS OCCURRING IN 

JAPANESE CHRYSOMELlNAE 

l. Prothorax 

Pro thoracic tubercular forms are divided into two large types. 
These are (D-DL-EP) type, and (D ·DL-EPa) and (EPp) type. (Plate 1: 
4, 7) The former type occurs in the species belonging to Chrysolina, 
Oreina, Polygramma, Phola, Scleophaedon, Gonioctena, Colaphellus, 
Entomoscelis, Potaninia and IIydrothassa. The latter type occurs in 
the species belonging to Gastrophysa, Phaedon, Phratora, Mesoplatys, 
Plagiodera, Chrysomela, Gastrolina, Gastrolinoides and Linaeidea. In 
the thoracic segments, tubercle (PS) is lacking. Usually, in the sternal 
region, the tubercle shows (ES-SS). 

II. Meso- and metathorax 

* In polychaeten Larvengruppe, I could not examine the change of tubercles 
on enough material, and so these tubercles are named for convenience. 
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Meso- and metathoracic tubercular forms' are divided into 2 types. 
These are (DL) type, and (DLai), (DLpi) and (DLe) type, (Plate1: 5, 8) 
The species of Gastrophysa, Phaedon, Phratora, Mesoplatys, Plagiodera, 
Chrysomeia, Gastrolina; Gastrolinvides, Linaeidea, Hydrothassa and 
Prasocuris belong to' the former type. The species of Chrysolina, 
Phota, Scleophaedon, Gonioctena, Colaphellus, Entomoscelis and Potaninia 
belong to the latter type. The tubercles of the sternal region consist 
of 2 tubercles, (ES) and (SS). (PS) is lacking. 

III. Abdo;nen 

,6.~bdomina! tubercular forms are also divided into 2 types. These 
are (DL) type, and (DLai), (DLpi), (DLae) and (DLpe) type. (Plate 1: 1. 6). 
All of the sPecies belonging to (DL) type in meso- and meta thorax 
shmv (DL) type in abdomen. Also, all the species belonging to (DLaD, 
(DLpi) and (DLe) type in meso- and metathorax- show (DLai), (DLae), 
(DLpi) and (DLpe) type in abdomen. The tubercles of sternal region 
consist of 2 tubercles, (ES) and (SS-PS)_ 

Thus, the principai tubercular forms of this subfamiiy are largely 
divided into tvv"O large types. The first type is (D-DL-EPa) and (EPp) 
type in prothorax, and (DL) type in meso- and metathorax and ab
domen. ok The second type is (D-DL-EP) type in prulhorax, (DLai), 
(DLpi) and (DLe) type in meso- and meta thorax, and (DLai), (DLpi), 
(DLae) and (DLpe) type in abdomen. The former group has 9 pairs 
of opening of eversi ble glands on (DL) of meso- and meta thorax and 
abdomen. The latter group has not the above mentioned eversible 
giands. I name the former group as the Gianduliferous group and the 
latter one as the l''longlanduliferous grou1'J. The glanduliferous group 
corresponds to Hennig's oligochaeten Larvengruppe, and the nonglandu
lifetot.is g roup to polychaeten Laroengruppe. 

Between the larvae of the glanduliferous and nonglanduliferous 
groups, tubercular forms are exceedingly different from each other. 
The tubercular forms of the nonglanduliferous group are very com~ 
plica ted, in a rough appearance. But it is possible to- recognize these 
homologous relations based on the tubercles of subapical abdominal seg
ments and on the musculature of dorsa· lateral part. (Plate 1: 10-15) 
In subapical segments, all of the tergal tubercles have a tendency to 
fuse together. Further, in the seventh or the eighth (sometimes the 
sixth) abdominal segment the tubercles consist of a large tergal plate. 
These tendencies are very suggestive of the homologous relations between 
the glanduliferous and nonglanduliferous groups. Moreover, the at
tached points of a muscle, noto-coxal muscle, also indicate the border 
between the dorsal and dorso-Iateral parts. 

'* In Prasoruris and Hyd1'Othassa, tubercular- forms show (D-DL-EP) in protho
tax and (DL) in meso· and- metathorax and abdomen. 
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VII. CHANGES OF THE LARVAL TUBERCLES AND SETAE 

IN THE COURSE OF THE LARVAL GROWTH 

The larval tubercles and setae of Chrysomelinae show many kinds 
of changes in the course of the growth. As to the setae, the secondary 
setae increase in numbers and relative length, and also the primary 
setae reduce in relative length in the course of the growth. As to the 
tubercles, the secondary tubercles appear in most species, and these 
tubercles increase in size and numbers in the course of the growth. 
Within the same species or among the same groups some tubercles dis
appear in the last larval instar. I believe that it is very important to 
recognize dynamically these morphologies through the changes from 
the first larval instar to the last one. (Tabs. 1, 2) 

Table L Disappearance of the tubercles in the course of larval growth. 

Species name D DL EP P S 
----- ----- --------------

Chrysolina auricha!cca 
Chrysolina exunthematica 
Coniorlena J'ubripcnnis (D)* (DL)* (EP) (P) (5) 
Ganioclena japonica 

Polaninia cyrtanaides 

Pho/a oc todecimguttata 
Phacdon brass/cae 

Phacdon nigriflls 

Castroj,hysa artocyanca 
Chrysomcla vi,gintipunctata 

ChrysoJ1le!a populi (D)t 
Linacidca llCJlC(1 insularis (D)* (EP)* (S) 
Linaeidca {{ellea acneD (D) (DL)* (EP) (P) (S) 

Plagioderu -versicolora 

Gastrolina depressa 

Gastrolin(l pelto ides 

Gastrolinoides japanica (D)3 (EP) (P) (S) 

* Only pro thorax. 
-t Only antero-interior part of prothorax. 
§ Only anterior and posterior parts of prothorax. 

Species belonging to the glanduliferous group molt twice and these 
of the nonglanduliferous group molt three times in order to attain the 
last larval instaL According to Aoyarna, 1917, Paropsides duodecil'npus
tulata molts four times in order to attain the last larval instar. 

In many cases, the first instar larvae of the glanduliferous group 
are hardly distinguishable by the larval morphology. The characteristics 



Table 2. Secondary tubercles. 

Species name 

Chrysolina aurichalcca 

Chrysolina cxanthematica 

Gonioctena rubripcnnis 
Gonioc tena japonica 

Potaninia cyrtonoides 

Phola octodecimguttata 
Phaedon brassicac 

Phacdon nigritus 

Meso- and meta thorax 
---'------dorsal sternal 

ad 1, ad 2, ad 3 

Gastrophysa atrocyanea ad 1 
Chrysomela vigintipunctafa 

Chrysomela populi 

Linaeidea aenea insularis 

Linaeidea aenea aenea 
Plagiadem versicolora 

Castrulina depressa 

Castratina peltoidcs 
Castrolinaides japonica 
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Abdomen 
---'------

dorsal sternal 

as 2 

as 2? 
as 1 
as 1 

ad 1 as 1 

as 1 

ad 1 as 1 

as 1 

as 1 

as 1 
- ------

of the species or of the more higher taxonomic groups grandually appear 
In the course of growth. (Tab. 3) 

In the second instar larvae of Castratina, Gasiroiinoides and Chry
some/a, secondary tubercles (as 1) gradually appear in the sternal region. 
In the third instar, the larvae of Gastrolina depressa, G. peltoides and 
Chrysomela spp. (such as Chrysomela populi, C. vigintipunctata) do not 
show so much changes of tubercles during the instar. In the larvae 
of Gastrolinoides japonica the tubercles of epipleural, pleural and 
sternal tubercles gradually disappear. 

On the other hand, in the second instar larvae of Linaeidea, secondary 
tubercles (as 1) appear in the sternal region. In the last instar larvae, 
the tubercles of the sternal region gradually disappear in the course 
of the growth. In the larvae of Linaeidea aenea insularis, except for 
the glanduliferous tubercles (DL) locating on meso- and meta thorax 
and abdomen, dorsal tubercles disappear. 

In the second instar larvae of Plagiodera versicolora secondary 
dorsal tubercles (ad 1) and secondary sternal tubercles (as 1) gradually 
appear. In the second instar larvae of Phaedon brassicae and Castro
physa atrocyanea, secondary tubercles appear in the sternal and dorsal 
parts! but do not show remarkable changes in the third instar. 

Considering the above mentioned changes in the course of the larval 
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Table 3. Change of tubercles in the course of 
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Phaedorl brassicae Gastroj)hysa alrocyanca Plagiodero versico la Chrysomcla spp. 
Baly Motschulsky (Laichart) (such as populi ) 

growth. the following conclusion may be derived. In the second instar, 
general tubercular forms of Chrysmneia, GastrolinG and G-astrolinoides 
are almost identical, but in the third instal', larvae of Chrysomela and 
Gaslrolina do not show remarkable changes in the tubercular forms, 
but in the larvae of Gastrolinoides tubercles of epipleural, pleural and 
sternal regions disappear in the course of larval growth. These dis
appearances produce the characters which may distinguish the species 
from the others. In the second instar, the prima ry tubercles of Lil1aeidea 
aenea aenea are hardly distinguishable from each other, but in the 
third instar, sternal, pleura l, epi pleural and some par ts of tergal tubercles 
gradually disappear and the grade of the disappearance of tubercles 
produces distinguishable characters of some subspecies. Among the 
rather relative taxa of Chrysomelinae, it will be painted out that be
tween the tubercular forms of these larvae and changes of tuberc les 
in the course of the growth, the parallel relations are recognizabl e. It 
might be sa id that tubercular forms of the last larva l instar s how 
parallel relations to the gradational differences in the larva l growth. 
Between the second larval instar of Plagiodera, Chrysomela and Gastro
tina the same relation is recognized. 

Although in ihe nonglanduliferous group the changes of tubercles 
are extreme and interesting, the beetles belong ing to this group are 
very scarce in Japan. It is almost impossible to recognize an outline 
of this group. But I think that the following data suggest the above 
mentioned relations. (Tab. 4) 
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In the first larval instar, tubercular forms of Gonioctclla (Brae/t)· 
phytodecta) rubripennis and Potatlinia cyrtouoides are very similar. 
But in the larvae of P. cyrtonoides, secondary tubercles appear in t he 
course of development. These are (ad 2), (ad 3) and (ad 4) in meso
and meta thorax and (as 2) in abdomen. These tuberc les always appea r 
on the same places. In addi tion to these, many other seconday tubercles 
appear but the positions of these tubercles are too irregular to give name 
upon the m. [n G. rubripenllis secondary tubercles a lso appear in the 
course of growUl. but all of the tubercles appea r at ra ndom. But in the 
fourth (the last) larval instar another type of change is observed, that 
is the disappearance of the s ternal, pleural and epipleural tubercles. 
The larva of Phola octodecimguttata shows an inte resting tubercular 
form. I could not examine the first instar larva but examined many 
of the larvae of various instars. In Table 4, the b lack painted tuber
cles of this species are considered as the secondary tubercles judging 
by the tubercular forms of younger specimens a nd these of variations . 
It is s uggested that the prima ry tubercles of Phola octodecimguttata 
have many s imilarities to P. cyrtolloides.* Thus, it will be recoginized 
that the tubercular froms of t hese three species show a series of para llel 
relations to the gradational differences of the larva l growth, as in the 

"" The tuberc les of Entomoscelis adollidis described by Hennig (1!:l28) consist of 
3 rows of tu be rcles. I have no opinion about these 3 rows of tubercles. It must 
be noticed, however, that the tubercular forms are very similar between the 
tubercular forms of Phota octodecimgullata and Elltomoscelis adOJlidis. 
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glanduliferous group. 
On t he setae, these changes are also traced. Between the ge1'leric 

group Phaedotl and generic g roup Chrysomela"t belonging to t he 
glanduliferous grouP. one of the characteristics is the relati ve length 
of setae. In the fi rst larva l instar, the 1.arvaJ setae of both groups a re 
very long compared with the length of body. In the group of Phaedon, 
the reduction ratio of relative length of the setae in the course of 
growth is smaller. But, in the group of Chrysomela the ratio is large. 
Thus, t he relative length of t he larval setae produces the characteristics 
in t he course of larval growth. 

As I a lready pointed out in Chapter IV, the changes of seta l 
number of the nonglanduliferous group also appear in the course of 
larval growth, but 1 think these changes can be explained as a 
similar case. 

Table 4. Change of tubercules in the course of larval growth 
(Nong landuliferous group) . 
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* I could Dot examine the first instar larvae of thi s species. The black pain ted 
tubercle::> of the species are s upposed as the secondary tubercles. 
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VIII. TAXONOMIC NOTE 

1. Historical review 

The first attempt to divide the subfamily into tribes was done by 
Reitter (1912), based on the species of central Europe. He treated this 
subfamily as a tribe, Chrysomelini, and divided it into four subtribes, 
namely Timarchina, Chrysomelina, Prasocurina and Entomoscelina. 

Weise (1915 et '16) divided this subfamily into eight tribes, namely 
Zygugrammini, Chrysumelini, Phuedurtlnl, Dicrmlusiernitti, PUTupsini, 
Phyllodectini, Phyllocharini and Timarchini. Until today, his system 
has been followed by most entomologists, being partly corrected by 
Chen and Beehy-ne. 

On the other hand, Paterson (1931) criticized Weise's system based 
on the knowiedge of comparative morphoiogy of eariy stages coliected in 
England. He divided the subfamily into four groups. They are Chry
somelina~ Phaedonia, Prasocurina and Timarchina. He concluded 
lhal Phylludecia (=Phraiura) is very similar to Phaeaull, Gasiruidea 
(=Gastrophysa) and so on, and also treated Prasocurina as an inde
pendent group. 

Hennig (1938) also did research on the larval morphologies of 
Chrysomelinae, and contributed toward the addition of knowJedges of 
early stages, especially of the nonglanduliferous group. He criticized 
\"leise's Phaedonini and Phyllodectini. That is: Phyllodecta (-cPhratora) 
and Phytodecta (= Gonioctena) belong to Phyllodectini but these two 
genera have rnuch rnorphological differences, and Phratora has many 
similarities to Phaedonini, such as Gastrophysa, Phaedou and so on, 
while Scleophaedon and Collaphellus belong to Phaedonini but these 
two genera have many similarities to Phytodecta (=Conioctena). He 
settled a group con~i~ting of Phytod{!(:ta (=Go1Zior;tena), Sr:leophaedon, 
bnromosceiis and Colaphus (= Colaphelius). This IS his second group. 
His system was about the same as Paterson's, but he did not recognize 
the independence of Prasoeurina but included it with Phaedonia. 

2. Phylogenie considerations based on early stages 

According to the larval and pupal morphology, beetles of the sub
family are divided into two large groups, namely glanduliferous group 
and nonglanduli/erous group. Glanduliferous group is characterized by 
9 pairs of eversible glands located on (DL) of meso- and meta thorax 
and abdomen and 2 pairs of egg bursters located on (Dpe) of meso- and 
meta thorax in the larval stage, and round apex of the ninth abdominal 
segment in the pupal stage. All the larvae belonging to this group 
molt twice in order to attain the last larval ins tar. Nonglanduliferous 
group is characterized by the absence of these eversible glands and 3 pairs 
of egg bursters located on (DLpi) of meso· and meta thorax and on (DLp) 



of the first abdominal segment in the larval stage, and apex of the 
ninth abdominal segment with a pair of or single projection in the 
pupal stage. All the larvae belonging to the group molt three times 
in order to attain the last larval instar. 

Based on my examinations and descriptions made by Paterson, 
Hennig and Chen, the following genera are included in the glandulifer
ous group. These are Phaedon, Gastrophysa, Phratora, Mesoplatys, 
Plagiodera, Chrysomela, Linaeidea, Castrotina, Gastrolinoides, Prasocuris 
and Hydrothassa. 

In the group, Phaedoll, Gastraphysa, Phratora and Mesoplatys are 
regarded as to form a similar taxonomic group. Compared with the 
other genera of the glanduliferous group. these 4 genera are character
ized by generally thiner pupal skin, rather scarce but rather long 
and strong setae, the seventh abdominal segment without any lateral 
tuberculation in the pupal stage, unexcavated tarsi at the base, and 
rather scarce and short setae in the larval stage. I name this group 
as generic group Phaedon. 

Plagiodera, Chrysomela-, Linaeidea, Gastrotina and Gastrolinoides 
seem to make a similar taxonomic group. In the glanduliferous group 
these 4 genera are characterized by the following characters: Generally 
thicker pupal skin, extremely scarce and short setae, distinct lateral 
tuberculation of the seventh abdominal segment in the pupal stage, 
excavated tarsi at the base; and rather scarce and short setae in the 
larval stage. I name this group as generic group Chrysomela. 

Judging by the descriptions done by Paterson and Hennig, I think 
Prasocuris and Hydrothassa are forming a very similar taxonomic group. 
Generally in the glanduliferous group, the group may be characterized 
by the tubercular type, (D-DL-EP) in prothorax and (D) in meso· and 
meta thorax in the larval stage. I name the group as generic group 
Prasocuris. 

Judging by the tubercular form and biology, these 3 groups are 
forming a rather similar taxonomic group, but the relationship between 
the generic groups Phaedon and Chrysomela is much closer than that 
between the generic groups Paedon and Prasocuris. Therefore, the 
generic group Prasocuris may be regarded as a somewhat specialized 
taxonomic group. These 3 groups, glanduliferous group, may cor
respond to Hennig's oligochaeten Larvengruppe. The larvae of the 
generic groups Chrysomela and Prasocuris pupate on the food plant, 
while these of the generic group Phaedon pupate in the ground as 
the larvae of nonglanduliferous group; It is pointed out that according 
to the method of pupation general morphologies of pupae show the 
adaptive feature. That is, the pupae of the former type show that 
the pupal skin is very thick and the dorsa-lateral part of the seventh 
abdominal segment is strongly projected. The pupae of the latter type 
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show that the pupal skin is very thin and soft and the dorso-JaI"era J 
part of the seventh abdominal segment is not proj~le<.l. When the 
beetles pupate on the host plant, they put the apex of the larvae on 
the leaf, molt the ski n of the last instar larvae and hook up the ski n 
of the last ins tar larvae by the latera l projections and hang. A pair 
of lateral projections may be said to be an adaptive feature. The 
thick and strong skin of the surface will protect the pupae in many 
ways, being more severely influenced by surroundings than in the 
ground. Similarly it may be sa id to be an adaptative feature. 

According to Weise's system (1915-'16), the above mentioned 9 
genera were included in Phaedonini, except for Phratora, with ScIeo· 
phaedoll and Colaphellus, but Scleophaedotl and Colaphelllls are very 
different from 9 genera by the absence of 9 pairs of g landuliferous tuber· 
cles and general tubercular form, and should not be included in this 
group but should be included in the nonglanduliferous group. Phra/ora 
was contained in Phyllodectini with Gonioctena but Gonioctena should 
belong to the glanduliferous group and differs from Phratora in various 
points, and this is also supported by biological points of vjew. 

On the other hand, the following genera are included in the non' 
glanduliferous group. These 3re Chrysolina. Polygramma, Oreina, 
Gonioctena, Colaphellus, Scleophaedoll, EtJtomoscelis, Potonitlia and Ph ala. 
Until today, unfortunately, it is hardly said that sufficient studies were 
performed on many genera which belong to the nonglanduliferous group. 
I could not sufficiently recognize these morphologi ca l outlines of early 
stages of the Chrysomelids belonging to the group, because of the 
poorly represented genera or species in Japan. 

In the group, Chrysolilla, Polygramma and Oreina may be regarded 
as belonging to the sim ilar taxonomic genera. In the g roup, these 3 
genera are characterized by a single projected apex of the ninth ab
dominal segment in the pupal stage, and much convex body and very 
small tubercles (sometimes not appearing) in the larva l stage. I name 
the group as generic group Chrysolina. The group may correspond to 
Chrysomeli ni in Weise's system. 

Also. Gonioctena , Scleophaedoll and Colaphellus may belong to a 
closely related taxonomic group. In the nonglanduliferous group, these 
3 genera are cha racter ized by the apex of the ninth abdominal segment 
with a pair of projections in the pupal stage, less co nvex body, com
paratively larger size of tubercles, and dorsal and doso-Iateral tubercles 
consisting of 2 transverse rows in the larval stage. I name the group 
as generic group Gonioctena. 

The remaining 3 genera. Potaninia, Entomoscelis and Phola are 
very specialized genera in the nonglanduliferous group. 

According to Weise's system. Timarcha, Eniomoscelis and Potmlinia 
belong to Timarchini. But Chen (1936) divided Timarchini into 2 
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Table 5. Table of classification of 

Reitter, 1912 

on European species 

II . Chrysomelina 
C/trysomcla Linne 
Chrysnt:llIno Hope 

III. Entomoscelina 
Gas/roidea Hope 

Melasoma Stephens 
(inel. Linaeidea ) 

Plagiodcra Redtenbacher 
EntonlOsce/is Vogel 

C()/aplllls Redtenbacher 

IV. Prasocurina 
S'c!eophaedoll Weise 
Phaed01I Latreille 
Prasocuris Latreille 
Hydrothassa Thomson 
Phyllodecta Kirby 
Phytodecta Kirby 

I. Timarchina 
T imarclla Latreille 
- ----,. ,--

Chie fly on adult 

Weise, 1911i 

on world species 

I I. Chrysomelini 
Clzr)'some/a Linne 
Cltrysocltloa Hope 
/.r/)fillotfIY.'UI St fll 

Ill. P haedonini 
rhaedoll Latreille 
Gastroidea Hope 
lWeso/J!atys Haly 
i"rf'{asoma Stephe ns 

(incl. Linacidca ) 
Plagiodera Redtenbacher 
Gas/ yolil/o Ba ly 
Prasocuris Latrei lie 
Hydrothosso Thomso n 
Scleophlledon Weise 
CoiajJhellus Weise 

( =Colaphus Redten 
bacher ) 

VI. Phyllodectini 
Phyl/odc(; ta Kirby 
Phytodecta Kirby 

VI]. Phyllocharini 
Ch alco lampm Blanchilrd 

(inel. r ho/a ) 

Vlli. Timarchini 
T iman:ho Latreille 
Entomoscelis Chevrolat 

"* judging by Hennig's descriptions and figures_ 

Chen. 1936 

on Asiatic species 

1. Chrysornelini 

(1) Chrysolinina 
Chrysolino Motschulsky 

( = Cltrysomela auct. ) 
Chrysorhfoo Hope 

(2) Chrysomelina 
Phaedoll Latreille 
Gastroidea Hope 
Chry:somela Linne 

(incl Lhweidea ) 
(= Ml'/osoma Stephens) 

Plagiodem Redtenbacher 
Castrotina Ba ly 
Prasoctrris Latreille 
Colaphcllus Weise 

(4) Phyllodecti na 
Phyllodcc ta Kirb y 
Phytodecta Kirby 

(5) Phyllocharina 
Photo Weise 

(6) Entomoscelina 
Polanil1ia Weise 
/;;Jltont()sr f? lis ChevTolat 

II. Ti marchini 
Timorcho Latreille 

t jud~in~ by Pa te rson's and Hennin~'s descriptions and fi~ures . 



Chrysomelinae by authors. 

Paterson, 1931 

on early stages of 
England species 

III. Chrysomelina 
Chrys01nela Linne 

I. Phaedonia 
Phaedon Latreille 
Gastroidea Hope 
Pilyllodecta Kirby 
il1elasoma Stephens 

(inel. Linaeidea) 

II. Prasocurina 
Prasocuris Latreille 
JIydrolhassa Thomson 

TV. Timarchina 
Timarcha Latreille 

Chiefly on early stages 

Hennig, 1938 

on larvae of German 
species 

Group I. 
Chrysomela Linne 
Chrysochloa Hope 
Lcptinotarsn StU! 

Group III. 
Phacdon Latreille 
Castroidca Hope 
Phyllodeeta Kirby 
lffelasoma Stephens 

(inel. Linaeidca) 
Plagiodera Redtenbacher 
Prasocuris Latreille 
Hydrothass(l Thomson 

Group II. 
Phytodeeta Kirby 
S'cleophaedon Weise 
Colaphellus Weise 
Entomoscelis Chevrolat 

Group IV. 
Timarcllfl Latreille 

§ judging by Chen's descriptioI1 and figure. 

Kimoto 

on early stages of 
Japanese species 
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I. Generic group Chrysolina 
Chrysolina Motschulsky 

(=Chrysomela auct.) 
Oreina Chevrolat* 

(=Chrysoehloa Hope) 
Polygramma Chevrolat* 

(=Lcptinotarsa Stal) 

V. Generic group Phaedon 
Phaedon Latreille 
Gastrophysa Chevrolat 
(=Gastroidea Hope) 

Phratora Chevrolatt 
( = Phyllodecta Kirby) 

MesoPlatys Baly§ 

VI. Generic group Chrysomela 
Chrysomela Linne 

( = Melasoma Stephens J 
Linaeidea Motschulsky 
ptagiodera Chevrolat 
Castrolina Baly 
Gastrolinoides ChOj6 & 

Kimoto 
(Generic group 

Prasocuris)t 
Prasocuris Latreillet 
JIyd1'Otitassa Thomsont 

II. Generic group Gonioctena 
Conioetena Chevrolat 

(= Phytodccta Kirby) 
? Sclcophaedoll Weise* 
? Colaphellus Weise* 
(=Colaphus Redtenbacher) 

IV. Generic group Phola 
Phola Weise 

III. Generic group Potanima 
Polaninia Weise 
Entomoscelis Chevrolat* 
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groups and recognized all independent trihe Entomoscelini. Most of 
the genera of Timarchini of old sense were included in Ento111oscelini 
and Timarcha and some of genera remained in Timarchini.* 

On the early stages of Chen's Entomoscelini, there is only one re
port which includes the larval description of EntonlOscelis adonidis done 
by Hennig, and larval and pupal descriptions of Potaninia cyrtonoides 
given by me in this paper. Therefore, I could not satisfactorily recognize 
the morphological outline of this group. Moreover, there is a trouble 
problem, for these characteristic 3 rows of tubercles vary remarkably 
in size and number in the course of larval growth. In the last instar 
larvae of Entomoscelis adonidis described by Hennig, tubercles consist 
of 3 transverse rows. On the other hand, in the last instar larvae of 
Potaninia cyrtonoides, tubercles of dorsal and dorsa-lateral regions of 
meso- and meta thorax also consist of 3 transverse rows. But in these 
rows, the first one does not appear in the first instar larvae and these 
gradually appear with the other secondary tubercles in the course of 
larval growth, and at last in the fourth (the last) instar larvae these 
row grow very conspicuously. It seems to be difficult to recoginize 
the homology of tubercles of Entomoscelis adonidis satisfactorily without 
the study of the first instar larvae, but it may be a very characteristic 
featl1re that the tubercles of the last instar larvae consist of 3 trans
verse rows. I name the group as Keneric group Potaninia. 

The tubercular form of the first ins tar larvae of P. cyrtonoides 
shows much similarities to the generic group Gonioctena and this species 
has a pair of projections on the apex of the ninth abdominal segment 
in the pupal stage. It may be said that these features suggest the 
systematic relationship between these 2 groups, and the generic group 
Potaninia is a highly specialized group which may be derived from the 
generic group Gonioctena, especially like Goniactella (Brachyphytodecta) 
rubripennis. 

Until today, studies on the morphologies of the early stages of 
Phyllocharini (in Weise's system) have not been done and, perhaps, 
all that is known is what I report on Phola octodecimguttata in this 
paper, and I could not recognize the morphological outline of this 
group. The tubercular form of the larvae shows strong resemblances 
to the last instar larvae of the generic group Potaninia and this 
generic group may be characterized by its rather scarce club-shaped 
setae in the last instar larvae. I name the group as generic Kroup Phola. 

In the nonglanduliferous group, the generic groups Potaninia and 
Phola are much resembling taxonomic groups. Also these 2 groups 
suggest the systematic relationship to the generic group Gonioctena. 
-------~---

* Bechyne (19·t8) treated this tribe Timarchini as an independent subfamily 
Timar9hina~. 
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Explanation of Plate 1 

l. Dorsal and dorsa-lateral regions, showing meso- and meta thorax of (DLai), 
(DLpi), (DLae) and (DLpe) type. 

2. Epipleural, pleural and sternal regions. Thorax. 
3. Ibid. Abdomen. 
4. Dorsal and dorsa-lateral regions. Prothorax of (D-DL-EPa) and (EPp) type. 
5. Ibid. Meso- and metathorax of (DL) type. 
6. Ibid. Abdomen of (DL) type. 
7. Ibid. Prothorax of (D-DL-EP) type. 
8. Ibid. Meso- and metathorax of (DLai), (DLpi) and (DLe) type. 
9. Secondary tubercles. Dorsal, dorsa-lateral and sternal regions. 

10. Seventh and eighth abdominal segments of Glanduliferous group. 
11. Sixth and seventh abdominal segments of Gonioctena (Gonioctcna) spp. 
12. Sixth and seventh abdominal segments of Gonioctena (Brachyphytoriecta) 

rubripennis. 
13. Seventh and eighth abdominal segments of Potanillia cyrtonoides. 
14. Seventh and eighth abdominal segments of Enlomoscclis adonidis. (Based on 

the description made by Hennig). 
Ei. Fifth and sixth abdominal segments of Pho/a oc[odccimguttata. 
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