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Introduction 

Scolytoidea, a large superfamily of the suborder Rhynchophora, is world-wide in distribu­

tion. It contains a great number of species which are more destructive to the forest trees 

than any other group of insect pests. In general the adults are known as the bark beetles, 

timber beetles and ambrosia beetles, though they attack all parts, namely root, seed, twig, 

bark, cambium and wood, of trees, herbaceous plants and shrubs. 

Our knowledge on the Japanese fauna of this superfamily has been established since 1875 

by EICHHOFF, CHArms, BLANDFORD, NuJIMA, WEICHMANN, EGGERS, MuRAYAMA, SAWAMOTo, K6No, INoUYE 

and the present author. This superfamily, in Japan, consists of two families, Scolytidae and 

Platypoeidae; the former is comprised of fourty-nine genera and more than two hundred and 

seventy species, and the latter three genera and sixteen species. 

Some insects in such as Formicidae, Blattidae, Curculionidae, etc., had been admitted by 
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several entomologists as being of an interesting character from the viewpoint of classification. 

On the family Scoiytidae, LINDEMANNB0>Bl>B2> (1875 & 1876~1879) seems to be the first entomolo· 

gist to describe it. A phylogenetic arrangement of the genera was also presented by him to 

indicate certain relationships found within the European species, with emphasis on the proven­

triculus. NiissLIN162> (1911~1912) proposed a new system of classification of the European 

Scolytidae based on both external and internal features, with the keys to the genera, the species 

of Hylesinus and the tribe Ipini by the proventriculus. And he1U> (1912) also reported details 

on the proventricular characters of Lymantor and Dryocoetes. A series of his work is very 

suggestive to us in that it may be possible to judge the taxonomic importance of the proven­

triculus. FucHs51> (1911) reported on the same organ of the subfamily Hylesininae. STROHMEYER 

227> (1914) illustrated the proventriculus of the family Platypodidae in his "Genera Insectorum". 

HoPKms59> (1915) made mention of the importance of this organ in the classification of the 

Scolytoidea and he, on the other hand, pointed out the danger of classification based on the 

proventricular character alone. SPESSIVTZEFF221 > (1926) gave a key to some species of Orthotomicus 

by the proventricular feature. BEAL4> (1927) published a paper on the development of this 

organ through the whole stage of Pityogenes hoPkinsi SwAINE. A report on Scolytus by BuTo­

VITScH21> (1929) is an excellent one of this group. ScHEoL187> (1931) published a paper on 

morphology of Gnathotrichus with description of the proventriculus. KRIVOLUTZKAJA79> (1958) 

described the bark beetles from Saghalien, with an interesting discussion on the group relation­

ships within the tribe Cryphalini using the characteristics of the male genitalia and proven­

triculus, and also provided a key to species of Dryocoetes by the proventriculus. CHARARAs27> 

(1956) noted that this organ was useful since it shows the differences between the Scolytoidea 

and xylophagous Curculionidae. Many figures of the proventriculi were shown to distinguish 

the species of the coniferous Cryphalus from Hokkaido by INoUYE and the present author63> 

(1958). The following authors also described the new species or new genera with the illustra­

tion of this organ: BERGERs> (1916), NIIJIMAHa> (1917), PJATNITzKYm> (1930), MuRAYAMA94ll15J123l127> 

(1930, 1951, 1955 & 1957), SAWAMOTolW (1942), INouYE and NoaucHI64l (1959), NoaucHIH8J150l151l155> 

(1959, 1964 & 1966), NoaucHI and TAKAHASHilss> (1965), BRoWNElB> (1962) and TsAI and LI232>(1963). 

Since 1952, the author has been studying the classification of this group. In the present 

paper, he intends to report the results of comparative study of the proventriculus observed in 

about one hundred genera of the Scolytoidea and a phylogenetic conclusion. 
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General structure 

(Plate 1) 

Firstly, LINDEMANNsv described the German terms of individual parts of the proventriculus. 

Subsequently, various differentiations of the proventriculus have been named by NUssLIN162l, 

HoPKINs59l, BEAL4l, ScHEDL186l and BALACHOWsKy2l, as shown in Table 1. The terminology used by 

HoPKINs (1915) is accepted in this paper, with minor exception dercribed below. 

The proventriculus (Pv) is the terminal part of the fore intestine and situated between the 

crop and cardia of the ventriculus. The inner lining is highly specialized and consists of 

eight sclerotized plates arranged in a circle forming a tube. Each plate is furnished with 

many spines, bristle-like spines or teeth, teeth, pubescence and other grinding surface. The 

function of the proventriculus is probably masticating and straining of the food. 

NUssuN162l (1911~1912) observed that it is produced in eight longitudinal elevations in the 

Table 1. A comparison of main terms used by different authors 

LINDEMANN 

I 
NUssuN 

I 
HoPKINs 

I 
BEAL ScHEDL 

I 
BALACHOWSKY 

(1875) (1911~1912) (1915) (1927) (1931) (1949) 

Kauplatte Plattenteil Anterior plate Chewing Anterior plate Diaphragme 
plate 

Ersatzsperr- Marginal bris- Marginal Spicules 
borsten ties or fringe bristles laterales 

Hakenzlihne Transverse or Cutting teeth Apical teeth Denticules 
apical teeth of of anterior basilaires 
anterior plate plate 

Krculinie A row of short 
stout teeth 
arising from 
lateral margin 

Zahne am Sutural teeth Cutting teeth Denticules 
median en medians 
Kauplattenrancl 

Vorderer Zahnreihe in 
unpaarer unpaaren An-
Ansatz satz 

Kaulacle Laclenteil Posterior or Masticatory Plaque basale 
masticatory plate 
plate 

Kaubiirsten Biirsten Masticatory 
brush 

Abdachung Abclachung Femora of rna- Sloping teeth Femora of ma-
sticatory teeth sticatory teeth 

Abclachungs- Femoral teeth 
zlihne or ridge 

Sperrborsten Closing teeth Obstructing Closing teeth Soies d'arret 
bristles 
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prepupal stage, and the sclerotization takes place in the pupal stage on two European species 

of Ips. BEAL'> (1927) stated that the wall of the proventriculus is divided into eight corruga­

tions of epitherial layer in the fifth larval stadium and the complicated sclerotized structures 

of the intima are developed during the last few days of the pupal stage. 

The primitive type of sclerotized proventriculus is seen in the Curculionidae, which has 

been known as a more primitive family than the Scolytoidea. In Paroplapoderus (Fig. 9 ), for 

example, it has only eight rows of long bristle-like spines and rather short rows of long spines, 

without any trace of the sclerotized plate. However, in Niphades (Fig. 10), Pissodes (Fig. 11) 

and Sitopilus (Fig. 12) they have eight sclerotized plates which are provided with the distinct 

masticatory brush and closing teeth, such as in the Scolytoidea. In the Cossoninae, the 

proventriculus is remarkably sclerotized, and is closely allied to those of the Scolytoidea in 

the structures . 

. The general type of each proventricular plate of the Scolytoidea may be separated into 

two regions; the anterior plate (Ap, Figs. 6~7) and posterior or masticatory plate (Pp). The 

former is connected with the crop in the anterior margin, strongly or weakly sclerotized, and 

is armed with teeth, long bristle-like spines, tubercles or processes and sutures. It is the 

most distingishable part of the proventricular apparatus for taxonomic use. In the ambrosia 

beetles it is quite absent or very small in size. The presence or absence of the anterior plate 

is highly significant, in the point of phylogenetic view. The latter is the po<>terior or caudal 

part of the proventricular plate and is armed with the closing teeth, masticatory brush 

and masticatory teeth. 

As shown in the figures of plate 1, the proventricular plate of this superfamily may be 

divided into the following four types in the structures: 

1. Scolytine-type (Fig. 5): The type is distinctly differentiated from other types in the 

following points: the proventricular plate is wide and well sclerotized; anterior plate is strong­

ly sclerotized, divided longitudinally into two parts only scarcely united with each other in 

the middle, and densely covered with minute tubercles; posterior plate with apical laminate 

teeth and masticatory teeth. 

2. Hylastine-Hylurgine-type (Fig. 6): The type is particularly specialized in the anterior 

plate, which is usually rather weakly sclerotized in the cephalic portion, indistinctly bordered 

on the crop, and has curved transverse sutures and dense rows of fine tubercles. 

3. I pine-type (Fig. 7): The anterior plate is strongly sclerotized, usually divided into two 

parts by a median longitudinal suture, bearing with the distinct sutural and apical teeth. The 

marginal bristles are often present. 

4. Scolytoplatypine-type (Fig. 8): The proventriculus is very small and narrow. The 

anterior plate is nearly obsolete or quite absent. This type is only observed in the xylo­

mycetophagous Scolytoidea. 

The technical terms used in this paper are enumerated below, with a commentary. 

Anterior plate (Ap): The anterior or cephalic part of the proventricular plate described 

above. 

Apical laminate teeth (AI): The long teeth on the posterior plate as seen in Scolytus, corre­

sponding to the closing teeth or masticatory brush in the other genera. 

Apical teeth (At): The strong teeth on the caudal margin of the anterior plate, usually curved 

outwardly and arranged in V-shape. 
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Closing teeth (Ct): The fringe of bristle-like teeth arranged in a tuft on the ·cephalic portion 

of the masticatory brush. 

Femoral teeth (Ft): The minute tubercles on the masticatory teeth. 

Lateral teeth of serration (Lt): A row of minutely or distinctly serrated teeth on the anterior 

plate, extending anteriorly in V-form from the growing area of closing teeth; found in 

the tribes Hylastini and Hylurgini. 

Marginal bristles or fringe (Mbl): A longitudinal row of very narrow and long spines on the 

lateral sides of the anterior plate, the number, length and growing area of these bristles 

are of remarkable value in the subfamily lpinae. 

Masticatory teeth (Mt): The narrow teeth on the lateral sides of the posterior plate. They 

usually connect with each other, crenulate nearby apices and make the masticatory brush 

(Mb) at tips. 

Median longitudinal suture (Ms): A suture along the median longitudinal line of the anterior 

plate. 

Posterior plate or masticatory plate (Pp): The posterior or caudal part of the proventricular 

plate described already. 

Sutural teeth (St): The teeth along the median longitudinal suture. 

Materials and methods 

The majority of the Japanese species used in this study were collected by the author. The 

foreign species were sent to him by several entomologists. 

Specimens examined were mostly in dried condition, but some were preserved in 75 96 alco­

hol. In order to remove all cellular tissues from the proventricular plates, the whole beetles 

are boiled in about 10 96 potassium hydroxide for several minutes until the proper clearing has 

taken place. The cleared specimen is then washed several times in distilled water to remove 

the alkali. Then the body is cut off between the head and pronotum or pronotum and meso­

notum. The exposed proventriculus and crop separated from the pronotum are transferred to 

acetic acid solution containing a few drops of carbolate acid. Finally the proventriculus and 

crop are cut off longitudinally by a sharp needle or knife under the binocular microscope. 

For the detailed observation they are mounted on a slide. The "Zeichen Apparat" was used in 

making the figures. 

Descriptions 

Family Scolytidae 

Subfamily Scolytinae 

Genus Scolytus GEOFFROY 

(Figs. 5 & 13) 

Species examined: S. claviger BLANDFORD, S. dahricus CHAPUis, S. frontalis BLANDFORD and S. japonicus 

BLANDFORD from Japan, S. ratzeburgi ]ANsoN from Siberia, S. scolytus FABRICIUS (type-species) 

from Europe. 

Wide, parallel-sided. Anterior plate sclerotized, with a deep cleft in middle of anterior 

margin and numerous denticles on posterior area, denser in middle. Posterior plate nearly as 



-47-

long as the anterior, excepting distinctly shorter plate in scolytus, distinctly separated into two 

parts posteriorly, with slender laminate teeth, which taper apically and curved outwardly; in 

japonicus the laminate teeth shorter and not distinctly curved; closing and femoral teeth 

absent. Crop without both spine and tubercle. 

Subfamily Hylesininae 

Tribe Bothrostemini 

Genus Bothrosternus EICHHOFF 

(Fig. 14) 

Species examined: B. cancellatus ScHEDL from South America. 

Very narrow and small, almost parallel-sided. Anterior plate obsolete. Posterior plate yery 

long; each closing tooth short, narrow and not serrated. Masticatory teeth accompanied with 

irregular rows of fine tubercles just laterad base of masticatory brush. Crop covered with 

pubescence. 

Tribe Sphaerotrypini 

Genus Sphaerotrypes BLANDFORD 

(Fig. 15) 

Species examined: s.pila BLANDFORD (type-species) from Japan. 

Wide, slightly narrowing posteriorly. Anterior plate rather strongly sclerotized on lateral 

sides but nearly membraneous in middle, indistinctly bordered on crop, rather densely arid 

irregularly covered with blunt tubercles, which are sparser on antero-lateral sides but become 

larger anteriorly; median longitudinal suture and apical tooth absent. Posterior plate nearly 

equal in length to the anterior; closing teeth longer, extending to posterior five-sixths of 

masticatory brush, each tooth simple and shortened anteriorly; femoral tooth lacking. Crop 

with fine and blunt tubercles. 

Tribe Hyorrhynchini 

Genus Hyorrhynchus BLANDFORD 

(Fig. 16) 

Species examined: H.lewisi BLANDFORD (type-species) from Japan. 

Small, very narrow, parallel-sided. Anterior plate completely degenerate. Posterior plate 

slender; closing teeth short, narrow and simple; femoral tooth absent. Crop covered with 

long pubescence. 

Genus Pseudohyorrhynchus MURA Y AMA 

(Fig. 17) 

Species examined: P. wadai MuRAYAMA (type-species) from Japan. 

The proventriculus is very similar to that of the preceding genus. 

Genus Neohyorrhynchus SCHEDL 

(Fig. 18) 

Species examined: N. niisimai (EGGERs) (type-species) from Japan. 

It is hardly distinguished from the preceding two genera, by having the serrated closing 

teeth. 

Genus Sueus MURAYAMA 

This was already illustrated in the original description of S. sphaerotrypoides by MuRAYAMAm> 
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(1951). The structure of the proventriculus is very similar to that of Hyorrhynchus. 

Tribe Strornbophorini 

Genus Strombophorus HAG~DORN 

(Fig. 19) 

Species examined: S. ericeus ScHAUFuss from West Africa. 

Wide, nearly parallel-sided. Anterior plate moderate in size, strongly sclerotized laterally 

but membraneous in triangular area of middle, indistinctly bordered on crop, covered with ten 

or more arcuate rows of minute tubercles, which almost connect with each other and become 

finer posteriorly; median longitudinal suture and lateral teeth of serration absent. Posterior 

plate nearly twice as long as the anterior; closing teeth extending just behind middle of 

masticatory brush, of which anterior ones long, slender and gradually taperilig apically; the 

others' shorter, strong,' finely and sparsely serrated outside; femoral tooth absent. Crop 

closely' 'covered. with long pubescence, which are replaced by spines on tubercles in anterior 

areas. 

Genus Peronophorus STROHMEYER 

(Fig. 20) 

Species examined: P. adhorrens EGGERS from Central Africa. 

Wide, vyeakly narrowing posteriorly. Anterior plate about one and three-fifths as long as 

the post~rior, almost membraneous, narrowly sclerotized laterally, indistinctly bordered on crop 

but distinctly separated by distinct semicircu~ar suture from posterior plate, without median 

longitydinal sut~re, closely covered with fine tubercle; lateral teeth of serration absent. Pos­

terior plate rather short; closing teeth long, each tooth gradually tapering apically, not serrated, 

extending to posterior end of masticatory brush, anterior ones of the teeth shorter; femoral 

tooth absent. Crop, covered with dense tubercles. 

Genus Rhopalopselion HAGEDORN 

(Fig. 21) 

Species examined: R. thompsoni ScHEDL from West Africa. 

Narrow, nearly parallel-sided. Anterior plate short, moderately sclerotized on lateral 

sides but membraneous in middle, indistinctly bordered on crop, with posteriorly about nine 

strongly_ arcuate transverse rows of fine and blunt tubercles and anteriorly isolated spinose 

tubercles; median longit~dinal suture and lateral teeth of serration absent. Posterior plate ,, 
about two and one-third times as long as sclerotized part of anterior plate; closing teeth extend­

ing to middle of masticatory brush, anterior ones of them slender, tapering apically and 

slightly serrated inside, the others stout and with dense teeth of serrations of apices but 

sparsely serrated outside; anterior masticatory teeth with some strongly pointed spines; 

femoral tooth absent. Crop closely pubescent. 

Tribe Diarnerini 

Genus Diamerus ERICHSON· 

(Fig. 22) 

Species examined: D. impar CHAPUis and D. inperfectus EGGERS from West Africa. 

Wide; narrowing -posteriorly. Anterior plate strongly sclerotized but membraneous in 

semicircle on antero-median part, indistinctly bordered on crop, finely with undulate transverse 

sutures, which are somewhat curved posteriorly and replaced by rows of granules and spines 

on anterior area, microscopically granulate on inter-stices between sutures on postero-median 
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portion; in impar an indistinct median longitudinal suture present; lateral tooth of serration 

absent. Posterior plate nearly as long as the anterior; closing teeth very long and narrow, 

almost extending to posterior end of masticatory brush, posteriorly forked; femoral teeth small, 

knob-like and arranged irregularly. Crop closely covered with fine spines. 

Tribe Hylastini 

Genus Hylastes ERICHSON 

(Figs. 6 & 23) 

Species examined: H.parallelus BLANDFORD and H.plumbeus EicHHOFF from Japan, H. opacus ERICHSON 

from Manchuria. 

Narrow, gradually narrowing posteriorly. Anterior plate long, usually membraneous but 

sclerotized on lateral sides, indistinctly bordered on crop, with about twenty-five transverse 

sutures, which are more or less curved and accompanied with spinulae in middle of anterior 

portion and replaced by rows of sharp tubercles, which become larger on each lateral side; 

lateral teeth of serration distinct; median longitudinal suture absent. Posterior plate longer 

than the anterior, but shorter than anterior plate in parallelus; closing teeth narrow and com­

paratively long, but shorter than masticatory brush, some of them bifurcate at apices; femoral 

tooth absent. Crop rather closely covered with pubescence. 

Genus Hylurgops LECONTE 

(Fig. 24) 

Species examined: H. glabratus (ZETTELSTEDT), H. inouyei Nosucm, H. interstitia/is (CHAPuis), 

H.longipilis REITTER, H. niponicus MuRAY AMA, H.palliatus (GYLLENHAL) and H. transbaicalicus 

EGGERS from Japan. 

Wide, narrowing posteriorly. Anterior plate moderately sclerotized but weakly in anterior 

portion, indistinctly bordered on crop, posteriorly with about twenty transverse sutures, which 

are replaced by rows of minute tubercles in anterior portion (except lateral sides), the tuber· 

cles becoming narrower and longer in middle of anterior portion; the transverse sutures 

accompanied with about fifteen lateral teeth of serration. Posterior plate nearly as long as 

the anterior; closing teeth rather long, extending beyond middle of masticatory brush, anterior 

ones of them slender and not furcate at apices, the others furcate at apices; femoral teeth 

distinct in interstitia/is and transbaicalicus. Crop rather closely covered with long spines. 

Tribe Hylurgini 

Genus Pseudohylesinus SWAINE 

(Fig. 25) 

Species examined: P.nebulosus (LEcoNTE) from North America . 

Wide, narrowing posteriorly. Anterior plate large, sclerotized on posterior halves of later­

al sides, indistinctly bordered on crop, with about five transverse sutures posteriorly and five 

rows of isolated sharp tubercles in antero-median portion; sutures curved posteriorly and 

with distinctiy lateral teeth of serration. Posterior plate one and a half times longer than the 

anterior; closing teeth long, bristle-like, extending to anterior two-thirds of masticatory brush 

and bifurcate apically. Crop closely covered with short spines. 

Genus Hylurgonotus SCHEDL 

(Fig. 26) 

Species examined: H. antipodus EGGERs from South America. 
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Narrow, lateral sides weakly narrowing posteriorly. Anterior plate very short, weakly 

sclerotized but well sclerotized on posterior and lateral areas, indistinctly bordered on crop, 

with about eight transverse sutures, which are replaced by rows of long spines in anterior 

portion, posterior ones of sutures incised shallowly in middle; median longitudinal suture and 

lateral teeth of serration absent. Posterior plate about three times as long as the anterior; 

closing teeth short, extending to about anterior one-third of masticatory brush, basal teeth 

of them stronger than apical ones, each tooth gradually narrowing apically and finely serrated 

outside, basal ones of them with sharply pointed serrated teeth; each masticatory tooth on 

anterior one-third of posterior plate with about one to five blunt tubercles just laterad base 

of masticatory brush. 

Genus Tomicus LATREILLE 

(Fig. 29) 

Species examined: T. brevijJilosus (EGGERs), T. minor (HARTIG) and T. piniperda (LINNE) (type­

species) from Japan. 

Wide, slightly narrowing posteriorly. Anterior plate weakly sclerotized, indistinctly border­

ed on crop, with about twelve sutures, which are replaced by rows of tubercles but vanished 

in middle of anterior portion, accompanied with lateral teeth of serration, of which posterior 

ones strongly curved. Posterior plate nearly as long as the anterior; closing teeth not so long, 

extending to middle of masticatory brush, anterior ones gradually narrowing at tips, the 

others not narrowing but bifurcate at tips, each tooth sparsely serrated outside; femoral tooth 

lacking. Crop covered with rather long spines. 

Genus Hylurgus LATREILLE 

(Fig. 27) 

Species examined: H.ligniperda (FABRICius) (type-species) from Japan. 

Wide, slightly narrowing posteriorly. Anterior plate longer, strongly sclerotized, excepting 

a weakly sclerotized rectangular area on anterior portion, indistinctly bordered on crop, with 

about twenty transverse sutures, accompanied with about twenty-five lateral teeth of serration, 

posterior ones of sutures curved and retuse in middle, rows of blunt tubercles arranged in 

anterior portion. Posterior plate one and two-thirds times as long as the anterior; closing 

teeth rather long and extending beyond middle of masticatory brush, consist of both bristle­

like teeth and apically bifurcate ones, the former longer and narrower than the latter, and 

the latter slightly serrated outside; femoral tooth lacking. Crop covered with sharply pointed 

spines. 

Genus Dendroctonus ERICHSON 

(Fig. 28) 

Species examined: D.Pseudotsugae HoPKINs from North America. 

Wide, narrowing posteriorly. Anterior plate weakly sclerotized on anterior half, indis­

tinctly bordered on crop, with about eighteen transverse sutures, which are replaced by rows 

of sharply pointed granules or spinulae in middle of anterior portion, accompanied with about 

twenty strong lateral teeth of serration. Posterior plate shorter, about one and a half times 

as long as the anterior; .closing teeth rather long, ending before posterior end of masticatory 

brush, gradually narrowing toward terminal end, with a few large but blunt tubercles beside 

base, some of them furcate apically; femoral teeth minute and very loosely scattered. Crop 

closely covered with narrow spines. 



Tribe Hylesinini 

Genus Hylesinus FABRICIUS 

(Fig. 30) 
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Species examined: H. cingulatus BLANDFORD, H. eos SPESSIVTSEFF and H. tristis BLANDFORD from 

Japan, H. oleiperda FABRICIUS from Europe. 

Narrow, weakly narrowing posteriorly. Anterior plate short, weakly sclerotized on apical 

triangular area which is provided with regular rows of blunt but large tubercles, indistinctly 

bordered on crop, with about ten transverse sutures, posterior ones of them curved and not 

or slightly retuse in middle; median longitudinal suture and lateral teeth of serration absent. 

Posterior plat~ variable in length, one to two times as long as the anterior; closing teeth 

rather short, not reaching to middle of masticatory brush; numerous minute tubercles grow· 

ing irregularly just laterad base of masticatory brush, in cingulatus but each masticatory tooth 

only with blunt femoral teeth, of which posterior ones are finer. Crop rather closely covered 

with long spines. 

Genus Leperisinus REITTER 

(Fig. 31) 

Species examined: L. orni (FucHs) from Europe. 

The proventriculus is very similar to that of the preceding genus. 

Genus Pteleobius BEDEL 

(Fig. 32) 

Species examined: P. scutulatus (BLANDFORD) from Japan. 

Narrow, almost parallel-sided. Anterior plate short, rather strongly sclerotized on lateral 

sides but weakly in antero-median part, indistinctly bordered on crop, with a smooth triangular 

area on each lateral side and some loose rows, which are slightly curved; median longitudinal 

suture and lateral teeth of serration absent. Posterior plate large, about three times as long 

as the anterior; closing teeth rather short and extending to middle of masticatory brush, an­

terior ones of the teeth slender and long, the others wider and with some microscopic teeth 

outside; femoral teeth distinct, arranged in five irregular rows. Crop rather closely covered 

with long and sharply pointed spines. 

Genus Alniphagus SWAINE 

(Fig. 33) 

Species examined: A. alni NnJIMA from Japan. 

Narrow, slightly narrowing posteriorly. Anterior plate strongly sclerotized on lateral sides, 

excepting triangular area in middle, indistinctly· bordered on crop, with many transverse 

sutures, which are replaced by blunt tubercles on anterior triangular area, posterior ones of 

the sutures strongly curved and retuse in middle, without distinct tubercles laterally; median 

longitudinal suture and lateral teeth of serration absent. Posterior plate one and a half times 

longer than the anterior; closing teeth not reaching to middle of masticatory brush, each not 

serrated in lateral sides; each masticatory tooth with about six femoral teeth, of which median 

ones are larger. Crop closely covered with rather sharply pointed tubercles. 

Genus Scierus LECONTE 

(Fig. 34) 

Species examined: S. annectens LECONTE (type-species) from North America. 
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Narrow, slightly narrowing posteriorly. Anterior plate rather long, strongly sclerotized but 

membraneous in anterior semicircular portion, indistinctly bordered on crop, with some trans· 

verse sutures on sclerotized portion, the sutures curved posteriorly and emarginated in middle. 

membraneous portion with transverse rows of spine-like tubercles, which are finer in anterior 

rows; median longitudinal suture and lateral teeth of serration absent. Posterior plate about 

one and three-fifths times as long as the anterior; closing teeth hardly extending to middle 

of masticatory brush, each tooth finely serrated outside, anterior ones of them narrow and 

the others wider; masticatory teeth with many femoral teeth, which become longer and larger 

towards base of masticatory brush. Crop closely covered with long pubescence. 

Genus Hylastinus BEDEL 

(Fig. 35) 

Species examined: H,frankhauseri REITTER from Europe. 

Narrow, nearly parallel-sided. Anterior plate moderately sclerotized but weakly on anterior 

half, indistinctly bordered on crop, with several rows of pointed tubercles and some transverse 

sutures on posterior half, the sutures curved posteriorly and minutely serrated; median longi­

tudinal suture and lateral teeth of serration absent. Posterior plate about twice as long as 

the anterior; closing teeth comparatively short, not extending to middle of masticatory brush, 

some of them stout and serrated outside; femoral teeth distinct and arranged densely. Crop 

rather closely covered with sharp tubercles. 

Genus Xylechinus CHAPUIS 

(Fig. 36) 

Species examined: X.pilosus (RATZEBURG) from Europe. 

Narrow, slightly narrowing posteriorly. Antericr piate short, weakly sclerotized, indis­

tinctly bordered on crop, with several transverse sutures, of which posterior three curved 

posteriorly, without median longitudinal suture and lateral teeth of serration. Posterior plate 

three times as long as the anterior; closing teeth short, not extending to middle of masticatory 

brush, anterior ones of the teeth narrower than the others; femoral tooth absent. Crop close­

ly covered with spines on posterior portion. 

Tribe Phloeotribini 

Genus Phloeotribus LATREILLE 

(Fig. 37) 

Species examined: P. puberulus LEcoNTE from North America, P. rugulosus EGGERs from South 

America. 

Narrow, lateral sides almost parallel. Anterior plate short, moderately sclerotized, indis­

tinctly bordered on crop, with six to ten transverse sutures, which are curved and minutely 

undulate, apical three of the sutures emarginated in middle; median longitudinal suture and 

lateral teeth of serration absent. Posterior plate about three times as long as the anterior; 

closing teeth narrow and long, two-thirds as long as masticatory brush in rugulosus and one­

half in puberulus, and each tooth with two or three n~inute teeth outside in rugulosus. Crop 

closely covered with rather long spines on elongate tubercles. 

Genus Phthoropholoeus REY 

(Fig. 38) 

Species examined: P. spinulosus REY (type-species) from Japan. 
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Narrow, lateral sides almost parallel. Anterior plate strongly sclerotized on lateral sides, 

indistinctly bordered on crop, with about ten transverse sutures only in middle, which are 

curved and minutely serrated, apical four of the sutures emarginated in middle; median 

longitudinal suture and lateral teeth of serration absent. Posterior plate longer, about three 

times as long as the anterior; closing teeth moderate, extending to middle of masticatory 

brush, slightly tapering apically, usually furcate at apices, some of them closely serrated 

outside and with rather blunt and sparse teeth only outside of base. Crop closely covered with 

rather long spines. 

Tribe Hypoborini 

Genus Hypoborus ERICHSON 

(Fig. 39) 

Species examined: H.ficus ERtCHsoN (type-species) from Europe. 

Wide, lateral sides almost parallel. Anterior plate moderately sclerotized, with anterior 

margin almost straight; ·median longitudinal suture distinct, covered sparsely with blunt and 

large tubercles, which are arranged somewhat in several irregular rows; apical tooth and 

marginal bristle absent. Posterior plate moderate in length, about two and a half times as 

long as the anterior; closing teeth wide, extending to middle of masticatory brush, with a few 

large serrated teeth outside. Crop rather sparsely covered with bristle-like spines. 

Genus Renocis CASEY 

(Fig. 40) 

Species examined: R. heterodoxus CASEY (type-species) ·.from North America. 

Wide, almost parallel-sided. Anterior plate weakly sclerotized, indistinctly bordered on 

crop, with several rows of fine tubercles on postero-lateral sides, tubercles distinctly larger 

in middle and arranged in loose lines; median longitudinal suture and lateral teeth of serra­

tion absent. Posterior plate nearly as long as the anterior; closing teeth moderate in length, 

extending to middle of masticatory brush, not serrated;· narrowing apically; femoral tooth 

absent. Crop closely covered with fine tubercles, which are sharply pointed at apices. 

Tribe Phloeosinini 

Genus Phloeosinus CHAPUIS 

(Fig. 41) 

Species examined: P.izuensis NoBUCHI, P.kiushuensis MuRAYAMA, P.perlatus CHAPUIS and P rudis 

BLANDFORD from Japan, P. henschi REITTER and P. thujae (PERRis) (type-species) from Europe. 

Wide, almost parallel-sided. Anterior plate almost membraneous except for moderately 

sclerotized postero-lateral area, with twelve rows of tubercles, which become larger anteriorly, 

posterior rows strongly curved anteriorly in middle, anterior rows irregular; median longi­

tudinal suture and lateral teeth of serration absent. Posterior plate almost as long as the 

anterior; closing teeth long, extending beyond posterior one-third of masticatory brush, each 

blunt at apices but· some of them indistinctly furcate at apices; femoral teeth arranged in, irreg­

ular rows, but indistinct in perlatus. Crop rather closely covered with fine and blunt tubercles. 

Genus Hylesinopsis EGGERS 

(Fig. 42) 

Species examined: H. dubius EGGERS (type-species) from West Africa.· 

Wide, slightly narrowing posteriorly. Anterior plate short, strongly sclerotized on latera'-
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posterior sides, indistinctly bordered on crop, with about five transverse sutures, which are 

minutely undulate, vanished in middle and replaced by minute and dense tubercles antero­

mesally; median longitudinal suture and lateral teeth of serration absent. Posterior plate 

about two and four-fifths times as long as the anterior; closing teeth long, bristle-like, 

hardly reaching to three-fourths of masticatory brush; femoral teeth large, not pointed at 

apices, and very closely arranged. Crop closely covered with pubescence. 

Tribe Polygraphini 

Genus Polygraphus ERICHSON 

(Fig. 43) 

Species examined: P.gracilis Nu)IMA, P.horyurensis MuRAYAMA, P.jezoensis NuJIMA, P.kisoensis 

NuJIMA, P.nigrielytris NuJIMA, P.proximus BLANDFORD and P.parvus MuRAYAMA from Japan, 

P,formosanus NonucHI from Formosa. 

Wide, narrowing posteriorly. Anterior plate strongly sclerotized but weakly in middle of 

anterior portion, distinctly emarginated in a trumpet-form in apical margin, usually extending 

to middle of anterior plate; inner lateral margins of the emargination more strongly sclerotized, 

bearing a row of some strongly curved teeth along margins; in some species some short 

sutures on lateral sides of the sclerotized band present; apical tooth and marginal bristle absent. 

Posterior plate slightly longer than the anterior; closing teeth usually extending beyond 

middle of masticatory brush, but extending almost to posterior end of masticatory brush in 

parvus; femoral teeth strong and numerous in number. Crop closely pubescent. 

Genus Carphoborus EICHHOFF 

(Fig. 44) 

Speices examined: C. minimus (FABRICius) (type-species) from Europe, C. swainei BuNcH from 

North America. 

Wide, parallel-sided. Anterior plate strongly sclerotized, gently round in anterior margin 

and with a distinct median cleft extending over middle of the plate, transverse sutures consist 

of seven rows of sharply pointed tubercles, which are sometimes connected with each other; 

apical tooth and marginal bristle absent. Posterior plate slightly longer than the anterior; 

closing teeth broad and long, extending to two-thirds of masticatory brush, neither serrated 

nor furcate, gradually tapering apically; femoral tooth absent. Crop rather closely covered 

with pubescence. 

Subfamily lpinae 

Tribe Micracini 

Genus Micracis LECONTE 

(Fig. 45) 

Species examined: M. hirtellus LECONTE from North America. 

Narrow, almost parallel-sided. Anterior plate rather long, strongly sclerotized on lateral 

sides but membraneous longitudinally in middle, indistinctly bordered anteriorly, with a tuft 

of five strong seta-like spines in middle of anterior membraneous area, two or three irregular 

longitudinal rows of large, bluntly pointed teeth on lateral sclerotizd areas, those rows extending 

to anterior masticatory teeth. Posterior plate about one and one-fifth times as long as the 

anterior; closing teeth reaching to middle of masticatory brush, anterior ones of them narrow 

and tapering apically, the others wide and finely serrated outside; femoral teeth narrow but 
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long, arranged in two irregular rows. Crop closely covered with pubescence. 

Genus Pseudothysanoes BLACKMAN 

(Fig. 46) 

Species examined: P. rigidus (LECONTE) from North America. 
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Narrow, almost parallel-sided. Anterior plate large, strongly sclerotized laterally, indis­

tinctly bOTdered in anterior margin and with deep membraneous incision in middle, with six to 

eight spines on membraneous area, lateral sclerotized area with about seven transverse rows of 

large tubercles and strong spines. Posterior plate nearly as long as the anterior; closing teeth 

extending to middle of masticatory brush, anterior ones of teeth narrow, the others wider and 

more or less serrated laterally; femoral teeth not pointed, continued in a row. Crop closely 

covered with pubescence. 

Tribe Xyloctonini 

Genus Cryphalomimus EGGERS 

(Fig. 47) 

Species examined: C.ghanaensis (ScHEDL) (type-species) from West Africa. 

Wide, nearly parallel-sided. Anterior plate very short, almost triangular in shape, weakly 

sclerotized anteriorly, with fine scattered tubercles and four irregular rows of minute tubercles, 

of which posterior two strongly angulate in middle, anterior margin almost straight, not 

emarginated; median longitudinal suture and apical tooth absent. Posterior plate distinctly 

longer than the anterior; closing teeth very wide, not extending to middle of masticatory 

brush, minutely sinuous in lateral and apical sides; femoral teeth very sparse, slender and 

sharply pointed at apices. Crop closely pubescent. 

Genus Ctonoxylon HAGEDORN 

(Fig. 48) 

Species examined: C. camernum HAGEDORN and C. nodosum EGGERS from West Africa. 

Wide, slightly narrowing posteriorly. Anterior plate strongly sclerotized, especially along 

margins of median cleft, which extends from antero-lateral corners to just before base of 

closing teeth; surface distinctly tuberclate on antero-lateral corners but weakly along inner 

margin of emargination, in camernum conical tubercles arranged closely; apical tooth absent. 

Posterior plate nearly as long as the anterior, but one-half as long as that in camernum; closing 

teeth very long, extending beyond end of masticatory brush, furcate apically; femoral tooth 

absent. Crop closely but minutely tuberculate. 

Tribe Cryphalini 

Genus Cryphalus ERICHSON 

(Fig. 49) 

Species examined: C. kurenzowi (ScHEDL) from Japan. 

Narrow, slightly narrowing posteriorly. Anterior plate very short, weakly sclerotized, with 

anterior margin slightly rounded; median longitudinal suture absent. Posterior plate five 

times as long as the anterior; closing teeth extending beyond middle of masticatory brush, 

with strong serration at base; femoral teeth distinct. Crop rather sparsely covered with pu­

bescence. 
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Genus Ernoporus THOMSON 

(Fig. 50) 

Species examined: E. longus EGGERs from Japan. 

Narrow, slightly narrowing posteriorly. Anterior plate weakly sclerotized, very short, 

indistinctly bordered on crop, with five transverse sutures, of which basal two or three curved 

and finely serrated, median longitudinal suture absent. Posterior plate long, five times as 

long as the anterior; closing teeth rather short, hardly extending to middle of masticatory 

brush, neither serrated nor furcate; femoral teeth finely but sharply pointed, of which basal 

ones are the longer, continuous in irregular rows. Crop covered with short but broad spines. 

Genus Ernoporicus BERGER 

(Fig. 51) 

Species examined: E. spessivtzevi BERGER from Siberia. 

Narrow, slightly narrowing posteriorly. Anterior plate short, weakly sclerotized, indis­

tinctly bordered on crop, with some curved transverse rows of minute and pointed tubercles. 

Posterior plate long, about four times as long as the anterior; closing teeth extending beyond 

middle of masticatory brush, anterior ones of them narrow and tapering apically, the others 

broad and with some sharp teeth outside; masticatory teeth with many blunt tubercles 

just laterad base of masticatory brush on anterior half. Crop closely covered with short but 

broad spines. 

Genus Margadillius HOPKINS 

(Fig. 52) 

Species examined: M. corpulentus (SAMPSON) from Ryukyu. 

Wide, slightly narrowing posteriorly. Anterior plate small, moderately sclerotized, not or 

slightly curved in anterior margin, with about five transverse sutures, the sutures with 

indistinctly fine teeth; median longitudinal suture al::sent. Posterior plate large, about two 

and a half times as long as the anterior; masticatory teeth comparatively short, extending 

just before middle of masticatory brush, anterior two of them narrow and not furcate apically, 

the others distinctly wider, not pointed at apices; closely serrated outside; femoral tooth 

absent. Crop closely covered with pubescence. 

Genus Euptilius S.CHEDL 

(Fig. 53) 

Species examined: E. thailandicus ScnEDL from Thailand. 

Wide, almost parallel-sided. Anterior plate moderately sclerotized, rounded anteriorly, 

with about eight arcuate rows of fine tubercles, which are arranged continuously on lateral 

sides; median longitudinal suture absent. Posterior plate about one and a half times as long 

as the anterior; closing teeth wide, tapering apically and finely serrated outside, extending 

beyond middle of masticatory brush; femoral teeth absent. Crop covered with pubescence. 

Genus Phellodendrophagus KRIVOLUTZKAJA 

(Fig. 54) 

Species examined: P. elegans KRIVOLUTZKAJA (type-species) from Saghalien. 

Wide, slightly narrowing posteriorly. Anterior plate short, indistinctly bordered on crop, 

with about five arcuate rows of fine pointed tubercles; median longitudinal suture absent. 

Posterior plate about five times as long as the anterior; closing teeth extending to middle of 

posterior plate, anterior ones of the teeth narrow and short, the others longer and tapering 
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apically, serrated outside and especially distinct at base; masticatory teeth with a few fine 

femoral teeth inside. Crop covered with rounded tubercles, which are provided with two or 

three short spines. 

Genus Cryphalomorphus SCHAUFUSS 

(Fig. 55) 

Species examined: C. birosimensis (MuRAYAMA) from Japan. 

Narrow, slightly narrowing posteriorly. Anterior plate very short, weakly sclerotized, 

indistinctly bordered on crop, with a few curved sutures, which are serrated in middle; 

median longitudinal suture absent. Posterior plate long, ten or more time as long as the 

anterior; closing teeth wide but short, extending to anterior third of masticatory brush, each 

with some blunt processes outside, but anterior two of the teeth narrower and simple; 

femoral tooth absent. Crop covered with rather strong pubescence, which is somewhat 

bifurcate at apices. 

Genus Eocryphalus KURENZOV 

(Fig. 56) 

Species examined: E.semenovi KuRENzov from Siberia. 

Narrow, slightly narrowing posteriorly. Anterior plate short, weakly sclerotized, indis­

tinctly bordered on crop, with indistinct transverse sutures and irregular tubercles, which are 

finer in middle; median longitudinal suture absent. Posterior plate about six times as long 

as the anterior; closing teeth narrow, not serrated, extending to anterior one-third of masti­

catory brush; femoral teeth arranged irregularly at lateral sides of brush. Crop rather 

sparsely covered with short spines. 

Genus Cryptocarenus EGGERS 

(Fig. 57) 

Species examined: C. haveae (HAGEDORN) from West Africa. 

Wide, narrowing posteriorly. Anterior plate short, strongly sclerotized, excepting mem­

braneous median cleft, which is rounded mesally, each lateral sclerotized portion with four or 

five undulate transverse sutures and somewhat ]-shaped sclerotized band at posterior end. 

Posterior plate about three and a half times as long as the anterior; closing teeth very short, 

a few in number and tapering apically; femoral tooth absent. Crop closely pubescent. 

Genus Taenioglyptes BEDEL 

(Fig. 58) 

Species examined: T. exiguus (BLANDFORD), T.fulvus (NuJIMA), T. jeholensis (MuRAYAMA), T. jezoensis 

(INouYE et NosucHI), T. kyotoensis (Nosuc111), T.laricis (NuJJMA), T. malus (NuJIMA), T. montanus 

(Nosuclll), T. niponensis (INouYE et NosuCHI), T.piceae (RATZEBURG) (type-species), T.piceus 

(EGGERs), T. rhusii (NIIJIMA) and T.yamaguchii (INouYE et NosucHI) from Japan, T. abbreviatus 

(ScHEol:.) and T.garciniae (Nosucm) from Ryukyu. 

Wide, narrowing posteriorly. Anterior plate strongly sclerotized, almost straight or weakly 

concave in middle of anterior margin, with distinct median longitudinal suture; sutural teeth 

large, usually blunt at apices, and arranged in a few rows; apical teeth well developed, closely 

seriated in two or three transverse rows, becoming finer laterally; marginal bristle absent. 

Posterior plate nearly equal in length to the anterior; closing teeth long, usually extending 

over posterior end of masticatory brush, anterior ones of them swollen terminally and strongly 
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forked at apices and minutely serrated on lateral sides, the others tapering apically and 

weakly but serrated laterally; femoral tooth absent. Crop closely covered with rather long 

pubescence. 

Genus Hypocryphalus HOPKINS 

(Fig. 59) 

Species examined: H. mangijerae STEBBING from West Africa. 

Wide, narrowing posteriorly. Anterior plate large, strongly sclerotized, almost straight 

but slightly produced in middle of anterior margin; median longitudinal suture distinct; 

sutural teeth large, knob-like and arranged in an irregular row; apical teeth well developed, 

closely arranged in two or three rows; each tooth blunt or pointed apically, becoming gradually 

smaller in size laterally. Posterior plate slightly shorter than the anterior; closing teeth rather 

narrow and forked at apices, of which anterior ones distinctly shorter than the posterior 

which extend over posterior end of masticatory brush; femoral tooth absent. Crop closely 

covered with long pubescence. 

Genus Hypothenemus WESTWOOD 

(Figs. 60 & 61) 

Species examined: H. expers BLANDFORD and H. sp. from Japan. 

Wide, weakly narrowing posteriorly. Anterior plate moderately sclerotized, rather indis­

tinctly bordered and not or slightly emarginated in anterior margin, with rather indistinct 

median longitudinal suture and eight to twelve transverse sutures, bearing sharply pointed 

tubercles, anterior five sutures almost straight but the others ·produced semicircularly laterad 

of middle; maginal bristle lacking. Posterior plate about one and one-third times as long as 

the anterior; closing teeth long, extending to anterior two-thirds of masticatory brush but 

middle in H. sp., anterior ones of the teeth long, slender and tapering apically, the others 

shorter, wider and serrated on lateral sides; in H. sp. each tooth not narrowing apically, with 

some forks at apices; femoral tooth lacking. Crop closely covered with pubescence. 

In H. sp. three proventricular plates differ from the others described above in the following 

points: anterior plate with anterior margin quite indistinct, weakly sclerotized and not having 

marginal tubercle along margin, one or two anterior transverse rows of triangular tubercles 

almost extending to lateral margins of plate. 

Genus Stylotentus SCHEDL 

(Fig. 62) 

Species examined: S.concolor (HAGEDORN) (type-species) from West Africa. 

Wide, slightly narrowing posteriorly. Anterior plate moderately sclerotized, with anterior 

margin distinctry bordered, nearly straight with a shallow emargination in middle; median 

longitudinal suture distinct; transverse sutures about fifteen and sinuate, of which posterior 

five produced in semicircle posteriorly laterad of median suture and others oblique. Posterior 

plate one and one-third times as long as the anterior; closing teeth extending to middle of 

masticatory brush, anterior ones of them long, slender and tapering apically, the others shorter, 

wider and finely serrated outside; femoral tooth absent. Crop closely pubescent. 

Tribe Xyloterini 

Genus Trypodendron STEPHEN 

(Fig. 63) 

Species examined: T.lineatum OLIVIER, T.proxinum (NuJIMA) and T. signatum (FABRICIUs) from 
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Japan. 

Small, very narrow, lateral sides slightly narrowing posterioly. Anterior plate nearly 

vestigial. Posterior plate slightly rounded, produced in middle of anterior margin; closing 

teeth short, almost extending to anterior third of masticatory brush, each minutely serrated 

at apex; masticatory brush narrow but long; femoral teeth fine, pointed at tips and arranged 

densely, especially distinct in signatum. Crop with eight tufts of seta-like spines. 

Genus Dendrotrypum SCHEDL 

(Fig. 64) 

Species examined: D. aceris (NnJIMA) and D. pubipenne (BLANDFoRD) from Japan. 

This genus is similar to the preceding genus Trypodendron in the structure of the proven­

triculus, and differs only in the absence of tuft of the crop. 

Tribe Crypturgini 

Genus Dolurgus EICHHOFF 

(Fig. 65) 

Species examined: D.pumilus (MANNERHEIM) (type-species) from North America. 

Wide, weakly narrowing posteriorly. Anterior plate rather long, moderately sclerotized, 

concave in anterior margin, with about seven transverse sutures, which are curved and mi­

nutely crenate, posterior sutures of them with a pair of large teeth; median longitudinal suture 

absent. Posterior plate almost as long as the anterior; closing teeth long, being as long as 

two-thirds of masticatory brush, anterior ones of them narrow, not dentate, the others wider, 

with some large teeth of serration outside; femoral teeth arranged in a few rows. Crop 

covered with long pubescence. 

Genus Crypturgus ERICHSON 

(Fig. 66) 

Species examined: C.pusillus (GnLENHAL) (type-species) and C. tuberosus NIIJIMA from Japan. 

Wide, weakly narrowing posteriorly. Anterior plate short moderately sclerotized, not or 

slightly concave in anterior margin, with a few rows of tubercles, in tuberosus tubercles 

arranged continuously and a pair of long tubercles in middle of posterior row; median longi­

tudinal suture absent. Posterior plate distinctly longer than the anterior; closing teeth long 

and extending beyond middle of masticatory brush; femoral teeth arranged in a longitudinal 

row, those smaller in Pusillus but in tuberosus larger and in an irregular row. Crop pubescent. 

Genus Thamnurgus EICHHOFF 

(Fig. 67) 

Species examined: T.euphorbiae (KusTER) (type-species) from Europe. 

Narrow, slightly narrowing posteriorly. Anterior plate strongly sclerotized, slightly rounded, 

with anterior margin weakly emarginated in middle and sparsely serrated; median longitudinal 

suture distinct, about ten tuberculate transverse sutures curved posteriorly but concave in 

middle, reaching to each lateral margin, the tubercles triangular and sharply pointed, of which 

lateral ones become rather blunt and fine; marginal bristle absent. Posterior plate nearly twice 

as long as the anterior; closing teeth short, not extending to middle of masticatory brush, 

narrow and simple in anterior ones but broad and serrated in the others; femoral tooth absent. 

Crop closely covered with narrow and long spines. 
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Genus Tiarophorus SCHREINER 

(Fig. 68) 

Species examined: T. elongatus ScHREINER (type-species) from West Africa. 

Wide, slightly narrowing posteriorly. Anterior plate short, strongly sclerotized, with anteri­

or margin bluntly jagged and distincty bordered by crop, and with about six undulate trans­

verse sutures, of which posterior two produced posteriorly and with two distinct teeth in 

middle, the others bisinuate and slightly rounded posteriorly in middle; median longitudinal 

suture absent. Posterior plate about two and a half times as long as the anterior; closing 

teeth short but wide, ending before middle of masticatory brush, each tooth bluntly pointed 

at apices, with several long spines from base to apical one-third outside, masticatory brush 

sparsely with large teeth of serration; femoral teeth long, seta-like. Crop rather closely covered 

with long pubescence. 

Genus Lymator LOWENDAL 

(Fig. 69) 

Species examined: L. coryli (PERRis) from Europe. 

Wide, slightly narrowing posteriorly. Anterior plate short, strongly sclerotized, weakly 

emarginated in antero-median margin; median longitudinal suture distinct; tubercles large 

and blunt at apices, arranged irregularly on mesal part; apical tooth absent. Posterior plate 

rather wide; closing teeth narrow, extending to middle of masticatory brush, posterior ones 

of them wide and serrated outside; femoral tooth absent. Crop closely covered with pu­

bescence. 

Genus Xylocleptus FERRARI 

(Fig. 70) 

Species examined: X. bispinosus (DuFTSCHMIT) (type-species) from Europe. 

This genus is closely allied to Lymantor in the structure of the proventriculus, but differs 

in having short transverse rows of minute tubercles on the anterior plate. 

Genus Ozopemon HAGEDORN 

(Fig. 71) 

Species examined: 0. obanus HAGEDORN from West Africa. 

Narrow, weakly narrowing posteriorly. Anterior plate short, one-fourth as long as the 

posterior, strongly sclerotized, with anterior margin strongly emarginated in middle, each side 

of the emargination roundly produced anteriorly, strongly sclerotized, with blunt teeth sparsely; 

median longitudinal suture rather distinct; sutural tooth absent but weakly raised along 

suture; apical tooth and marginal bristle absent. Posterior plate long; closing teeth narrow, 

not pointed at apices, one-fourth as long as masticatory brush, of which anterior ones are 

shorter than posterior ones; femoral tooth absent. Crop closely covered with pubescence. 

Genus Taphrorychus EICHHOFF 

(Fig. 72) 

Species examined: T.coffeae (EGGERs) and T.striatus NoBucHI from Japan. 

Narrow, weakly narrowing posteriorly. Anterior plate comparatively short, strongly 

sclerotized, with a deep median cleft reaching nearly to posterior end and bearing large teeth 

of serration, and provided with small triangular tubercles along inner margin of cleft; marginal 

bristles consist of two or three seta-like spines on postero-lateral part in striatus but absent in 

coffeae; apical teeth weakly developed. Posterior plate about two to three times as long as the 
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anterior; closing teeth extending to middle of masticatory brush, anterior ones of teeth slender 

and not serrated, the others wide and serrated outside, base of closing teeth finely serrated 

in striatus. Crop rather sparsely pubescent. 

Genus Dryocoetes EICHHOFF 

(Figs. 113 & 121) 

Species examined: D. autographus (RATZEBURG) (type-species), D. baikalicus REITTER, D. cristatus 

INouYE et NosucHI, D. hectographus REITTER, D.luteus BLANDFORD, D.niijimai NosuCHI, D.pini 

NnJIMA, D. rugicollis EGGERS, D. striatus EGGERS from Japan. 

Narrow, weakly narrowing postriorly. Anterior plate strongly sclerotized, anterior margin 

with narrow or broad concavity in median portion, bearing a few large teeth, which are slender 

and not pointed at apices, in autographus, baikalicus hectographus and rugicollis some biunt teeth 

arranged continuously or scattered inside of concave margin but quite absent in other species; 

median longitudinal suture distinct; sutural teeth strong, spreading from middle to posterior 

end of anterior plate, gradually connected with strong apical teeth, which usually become 

finer in lateral sides and strongly curve outwardly; marginal bristles present in autographus, 

cristatus, luteus, niijimai and pini. Posterior plate rather long, distinctly longer than the 

anterior; closing teeth moderate in length, extending posteriorly over middle of masticatory 

brush, some of them serrated outside but not serrated in luteus; femoral teeth fine but 

close in anterior portion, absent in luteus. Crop irregularly covered with long pubescence. 

Genus Cyrtogenius STROHMEYER 

(Fig. 73) 

Species examined: C. cribricollis STROHMEYER from \Vest Africa. 

Narrow, slightly narrowing posteriorly. Anterior plate short, strongly sci erotized; anterior 

anterior margin entirely straight; median longitudinal suture distinct; sutural teeth strong, 

jointed to smaller apical teeth, forming arrangement in inverted Y-shape; marginal bristle 

absent. Posterior plate about three and a half times as long as the anterior; closing teeth 

narrow, not reaching to middle of masticatory brush; femoral teeth a few in number, pointed 

apically. Crop rather sparsely covered with pubescence. 

Genus Carposinus HOPKINS 

(Fig. 74) 

Species examined: C.philippinensis EGGERs from Ryukyu. 

Narrow, narrowing posteriorly. Anterior plate strongly sclerotized, rather strongly produced 

anteriorly but with a deep median cleft, reaching to apical teeth, each lateral margin of 

cleft strongly sclerotized in stripe-form; sutural teeth large but blunt, extending from middle 

of suture to base of apical teeth which are strong, bluntly pointed at apices and almost uniform 

in size; marginal bristles about eight in number, long, situated on postero-lateral end. Posterior 

plate one and a half times as long as the anterior; closing teeth extending over middle of 

masticatory brush, tapering apically, minutely serrated laterally at base. Crop pubescent. 

Genus Orosiotes NIUIMA 

The structure of the proventriculus of this genus has already been described in the 

original description of 0. kumamotoensis NnJIMA. 



-62-

Genus Pseudopoecilips MURA Y AMA 

(Figs. 75, 122 & 123) 

Species examined: P. mikuniyamensis MuRAYAMA and P.pilosus (BLANDFORD) (type-species) from 

Japan. 

Narrow, narrowing posteriorly. Anterior plate strongly sclerotized, with strong projection 

in middele of anterior margin and shallow concavities laterad of it; median longitudinal 

suture distinct; sutural teeth long, sometimes seta-like and arranged closely, posteriorly 

connected with apical teeth; apical teeth not so large in mikuniyamensis but moderate in 

pilosus; marginal bristles consist of a few simple seta-like spines. Posterior plat'e about one 

and a half times as long as the anterior; closing teeth extending to middle of masticatory 

brush, anterior ones of them shorter and the others closely serrated outside; femoral teeth 

small, arranged irregularly in pilosus. Crop closely covered with rather narrow pubescence. 

Genus Dryocoetiops SCHEDL 

(Fig. 76) 

Species examined: D.laevis (STROHMEYER) (type-species) from the Philippines. 

Narrow, narrowing posteriorly. Anterior plate strongly sclerotized; anterior margin strongly 

produced in middle and narrowly with deep median cleft, strongly sclerotized and bearing 

about ten teeth of serration along lateral margins, which are connected directly with narrow 

apical teeth; apical teeth arranged obliquely; marginal bristles slender, strongly curved forward 

at base, minutely furcate at apices, situated from middle to postero-lateral corners of anterior 

plate in a row. Posterior plate slightly longer than the anterior, very closely covered with 

seta-like teeth before closing teeth; closing teeth narrow, tapering apically, extending over 

middle of masticatory teeth; femoral teeth fine at anterior portin. Crop very closely covered 

with long pubescence. 

Genus Poecilips SCHAUFUSS 

(Fig. 77, 124 & 125) 

Species examined: P.fagi NoBuCHI, P.japonicus (EGGERs) and P.nubilis (BLANDFORD) from Japan, 

Narrow, slightly narrowing posteriorly. Anterior plate strongly sclerotized, somewhat 

produced in anterior margin, emarginated in middle of anterior margin, mesally with some 

strong but blunt teeth; median longitudinal suture distinct; apical teeth long in fagi and 

japonicus but somewhat finer in nubilis, strongly curved outwardly and gradually becoming 

finer laterally; marginal bristles consist of several seta-like spines, usually bifurcate at apices 

and situated at latero-posterior corners. Posterior plate about twice as long as the anterior; 

closing teeth moderate in length, extending over middle of masticatory brush, finely serrated 

outside; femoral teeth fine and numerous. Crop rather closely covered with pubescence. 

Genus Coccotrypes EICHHOFF 

(Fig. 78) 

Species examined: C.pygmaeus E1cHHOFF from North America. 

Very narrow, narrowing posteriorly in lateral sides. Anterior plate short, strongly sclero­

tized, rather widely emarginated in middle of anterior margin, with indistinct teeth of serration 

along inner margins of concavity; sutural teeth blunt; apical teeth stout, not curved, becoming 

gradually smaller laterad; marginal bristles long, hair-like, some of them bifurcate and situated 

from anterior margin of plate to posterior end. Posterior plate long four or more times as 

long as the anterior; closing teeth hardly extending to middle of masticatory brush, narrow, 



but posterior ones become wider and serrated outside; femoral tooth absent. Crop closely 

pubescent. 

Tribe Premnobiini 

Genus Premnobius EICHHOFF 

(Fig. 79) 

Species examined: P.cavipennis EICHHOFF (type-species) from West Africa. 

Narrow, narrowing posteriorly. Anterior plate strongly sclerotized;anterior margin emargi­

nated in triangle and reaching to base of apical teeth; sutural teeth large and strong; 

apical teeth very small, pointed at apices; marginal bristles consist of about six short seta-like 

spines. Posterior plate nearly twice as long as the anterior; closing teeth extending to middle 

of masticatory brush, anterior ones of them narrow but the others wide and serrated outside; 

femoral tooth absent. Crop closely pubescent. 

Tribe Xyleborini 

Genus Xylosandi'UB REITTER 

(Fig. 80) 

Species examined: X. brevis(EICHHOFF ), X. compactus (EICHHOFF) and X. germanus (BLANDFORD) from 

Japan. 

Small, narrow, weakly narrowing posteriorly. Anterior plate very short, with shallow 

concavity in middle of anterior margin. Posterior plate very narrow and long; closing teeth 

short, not extending to middle of masticatory brush, each minutely serrated on base of out­

side; femoral tooth absent. Crop covered with seta-like spines. 

Genus Xyleborus EICHHOFF 

(Fig. 81 to 88) 

Species examined: X. adumbratus BLANDFORD, X. amputatus BLANDFORD, X. apicalis BLANDFORD, X. 

atratus EICHHOFF, X. defensus BLANDFORD, X. exesus BLANDFORD, X. mutilatus BLANDFORD, X. rubri­

collis EICHHOFF, X.schaufussi BLANDFORD, X.seiryorensis MuRAYAMA, X.semiopacus EicHHOFF and 

X. seriatus BLANDFORD from Japan. 

Small, narrow, almost parallel-sided. Anterior plate very short or vestigial, moderately 

sclerotized, variable in shape and length among species. Posterior plate very narrow and 

long; closing teeth short, less than half the length of masticatory brush; femoral teeth 

usually present. Crop covered with seta-like spines. 

This genus shows considerable differences among species in the structure of the anterior 

plate, consequently the generic character cannot be admitted easily. But it may be recognized 

as of the follwing types based on the character of the anterior plate: 

Type 1. X. adumbratus BLANDFORD. 

Anterior plate almost absent; anterior four or five of masticatory teeth with long seta-

like and inwardly directed spines. Anterior five of closing teeth very short and bear 

resemblance somewhat to apical teeth; femoral teeth fine but close at front. 

Type 2. X. apicalis BLANDFORD, X. atratus EICHHOFF, X. defensus BLANDFORD, X. exesus BLANDFORD, 

X. mutilatus BLANDFORD and X. seriatus BLANDFORD. 

Anterior plate rather large, with weak or strong sutural teeth; apical teeth distinct in 

seriatus; marginal bristles present in atratus, defensus, exesus and seriatus. 

Type 3. X. amputatus BLANDFORD, X. schaufussi BLANDFORD, X. seiryorensis MuRAYAMA and X. 
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semioPacus ErcHHOFF. 

Anterior plate very narrow, with fine granules instead of apical or sutural teeth. 

X. rubricollis ErcHHOFF is somewhat intermediate between Type 2 and 3 in having the apical 

teeth, very close and minute tubercles on the anterior plate, and the marginal bristles. 

Genus Cnestus SAMPSON 

(Fig. 89) 

Species examined: C. murayamai ScHEDL from Japan. 

Small, narrow, somewhat narrowing posteriorly. Anterior plate very short, sclerotized, 

anteriorly emarginated in middle, bearing a few teeth along inner margin of concavity. 

Posterior plate long and rather wide; closing teeth short, as long as one·third of masticatory 

brush, with indistinct granules at base; femoral tooth absent. Crop with eight tufts of long 

seta ·like teeth. 

Genus W ebbia HOPKINS 

(Fig. 90) 

Species examined: W. costulatulus ScHEDL from Borneo. 

Small, nallow and slightly narrowing posteriorly. Anterior plate absent. Posterior plate 

long; closing teeth extending to about one·third of masticatory brush, anterior ones of them 

short but stout, and with one or two distinct granules at base, posterior ones long, tapering 

apically and serrated outside; femoral tooth absent. Crop rather sparsely covered with short 

pubescence on fine tubercles. 

Genus Arixyleborus HOPKINS 

(Fig. 91) 

Species examined: A. rugosipes HoPKINS from Borneo. 

Small, narrow and slightly narrowing posteriorly. Anterior plate very short, emarginated 

in middle of anterior margin; marginal bristle absent. Posterior plate narrow and long; 

closing teeth hardly extending to middle of masticatory brush, anterior ones of them narrow 

and tapering apically, the others wider and serrated outside; femoral tooth absent. Crop 

rather sparsely covered with pubescence. 

Genus Eccoptopterus MOTSCHULSKY 

(Fig. 92) 

Species examined: E.sexspinosus MoTSCHULSKY (type·species) from West Africa. 

Small, narrow, not or slighly narrowing posteriorly. Anterior plate very small, emargi· 

nated in antero-median margin; marginal bristle absent. Posterior plate narrow, about six 

times as long as the anterior; closing teeth extending to one-third length of masticatory 

brush, narrow and tapering apically, with sharp and curved tubercles; femoral tooth absent. 

Crop with eight tufts of pubescence. 

Tribe Ipini 

Genus Mimips EGGERS 

(Fig. 93) 

Species examined: M. Pilosellus BRoWNE from West Africa. 

Wide, slightly narrowing posteriorly. Anterior plate large, quadrate, strongly sclerotized, 

distinctly bordered at anterior margin, which is straight and not emarginated; median longi­

tudinal suture distinct, with small blunt teeth of serration; apical teeth large, but lateral 
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ones smaller, arranged obliquely in a row, becoming sparser laterally; marginal bristles long, 

situated on postero-lateral corners, furcate at apices. Posterior plate a little longer than the 

anterior; closing teeth long, extending to two-thirds length of masticatory brush, consist of 

both narrow teeth and broad ones, the former furcate at apices, the latter strongly serrated 

outside; femoral teeth blunt, fine, and arranged in a longitudinal row. Crop covered with 

pubescence. 

Genus Pityogenes BEDEL 

(Figs. 126 to 128) 

Species examined: P. chalcograplzus (LINNE) (type-species), P. seirindensis MuRAYAMA and P. 

foveolatus EGGERS from Japan. 

Wide, weakly narrowing posteriorly. Anterior plate strongly sclerotized, with median 

longitudinal suture; anterior margin sinuate and not or slightly emarginated in middle; sutural 

teeth comparatively large, semicircular to conical in shape, extending from anterior margin 

to base of apical teeth; marginal bristles consist of three or four seta-like teeth, but absent 

in foveolatus; apical teeth six to nine in an oblique line, large and sharply pointed at apices, 

curved outwardly, gradually smaller laterally; in foveolatus apical teeth smaller as compared 

with those of other species. Posterior plate nearly as long as the anterior; closing teeth well 

developed and long, posterior ones of them almost as long as masticatory brush, sometimes 

serrated outside and furcate at apices; femoral teeth nearly seta-like. Crop closely covered 

with pubescence. 

Genus Pityokteines FUCHS 

(Fig. 94) 

Species examined: P. spinidens (REITTER) from Europe. 

Wide, narrowing posteriorly. Anterior plate large strongly sclerotized; anterior margin 

slightly produced in middle, provided with sparsely serrated concavity; median longitudinal 

suture distinct; sutural teeth almost triangular, rather densely arranged from anterior margin 

to base of apical teeth; marginal bristles consist of about three long seta-like teeth, bifurcate 

or not; apical teeth large, arranged in an oblique line and curved outwardly, of which median 

ones are larger and longer than the others. Posterior plate somewhat longer than the anterior; 

closing teeth narrow, hardly reaching to posterior end of masticatory brush, anterior ones of 

them very narrow and long, the others wide, tapering apically and minutely serrated outside; 

femoral teeth narrow, longitudinally uniseriate. Crop closely pubescent. 

Genus Orthotomicus FERRARI 

(Figs. 129 to 133) 

Species examined: 0. angulatus (EICHHOFF), 0. golovjankoi PJATNITZKY and O.laricis (FABRICIUs) 

(type-species) from Japan, O.proximus (EicHHoFF) from Siberia. 

Wide, narrowing posteriorly. Anterior plate strongly sclerotized, with anterior margin 

slightly curved or slightly produced in middle; median longitudinal suture distinct; sutural 

teeth distinct and variable in shape among species; marginal bristles seta-like and furcate 

apically or not; apical teeth strong but smaller in angulatus and proximus. Posterior plate 

variable in size; closing teeth uniform in length, one-third to one-fourth as long as masticatory 

brush, usually serrated outside; femoral teeth long. Crop covered with short pubescence. 

Genus lps DEGEER 

(Figs. 134 to 138) 

Species examined: I. acuminatus (GYLLENHAL), I. cembrae (HEER), I. tosaensis MuRAYAMA and I. 
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typographus japonicus NIIJIMA from Japan, I. kuniyoshii NoBUCHI from Ryukyu, I. duplicatus 

(SAHLBERG) from Siberia, I. typographus (LINNE) (type-species) and /. sexdentatus (BoERN) 

from Europe and Siberia. 

Wide, usually strongly narrowing posteriorly. Anterior plate strongly sclerotized, slightly 

produced in middle of anterior margin, with median longitudinal suture and sutural teeth 

distinct, the latter spreading along anterior half of median longitudinal suture, but through 

whole length of suture in tosaensis, and quite absent in kuniyoshii; marginal bristles usually 

arranged in a long row laterally from anterior corner of plate to posterior end, but only several 

on postero-lateral corner in typographus and kuniyoshii, posterior ones of the bristles longer 

and sometimes weakly furcate at apices; apical teeth well developed, curved outwardly, forming 

about twenty strong teeth of serration obliquely, and becoming smaller laterally. Posterior 

plate nearly as long as the anterior; closfng teeth not so long, not or hardly reaching to middle 

of masticatory brush, but distinctly longer in tosaensis and kuniyoshii; femoral teeth very weak. 

Crop closely covered with short pubescence. 

Genus Acanthotomicus BLANDFORD 

(Fig. 95) 

Species examined: A. spinosus BLANDFORD (type-species) from Japan. 

Narrow, weakly narrowing anteriorly. Anterior plate strongly sclerotized, weakly concave 

in middle of anterior margin; median longitudinal suture present; sutural teeth triangular, 

dense, evenly continuing from anterior margin of plate to base of apical teeth, becoming 

slightly larger and rather sharp posteriorly; marginal bristles consist of about seven simple 

seta-like teeth; apical teeth stout, curved outwardly, gradually becoming smaller laterally. 

Posterior plate somewhat longer than the anterior; closing teeth rather long, extending 

to middle of masticatory brush, anterior ones of them shorter; femoral teeth rather large and 

arranged in a longitudinal row. Crop closely pubescent and with a tuft of long seta-like 

spines before each proventricular plate. 

Tribe Pityophthorini 

Genus Pityoborus BLACKMAN 

(Fig. 96) 

Species examined: P. comatus ZIMMERMAN from North America. 

Nerrow, slightly narrowing posteriorly. Anterior plate comparatively short, sclerolized on 

lateral and posterior sides, distinctly bordered and widely emarginated in anterior margin, 

with about six transverse rows of tubercles, which become larger on antero-lateral sides. 

Posterior plate about four times as long as the anterior; closing teeth extending to middle of 

masticatory brush and distinctly serrated outside; femoral tooth absent. Crop closely covered 

with long pubescence. 

Genus Conophthorus HOPKINS 

(Fig. 97) 

Species examined: C.lambertiarae HoPKINs from North America. 
Narrow, slightly narrowing posteriorly. Anterior plate rather long, strongly sclerotized, 

with a deep cleft expanding in triangle anteriorly, about eight transverse rows of tubercles 

arranged sparsely, tubercles larger and isolated in anterior rows and connected with each 

other in posterior rows. Posterior plate about one and a half times as long as the anterior; 

closing teeth extending to middle of masticatory brush, anterior ones of them narrower, the 

others wide and minutely serrated outside; femoral tooth absent. Crop closely covered 
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Genus Pityophthorus EICHHOFF 

(Fig. 98) 

Species examined: P.jucundus BLANDFORD from Japan. 
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Narrow, almost parallel-sided. Anterior plate small, moderately sclerotized, excepting 

median broad membraneous part, almost straight in anterior margin, with about seven trans­

verse row of tubercles roundly curved but retuse in middle of posterior three rows. Posterior 

plate about three times as long as the anterior; closing teeth moderate in size, extending to middle 

of masticatory brush; masticatory teeth minutely serrated laterad base of mastidatory brush; 

femoral teeth minute, sharp and arranged in a row. Crop closely covered with short pubescence. 

Genus Pseudopityophthorus SwAINE 

(Fig. 99) 

Species examined: P. opacicollis BLACKMAN and P. pubipennis (LECONTE) from North America. 

Wide narrowing posteriorly. Anterior plate rather long, strongly sclerotized, with a broad 

and deep cleft in anterior margin and about ten transverse rows of tubercles, which are 

isolated anteriorly and connected with each other in posterior half of rows, posterior two or 

three rows accompanied with a pair of large conical tubercles at both mesal ends. Posterior 

plate about one and one-third times as long as the anterior; closing teeth narrow and not 

furcate apically, extending just before end of masticatory brush, posterior ones of them 

serrated outside; femoral teeth irregularly arranged. Crop closely covered with long pubescence. 

Genus Myeloborus BLACKMAN 

The structure of the proventriculus of this genus has already been described in the original 

description of M.arakii (SAWAMoTo). 

Tribe Corthylini 

Genus Gnathotrichus EICHHOFF 

(Fig. 100) 

Species examined: G. sulcatus (LEcoNTE) from North America. 

Small, very long, not or slightly narrowing posteriorly. Anterior plate nearly vestigial. 

Posterior plate long; closing teeth short not extending to anterior fourth of masticatory brush, 

bearing from anterior margin of plate to base of masticatory brush, anterior ones of them 

seta-like and furcate apically, the others wide and strongly serrated outside; masticatory 

brush with minute tubercles just laterad of its base; femoral tooth absent. Crop pubescent. 
I 

Genus Monarthrum KIRSCH 

(Fig. 101) 

Species examined: M.fasciatum (SAY) from North America. 

Very small and narrow, almost parallel-sided. Anterior plate completely absent. Posterior 

plate long; closing teeth short, minutely serrated outside, tapering apically; masticatory 

brush close with minute tubercles just laterad of its base; femoral tooth absent. Crop rather 

sparsely covered with pubescence. 

Genus Pterocyclon EICHHOFF 

(Fig. 102) 

Species examined: P. minutum ScHEDL and P.plaumanni ScHEDL from South America. 

Very small and narrow, almost parallel-sided. Anterior plate completely degenerate. Post-
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erior plate long and narrow; closing teeth short, extending to anterior fourth of masticatory 

brush, gradually narrowing apically, with fine teeth on outside of base; masticatory brush 

with minute tubercles just laterad of its base; femoral teeth absent. Crop closely pubescent. 

Genus Corthylus ERICHSON 

(Fig. 103) 

Species examined: C. robustus EGGERs and C. schaufussi EGGERs from South America. 

Very small and narrow, parallel-sided. Anterior plate lacking. Posterior plate long; closing 

teeth rather short, extending to anterior fourth of masticatory brush, tapering apically, finely 

serrated outside; masticatory brush with minute tubercles just laterad of its base, which 

are arranged irregularly and increasing in size anteriorly; femoral tooth absent. Crop some­

what closely pubescent before plates. 

Genus Microcorthylus FERRARI 

(Fig. 104) 

Species examined: M.puerulus ScHEDL from South America. 

This is quite similar to the preceding genus in general structure of the proventriculus. 

Genus Tricolus BLANDFORD 

(Fig. 105) 

Species examined: T. senex ScHEDL from South America. 

Very small and narrow, parallel-sided. Anterior plate absent. Posterior plate narrow and 

long; closing teeth short, extending to anterior third of masticatory brush, finely serrated 

outside of base; masticatory brush with minute tubercles just laterad of its base; femoral 

tooth absent. Crop somewhat closely pubescent before ecah plate. 

Subfamily Scolytoplatypinae 

Genus Scolytoplatypus SCHAUFUSS 

(Fig. 106) 

Species examined: S. daimio BLANDFORD, S. mikado BLANDFORD, S. shogun BLANDFORD and S. tycon 

BLANDFORD from Japan. 

Small and narrow, not or slightly narrowing posteriorly, Anterior plate almost vestigial. 

Posterior plate long; closing teeth short, extending to anterior third of masticatory brush, 

serrated outside of base; masticatory teeth with a few irregular rows of triangular teeth just 

laterad base of masticatory brush. Crop with eight tufts of long seta-like spines before plates. 

Family Platypodidae 

Subfamily Platypinae 

Genus Platypus HERBST 

(Fig. 107) 

Species examined: P. calamus BLANDFORD, P. lewisi BLANDFORD, P. modestus BLANDFORD and P. 

severini BLANDFORD from Japan, P.lepidus CHAPms from the Philippines. 

Very small and narrow, not narrowing posteriorly. Anterior plate atrophied. Posterior 

plate very long; closing teeth short, bearing from anterior margin of plate to base of masti­

catory brush in an irregular row, each seta-like and furcate apically; masticatory brush with 

a longitudinal row of minute tubercles just laterad of its base but two rows in lepidus. Crop 

with eight tufts of seta-like spines before plates. 



Genus Trachyostus SCHEDL 

(Fig. 108) 

Species examined: T. schaufussi (STROHMEYER) from West Africa. 
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Very small and narrow, not narrowing posteriorly. Anterior plate nearly obsolete. Posteri­

or plate long; closing teeth short, very narrow and tapering apically, bearing from anterior 

margin to posterior area in an irregular row and nearly extending to apical fifth of masticatory 

brush; masticatory brush with many tubercles just laterad of its base. Crop pubescent. 

Genus Crossotarsus CHAPUIS 

(Fig. 109) 

Species examined: C. niponicus BLANDFORD from Japan. 

Very small and narrow, not or slightly narrowing posteriorly. Anterior plate nearly 

vestigial. Posterior plate long; closing teeth short and narrow, bearing from anterior margin 

of plate; masticatory brush with numerous minute tubercles just laterad of its base. 

Genus Doliopygus SCHEDL 

(Fig. 110) 

Species examined: D. aduncus ScHEDL from West Africa. 

Very small and narrow, almost parallel-sided. Anterior plate nearly vestigial. Posterior 

plate long; closing teeth short and furcate apically, bearing from anterior margin to posterior 

area in an irregular row; masticatory brush with many tubercles just laterad of its base. 

Crop pubescent. 

Subfamily Diapinae 

Genus Diapus CHAPUIS 

(Fig. 111) 

Species examined: D. truncatus NnJIMA et MuRAYAMA from Formosa. 

Very small and narrow, almost parallel-sided. Anterior plate obsolete. Posterior plate 

long; closing teeth short, narrow, furcate at apices; masticatory teeth with many tubercles 

laterad base of masticatory brush. Crop pubescent. 

Genus Diacavus SCHEDL 

(Fig. 112) 

Species examined: D. serratus ScHEDL from Borneo. 

Very small and narrow, not narrowing posteriorly. Anterior plate absent. Posterior plate 

wide and short; closing teeth short, narrow, furcate at apices; mesal sides of masticatory 

teeth indistinctly serrated. Crop pubescent. 

Discussion 

1. Some remarks on the feeding habits 

Before discussing the significance of the proventriculus, it is necessary to investigate the 

feeding habits. There is a wide range of variations in the habits of the larvae and adults 

according to the different groups. The Scolytoidea is distinguished into several categories 

depending on its feeding habits. 

Phloeophagy is a common habit in the subfamilies Hylesininae and lpinae. The larvae 

and adults feed upon the inner bark and living tissues between the bark and wood. In general, 
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they are called "bark beetles". In some cases, the larvae shallowly excavate in the wood or 

directly mine into the wood beyond the apical part of larval tunnels. The gallery wall is not 

covered with ambrosia fungus. 

Xylo·mycetophagy is a highly specialized type in this superfamily and can be seen in the 

ambrosia beetles. The tunnels of the beetles extend directly through the bark into the sap· 

wood. Both the larvae and adults feed on fungi that are growing on the wall of the burrows. 

It is prevalent in the subfamilies Scolytoplatypinae, Platypinae, Diapinae and in the tribes 

Xyloterini, Premnobiini, Xyleborini and Corthylini of the subfamily lpinae, and it occurs also 

in the primitive groups, such as the tribes Bothrosternini and Hyorrhynchini of the subfamily 

Hylesininae. 

Xylophagy, feeding on wood as in the family Bostrychidae, is a special case in this super· 

family and has been discovered in Lymantor decipiens (LEcoNTE) and some species of Micracis 

and Thysanoes in the tribe Micracini. But it is not an uncommon habit in the primitive 

genera of the subfamily Hylesininae, namely Strombophorus, RhoPaloPselion, Metahylesinus, 

Dendrosinus and Diamerus. And this feeding habit is also known to occur in Mimips arundi· 

narius ScHEDL, M. kikusuae ScHEDL and Micracidendron montanum ScHE.DL of the subfamily Ipinae. 

NuJIMAH2>(1913) mentioned that Hyorrhynchus lewisi BLANDFORD from Japan is truly xylophagous. 

The author ascertained it on the galleries made in Fagus crenatus BLuME. According to this 

material, a primary tunnel penetrates across the grain of wood, secondary tunnels branch out 

horizontally and are darkened by ambrosia fungi, the eggs are deposited in both upper and 

lower sides of the main secondary tunnels, the larval mines diverge from the seconday tunnel 

and are extended through the inner wood. The tunnels expand as the larvae grow, the 

newly emerged adults bore through the wood to surface. In Japan, some beetles, like Pityo· 

phthorus jucundus BLANDFORD, Taphrorychus coffeae (EGGERs), T. striatus NosucHI and Hypothenemus 

expers BLANDFORD, bore through the bark and wood, and moreover construct egg galleries in 

the pith or heartwood located in the center of twigs. And the hatched larvae feed on the 

pith or heartwood. They may also be classed in this xylophagy. 

Spermatophagy, feeding on and living in seeds or cones, is a habit known to occur in 

Hypothenemus of the tribe Cryphalini, Poecilips and Coccotrypes of the tribe Crypturgini and 

Conophthorus of the tribe Pityophthorini. 

The mode of life in the Scolytoidea discussed above is summarized in Table 2 on the 

genera examined in this study. 

Table 2. The known feeding habits of the genera examined 

I Xylo-

I I 
Spermato· 

I 
Phloeophagy mycetophagy Xylophagy phagy 

Scolytus + 
Bothrosternus + 
Sphaerotrypes + 
Hyorrhynchus + 
Pseudohyorrhynchus ? ? 
lVeohyorrhynchus + 
Sueus + 
Strombophorus + + 
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Phloeophagy 
I 

Xylo- I Xylophagy Spermato-
mycetophagy phagy 

Peronophorus + 
RhoPaloPselion + + 
Diamerus + + 
Hylastes + 
Hylurgops + 
Pseudohylesinus + 
Tomicus + +* 
Hylurgus + 
Dendroctonus + 
Hylesinus + 
Leperisinus + 
Pteleobius + 
Alniphagus + 
Scierus + 
Hylastinus + 
Xylechinus + 
Phloeotribus + 
PhthoroPhloeus + 
Hypoborus + 
Renocis + 
Phloeosinus + + 
Hylesinopsis + 
Polygraphus + 
CarPhoborus + 
Micracis + 
Pseudothysanoes + 
Cryphalomimus + 
Ctonoxylon + 
Cryphalus + 
Ernoporus + 
Ernoporicus + 
Margadillius + 
Euptilius + 
Phellodendrophagus + 
Cryphalomorphus + + 
Eocryphalus + 
Cryptocarenus + + 
Taenioglyptes + 
Hypocryphalus + 
Hypothenemus + + + 
Stylotentus + 
Trypodendron + 
Dendrotrypum + 
Dolurgus + 
Crypturgus + 

* in the adult stage only. 
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Thamnurgus 

Lymantor 

Xylocleptus 

Ozopemon 

Taphrorychus 

Dryocoetes 

Cyrtogenius 

Carposinus 

Pseudopoecilips 

DryocoetioPs 

Poecilips 

Coccotrypes 

Premnobius 

Xylosandrus 

Xyleborus 

Cnestus 

Webbia 

Arixyleborus 

Eccoptopterus 

Mimips 

Pityogenes 

Pityokteines 

Orthotomicus 

Ips 

Acanthotomicus 

Pityoborus 

ConoPhthorus 

Pityophthorus 

Pseudopityophthorus 

Myeloborus 

Gnathotrichus 

Monarthrum 

Pterocyclon 

Corthylus 

Microcorthylus 

Tricolus 

Scolytoplatypus 

Platypus 

Trachyostus 

Crossotarsus 

Doliopygus 

Diapus 

Diacavus 

I I Hylo-
Phloeophagy mycetophagy 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
? 
? 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Xylophagy 

+ 

+ 

+ 

+ 

+ 

+ 

Spermato­
phagy 

+ 
+ 

+ 

Feeding habits of Hylurgonotus, Tiarophorus and Orosiotes are unknown at present. 
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2. Variation in individual proventricular plate 

The proventriculus consists of eight plates as previously stated. The plates are not vari­

able in general structure, but in a few species they show slight differences among them. 

Namely, the three plates of Hypothenemus differ from the other five by lacking the longitudinal 

suture and having longer transverse rows of teeth on the anterior plate. In the certain species 

Taenioglyptes, some anterior plates are variable in size. On the other hand, the arrangement 

of tubercles, teeth and seta-like teeth on the anterior plate is usually not variable in outline, 

but is in number. 

3. Variability of the proventricular plate among the species 

NUssLIN was of the opinion that the proventricular plates are of great value in differenti· 

ating the genus and higher group. Generally, the proventricular plates of the species belonging 

to a single genus closely resemble one another, excepting some cases. Previously, some ento­

mologists had established the various keys to the species of Scolytus, Hylesinus, Dryocoetes, Pityo­

kteinus, Orthotomicus and Ips by the character of the proventricular plate. In general, it 

appears to him that no clearcut distinction can be made among the species of the ambrosia 

beetles by their simplification in the structures, but can be easily applicable in the bark beetles 

which have the teeth and spines in various degrees on the anterior plate. A few keys dis­

tinguishing the species of the Scolytoidea will be described below. 

Key to the species of the tribe Crypturgini by the proventriculus 

1. Anterior plate with strong apical teeth· .. ····································································· 2 

Anterior plate without apical tooth··············································································l8 

2. Anterior plate emarginated in middle of anterior margin············································· 5 

Anterior plate almost straight or produced anteriorly in middle of anterior margin, never 

emarginated ··············································································································· 3 

3. Anterior plate very short, less than one-third as long as the posterior, with anterior 

margin almost straight·························································Cyrtogenius cribricollis ScHEDL 

Anterior plate long, more than half as long as the posterior, strongly and roundly 

produced in middle of anterior margin····· ................................................................... 4 

4. Sutural teeth on anterior portion distinctly long and sharply pointed; basal ones of 

masticatory teeth with larger tubercles· .. ·····················PseudoPoecilips pilosus (BLANDFORD) 

Sutural teeth short and rounded at apices; masticatory teeth normal······························ 

........................................................................ Pseudopoecilips mikuniyamensis MuRAYAMA 

5. Marginal bristles present· ............................................................................................ 6 

Marginal bristles absent but anterior ones of masticatory teeth with a few short seta-

like spines near lateral ends·······················································································l4 

6. Marginal teeth on antero-median concavity of anterior plate smaller, not pointed at apices 

····································································································································7 
Marginal teeth on antero-median concavity of anterior plate larger and usually distinctly 

pointed························································································································ 9 

7. Anterior plate very short, less than one-fourth as long as the posterior, distinctly wider 

than long-·· ........................................................................ Coccotrypes pygmaeus EICHHOFF 

- Anterior plate longer than one-third as long as the posterior, not or slightly wider than 

long ··························································································································· 8 
8. Frontal margin of anterior plate strongly produced anteriorly, marginal teeth on antero-
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median concavity of anterior plate distinct but small; emargination of anterior margin 

extending beyond middle of anterior plate .............................. poecilips nubilis (BLANDFORD) 

- Frontal margin of anterior plate not or slightly produced anteriorly; marginal teeth on 

antero-median concavity of anterior plate indistinct; emargination of anterior margin 

extending to anterior one-third length of anterior plate············Dryocoetes luteus BLANDFORD 

9. Masticatory teeth with numerous tubercles··································································10 

- Masticatory teeth without tubercle··············································································ll 

10. Anterior plate narrowly emarginated in middle of anterior margin; closing teeth short, 

not extending to posterior two-thirds of masticatory brush···············Poecilips fagi NoBucm 

- Anterior plate widely emarginated postero-mesally; closing teeth longer, extending beyond 

posterior two-thirds of masticatory brush ······························Dryocoetes niijimai NoBUCHI 

11. Anterior plate with strongly sclerotized stripes along margin of deep cleft; apical teeth 

not pointed and wide· ................................................................................................. ·12 

- Anterior plate without sclerotized stripe; apical teeth pointed and narrow··················13 

12. Anterior plate short, about one-half times as long as the posterior; apical teeth ending 

anteriorly before middle of anterior plate· .. ·····················Carposinus pilippinensis (EGGERs) 

- Anterior plate long, slightly shorter than the posterior; apical teeth extending anteriorly 

beyond middle of anterior plate· .. ····································Dryocoetiops laevis (STROHMEYER) 

13. £margination of anterior margin of plate deeper, extending beyond middle of anterior 

plate; apical teeth small and bluntly pointed .. ······················ Taphrorychus striatus NoBUCHI 

- Emargination of anterior margin of plate shallow, not extending to middle of anterior 

plate; apical teeth long, sharply pointed and curved outward ...... poecilips japonicus EGGERs 

14. Anterior plate with both marginal teeth on inner margins of concavity and several teeth 

inside of that······················································································ ························15 

- Anterior plate with marginal teeth only ..................................................................... 17 

15. Posterior ones of sutural teeth distinctly longer than anterior ones .................... oo ......... .. 

............................................................................................. Dryocoetes baikalicus REITTER 

- Posterior ones of sutural teeth equal in length to or slightly shorter than anterior ones .. ·16 

16. £margination in anterior margin of plate deeper, reaching beyond middle of anterior plate 

.......................................................................................... Taphrorychus coffeae (EGGERS) 

- £margination in anterior margin of plate shallow, not reaching to middle of anterior 
plate .............. oo .......... oo .... oo .... oo ............... oo ....... oo ....... oooo ...... oo .... oo·•·oo ........... oo ........... oo .. .. 

...... oo·Dryocoetes autographus RATZEBURG*, D. hectographus REITTER and D. rugicollis EGGERS 

17. Anterior plate nearly half as long as the posterior; masticatory teeth with seta-like 

spines on anterior area; apical teeth arranged almost transversely ....................... 00 ... 00 .. . 

• ................ 00 •••• 00 ................ 00 ...... 000000 ........ 00 ••• 00 ••••• 00 ..... oo• .. 00 00 ..... Dryocoetes striatus EGGERS 

- Anterior plate less short than half length of the posterior; masticatory teeth with a 

few bristles on anterior area; apical teeth arranged obliquely .. 00 .... 00 ................ 00 .......... . 

.. 00 ............................. .. oo .............. Dryocoetes cristatus INoUYE et NoBucm and D.pini NnJIMA 

18. Anterior plate with median longitudinal suture ............ oo .. oooooooooooooooooooooooooooooooooooooooo•19 

* According to NUssLIN162l (1911~1912) and KRIVOLUTZKAJA79l (1958), who illustrated the proven­

triculus of this species, the anterior plate has no tooth along margins of the antero-median 

concavity, but the specimens collected in our country differ from that in the existence of 

distinct teeth of serration there. 
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- Anterior plate without median longitudinal suture ···· · ········ ········· ....... · ............ ············ 

·· ···· · ····················· ········· ·· · ······ ············ ··· ················ ······· · ·· Dolurgus pumilus (MANNERHEIM), 

Crypturgus pusilus (GYLLENHAL), C. tuberosus NIIJIMA and Tiarophorus eleongatus ScHREINER 

19. Closing teeth very short, one-fourth length of masticatory brush; anterior plate strongly 

sclerotized along anterior margin, with longitudinal suture, and without tubercle············ 

································································································Ozopemon obanus HAGEDORN 

- Closing teeth long, extending near middle of masticatory brush; anterior plate not 

strongly sclerotized along anterior margin, with fine tubercles on surface, without median 

longitudinal suture······································································································20 

20. Tubercles on anterior plate large and isolated···························Lymantor coryli LowENDAL 

- Tubercles on anterior plate minute, arranged in some transverse rows························21 

21. Transverse rows of tubercles on anterior plate long, almost reaching to each lateral 

margin··········································································· Thamnurgus euphoribiae (KusTER) 

- Transverse rows of tubercles on anterior plate short, only situated in middle··············· .. · 

····························· ·······················································Xylocleptus bispinosus (DuFrscHMIT) 

Key to the species of the genera Xyleborus EICHHOFF and 

Xylosandrus REITTER by the proventriculus 

1. Anterior plate very short or nearly vestigial; masticatory teeth without or with fine 
tubercles ..................................................................................................................... 2 

- Anterior plate absent; anterior masticatory teeth with three or four long seta-like spines 

....................................................................................... Xyleborus adumbratus BLANDFORD 

2. Either apical or sutural teeth present ........................................................................... 3 

- Both apical and sutural teeth absent ........... · ............................................................... 8 

3. Sutural teeth on anterior plate quite long, more than four times as long as wide ........... . 

................................................................................................ xyteborus exesus BLANDFORD 

- Sutural teeth on anterior plate short, less than four times as long as wide .................. 4 

4. Sutural and apical teeth spreaded posteriorly, in connection with femoral teeth of serra-

tion; marginal bristle absent ....................................................................................... 5 

- Sutural and apical teeth widely spreaded posteriorly, separated from femoral teeth of 

serration when they are present, marginal bristles present .......................................... 6 

5. Sutural teeth of serration reaching to anterior margin of plate and somewhat fine ........ . 

.. · ........ · .... · · · · .. · · · .. · · .. · .. · · · .. · ........ · · .... · ........ · .. · · · · · · ...... · ...... · .... Xyleborus mutilatus BLANDFORD 

- Sutural teeth not reaching anteriorly to anterior margin ........ ·Xyleborus apicalis BLANDFORD 

6. Femoral teeth present .... · .......... · ........... · ...... · · ...... · ............ · ....... · · · · ........ · .............. · .. · .. 7 

- Femoral teeth absent .................................................... · .... · .. Xyleborus seriatus BLANDFORD 

7. Anterior plate almost straight in anterior margin; marginal bristles short; apical teeth 

minute and arranged obliquely .... · ........................................ ...... Xyleborus atratus EICHHOFF 

- Anterior plate finely but distinctly produced in middle of anterior margin; marginal bristles 

long; apical teeth long and almost arranged transversely ... · .. Xyleborus defensus BLANDFORD 

8. Anterior plate weakly serrated along anterior margin of concavity, with four or five rows 

of tubercles along whole length of median longitudinal suture ...................................... . 

· ...... · ..... · · · · .. · · · · · ... · ......... · ................ · ......... · .. · · · · · · ............... .. Xyleborus amputatus BLANDFORD 

- Anterior plate without tooth in anterior margin, with only two or three tubercles on base 

of closing teeth ...... ·· .. · ................ ·· .. ··· .. · .. ····· .... · .. · .... ··· .... ···· .. ·· .... ··········· .......... · .. · .. · .... · 9 
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9. Marginal bristles present···· ......................................................................................... 10 

- Marginal bristle absent ...................................................... Xylosandrus brevis (EICHHOFF), 

X. compactus (EICHHOFF), X. germanus (BLANDFORD) and Xyleborus semiopacus EICHHOFF 

10. Marginal bristles very fine, nearly spine-like .................. Xyleborus seiryorensis MuRAYAMA 

- Marginal bristles long (distinctly longer in rubricollis) .................................................. . 

.... .. .. .... .... .. .... ........... ... .......... .. Xyleborus rubricollis BLANDFORD and X. schaufussi BLANDFORD 

Key to the species of the tribe lpini by the proventriculus 
1. Sutural teeth present ................................................................................................... 2 

- Sutural teeth absent .................................................................... .Jps kuniyoshii NoBUCHI 

2. Sutural teeth arranged along whole length of median longitudinal suture; marginal bris-
tles situated only on posterior end ...................................................................... ·........ 3 

- Sutural teeth arranged on anterior half; marginal bristles usually arranged in a long 

lateral row, extending from each anterior corner of plate to posterior end .................. 13 

3. Closing teeth long, nearly extending to posterior end of masticatory brush; proventricular 

plate wide .................................................................................................................. 4 

- Closing teeth short, not extending to posterior end of masticatory brush; proventricular 

plate usually narrow (except Mimips) ........................................................................ 7 

4. Anterior margin of anterior plate weakly produced in middle and with a few teeth, which 

are somewhat larger than sutural teeth, along margin of small concavity ...................... .. 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Pityokteines spinidens REITTER 
- Anterior margin almost straight and bare .............................................. · .... ·.............. 5 

5. Apical teeth very small and arranged in a transverse line; true marginal bristle absent 

..................................................................... Pityogenes foveolatus EGGERs 

Apical teeth long, especially in median ones and arranged in shallow, V-formed line; 
marginal bristles present ............................................................................................. 6 

6. Femoral teeth long ......................................................... pjfyogenes chalcographus (LINNt) 

- Femoral teeth indistinct ................................................... pjfyogenes seirindensis MuRAYAMA 

7. Apical teeth arranged loosely, lateral ones rounded at apices; closing teeth weakly furcate 

· · .. · · .. · .... · · · · · · · .. · · · .. · .. · · .. · · · · · · · .. · · · · .. · ........ · · .. · · · · · · · · · · Mimips pilosellus BROWNE 

- Apical teeth arranged closely, rather sharply pointed; closing teeth usually not furcate 
apically ........................................................................................................................ 8 

8. Anterior plate short, less than half as long as the posterior ........................................ .. 

................................................................................. Qrthotomicus golovjankoi PJATONITZKY 

- Anterior plate long, more than half length of the posterior ................................ · ......... 9 

9. Closing teeth extending beyond middle of masticatory teeth; apical teeth long and ar-

ranged obliquely · .. · · · · ...... · · · · .. · .. · ........ · .. · ............. · · .. · · ...... · · · · · ........ · · · · · .... · · .................... ·10 

- Closing teeth not or hardly extending to middle of masticatory teeth; apical teeth small, 

arranged transversely ..... · · · · · · · · · · · · ... · .. · ..... · .. · · · · · · · · · · · · · · · .. · · ... · · · Orthotomicus laricis (F ABRicrus) 

10. Apical teeth becoming abruptly smaller laterally ............ Qrthotomicus angulatus (EICHHOFF) 

- Apical teeth becoming gradually smaller laterally ......................................................... 11 

11. Sutural teeth consist of about seven teeth ..................... Qrthotomicus proximus (EicHHOFF) 

- Sutural teeth consist of ten or more teeth .................................................................. 12 

12. Sutural teeth rather bluntly pointed at tips; anterior plate shorter than the posterior ..... . 

· · · · · · · · · · · · · · .. · · .. · · · .. · ··· ... · ......... · · .. · · · · ...... · · · · · · · · · .. · · .. · .. · · · · · · · .. · Acanthotomicus spinosus BLANDFORD 
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- Sutural teeth rounded at tips; anterior plate nearly as long as the posterior ................. . 
................................................................................................... Ips tosaensis MuRAYAMA 

13. Anterior plate distinctly longer than the posterior; closing teeth extending beyond middle 

of masticatory brush; marginal bristles very long ........................ Ips sexdentatus (BoERN) 

- Anterior plate short or moderate, less or nearly as long as the posterior; closing teeth 

usually not extending beyond middle of masticatory brush; marginal bristles gradually 

shortening anteriorly······ .. ············ ........................ ··························· .......................... · ·14 

14. Anterior plate small, shorter than the posterior ........................... Ips typographus (LINNE) 

- Anterior plate long, nearly equal in length to the posterior .......................................... 15 

15. Closing teeth extending to middle of masticatory teeth ................................................. .. 

................................................... Ips acuminatus (GYLLENHAL) and I. duplicatus (SAHLBERG) 

Closing teeth not extending to middle of masticatory teeth ............... Ips cembrae (HEER) 

4. Peculiarity of the proventricular plate among the genera and higher categories 

Before entering upon the discussion of the relationships among the genera or higher 

categories, the primitive and specialized characters of the proventriculus on the superfamily 

Scolytoidea will be summarized in Table 3, and also the main generic characters of the pro­

ventriculus in Table 4. 

Table 3. A comparison of the primitive and specialized characters 

of the proventriculus on the Scolytoide_a 

Primitive 

Proventriculus larger, as compared with 
body size. 

Proventricular plate wide and narrowing 
posteriorey. 

Anterior plate indistinctly bordered on 
crop, weakly sclerotized, with many 
sutures or rows of minute tubercles. 

Posterior plate wide but short. 

Masticatory brush absent. 

Closing teeth wide and long. 

Crop with fine tubercles. 

1. Scolytidae-Scolytinae 

Specialized 

Proventriculue smaller, as compared 
with body size. 

Proventricular plate narrow and almost 
parallel-sided. 

Anterior plate distinctly bordered by crop, 
strongly sclerotized, with large teeth 
along median longitudinal suture and 
at posterior portion or some trans· 
verse sutures, or degenerate. 

Posterior plate narrow and long. 

Masticatory brush present. 

Closing teeth slender and short. 

Crop with long pubescence or seta-like 
spines. 

Most taxonomists are of the common opinion that the subfamily Scolytinae is highly diver­

gent from all other members of the Scolytidae and the most primitive among the subfamilies, 

judging from the large incurved denticulation on the outside of all the tibiae, the structure 

of the antenna! clubs and the strongly ridged lateral margins of the pronotum in the external 

morphology of the adult. And the proventriculus, as previously stated by Niissw:162) (1911~ 

1912), is also strikingly unique among those of the subfamilies in the absence of the mastica­

tory brush and in having a deep notch in the middle of the posterior plate. From the present 

study, it seems to be admissible that the proventriculus of this subfamily is more primitive 

than that of the rest. 

2. Scolytidae-Hylesininae 
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Scolytus + + + + + 
Bothrosternus + + 
Sphaerotrypes + + + + 
Hyorrhynchus + + 
l'seudohyorrhynchus + + 
JVeohyorrhynchus + + 
Sueus + + 
Strombophorus + + + + 
l'eronophorus + + + + 
Rhopalopselion + + + + 
Diamerus + ± + + + 
Hylastes + + + + + 
Hylurgoj1s + + + + + 
l'seudohylesinus + + + + + 
Hylurgonotus + + + + 
Tomicus + + + + + 
Hylurgus + + + + + 
Dendroctonus + + + + + 
Hylesinus + + + + 
Leperisinus + + + + 
l'teleobius + + + + 
Alniphagus + + + + 
Scierus + + + + 
Hylastinus + + + + 
Xylechinus + + + + 
l'hloeotribus + + + + 
l'hthorophloeus + + + + 
Hypoborus + + + + + + 
Renocis + + + + 
l'hloeosinus + + + + 
Hylesinopsis + + + + 
l'olygraphus + + + + + 
Carphoborus + + + + + + 
Micracis + + + 
l'seudothysanoes + + + + 
Cryphalomimus + + + + + 
Ctonoxylon + + + + + 
Cryphalus + + + + 
Ernoporus + + + + 
krnoporicus + + + + 
Margadiliius + + + + + 
Euptilius + + + + + 
l'hellodendrophagus + + + + 
Cryphalomarphus + + + + 
Eocryphalus + + + + 
Cryptocarenus + + + + + + + 
Taenioglyptes + + + + + + + 
Hypocryphalus + + + + + + + 

+ Present. ± Present or absent vanable w1thm the spec1es or plates. 
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Hypothenemus + ± ± + + + 
Stylotentus + + + + + + 
Trypodendron + + + + 
Dendrotrypum + + + + 
Dolurgus + + + + + 
Crypturgus + + + + + 
Thamnurgus + + + + + + + 
Tiarophorus + + + + + 
Lymantor + + + + + + + 
XyliJcleptus + + + + + + + 
Ozopemon + + + + + + + 
Taphrorychus + + + + + ± + + 
Dryocoetes + + + + + + ± + + 
Cyrtogenius + + + + + + + 
Carposinus + + + + + + + + + 
Orosiotes + + + + + + + + 
Pseudopoecilips + + + + + + + + 
Dryocoetiops + + + + + + + + + 
Poecilips + + + + + + + + 
Coccotrypes + + + + + + + + + 
Premnobius + + + + + + + + + 
Xylosandrus + + + + + 
Xyleborus ± ± ± ± ± + + 
Cnestus + + + + + 
Webbia + + 
Arixyleborus + + + + + 
Eccoptopterus + + + + + 
Mimips + + + + + + + + 
Pityogenes + + + + + ± + + 
Pityokteines + + + + + + + + 
Orthotomicus + + + + + + + + 
Ips + + + ± + + + + 
Acanthotomicus + + + + + + + + 
Pityoborus + + + + + + 
Conophthorus + + + + + + + 
Pityophthorus + + + + + + 
Pseudopityophthorus + + + + + + 
Myeloborus + + + + + + 
Gnathotrichus, + + + + 
Monarthrum + + 
Pterocyclon + + 
Corthylus + + 
Microcorthylus + + 
Tricolus + + 
Scolytoplatypus + + + + 
Platypus + + + + 
Trachyostus + + + + 
Crossotarsus + + + + 
Doliopygus + + I + + 
Diapus I + + 
Diacavus l + + 
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In the external character of the adult, this subfamily is characterized by having the sub­

oblong and prominent head, and the elevated and crenate basal margins of the elytra. In the 

major genera the anterior plates of the proventriculus are usually indistinctly borderd on the 

crop, with a few exceptions. This subfamily may be divided into the following five types by 

the proventricular character. 

i. Bothrosternine-Hyorrhynchine-type 

In the xylo-mycetophagus group of the subfamily Hylesininae, the anterior plate is degener­

ate and the posterior plate is very narrow and long. This type is as common a feature as 

seen in the other ambrosia beetles belonging to the other subfamilies. 

ii. Primitive Hylesinine-type 

In the primitive Hylesininae, such as Sphaerotrypes, Strombophorus, Rhopalopselion, Diamerus, 

Renocis and Phloeosinus, the anterior plate is large and has irregular tubercles or rows of 

minute tubercles. Most of them are phloeophagous in the feeding habit but some are true 

xy lophagous. 

iii. Hylastine-Hylurgine-type 

The proventricular plate is strongly narrow posteriorly; the anterior plate is large, has 

many transverse sutures and accompanied with lateral teeth of serration on the lateral sides of 

the sutures. These two latter characters are distinctive in this superfamily. 

iv. Hylesinine-Phloeotribine-type 

The proventricular plate is not so narrow posteriorly as the preceding type; the anterior 

plate has only transverse sutures and not the lateral teeth of serration. This type is observed 

in the members of the tribes Hylesinini, Phloeotribini, Hylesinopsis of the tribe Phloeosinini 

and Hylurgonotus of the tribe Hylurgini. 

v. Polygraphine-type 

In the tribe Polygraphini and genus Hypoborus belonging to the tribe Hypoborini, the ante­

rior plate is distinctly bordered by the crop in its anterior margin and deeply emarginated in the 

tribe Polygraphini and subdivided into two parts by a median longitudinal suture in Hypoborus. 

The tribe Hyorrhynchini is composed of four genera and specialized group in that the 

external appearance shows some similarity to that of the other tribes. BLANDFORD15' (1894), in 

his original description of the genus Hyorrhynchus, commented as follows: "The one species of 

this genus has, at least in the male, more the appearance of a Curculionid or an Anthribid, 

than a Scolytid, owing to the prominent rostrum, the general shape of its body, the vestiture, 

and the unarmed tibiae. It is, however, a true Scolytid, ·and either one of the Hylesini, or not 

remote from them. I know, however, of no described genus with which it is closely allied". 

HAGEDORN52J53J (1910) and many authorities followed him to place this genus in the subfamilies 

Hylesininae or Hyorrhynchinae of the family Scolytidae. On the other hand, NnJIMA142' (1913) 

transferred Hyorrhynchus from the family Scolytidae to the family Curculionidae by its special 

feeding habit. In the tropical regions, however, it has been known as a common habit in 

some of the more primitive group of the subfamily Hylesininae. Judging from the gallery of 

Hyorrhynchus lewisi BLANDFORD, it is probably xylo-mycetophagous in the early stage. The 

authorl51J (1964) illustrated the gallery of Neohyorrhynchus niisimai (EGGERs) as an example of 

the xylo-mycetophagous; that is, the primary tunnel penetrates across the grain of wood, the 

secondary tunnel branches perpendicularly and the mother gallery grows the ambrosia fungi 

on the wall. And also he observed Pseudohyorrhynchus wadai MuRAYAMA boring directly into 
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the wood. The genus Sueus, one of the ambrosia beetles, may be ranked an affinitive genus 

to near Neohyorrhynchus, according to the original description and its feeding habit. The 

proventriculus of this genus, as illustrated by MuRAYAMAm> (1951), has the anterior plate 

strongly degenerated. According to a private message from Wooo, the habit of Bothrosternus 

is little known, but they are xylo-mycetophagous. On the above-mentioned ambrosia beetles, 

they are considerably different from the other genera of the subfamily Hylesininae in the 

proventricular feature. It seems to be admissible that the organ is specially adapted to the 

xylo-mycetophagous habit by the primitive condition. 

Diamerus is characterized by having the forked closing teeth, unlike the other genera of 

the subfamily Hylesininae. In the tribe Hylesinini the proventriculus is not so variable in 

the structures among genera. The genera of the tribes Hylastini and Hylurgini bear a 

close relationship in having the widely separated coxal cavity of the adult. Their proventri­

culus are fundamentally almost identical with each other, and distinctive from the other tribes 

of the subfamily Hylesininae in the presence of the lateral teeth of serration excepting Hylur­

gonotus. 

In Renocis and Hypoborus of the tribe Hypoborini, the proventricular feature is quite differ­

ent one from the other. In the latter genus it is somewhat similar to that of Hypothenemus 

belonging to the subfamily Ipinae in general character. In the external feature of the adult, 

Polygraphus is easily distinguishable from the other genera of this subfamily in having the 

solid antenna! clubs and biparted eyes. And its proventriculus is also peculiar, having a 

trumpet-formed and strongly serrated median concavity in the anterior margin of the plate 

and the absence of the transverse sutures. NossLIN162> (1911~1912) stated that the proventri­

culus of this genus is somewhat related to that of Taphrorychus of the subfamily Ipinae. So 

far as the author examined the Japanese species, however, the proventriculus of Polygraphus 

is quite different from Taphrorychus in the absence of both the apical tooth and marginal 

bristle. Carphoborus are rather slightly similar to the genera of the tribe Pityophthorini in 

general structure of the proventriculus, but differ from the latter by its simple closing teeth. 

It is presumed by the present author that the proventricular features of the genera or 

tribes of the subfamily Hylesininae are differentiated in the following way: 

Polygraphus 

I 
Carphoborus 

I 
Hypoborus ---------------

Phloeosi~s Hylastini Hylesinini Hyorrhynchini 
j Hylurgini Phloeotribini Bothrosternus 

R . \ Hylesinopsis I enOCIS 

I \ Hylurgonotus 
Diam\us Perono\horus -----------

Sphaerotrypes -- Strombophorus --- Ropalopselion 
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3. Scolytidae-Ipinae 

This subfamily, one of the major group of the family Scolytidae, is more specialized than 

the- subfamily Hylesininae in the following external characters: the head globose and almost 

entirely concealed by the pronotum; the pronotum usually distinctly roughened, with back­

wardly directed spines in the front; the basal margins of the elytra simple, etc. In so far as 

the present study is concerned, the proventriculus of this subfamily is more complicated than 

are those of the other subfamilies. 

The tribe Micracini is distinguishable from the other tribes in the structure of the pro­

ventriculus as well as the external characters, especially in the shape of the fore tibiae. The 

anterior plate is somewhat close to that of the tribe Pityophthorini in general shape, but 

differs from the latter in having a distinct tuft of seta-like spines on its anterior membraneous 

emargination. 

The tribe· Xyloctonini is also highly specialized in the structure of the anterior plate and 

has no closely related groups in the Scolytoidea. 

In the external characters the genera of the tribe Cryphalini appear to possess the closest 

kinship to each other in having comparatively few, large and isolated asperities and distinctly 

elevated summit on the pronotum. In the proventricular feature, however, the tribe Crypha­

lini may be ~ivided into the following four types: 

i. Taenioglyptes-type 

ln Taenioglyptes and Hypocryphalus, the anterior plate is large and strongly sclerotized so 

that the anterior margin is distinctly bordered by the crop; the apical teeth are present and 

closing teeth are very long and distinctly forked at the apices. This type is characteristic in 

the above-mentioned points among the genera, and somewhat similar to those of the members 

of the tribe Ipini in the structure of the anterior plate, except for the absence of the marginal 

bristle and femoral tooth. 

ii. Ernoporus-type 

In Ernoporus, Cryphalus, Ernoporicus, Phellodendrophagus and Eocryphalus, the anterior plate 

is short, provided usually with transverse sutures or rows of tubercles and indistinctly bordered 

by the crop in the anterior margin; the apical tooth is absent; the closing teeth are long and 

simple. 

iii. Hypothenemus-type 

The anterior plate varies in size, has the transverse sutures of tubercles, no apical teeth; 

the closing teeth are short. This type is somewhat allied to that of Hylesinine-Phloeotribine 

type in the subfamily Hylesininae, and observed in Margadillius, Euptilius, Hypothenemus and 

Stylotentus. In Hypothenemus and Stylotentus, containing the seed and twig borers, the anterior 

plate is subdivided into two parts by a median longitudinal suture. 

iv. Cryptocarenus-type 

The anterior plate is short, deeply emarginated in the anterior margin, and has several 

undulated transverse sutures; the apical tooth is absent, but a pair of sclerotized bands are 

developed in the posterior end and the closing teeth are very short and simple. 

In some phloeophagous groups such as Cryphalus, Ernoporus, Ernoporicus, Eocryphalus, etc., 

the proventriculus is somewhat allied to that of the ambrosia beetles in the short anterior 

plate, but quite differs from the latter in having a very broad plate. According to Wooo235 l 

(1954), Cryptocarenus has been ranked to the tribe Cryphalini from the tribe Pityophthorini; 



-83-

however, it is more allied to that of the tribe Pityophthorini in the structure of the anterior 

plate than the tribe Cryphalini, especially in having a weakly sclerotized median area. 

The relationship of these groups of the tribe Cryphalini may be illustrated as follows: 

Hypothenemus-type-----Ernoporus-type 

I 
Cryptocarenus-type 

I 
Taenioglyptes-type 

In the external characters, the tribe Xyloterini a~e distinguished from the other ambrosia 

beetles by having both the biparted eyes and solid antenna! clubs. But the proventriculus is 

fundamentally identical with the other ambrosia beetles in the reduction of the anterior plate, 

and more closely allied to those of the subfamily Scolytoplatypinae and some Xyleborini in 

having a wider and shorter plate than those of the tribes Corthylini, Bothrosternini, 

Hyorrhynchini and family Platypodidae. 

In the tribe Crypturgini, the structure o£ the anterior plate is very important in ascertain­

ing the phylogenetic relationship of the groups. In the primitive genera of this tribe sue], 

as Dolurgus, Crypturgus, Thamnurgus, Tiarophorus, Lymantor and Xylocleptus the proventriculus 

is characteristic in the absence of both the apical and sutural teeth on the plate. Dolurgus 

and Crypturgus have numerous sutures armed with minute tubercles or serration, and are not 

divergent to the individuals in general structurs. The anterior plate of these genera is also 

similar to that of TiaroPhorus which is quite different in the number of antenna! funicles. 

This fact may be taken as indicative of a linkage among Dolurgus, Crypturgus and Tiarophorus. 

They also appear to show a relationship to Pityophthorus as :regards the proventricular appear­

ance, but differ somewhat in the following points: in Pityophthorus the median area of the 

anterior plate is weakly sclerotized and nearly membraneous in an inverted triangle, and the 

rows of tubercles are atrophied on that area. OzoPemon is somewhat allied to the preceding 

genera in the absence of the apical teeth, but differs in lacking transverse suture or rows of 

tubercles on the anterior plate. Cyrtogenius and Pseudopoecilips differ somewhat from the 

closely related genera such as Taphrorychus, Dryocoetes, Carposinus, Orosiotes, Dryocoetiops, 

PoeciliPs and CoccotryPes in the absence of emargination at the anterior margin of the proven­

tricular plate. Ozopemon, Poecilips and Coccotrypes may each be one of the most advanced 

representatives within the tribe, since the sexual dimorphism is pronounced, the social organi­

zation is extreme polygamy, and the males normally never leave the host in which they have 

been bred as in Xyleborus. The proventriculus of Coccotrypes is closely allied to that of Xyleborus 

seriatus BLANDFORD belonging to the tribe Xyleborini in structure, especially in having the short 

anterior plate and oblique arrangement of the apical teeth. Furthermore they show the simi­

larities in the sexual dimorphism, summit of the pronotum and other external characters of 

the adults, with a few exceptions. On the other hand, Xyleborus seriatus BLANDFORD is an only 

species from Japan, feeding upon the ambrosia fungi between the bark and wood, into which 

it does not penetrate directly as the bark beetles. It seems to suggest from the present data 

that the tribe Crypturgini is closely related to the tribe Xyleborini. And it may be presumed 

that the tribe Xyleborini is unquestionably a direct derivative from the former. 

The proventriculus of Premnobius is as well characterized by the anterior plate as that of 

Carposinus except for the size of the apical teeth, which are very small; and it is highly 
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differentiated from those of the other ambrosia beetles. 

In the external feature of the adults, the tribe Xyleborini is characterized from other 

tribes by the following points: the maxillary lobe pilose and the middle and hind tibiae are 

rather broadly dilated in the middle. But the structure of the proventriculus is somewhat 

similar to those of the other ambrosia beetles, especially to the tribe Xyloterini and subfamily 

Scolytoplatypinae. Xyleborus is composed of a great number of the species and provided some­

times with a very short anterior plate, marginal bristles, apical and sutural teeth as in some of 

the tribe Crypturgini. The proventricular structure is differentiated in certain species or 

species-groups, as described in the diagnosis of this genus. This fact may suggest an early 

step in the evolutional adaptation to xylo-mycetophagous habit from the ancestral form. 

It is presumable to the author that the proventricular features of the tribes Crypturgini, 

Premnobiini and Xyleborini are differentiated in the following way: 

Ozopemon 

TiaroPhorus 

Xyleborini 

t 
Coccotrypes 

t 
Taphrorychus 
Dryocoetes 
Orosiotes 
Poecilips 

Premnobius 

t. 
Carposmus 
Dryocoetiops 

Cyrtogenius 

The tribe Ipini is best characterized by having the declivital teeth on the elytra, but the 

proventricular plate sometimes resembles those of Taenioglyptes and Hypocryphalus of the tribe 

Cryphalini and the specialized genera of the tribe Crypturgini as regards the armatures of 

the· anterior plate. It is, however, characterized by having the simple anterior margin of the 

plate and the long femoral teeth as compared with the others of the Scolytidae. Mimips is 

differentiated from the other genera of the tribe lpini in having loosely seriate apical teeth 

and furcate closing teeth. The proventriculus of Pityokteines is intermediate between Pityogenes 

and Orthotomicus in the phylogenetical position as well as the morphological characters. Pityo­

genes somewhat resembles Taenioglyptes and Hypocryphalus of the tribe Cryphalini in general 

shape of the proventricular plate and in arrangement of the apical, sutural and closing teeth, 

except that the closing teeth are not forked apically and the marginal bristles and femoral 

teeth are present in the former. This genus is also characterized from the other genera of 

the tribe lpini by the longer closing teeth, which extend almost to the posterior end of the 

masticatory brush. SPESSIVTSEv221J (1926) described the Orthotomicus longicollis (GYLLENHAL) as 
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having entirely large teeth in the anterior margin of the proventricular plate. This character 

is not found in the Japanese species examined by the author. Ips has two rows of marginal 

bristles extending from each anterior margin to the posterior end in the lateral sides, and of 

the sutural teeth on anterior half of the anterior plate, except in the cases of Ips tosaensis 

MuRAYAMA and I.kuniyoshii NoaucHI which show a somewhat Orthotomicus-iike appearance. This 

tribe well shows affinity in the structure of the proventriculus among the genera. But the 

relationship of these genera may be illustrated as follows: 

Acanthotomicus 

I 
Orthotomicus 

Mimips-----Ips tosaensis-----IPs 
I. kuniyoshii 

I 
Pityokteines 

I 
Pityogenes 

The tribe Pityophthorini is distinctive from the other tribes in the following external 

characters: the metepisternum is largely concealed by the elytra and partially visible in the 

front; the posterior oral region is not impressed. The proventricular plate is also characterized 

by having the weakly sclerotized area or deep cleft in the anterior margin and the transverse 

rows of tubercles only arranged on the lateral sides of the anterior plate. In general structure 

of the proventriculus this tribe bears a close resemblance to each other, except that the sper­

matophagous genus Conophthorus has a median longitudinal suture. 

The tribe Corthylini resembles the preceding tribe rather than the others in the condition 

of metepisternum, but the proventriculus is quite different from the latter in having a narrow 

plate and lacking the anterior plate. Gnathotrichus is considerably distinctive from the other 

genera of this tribe in the following characters: the masticatory teeth do not begin from 

the anterior margin of the plate; closing teeth grow between the anterior margin of the plate 

and the base of the masticatory brush and are arranged in an irregular row, and posterior 

ones of the closing teeth are very wide and serrated on the outside. It has a considerable 

similarity to that of the subfamily Platypinae in possessing a row of closing teeth, though 

there is no such close similarity in the external structure, but in the subfamily Platypinae 

the closing teeth are simple and narrow. The other genera of the tribe Corthylini such as 

Monarthrum, Pterocyclon, Corthylus, Microcorthylus and Tricolus, are identical with each other 

and also the tribe Bothrosternini in the structure of the proventriculus, which is narrow and 

provided with many tubercles laterad base of the masticatory brush, lacking entirely the 

anterior plate. 

4. Scolytidae-Scolytoplatypinae 

This subfamily is comprised of Scolytoplatypus only and known as an ambrosia beetle. It 

is distinctly characterized from the other subfamilies by the following external characters: 

the pronotum is emarginated in the lateral sides; in the female the fore tibiae are rugged on 

the ventral side and the pronotum has a. conspicuous pore nearby the center .. The proventri­

culus is, however, identical with those of the tribes Xyloterini and some Xyleborini of the 

xylo-mycetophagous Ipinae, but differs from that of the family Platypodidae, as already men­

tioned. This fact agrees with the opinion of some authors that the subfamily Scolytoplatypinae 



-86-

differs from the family Platypodidae in general structure of the adult. 

5. Platypodidae-Platypinae 

In the external morphology this family is more allied to the Scolytidae than the other 

Rhynchophorous families, but distinguished from the latter in having a large and broad head, 

and long first tarsal segments. The species are all ambrosia beetles with a monogamous social 

organization. According to MoRrMoToW (1962), this family is fundamentally different from the 

Scolytidae and more primitive in the external characters and the structure of the male geni­

talia. 

The subfamily Platypinae is specialized in the following points: the proventriculus is 
~ 

cylindrical and very small; the anterior plate is nearly vestigial; the closing teeth are narrow 

and growing between the anterior margin of the plate and base of the masticatory !?rush and 

arranged in an irregular row. In this subfamily the proventricular feature is not so variable 

among the genera as those in the Scolytidae. 

6. Platypodidae-Diapinae 

The anterior plate is entirely wanting. Posterior plate shorter than that of the preceding 

subfamily. This subfamily differs slightly from the other ambrosia beetles in having the 

shorter posterior plate and more distinct tubercles just laterad base of the masticatory brush. 

7. Ambrosia beetles 

The members of the ambrosia beetle examined, a biological group possessing the xylo­

mycetophagous habit, have a close resemblance to each other in the reduction or degeneration 

of the anterior plate and the contraction of the proventriculus, except Premnobius, but may be 

divided into nine types in detail as noted below. 

i. Premnobius-type 

The proventricular plate is much wider and distinctly contracted posteriorly; the anterior 

plate is well developed, and has distinct sutural and apical teeth, as seen in that of the tribe 

Crypturgini. 

ii. Xyleborus-type 

In the major species of Xyleborus, the proventriculus is slightly contracted posteriorly, has 

a short anterior plate and sometimes distinct apical or sutural teeth. 

iii. Scolytoplatypine-type 

In such groups as the tribe Xyloterini, some of the tribe Xyleborini and subfamily Scolyto­

platypinae, the anterior plate is nearly vestigial; the masticatory teeth extend posteriorly 

from the anterior margin. The proventriculus is slightly contracted posteriorly. 

iv. Corthyline-type 

In the major genera of the tribes Corthylini and Bothrosternini, the anterior plate is quite 

obsolete; the masticatory teeth extend posteriorly from the anterior margin and the masticatory 

brush is accompanied with distinct tubercles. The proventriculus is cylindrical and not con­

tracted posteriorly. 

v. Webbia-type 

In Webbia and Xyleborus adumbratus BLANDFORD, the anterior plate is vestigial; the masti­

catory teeth are not accompanied with tubercle on the lateral sides of bases of the masticatory 

brush and do not reach to the anterior margin; the closing teeth are accompanied with fine 

tubercles beside their bases. The proventriculus is slightly contracted posteriorly. 

vi. Hyorrhynchine-type 
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The anterior plate is obsolete; the masticatory teeth and closing teeth are not accompanied 

with the tubercle. The proventriculus is cylindrical and not contracted posteriorly. 

vii. Gnathotrichus-type 

The anterior plate is nearly vestigial; the masticatory brush is accompanied with distinct 

tubercles on the lateral sides and the closing teeth are arranged from the anterior margin to 

the base of masticatory teeth in an irregular row; the posterior ones of them are wider and 

serrated on the outside. The proventriculus is cylindrical and not contracted posteriorly. 

viii. Platypine-type 

This is closely allied to the preceding type, but only distinguishable in having the simple 

closing teeth. 

ix. Diapine-type 

This is somewhat allied to Corthyline-type and Hyorrhynchine-type, but differs from the 

allied types in having a wider anterior plate and abundunt tubercles on the lateral sides of 

base of the masticatory brush. 

Key to the genera of the Scolytoidea by the proventriculus 

1. Masticatory brush present ·· ··· ··· ··· · · · ········· ··· ·· · · ·· · · ·· ····· · · · ··· · · · ··· · · ··········· ·············· · ·· ··· ·· · · 2 

Masticatory brush absent ····················································································Scolytus 

2. Anterior plate usually large, with apical teeth, or transverse sutures or rows of tubercles 

(except Cryphalus) ······································································································ 3 

- Anterior plate completely degenerate or nearly vestigial, if present, closing teeth bearing 

near anterior margin; apical teeth, sutural teeth, transverse suture or row of tubercles 

absent ························································································································51 

3. Anterior plate distinctly bordered by crop in anterior margin, usually well sclerotized in 

middle ························································································································22 

Anterior plate contiguous to crop, usually weakly sclerotized in middle .. ······················ 4 

4. Anterior membraneous area of plate with a tuft of long seta-like spines before emargina-

tion ··························································································································· 5 

Anterior plate without membraneous area of emargination, never with tuft of spines on 

that area····················································································································· 6 

5. Anterior plate with transverse rows of fine tubercles ···················· ··········Pseudothysanoes 

Anterior plate with several large spines on lateral sides········· .. ·························Micracis 

6. AI).terior plate much longer, more than one-third length of the posterior ·············· · ··· ··· 7 

Apterior plate quite short, less than one-fourth length of the posterior .. ········· ·············21 

7. Tubercles on anterior plate arranged in transverse rows ............................................. 8 

- Tubercles on anterior plate arranged irregularly isolated from each other· .. ··················20 

8. Anterior plate with a pair of lateral teeth of serration ····· ······ ······································· · 

· · ·. · · · · · · · ·· · · · · · · · · · · · · · · Hylastes, Hylurgops, Pseudohylesinus, Tomicus, Hylurgus and Dendroctonus 

- Anterior plate without lateral teeth of serration .. ······················································· 9 

9. Closing teeth narrow and furcate apically ·························································Diamerus 

- Closing teeth wider and not or closely serrated on outside ··········································10 

10. Anterior plate nearly as long as the posterior, with transverse rows of tubercles·········ll 

- Anterior plate usually distinctly shorter than the posterior, if not shorter than the 

posterior, transverse sutures present ···········································································12 

11. Anterior plate with strongly curved rows of fine and dense tubercles ············Phloeosinus 
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- Anterior plate with much larger and isolated tubercles on loose ·lines .................. Renocis 

12. Anterior plate with transverse sutures ········································································13 

- Anterior plate with some rows of tubercles, never with suture····································15 

13. Masticatory teeth closely covered with tubercles or teeth·············································l4 

- Masticatory teeth without tubercle or tooth··································································17 

14. Closing teeth very short, not or hardly extending to anterior third of masticatory brush 

· · · ·· · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · ·· · · · · · · · · .. · · · · · · · .. · · · ·· · · · · · · · ·· · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · ..... · Hylurgonotus 
- Closing teeth much longer, extending beyond two-thirds of masticatory brush ................. · 

· · · ... · .... · Hylesinus, Leperisinus, Alniphagus, Scierus, Hylastinus, Phloeotribus and Hylesinopsis 

15. Masticatory teeth with numerous tubercles; anterior plate long, densely covered with fine 

tubercles ..................................................................................................................... 16 

- Masticatory teeth without tubercle; anterior plate short, sparsely covered with tubercles 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · .. · · · · .. · · · · · · · · .. · · · · .. · · · · · · · .. · · · · · · · · · · · · · · · · ·.. Strombophorus 

16. Rows of tubercles on anterior plate somewhat irregular, not reaching to lateral margins; 

femoral teeth strong, wide and conical ............................................................... pfeleobius 

- Rows of tubercles somewhat arranged in rows, reaching near lateral margins; femoral 

teeth weak, narrow and seta -like .... ·· .. · .... ·· .. · .... · .. ·· .. · .... · .. ···· ...... ·· .... · ........ · Rhopatopselion 

17. Transverse sutures long, reaching to lateral margins- .................................................. 18 

- Transverse sutures short, only situated in middle ....................................... phthorophloeus 

18. Posterior plate five times as long as the anterior; closing teeth not extending to middle 

of masticatory brush ....................................................................................... Xylechinus 

- Posterior plate more than four times as long as the anterior; closing teeth extending to 

middle of masticatory brush ....................................................................................... 19 

19. Posterior plate distinctly longer than the anterior ............... ph/oeotribus puberulus LECONTE 

Posterior plate slightly longer than the anterior .................. Hylesinus cingulatus BLANDFORD 

20. Anterior plate with a semicircular suture on posterior end, narrowly sclerotized, very 

densely tuberculate on membraneous area ................................................... peronophorus 

- Anterior plate without such semicircular suture, rather widely sclerotized in lateral sides, 

sparsely tuberculate on membraneous area ................................................... sphaerotrypes 

21. Masticatory teeth or lateral sides of masticatory brush closely covered with fine tubercles 

............ ·.. .... .. .. .. .. .... ... .. .. .. .. .... Ernoporus, Ernoporicus, Phellodendrophagus and Eocryphalus 

Masticatory teeth and lateral sides of masticatory brush without tubercle .. ·CryphalomorPhus 

22. Anterior plate strongly emarginated or membraneous in middle of anterior margin ...... 23 

- Anterior plate sometimes sinuate or straight, never emarginated ................................. 39 

23. Apical teeth present ................................................................................................... 24 

- Apical teeth absent···················· .................................................................................. 28 

24. Anterior plate very short, less than one-fourth as long as the posterior ......... coccotrypes 

Anterior plate long, more than one-third as long as the posterior ................................. 25 

25. Median margin of anterior plate strongly but narrowly marginated by sclerotized band 

along emargination; median corners of anterior margin usually angulate and produced 

................................................................................................................................. 26 

- Median margin of anterior plate not marginated by sclerotized band; median corners of 

anterior margin usually rounded .............................. Taphrorychus, Dryocoetes and Poecilips 

26. Anterior plate large, nearly as long as the posterior, bearing about twenty marginal 
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bristl ;s ·········································································································Dryocoetiops 

- Anterior plate shorter than the posterior, with ab:mt eight marginal bristles ···············27 

27. Apical teeth distinctly large and arranged obliquely; em3.rgination of anterior margin 

reaching to middle of anterior plate ............................. .................................. carposinus 

- Apical teeth very small, almost transversely seriated; emargination reaching near 

posterior end of anterior plate ........................................................................ premnobius 

28. Anterior plate deeply emarginated from antero-lateral corners to posterior end of the 

plate and strongly sclerotized along margins of cleft ................ · ........ .............. ctonoxylon 

- Anterior plate with median concavity not reaching posterior end of anterior plate ...... 29 

29. Lateral margins of concavity with large and sharp teeth .............................. pofygraphus 

- Lateral margins of concavity with small and blunt teeth ............................................. go 

30. Anterior plate with transverse sutures or rows of tubercles .......... · ...... ··· ...... ·· .............. 31 

- Anterior plate without any transverse suture or row of tubercles ..................... Qzopemon 

31. Anterior plate with a pair of curved sclerotized bands at posterior end ......... cryptocarenus 

- Anterior plate without sclerotized band ........................................................................ 32 

32. Median longitudinal suture present .............................................................................. 33 

- Median longitudinal suture absent ................................................................................. 37 

33. Anterior plate with deep cleft anteriorly stretching for whole width of anterior margin 

or broadly membraneous in middle .............................................................................. 34 

- Anterior plate narrowly emarginated in middle and evenly sclerotized ........................ 35 

34. Anterior plate short, about one-fourth length of the posterior; tubercles finer, in dense 

rows and connected with each other ............................................................... pjtyoborus 

Anterior plate long, about two-thirds length of the posterior; tubercles large in sparse 

rows, excepting posterior two rows ......... · ..... · ........ ·· ...... ··· .... · ...................... ·Conophthorus 

35. Tubercles on anterior plate large, not arranged in row ....................................... Lymantor 

Tubercles on anterior plate minute, arranged in some transverse rows ........................ 36 

36. Transverse rows of tubercles on anterior plate long, almost reaching to lateral ends ..... . 

.................................................................................................................. Thamnurgus 

- Transverse rows of tubercles on anterior plate short, only situated in middle .. ·Xyloc!eptus 

37. Closing teeth much wider and densely serrated on outside .......................................... 33 

- Closing teeth narrow and simple .................................................................. carphoborus 

38. Masticatory teeth tuberculate; posterior two or three transverse rows of tubercles on 

anterior plate, each with a pair of large conical teeth at mesal end· .. ···Pseudopityophthorus 

- Masticatory teeth without tubercles but lateral sides of base of masticatory brush tuber-

culate; posterior transverse sutures only crenate ....................................... pjtyophthorus 

39. Anterior plate with apical or sutural teeth, or both·- .................................................... 40 

- Anterior plate without both apical and sutural teeth .................................. ·· ............... 44 

40. Closing teeth strongly forked at apices, extending to posterior end of masticatory brush 

....................................................................................... Taeniog!yptes and Hypocryphalus 

- Closing teeth usually not forked apically, if weakly forked, the teeth not extending to 
posterior end of masticatory brush ...... · .. · .............. · .. · · .. · · .... · · .... · · ...... · .......................... 41 

41. Anterior plate very short, less than one-fourth length of the posterior· .. Xyleborus(in a part) 
- Anterior plate long, more than one-third length of the posterior .................................... 42 

42. Marginal bristles usually present, if absent, masticatory teeth with a row of femoral 

teeth ···························································································································43 
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- Marginal bristle and femoral tooth absent · · ····· · · · ·· · ··· · · · · · · · · .. · · · · ·· ·· · · · ······ · · · ··· ··· ··Cyrtogenius 

43. Femoral teeth arranged in a longitudinal row; sutural teeth narrow or absent on posterior 

area ························································································································lpini 

- Femoral tooth absent or irregularly arranged; sutural teeth broadened posteriorly············ 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· PseudoPoecilips 

44. Anterior plate with transverse sutures or rows of tubercles··········································45 

- Anterior plate without both transverse suture and row of tubercles············· ·····Cryphalus 

45. Anterior plate with median longitudinal suture, at least in some plates of Hypothenemus 
................................................................................................................................. 46 

- Anterior plate without median longitudinal suture · · · · ······· ·· ·· · ·· · ···· · · · · · ·· ······· ·················47 

46. Tubercles on anterior plate large, isolated in anterior and lateral sides, somewhat arran­

ged in rows; each closing tooth with a few teeth outside·································Hypoborus 

- Tubercles on anterior plate smaller, forming some transverse sutures ; closing teeth 

simple·······························'·················································Hypothenemus and Stylotentus 

47. Anterior plate nearly triangular, with four angulate rows of numerous minute tubercles 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Cryphalomimus 

- Anterior plate nearly rectangular or trapezoid, with arcuate sutures .. ·························48 

48. Masticatory teeth with strong tubercles caudad from outside of closing teeth···············49 

- Masticatory teeth without tubercle·············································Margadillius and Euptilius 

49. Closing teeth long, extending beyond middle of masticatory brush; masticatory teeth with 

irregular fen1oral teeth······························································································· ·50 

- Closing teeth short, not extending to middle of masticatory brush; masticatory teeth 

irregular with large tubercles and with a distinct longitudinal row of seta-like femoral 

teeth · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · TiaroPhorus 

50. Anterior plate almost as long as the posterior ................................................... Dolurgus 

- Anterior plate distinctly shorter than the posterior .................................. ........ crypturgus 

51. Anterior plate completely degenerate; masticatory teeth bearing posteriorly from anterior 
margin .................................... , ................................................................................... 52 

- Anterior plate very short, nearly vestigial; masticatory teeth beginning just before anterior 
margin .................................................................................................................. , ..... 55 

52. Masticatory teeth accompanied with abundant tubercles just laterad base of masticatory 
brush ................................................................................. , ...................................... 54 

- Masticatory teeth not accompanied with tubercle ...... · · · · · .............................................. 53 

53. Growing area of closing teeth with fine tubercles before base ..................................... .. 

· · · .. · · · · · · · · ..... · · .............. · · · ......... · · · .................... Webbia and Xyleborus adumbratus BLANDFORD 

- Growing area of closing teeth smooth· .... ················ .. ··· ..................... · .... · .. · .... · .. · ... · .. ·· .... .. 

· .. · .. · .. · · · · .. · · · .. · · · · · · · · .. · · · · .. · · · · .. Hyorrhynchus, Pseudohyorrhynchus, Neohyorrhynchus and Sueus 

54. Posterior plate narrow, more than three times as long as wide ...................................... . 

....... · ... · ....... · ................. .. Bothrosterinus, Pterocyclon, Tricolus, Corthylus and Microcorthylus 

- Posterior plate wide, less than three times as long as wide ............... Diapus and Diacavus 

55. Proventriculus cylindrical, not narrowing posteriorly; closing teeth bearing posteriorly 

from anterior margin in an irregular row .................................................................. 55 

- Proventriculus more or less narrowing posteriorly; closing teeth bearing at anterior end 

of masticatory brush · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Trypodendron, DendrotryPum, 
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Xylosandrus, Xyleborus (in a part), Cnestus, Arixyleborus, Eccoptopterus and Scolytoplatypus 

56. Posterior ones of closing teeth distinctly wider than the anterior and serrated outside 
.................................................................................................................. Gnathotrichus 

- All closing teeth seta-like, not serrated outside .............................................................. . 

............................................................ p[atypus, Trachyostus, Crossotarsus and Doliopygus 

5. Mutuality between the feeding habits and proventricular feature 

In some cases the genera could not be distinguished by general feature of the proventri­

culus. NUssLIN162> (1911~1912) commented that their mutual similarity is seen between the 

following two genera of the bark beetles: Cryphalus ( = Taenioglyptes) and Pityogenes, Taphrory­

chus and Polygraphus, Pityophthorus and Carphoborus, and Ernoporus and Phloeophthorus. But 

this report presents evidence that the genera of the first three are quite different from each 

other in the detailed comparison. 

On this point he made the following statement: "Wir werden bei unserem spateren 

Entwurf einer phylogenetisch-systematischen Skizze den Kaumagen als ein sehr wichtiges 

Kriterium heranziehen, wollten jedoch an dieser Stelle zunachst betonen, class selbst dieses 

Organ wegen der Moglichkeit von Konvergenzen gelegentlich flir die Beusteilung von Ver­

wandtschaften im Stiche lassen kann ". 

After that, ScHEDL1B7> (1931) mentioned the resemblance among the ambrosia beetles, such 

as Gnathotrichus, TryPodendron and Xyleborus, on the structure of the proventriculus and stres­

sed the parallelism between the feeding habits and proventricular character. In some species 

of Xyleborus, however, the proventricular plate is differentiated from the rest in the presence 

of the apical teeth, and Gnathotrichus is also distinguished from Trypodendron upon careful 

examination, as mentioned in the preceding paragraph. From the viewpoint of the reduction 

of the proventriculus or degeneration of the anterior plate, it is said that the ambrosia beetles 

are really representative of many examples of parallel modification in widely separated tribes, 

subfamilies and families, as already summarized. The only exception, however, is found in 

Premnobius among many ambrosia beetles, because the anterior plate is as well-developed as 

those of some genera of the tribe Crypturgini. The fact that there is a quite definite relation 

between the form of the proventriculus and feeding habits indicates that they are specially 

adapted to xylo-mycetophagous habit from each ancestral form, because there is no need of 

the development of the anterior plate, which probably masticates food by the armature on its 

inner surface, for the purpose of digesting soft fungi. In the other cases, the particular 

correlation between the feeding habits and form of the proventriculus can not usually be found 

in widely separated genera in detail. 

So far as the author observed, the evolutionary tendency of the proventriculus in the 

Scolytoidea has been shown chiefly in the direction of simplification or specialization of the 

armature on the anterior plate and of the reduction of the size. The advanced group, for 

instance, has been greatly reduced in the number of tubercles or sutures in comparison with 

the primitive subfamilies Scolytinae and Hylesininae. One hesitates to presume the relationship 

within the Scolytoidea from the structure of the proventriculus only, but this is often of 

decided importance in clarifying the phylogenetic relationship between the various groups of 

the Scolytoidea. 
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Explanation of plates 

Plate 1. 

Figs. 1~2. Ips cembrae (HEER), crop and proventriculus. 

Fig. 1. Lateral aspect, Fig. 2. Frontal aspect. 

Figs. 3~4. Alimentary canal. 

Fig. 3. ScolytoplatyPus shogum BLANDFORD, Fig. 4. Platypus modestus BLANDFOLD. 

Ai. anterior intestine, An. anus, Cr. crop, Mal. malpighian tubules, Pr. provetricu­

lus, Re. rectum, Vt. ventriculus. 

Figs. 5~8. Diagram showing four types of proventricular plate. 

Fig. 5. Scolytine-type, Fig 6. Hylastine-Hylurgine-type, Fig. 7. !pine-type, Fig. 8. 

Scolytoplatypine-type. 

AI. apical laminate teeth, Ap.anterior plate, At. apical teeth, Ct. closing teeth, 

Ft. femoral teeth, Lt.lateral teeth of serration, Mb.masticatory brush, Mbl.mar­

ginal bristles. Ms.median suture, Mt. masticatory teeth, Pp. posterior plate, St. 

sutural teeth. 

Plates 2~17. Proventicular plates. 

Fig. 9. Paroplapoderus pardalis VoLLENHOVEN 

Fig. 10. Niphades variegatu_s RoELOFs 

Fig. 11. Pissodes nitidus RoELOFs 

Fig. 12. Sitophilus orizae LINNE 

Fig. 13. Scolytus ratzeburgi }ANSON 

Fig. 14. Bothrosternus cancellatus ScHEDL 

Fig. 15. Sphaerotrypes pita BLANDFORD 

Fig. 16. Hyorrhynchus lewisi BLANDFORD 

Fig. 17. Pseudohyorrhynchus wadai MuRAYAMA 

Fig. 18. Neohyorrhynchus niijimai (EGGERs) 

Fig. 19. Strombophorus ericeus ScHAuFuss 

Fig. 20. Peronophorus adhorrens EGGERs 

Fig. 21. Rhopalopselion thompsoni ScHEDL 

Fig. 22. Diamerus inperfectus EGGERs 

Fig. 23. Hylastes plumbeus EicHHOFF 

Fig. 24. Hylurgops transbaicalicus EGGERs 

Fig. 25. Pseudohylesinus neburosus (LECONTE) 

Fig. 26. Hylurgonotus antipodus EGGERs 

Fig. 27. Hylurgus ligniperda (FABRICius) 

Fig. 28. Dendroctonus pseudotsugae HoPKINs 

Fig. 29. Tomicus piniperda (LINNE) 

Fig. 30. Hylesinus tristis BLANDFORD 

Fig. 31. Leperisinus orni (FuC!Is) 

Fig. 32. Pteleobius scutulatus (BLANDFORD) 

Fig. 33. Alniphagus alni (NuJIMA) 

Fig. 34. Scierus annectens LECONTE 

Fig. 35. Hylastinus frankhauseri REITTER 

Fig. 36. Xylechinus pilosus (RATZEBURG) 
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Fig. 37. Phloeotribus puberulus LEcoNTE 

Fig. 38. Phthorophloeus spinulosus REY 

Fig. 39. Hypoborus ficus ERICHsoN 

Fig. 40. Renocis heterodoxus CAsEY 

Fig. 41. Phloeosinus rudis BLANDFORD 

Fig. 42. Hylesinopsis dubius EGGERS 

Fig. 43. Polygraphus proximus BLANDFORD 

Fig. 44. Carphoborus minimus (FABRICIUs) 

Fig. 45. Micracis hirtellus LECONTE 

Fig. 46. Pseudothysanoes rigidus (LEcONTE) 

Fig. 47. Cryphalomimus ghanaensis (ScHEDL) 

Fig. 48. Ctonoxylon nodosum EGGERs 

Fig. 49. Cryphalus kurenzowi (ScHEDL) 

Fig. 50. Ernoporus longus EGGERS 

Fig. 51. Ernoporicus spessivtzevi BERGER 

Fig. 52. Margadillius corpulentus (SAMPsoN) 

Fig. 53. Euptilius thailandicus ScHEDL 

Fig. 54. Phellodendrophagus elegans KRIVOLUTZKAJA 

Fig. 55. Cryphalomorphus birosimensis (MuRAYAMA) 

Fig. 56. Eocryphalus semenovi KuRENzov 

Fig. 57. Cryptocarenus haveae HAGEDORN 

Fig. 58. Taenioglyptes montanus (NosucHI) 

Fig. 59. Hypocryphalus mangi[erae STEBBING 

Fig. 60. Hypothenemus expers BLANDFORD 

Fig. 61. Hypothenemus sp 

Fig. 62. Stylotentus concolor (HAGEDORN) 

Fig. 63. Trypodendron lineatum OLIVIER 

Fig. 64. Dendrotrypum pubipenne (BLANDFORD) 

Fig. 65. Dolurgus pumilus (MANNERHEIM) 

Fig. 66. Crypturgus pusillus (GYLLENHAL) 

Fig. 67. Thamnurgus euphorbiae (KusTER) 

Fig. 68. Tiarophorus elongatus ScHREINER 

Fig. 69. Lymantor coryli (PERRis) 

Fig. 70. Xylocleptus bispinosus (DuFTSCHMIT) 

::' Fig. 71. Ozopemon obanus HAGEDORN 

Fig. 72. Taphrorychus striatus Nosuciii 

Fig. 73. Cyrtogenius cribricollis ScHEDL 

Fig. 74. Carposinus philippinensis (EGGERs) 

Fig. 75. Pseudopoecilips pilosus (BLANDFORD) 

Fig. 76. Dryocoetiops laevis (STROHMEYER) 

Fig. 77. Poecilips japonicus EGGERs 

Fig. 78. Coccotrypes pygmaenus EicHHOFF 

Fig. 79. Premnobius cavipennis EICHHOFF 

Fig. 80. Xylosandrus brevis (EicHHOFF) 
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Fig. 81. 

Fig. 82. 

Fig. 83. 

Fig. 84. 

Fig. 85. 

Fig. 86. 

Fig. 87. 

Fig. 88. 

Fig. 89. 

Fig. 90. 

Fig. 91. 

Fig. 92. 

Fig. 93. 

Fig. 94. 

Fig. 95. 

Fig. 96. 

Fig. 97. 

Fig. 98. 

Xyleborus adumbratus BLANDFORD 

Xyleborus apicalis BLANDFORD 

Xyleborus atratus EicHHOFF 

Xyleborus exesus BLANDFORD 

Xyleborus mutilatus BLANDFORD 

Xyleborus seriatus BLANDFORD 

Xyleborus seiryorensis MuRAYAMA 

Xyleborus rubricollis EicHHOFF 

Cnestus murayamai ScnEDL 

Webbia costulatus ScnEDL 

Arixyleborus rugosipes HoPKINs 

~ccoptopterus sexsPinosus MoTscHULSKY 

Mimips pilosellus BROWNE 

Pityokteines spinidens (REITTER) 

Acanthotomicus spinosus BLANDFORD 

Pityoborus comatus ZIMMERMAN 

Conophthorus lambertiarae HoPKINs 

Pityophthorus jucundus BLANDFORD 

Fig. 99. Pseudopityophthorus pubipennis (LECONTE) 

Fig. 100. Gnathotrichus sulcatus (LEcoNTE) 

Fig. 101. Monarthrum fasciatum (SAY) 

Fig. 102. Pterocyclon Plaumanni ScnEDL 

Fig. 103. Corthylus schaufussi EGGERs 

Fig. 104. Microcorthylus Puerulus ScnEDL 

Fig. 105. Tricolus senex ScnEDL 

Fig. 106. Scolytoplatypus mikado BLANDFORD 

Fig. 107. Platypus severini BLANDFORD 

Fig. 108. Trachyostus schaufussi (STROHMEYER) 

Fig. 109. Crossotarsus niponicus BLANDFORD 

Fig. 110. Doliopygus aduncus ScnEDL 

Fig. 111. Diapus truncatus NIIJIMA et MuRAYAMA 

Fig. 112. Diacavus serratus ScHEDL 

Fig. 113. Dryocoetes autographus (RATZEBURG) 

Fig. 114. Dryocoetes baikalicus REITTER 

Fig. 115. Dryocoetes crista/us INouYE et NoBucHI 

Fig. 116. Dryocoetes hectographus REITTER 

Fig. 117. Dryocoetes luteus BLANDFORD 

Fig. 118. Dryocoetes niijimai NoBuCHI 

Fig. 119. Dryocoetes pini NIIJIMA 

Fig. 120. Dryocoetes rugicollis EGGERS 

Fig. 121. Dryocoetes striatus EGGERS 

Fig. 122. Pseudopoecilips pilosus (BLANDFORD) 

Fig. 123. Pseudopoecilips mikuniyamensis MuRAYAMA 

Fig. 124. Poecilips nubilis (BLANDFORD) 



Fig. 125. PoeciliPs fagi (NoBucHI) 

Fig. 126. Pityogenes chalcographus (LINNE) 

Fig. 127. Pityogenes seirindensis MuRAYAMA 

Fig. 128. Pityogenes [oveolatus EGGERs 

Fig. 129. Orthotomicus laricis (FABRicius) 

Fig. 130. Orthotomicus angulatus (EicHHOFF) 

Fig. 131. Orthotomicus golovjankoi PJATNITZKY 

Fig. 132. Orthotomicus Proximus (EicHHOFF) 

Fig. 133. Ips typographus japonicus NIIJIMA 

Fig. 134. Ips sexdentatus (BoERN) 

Fig. 135. Ips acuminatus (GnLENHAL) 

Fig. 136. Ips cembrae (HEER) 

Fig. 137. Ips dup!icatus (SAHLBERG) 

Fig. 138. Ips tosaensis MuRAYAMA 

Acanthotomicus · · ····· · ····· · · ···· · · · ·····66, 71, 79, 85 

spinosus ...................................... ·66, 76 

Alniphagus ................................. 51, 71, 78,88 

alni ................................................... 51 

Ambrosia beetles ........................ 42, 45, 70, 86 

Anterior plate ................................. 44, 45, 46 

Apical laminate teeth .............................. 45 

Apical teeth ...................................... ·44, 45 

Arixyleborus ............................ .. 64, 72, 79, 91 

rugosiPes ......................................... ·64 

Blattidae .............. · .... · .............. · · ............ 42 

Bostrychidae ··········································70 

Bothrosternine-Hyorrhynchine-type .............. ·80 

Bothrosternini ................ ........ 47, 70, 83, 85, 86 

Bothrosternus .................... .... 47, 70, 78, 81, 90 

cancellatus .... 0 0 00 .. 0 .. 00 .. 0 .. 0 0 00 00 ........ 0 .... 0 oo4 7 

Bark beetle .......................................... 42, 70 

Carphobprus .................. ... 54, 71, 78, 81, 89, 91 

minimus ............................................. 54 

swainei ............................................. 54 

Carposinus 0000 .................. .. 61, 72, 78, 83, 84, 89 

Philippinensis ................................ ·61, 7 4 

Closing teeth ................................. 44, 45, 46 

Cnestus ...................................... ·64, 72, 79, 91 

murayamai·· .... ................................ ····64 

Coccotrypes ................ .. 62, 70, 72, 79, 83, 84, 88 

pygmaeus ...................................... ·62, 73 

Conophthorus .................... ·66, 70, 72, 79, 85, 89 

Index 
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lambertiarae ...................................... ·66 

Corthyline-type .................................... 86, 87 

Corthylini .............................. 67, 70, 83, 85,86 

Corthylus .............................. 68, 72, 79, 85, 90 

robustus ............................................. 68 

schaufussi ......................................... ·68 

Cossoninae ............................................ ·45 

Crossotarsus .............. ................ 69, 72, 79, 91 

niponicus ......................................... ·69 

Cryphalini ........................ 43, 55, 70, 82, 83, 84 

Cryphalomimus ........................... 55, 71, 78, 90 

ghanaensis ·· ········································55 

Cryphalomorphus ........................ 57, 71, 78,88 

birosimensis .... · · · .. · .................... · ........ 57 

Cryphalus ............... 43, 55, 71, 78, 82, 87, 90,91 

kurenzowj ....... · .............................. ·55, 78 

Cryptocarenus ............ oo ... • ............ 57, 71, 82, 89 

haveae················································57 

-type ............................................. 82, 83 

Crypturgini .................. 59, 70, 73, 83, 84, 86, 91 

Crypturgus .... · · ................. ·59, 71, 79, 83, 84, 90 

pusillus ......................................... ·59, 75 

tuberosus ....................................... 59, 75 

Ctonoxylon ................................. 55, 71, 78, 89 

camernum ......................................... ·55 

nodosumoooooooooooooooooooooooooOoo000000000000oo00055 

Curculionidae · · ........................ ·42, 43, 45, 80 

Cyrtogenius ............. · .......... 61, 72, 79, 83, 84, 90 
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cribricollis ................................... ·61, 73 

Dendroctonus ········ · ·· · · · · · ··············50, 71, 78, 87 
pseudotsugae ...................................... ·50 

Dendrosinus ....................................... ······70 

Dendrotrypum ···························59, 71, 79,90 

aceris ················································59 

pubipenne ··········································59 

Diacavus ................................... ·69, 72, 79, 90 

serratus ............................................ ·69 

Diamerini ............................................... ·48 

Diamerus ··········· · ·· · · · · ·· ·48, 70, 71, 78, 80, 81, 87 
impar ......................................... ·48, 49 

inperfectus· ..................................... ····48 

Diapinae ·······································69, 70,86 

Diapine-type· ........................................... ·87 

Diapus ·······································69, 72, 79,90 
truncatus ......................................... ·69 

Do!iopygus ·· ········ ··· · ······· · · · ·· ······ ·69, 72, 79, 91 

aduncus ·············································69 
Dolurgus .......................... ·59, 71, 79, 83, 84, 90 

pumilus ·······································59, 75 

Dryocoetes ··········· ·· ··43, 61, 72, 73, 79, 83, 84, 88 

autograPhus ·································61, 74 

baikalicus ·······································61, 74 
cristatus ...................................... ·61, 7 4 

hectographus ························ ·········61, 74 

luteus ··········································61, 74 

niijimai ·······································61, 74 

pini ·············································61, 74 

rugicollis ············ ···················· ·······61, 74 

striatus ·············· ····························61, 74 

Dryocoetiops ·· ···· · · ··· · ···· · · · · ·62, 72, 79, 83, 84, 89 
laevis·· .......................................... ·62, 7 4 

Eccoptopterus ········ ··· ···· · ······· ··· ·· · ·64, 72, 79, 91 
sexspinosus· ........................................ ·64 

Eocryphalus ···························57, 71, 78, 82,88 

semenovi·············································57 

Ernoporicus ···························56, 71, 78, 82,88 
spessivtzevi .......................................... 56 

ErnoPorus ····· ·· ···· · ············56, 71, 78, 82, 88, 91 

longus················································56 
-type· ........................................... ·82, 83 

Euptilius ······························56, 71, 78, 82,90 
thailandicus ...................................... ·56 

Femoral teeth ····································44, 46 
Formicidae ............................................ ·42 

Gnathotrichus·····················43, 67, 72, 79, 85,91 
sulcatus ............................................ ·67 

-type ················································87 
Hylastes ...........................•....... ·49, 71, 78, 87 

opacus················································49 
parallel us ......................................... ·49 

plumbeus ......................................... ·49 

Hylastine-Hylurgine-type ·····················45, 80 

Hylastini ...................................... ·46, 49, 81 

Hylastinus ...................................... ·52, 78, 88 

frankhauseri .. · .............. · .......... · .......... 52 

Hylesininae ......... 43, 47, 69, 70, 77, 80, 81, 82,91 

Hylesinine-Phloeotribine-typc .................. so, 82 

Hylesinini ....................................... 51, 80,81 

Hylesinopsis .. ...................... 53, 71, 78, 80, 81, 88 

dubius································· .. ·············53 

Hylesinus .. ........................ ·43, 57, 71, 73, 78, 88 

cingulatus .................................... 57, 88 

eos ................................................... 57 

oleiperda 0 0 0 0 0 0 .... 0 0 0 0 0 0 0 ° .. 0 ... 0 0 0 0 0 0 ..... 0 ... oo•57 

tristis ................................................ 57 

Hylurgonotus ..................... 49, 71, 72, 78, 80,81 

antipodus .................. 0000 ..... 00 ........ oo .. ·49 

Hylurgini ................................. 46, 49, 80,81 

Hylurgops ................................ ·49, 71, 78, 87 

glabratus ......................................... ·49 

inouyei ......... 00 ................... 00 ............. 49 

interstitialis ....................................... 49 

longipilis .......................................... 49 

niponicus ......................................... ·49 

Palliatus ......................... 00 ................. ·49 

transbaicalicus .... · .. · .. · · ....................... ·49 

Hylurgus .................................... 50, 71, 78, 87 

ligniperda ........ 0 .......... 0 ... 0 00000000000 .. oooo•50 

Hyorrhynchinae ····· · · · · ····· ... ······ ................ go 

Hyorrhynchine-tipe .............................. 86, 87 

Hyorrhynchini .......... 0000 ...... ·47, 70, 80, 81, 83 

Hyorrhynchus .... ................ ·47, 48, 70, 78, 80, 90 

lewisi .............................. 00 .. 0000 ·47, 70,80 

Hypoborini .................................... 53, 80, 81 

Hypoborus ...................... --53, 71, 78, 80, 81, 90 

ficus ................................................ 53 



Hypocryphalus .................. 58, 71, 78, 82, 84,89 

mangi[erae · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ········58 

Hypothenemus············58, 70, 71, 73, 79, 81, 82,90 

expers · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ········58, 70 

sp. ···················································58 

-type············································ ·82, 83 

Lateral teeth of serration ························46 

lpinae········ · ·· ········· · · · ··· ·46, 54, 69, 70, 81, 82, 85 

!pine-type··············································· ·45 

Ipini · · · · · · · · · · · ·· · ·· · · · · · · · · · · · · · · · · · · · · · · · · · ·43, 64, 82, 84 

Ips ·· · ····· ······· ······· · · ··· · · ··· · · · ·· · ·45, 65, 72, 73, 79 

acuminatus ·· · ·· · · · · · · ·· · · ·· · · · ······ · · ·· · · ·· ··65, 77 
cembrae ...................................... ·65, 77 

duplicatus· · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · ·65, 77 

kuniyoshii · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·66, 76, 85 

sexdentatus · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·66, 77 

tosaensis · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·66, 77, 85 

typographus· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·66, 77 

typographus japonicus · ··· · · · · · · · · · · · · · · · · · · · ·66 

Leperisinus ········ ··· ··· ···· · · ·············51, 71, 78, 88 

orni ···················································51 

Lymantor ··· ····· · · · · ·· ··· · · · ·43, 60, 72, 79, 83, 84, 89 

coryli······· · ··· ·········· ····· ········· · ·········60, 75 

decipiens ··········································70 

Margadillius ···· ···· · ·· · ··· ············56, 71, 79, 82, 90 

corpulentus ·······································56 

Marginal bristles or fringe · · · · · · · · · · · ·44, 45, 46 

Median longitudinal suture················· ·45, 46 

Metahylesinus · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · ·· · · · ·70 

Micracidendron ·······································70 

mont anum········································· ·70 

Microcorthylus ····· ··· ··· · ·· ··· · ····· ·68, 72, 79, 85, 90 

puerulus · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·68 

Micracini ·······································54, 70,82 

Micracis······ ·· · ····· ··· · ·· ·············54, 70, 71, 78, 87 

hirtellus ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ··········54 

Mimips .. ········· · · · · · · · · · · · · · · · ·· · ·64, 72, 76, 79, 84, 85 

arundinarius ·· · ·· ··· · · · ··· · · · ··· ·· ················ ·70 

kikusuae ·············································70 

pilosellus ··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·64, 67 

Monarthrum ····· · ······ · ······· ··· · ·· ··· ·67, 72, 79, 85 

fasciatum · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·67 

Myeloborus · ··· · · · · ··· · · · · ·· · · · ·· · · ····· · · · · · ··67, 72, 79 

arakii ················································67 
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Neohyorrhynchus ·····················47, 70, 78, 81,90 

niisimai ·· ········· ····················· ·······47, 80 

Niphades · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·45 
Orosiotes... .. ......................... 61, 72, 79, 83, 84 

kumamotoensis · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · .. ·61 

Orthotomicus .............. ·43, 65, 72, 73, 79, 84, 85 

angulatus .................... ................ oo•65, 76 

golovjankoi .................................... 65, 76 

laricis .......................................... 65, 76 

longicollis · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · .. · · · · · · · · · ·84 
proximus ...................................... ·65, 76 

Ozopemon· .... ...................... so, 72, 79, 83, 84,89 

obanus .......................................... 60, 75 

Paroplapoderus· .. ····················· .. ·········· .. ··· ·45 
Peronophorus ........................ 48, 71, 78, 81, 88 

adhorrens .......................................... 48 

Phellodendrophagus ...... · .............. 56, 71, 78, 88 

elegans ·············································56 

Phloeophagy · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·69 

Phloeophthorus · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · ·90 

Phloeosinini ................................... · ... 53, 80 

Phloeosinus .................. · ..... 53, 71, 78, 80, 81, 87 

henschi ............................................. 53 

izuensis · · .... · · · .... · · · .................. · .......... 53 

kiushuensis·· · ······ ................................. 53 

per latus ······ ....... · ............... ··· ............. 53 

rudis ................................................ 53 

thujae ................................................ 53 

Phloeotribini ................................. 52, 80, 81 

Phloeotribus .. ............................... 52, 71, 78, 88 

puberulus ....................................... 52, 88 

rugulosus .......................................... 52 

Phthorophloeus ........................... 52, 71, 78, 88 

spinulosus ...... · · · .............. · .. · .... · .. · .. · .. ··52 

Pissodes · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · · .. · · .. · ... ·45 

Pityoborus · .................. · .. · ......... ·66, 72, 79, 89 

comatus ............................................. 66 

Pityogenes ........................ 65, 72, 79, 84, 85; 91 

chalcographus · .. · ............................. 65, 76 

foveolatus ..... · ..... · · · · ........................ 65, 76 

hopkinsi · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · · .. · · · · · .. ·43 
seirindensis .................................... 65, 76 

Pityokteines ........................ 65, 72, 73, 79, 84,85 

spinidens · ........ · .......... · ........... · ...... 65, 76 
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Pityophthorini · · · ·· ······ ·······66, 70, 81, 82, 83, 85 

Pityophthorus .. .................. ·67, 72, 79, 83, 89, 91 

jucundus ...................................... ·67, 70 

Platypinae ................................ ·68, 70, 85, 86 

Platypine-type ........ · .... · .......... · .... · ............ g7 

Platypodidae .................... ·42, 43, 68, 83, 85, 86 

Platypus .................................... 68, 72, 79, 91 

calamus ............................................. 68 

lepidus ............................................ ·68 

lewisi ................................................ 68 

modest us············································ ·68 

severini .. · .... · · .. · · · .. · · · .... · · · .. · .... · · · ........ ·68 

Poecilips ........................ 62, 70, 72, 79, 83, 84,88 

fagi ............................................. 62, 74 

japonicus ....................................... 62, 74 

nubilis .......................................... 62, 7 4 

Polygraphine-type · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·80 

Polygraphini ...................................... ·54, 80 

Polygraphus· .... · .................. 54, 71, 78, 81, 89, 91 

formosanus · · ...... · · .... · · · · ...... · ·· ............ 54 

gracilis .. · .... · · · · .... · · · · · · .... · .. · · ........ · ...... 54 

horyurensis .......... · · · · · ..... · · · · ..... · ......... 54 

jezoensis .... · .... · · · · · · .. · .... · · · · · · · · · · .. · ····· .... ·54 

kisoensis ........ · · · · · · · · · · · · · · · .. · · · · · · · ...... ··· .. ··54 

nigrielytris······ · · · ·· ·· · · ··· ·· ·· · · · · ··· · · · · ·········54 

parvus ................................................ 54 

proximus .... · · · · .. · .. · · .......... · · .... · .......... 54 

Posterior or masticatory plate ......... 44, 45,46 

Premnobiini .................................... 63, 70, 84 

Premnobius .............. ·63, 72, 79, 83, 84, 86, 89, 91 

cavipennis .................................. : ....... 63 

-type ................................................ g6 

Primitive Hylesinine-type ........................ go 

Proventriculus ....................................... 44 

Pseudohylesinus ........................... 49, 71, 78, 87 

nebulosus .. · · .. · · .. · · · ........ · .. · · · ...... · · .... · .. 49 

Pseudohyorrhynchus ..................... 47, 70, 78, 90 

wadai· · ............................. · · · ........... 47, 80 

Pseudopityophthorus .................... ·67, 72, 79, 89 

opacicollis · .............. · ..................... · · · · ·67 

pubipennis .......................................... 67 

Pseudopoecilips .................. 62, 72, 79, 83, 84, 90 

mikuniyamensis .............................. 62, 73 

pilosus .......................................... 62, 73 

Pseudothysanoes ........................... 55, 71, 79, 87 

rigidus ,. ........................................... 55 

Pteleobius .................................... 51, 71, 78,88 

scutulatus · .. · ........... · · · · ....... ·· .. · ........... 51 

Pterocyclon ........................... 67, 72, 79, 85,90 

minutum·············································67 

plaumanni .. · .. · · · ........ · ...... · · .. · .. · · .......... 67 

Renocis .............................. 53, 71, 78, 80, 81, 88 

heterodoxus · · · ...... · · · ..... · · .. · .. · ......... · .... 53 

Rhynchophora ....... · ...... · · · ....... · · .. · .. · .......... 42 

Rhopalopselion ............... 43, 70, 71, 78, 80, 81, 88 

thompsoni ...... · ....... · · ..... · .. · ...... · .......... 43 

Scierus ...................................... ·51, 71, 78, 88 

annectens ... · · · · ...... · · · ...... · · · · · · · .... · ........ 51 

Scolytidae ................................. 42, 43, 46, 86 

Scolytinae ....................................... 46, 77, 91 

Scolytine-type · .. · · · · .. · · · ....... · .. · · · · · · .............. 45 

Scolytoidea ........................ 42, 45, 69, 70, 77, 91 

Scolytoplatypinae ............... 68, 70, 83, 84, 85, 86 

Scolytoplatypine-type · ...... · ...... · · · ..... · .......... 45 

Scolytopfatypus ................ · ....... 68, 72, 79, 85, 91 

daimio················································68 
mikado ............................................. 68 

shogun ............................................. 68 

tycon ................................................ 68 

-type ................................................ g6 

Scofytus ........................ 43, 45, 46, 70, 73, 78, 87 

claviger ...... · · ...................... · · .... · ........ 46 

dahuricus · · ...... · · ........... · · · .. · ............... 46 

frontalis·································· .. ····· .. · ·46 

japonicus · · ... · · ...... · ..... · .... · · ............. 46, 47 

ratzelburgi · · · · · · · ... · · · · · .... · · · · · · ................. 46 
,, 

scolytus· · · .... · · · · · · · ..... · · · .... · · ....... · · .. · · ·46, 47 

Sitopi!us .... · · · · · · · · · · · · · · · · · · .. · · .. · .... · · · · · ............. 45 

Spermatophagy ....................................... 70 

Sphaerotrypini ·······································47 

Sphaerotrypes ..................... 47, 70, 78, 80, 81,88 
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キクイムシ上科成虫の前胃の

比較形態学的研究

町t 羽目 輝(1)

キクイムシ上科既知属の約 1/3 について，前胃の比較形態学的検討をおこない，乙れの系統分類学的襟

徴としての価値，キクイムシの類縁関係の吟味ならびに前胃の構造と食性との関係について論じた。その

結果を要約するとつぎのとおりである。

1.前胃の形態的特徴は属内で根本的な変異が少なく，前胃の単純化した養菌穿孔虫を除き，属の識別，

類縁関係の検討に好適な標徴である。

2. 同一族内に所属する種類において，かなり密接な類似性が認められるものがあるが，共通した特徴

を備えない族も認められる。

3. 樹皮下穿孔虫の Hylastini 族と Hylurgini 族， Hylesinini 族と Phlo巴otr泊ini 族， Cryphalini 

族の属の中には全く同ーの形態を備えるものがあるが，外部形態，生態からも近縁的にまとまった群であ

るととを示している。

4. 樹木の組織を食うキクイムシでは歯状，金|状突起を備えた前板が発達し，菌糸を食うキクイムシで

はこれが縮小あるいは退化し，単11:毛状突起を備えた後板が大部分をしめる。乙れは前板が食物のそしゃ

くを，後板が穂過機能にたずさわる乙とを証明している。

5. 養菌穿孔虫はいずれの亜科にも存在し ， Premnobius 属を除き， すべて前胃が縮小し， iìíj板が縮小，

ないしは退化消失している。これは食性の変化による前胃の適応の結果現われた平行進化と解せられる。

しかし，全く類縁関係の離れた群聞において僅少の相違点が認められるが，乙れは前胃板の単純化の結果

特徴が現われにくいと想像する。

6. 樹皮下穿孔虫，種子穿孔虫，食材穿孔虫では乙のような平行現象は認められない。

7. Coccotrypes 属の前胃形態， 外部形態，習性から Crypturgini 族と Xyleborini 族の関連性が強

く，特に前胃の形態から両族聞において，樹皮下穿孔虫が養菌性を獲得するまでの過程lζ髄穿孔虫，種子

穿孔虫が中間的K存在すると推定する。

8. 乙れに関連して ， Xyleborus 属の前板は積間変異が著しく，粗先型とみられる Crypturgini 族11:

類似した型から完全に退化した型まで連続した段階のものが認められるが，これは養菌性獲得後の前宵の

適応変化の初期の過程を示すと解される。

9. キクイムシ上科における前胃の進化の方向は複雑な形質から単純化，特殊化した形質へと進み，養

菌性獲~f与によって前板の縮小，退化消失へと進んでいる。

10. 以上によって，キクイムシ上科の前胃の形態は分類学上一部の属について種の識別に好適な標徴と

なるのみでなく，属，族の検討，類縁関係，食性の進化の検討に用いられる重要な標徴であると結論ずけ

る。

(1) 保護部昆虫科昆虫第 2 研究室長・農学博士
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