A Comparative Morphological Study of the Proventriculus
in the Adult of the Superfamily Scolytoidea
(Coleoptera)

By

Akira Nosucar®

Contents
Introducti()n ............................................................................................................ 42
Acknowledgments ................................................................................................... 43
GENETA]l SEIUCLUTE trceererrenetetetroanetiemiettteiieteeeeriiaseerssssenasaanessessesssssastetsstessatessssasens 44
Materials and methods crceeseerrerreemmeiiii ittt ittt ettt e 46
DESCIIPLIONS ++++++++ e+t ++eeereteemteteutt et nt et ettt ettt h bbbttt 46
Family Scolytidae
Subfamily Scolytinae
Genus Scolyms (GEOFFROY *+vvrerersereseesssssetsnaantenesesssossonnetossnnsannsssssssannns 46
Subfamily Hylesininae
Tribe Bothrosternini
Genus Bothrosternus EICHHOFF v+ ettotrssessrtttetesiotssttettattoriiesrrrinsaseeianes 47
Tribe Sphaerotrypini
Genus Sphaerotrypes BLANDFORD -+« +rerrrsresrerintiatietintitiiiiii, 47
Tribe Hyorrhynchini
Genus Hyorrhynchies BLANDFORD:+«+++++sseteseesrseerarmesueeninininieieeieanenes 47
Genus Pseudohyorrhynchus NMURAYAMA «+++++se-verreessamimereenniimnerenainen 47

Genus Neohyorrhynchus Scuepr
GENUS SUEHS IIURAYAMA «covceerrnsereeersmsnnnsrammmaessiuiitmesermermeretmenasaareens
Tribe Strombophorini

Genus Strombophorus Haceporn

Genus Peronophorus STROEMEYER +c+-rerrrtersesssctemisesnienonunianiusaiennns 48

Genus Rhopalopselion HAGEDORN:++++++-seeretssrerresreeserniinentaientinitasiannes 48
Tribe Diamerini

Genus Diamerus ERICHSON «twvrrreeeseertmuioreremmiareetiuiierteeereemmeaareen 48
Tribe Hylastini

Genus Hylastes ERICHSON «++-seerstersrereessuetsntsnnttnntiianitenieaaassasaanananis 49

Genus Hylurgops LECONTE «+-«+rereeresrerrsemeeiantinrinrintintciit et 49
Tribe Hylurgini

Genus Pseudohylesinus Swaine

Genus Hy[urgono[us GCHEDL -+t s tvesersoentseetsussantiotsenstieetseioiessscaesonnans

GenuS T omicttS TLATREILLE «++eoceeteretssssttttittiiinitiiittitiiseiiiiiiniitionsas

Received April 23, 1969.

(1) Chief, Forest Insect Unit II, Forest Insect Section, Forest Protection Division. Dr.



WERBIGMERSL F 215

Tribe Hylesinini

Genus Hylesinus Fasricius -+

Genus Leperisinus REITTER «oreerererecererstotimatitiiatiteiiiiitetitttiatiicanianae. 51
GenuS Preleobins BEDEL++++rrerretrerreerrreeriermiiiitiiiieererierransinseinesniieens 51
Genus AIiPhagus SWAINE -+eovetoreersreriutiimieniiaiie sttt 51
GENUS SCIerus TECONTE +++++ertrrreerrseranerusmmtimeemieemniemietiierserisesremeessas

Genus Hylastinus BepeL

GENUS XYIechinus CHAPULS ++wrveersneerorersmstiremiiisinittieniietiiteeesieecenenane 52
Tribe Phloeotribini
Genus Phloeotribus T ATREILLE: -+ ++-rsrersrsssnsrnsrasassaerieraaes T 52
Genus Phthoropholoeus REY:-«««-eererereresarittmemitnteciaititen e 592
Tribe Hypoborini
Genus Hypoborus ERICHSON +reereerertorersettitiiiiiiitiiitiiiiitiieiiin. 53
GenuS Renocis CASEY - resetreertrtesitiiiiiiiiiiiiiiiiittiititiiiiiettietieiiintasnisnies 53

Tribe Phloeosinini

Genus Phloeosinus Cuaruis

Genus Hylesinopsis Eccers
Tribe Polygraphini

Genus Polygmphus FERICHSON +reeeteenteesnutesietiiiiiitaciitisisnesisinncsriascnasans 54

Genus Carphobo,»us FEICHHOFF +oveeeeeerrerunmiiiiiiiiiiicieatiiisetetissesiotssecnoonse 54

Subfamily Ipinae

Tribe Micracini

GENUS MiICrACES LLECONTE ++-++rreerersrmnrseersmmmineeeermminneseremsineeessaieesenes 54

Genus Pseudothysanoes BLACKMAN «+ce-cererssrartatiiatiniitiiiieiiiiiiiee 55
Tribe Xyloctonini

Genus Cryphalomimus EGGERS «++-eereeersrersiesmermnrnnutnnitesieesnieeeenens 55

Genus C1070xylo1n HAGEDORN ++eeesreerersserstmntiiaiiiamteieineriineeaceens 55
Tribe Cryphalini

Genus Cryphalus Ericuson

Genus Ernoporus Tuomson

Genus Ernoporicus BERGER +++rreeeereetarititiiiiiiiiiiiiiiiiiieieniiinienienen. 56
Genus Margadillius Hopkins «+-veeer N 56
Genus Euptilins SCHEDL ++-++rerreerettatrieratrttieiiitontitittttuetttantateeaetos 56
Genus Phellodendrophagus KRIVOLUTZKAJA «erveesrasirseeeesrmnniieniniinn 56
Genus CryphalomorPphus SCHAUFUSS +rerreseasrertrtrnetiteistinuetieieiieiiinannns 57

Genus Eocryphalus Kurenzov
Genus Cryptocarenus Eccers

Genus Taenioglyptes BEDEL ¢ c0cerestatsectaccnctesioccscscsscsenssscscscanscsassscence
Genus Hypocryphalus HOPKINS ++eeeeereerrerestnttnniniiiiiiiientiiiiiiiiiiin, 58
Genus Hypothenemus WESTWOOD +eeeseesesrerrartrusettetiiaitetitinatciiitsaroiss 58

Genus Stylotentus ScHepL
Tribe Xyloterini



* 74 &Y LRBREBOHTE O LEJE BEHTHE (FF) — 41 —

Genus TryPodendron STEPHEN-----«rsereesssrrrereremsiiimiints it 58

Genus Dendrotrypum SCHEDL «w«weoveesseessreemmssintsmies sttt nieens 59

Tribe Crypturgini

Genus Dolurgus EICHHOFF - ererrerrrcattiitiiiiiiiiii e 59
Genus Crypturgus ERICHSON«=+++rrrerrrrtrtrttetttiienttitiie i 59
Genus Thamnurgus Eicerorr 59
Genus Tiarophorus SCHREINER - +=teteetersterertetatttttetitirittatianiotetsiania. 60
Genus Lymantor LOWENDAL ««+-«esseeeerrsrsssstestuiimtnitiienietiiieeaeeae e 60
Genus Xylocleptus FERRARL «--vvcceerrrmrresrsminertessiiiiiine et

Genus Ozope;non H AGEDORN vveeeereetresriitnniiiiiiiciieriiinitieiiitiitieeaines

Genus Taphrorychus Eicunorr

Genus Dryocoetes EICHHOFE «««ervrersersorermtamurenirinitinneenieniees

Genus Cyrtogenins STROHMEYER +++etseeressrsnessnsuessisinrsmiiniiiiinisenennes 61
Genus Carposinis HOPKINS ++recerrerermmtermiereeniittemitee sttt et 61
Genus Or0siotes NIIJIMA «--wrrreeeeerrrrseerriseertimersarerieeeriastiiieeaersrareaaeses 61
Genus Pseudopoecilips MIURAYAMA +eeeeseecesesrseastisisiiniiiiiiiiiin. 62
Genus Dryocoetiofs SCHEDL «weerereeecescuseriiuiiuiiiiiiiiiiiiiiiy 62

Genus Poecilips Scuauvruss

Genus Coccotrypes BEICHHOFF  +trreeerrererioreetitiitiiiiiiiiiiieiiinnes 62
Tribe Premnobiini

Genus Premnobins EICHHOFF «+rvcereectretseatitiitttiteiticoiiiiitiittcsiiniesiiaieee 63
Tribe Xyleborini

Genus Xylosandrus REITTER:++++-veeerrrerersrneriiiiiiniiriii s 63

Genus Xyleborus EICHHOFE ++-roreeeereresrissmiintieiiiiitiiitis i 63

Genus Cnestus Sampson

Genus Webbia Horkins
Genus Arixyleborus HOPKINS «+++eereesreesrersueesimeemieisntiinerannenseensenns 64
Genus Eccoptoptertts MOTSCHULSKY -+++r+tereererrmuisesieiinitiimiiiiiie 64

Tribe Ipini

Genus Mimips BGGERS -+eeeeerererereresiirimmiiiiiiiiii 64
Genus Pityogenes BepeL -++65
Genus Pityokteines Fucus - +cecoveveriiiiiniiiiiiii 65
Genus Orthotomicis FERRARI +-ovreevsereresetnnaesnestonsniesititarsiirrusianiees 65
GenuUS IPs DEGEER ++++eesrerrestereruntittiintitiiiiimittntineti sttt etie s et aaee 65
Genus Acanthotomicits BLANDFORD s ttttrsserssrsetttttttatesitiiatisannesieannes 66

Tribe Pityophthorini
Genus Pityoborus Brackman

Genus Conophthorus Horexins

Genus Pityophthorus EICHROFE «+-eeersrveersieeiiiiiiiiiiiiiiins 67

Genus Pseudopityophthorus SWAINE ««esoreeeereeseersuisereciniiniitiiiimieene.. 67

Genus Myeloborus BLACKMAN +-+reeeressrreersmmninrtiennmiiiiisiie s 67
Tribe Corthylini

Genus Gnathotrichus EICHHOFF «ereeereereerttietiiateniiiiitiiiiiiiiiiiiiiiiiii 67

Genus Monarthrum Kirsca



— 42 — WERBRIGTH ML 9 224 %5

Genus Pterocyclon Eicuuorr

Genus Corthylus Ericuson
Genus Mz'crocorthylus FERRARI +evererreressrentntttncecsssnanantscreccrorentocnanes 68
GenuUSs T7icolus BLANDFORD ++++etreetrrsrssrrmseenserunernserussrsseriemseensersonersnes 68
Subfamily Scolytoplatypinae
Genus Sco[ytoplatypus SCHAUFUSS reeecrrrrereseserstsnsectscesssssstncesssorsanssssens 68
Family Platypodidae
Subfamily Platypinae

Genus Platypus HERBST-+++oereerrerrereseotritrintniieiiiiiiiiiiiiiiiiiiee, 68
GenUS TraChYOStUS SCHEDL -+e--vreeererersvreemiinteiiiiiniiiitiiiies s senessnens 69
Genus Crossotarsus (CHAPUIS  ++vveseeeeserassostesiiuniosnissssstorsascessssssssassansans 69
Genus Dolz'opygus SCHEDL v reererresssssosseseriassssseisessuessrestosinesiacsassassnones 69

Subfamily Diapinae

Genus Diapus Cuaruis -+

Genus Diacavus ScHepL:+

DiSCUSSION ##veesssrseerersersocssnntissscsionns T 69
1. Some remarks on the feeding habits:««teeeeereerermimiiiiinnnniieiiiiieae 69

2. Variation in individual proventricular plate ---sssseeseseeeeerrmmemuiuimiineiniieni 73

3. Variability of the proventricular plate among the species:::::oceecevereniiinens 73
Key to the species of the tribe Crypturgini by the proventriculus:::-::- 73

Key to the species of the genera Xyleborus Eicunorr and Xylosandrus
REITTER Dy the DProventriculus: -t reeeeesrereeemmirieerniiineeenns

Key to the species of the tribe Ipini by the proventriculus
4. Peculiarity of the proventricular plate among the genera and higher

categories ................................................................................................... 77

Key to the genera of the Scolytoidea by the proventriculus:---«:--eeeeeeeeee 87

5. Mutuality between the feeding habits and proventricular feature-«----:+:------ 91
BiblioGraphy «:eesseeesseerseessueeniteennenteninnntr et re et et eeue e et e et et e et aaareraaeeane 92

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 Eicunorr, Cuaruis, Banororp, Nujima, Wercamany, Eccers, Muravama, Sawamoro, Kdno, 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 Scolytidae, LinpEMann8®818D (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. NussLin162 (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 hel6® (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. Fucus® (1911) reported on the same organ of the subfamily Hylesininae. Stroumever
220 (1914) illustrated the proventriculus of the family Platypodidae in his “Genera Insectorum”.
Horkins®® (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. Seessivrzerr22D (1926) gave a key to some species of Orthotomicus
by the proventricular feature. Beat® (1927) published a paper on the development of this
organ through the whole stage of Pityogenes hopkinsi Swaine. A report on Scolytus by Buro-
vitsca®? (1929) is an excellent one of this group. Scmepr!® (1931) published a paper on
morphology of Gnathotrichus with description of the proventriculus. KrivoLutzxaja™ (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. Cuararas?”’
(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 Inouve and the present author®®
(1958). The following authors also described the new species or new genera with the illustra-
tion of this organ: Bercer® (1916), Niujmal#® (1917), Pratnitzky!™ (1930), Muravama®9119)138)120)
(1930, 1951, 1955 & 1957), Sawamorol®® (1942), Inouye and Nosucui®® (1959), Nopucul48150151155)
(1959, 1964 & 1966), Nosucui and Takauasai®¥® (1965), Brownel® (1962) and Tsar and L1282 (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.

Acknowledgments

Before going further, the present author expresses his hearty thanks to Prof. Dr. Keizd
Yasumatsu of Kyushu University, Dr. Motonori Inouvve of Ebetsu City, Prof. Dr. Mitsuhiro
Sasakawa of Kyoto Prefectural University, Dr. Masaaki Tokunaca of Kyoto, Dr. Takehiko Nakane
of National Science Museum, Dr. Kazuo Ito, Dr. Sukehisa Aino and Mr. Kyugo Opa of Govern-
ment Forest Experiment Station and Professor Masatoshi Nirro of University of Tokyo, for
their kind guidance in the course of the present study.

Prof. Dr. Chihisa Waranase of Hokkaido University, Mr. Hitoshi Hasecawa of National
Institute of Agricultural Sciences, Dr. Kenji Umeva of Exported and Imported Plant Quarantine
and Mr. H. Korce of Berlin were greatly helpful to the author in making valuable literature
available.

Also he is indebted to the following entomologists for the gift of material: Dr. M. Nunserc



— 44— HERBRETIARE %224 5

of Hochschule fiir Bordenkultur, Warszawa, Dr. S. L. Woop of Brigham Young University,
Dr. G. O. Krivorurzkaja of Institute of Biology and Pedology, Vladivostok, Dr. F. G. Browne
of Middlesex, Dr. D. E. Brigur, jr. of Entomology Research Institute of Central Experimental
Farm, Ottawa, Mr. Kaku Sato of Tokyo, Mr. Seiho Kunivosui of Ryukyu Forest Experiment
Station, Mr. Shizuo Ouno of Bonin Branch Office of Tokyo Metropolis and Mr. Keijiro Takxanasui
of Agricultural University of Tokyo. )

General structure
(Plate 1)

Firstly, Linoemann® described the German terms of individual parts of the proventriculus.
Subsequently, various differentiations of the proventriculus have been named by NissLini®,
Horxins®®, Bear®, Scuepr8® and BavLacuowsky?’, as shown in Table 1. The terminology used by

Horkins (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.
eight sclerotized plates arranged in a circle forming a tube.

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

Each plate is

The inner lining is highly specialized and consists of

furnished with
The

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

" NiissLni® (1911~1912) observed that it is produced in eight longitudinal elevations in the

Table 1. A comparison of main terms used by different authors
LiNpEMANN NiussLin Horkins Bear  ScHEDL BaLacrowsky
(1875) (1911~1912) (1915) (1927) (1931) (1949)
Kauplatte Plattenteil Anterior plate | Chewing Anterior plate | Diaphragme
plate
Ersatzsperr- Marginal bris- Marginal Spicules
borsten tles or fringe bristles latérales
Hakenzdhne Transverse or | Cutting teeth| Apical teeth Denticules
apical teeth of of anterior basilaires
anterior plate plate
Kreulinie A row of short
stout teeth
arising from
lateral margin
Zihne am Sutural teeth | Cutting teeth Denticules
medianen médians
Kauplattenrand
Vorderer Zahnreihe in
unpaarer unpaaren An-
Ansatz satz
Kaulade Ladenteil Postqrior or Masticatory Plaque basale
masticatory plate
plate
Kaubiirsten Biirsten Masticatory
brush
Abdachung Abdachung Femora of ma- | Sloping teeth| Femora of ma-
sticatory teeth sticatory teeth
Abdachungs- Femoral teeth
zdhne or ridge
Sperrborsten Closing teeth | Obstructing | Closing teeth | Soies d’arrét
bristles
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prepupal stage, and the sclerotization takes place in the pupal stage on two European species
of Ips. Beat® (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 posterior 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. Ipine-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 (Al): 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.



— 46 — WERBRETRRE o245

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 Ipinae.

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 % alco-
hol. In order to remove all cellular tissues from the proventricular plates, the whole beetles
are boiled in about 10 % potassium hydroxide for several minutes until the proper élearing 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 BLanororp, S.dahricus Cuaruis, S. frontalis BLanororp and S. japonicus
Branororp from Japan, S. ratzeburgi Janson from Siberia, S.scolytus Fasricius (type-species)
from Europe.

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

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

Genus Bothrosternus EICHHOFF
(Fig. 14)
Species examined: B.cancellatus ScuepL from South America.
Very narrow and small, almost parallel-sided. Anterior plate obsolete. Posterior plate very
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 BLanprorp (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 and
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 BLanprorp (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 MURAYAMA
(Fig. 17)
Species examined: P.wadai Muravama (type-species) from Japan.
The proventriculus is very similar to that of the preceding genus.

Genus Neohyorrhynchus SCHEDL
(Fig. 18)
Species examined: N.niisimai (Eccers) (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 Murayamall®
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(1951). The structure of the proventriculus is very similar to that of Hyorrhynchus.
Tribe Strombophorini
Genus Strombophorus HAGEDORN
(Fig. 19)
Species examined: S.ericeus Scuauruss 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 antérior; closing teeth extending just behind middle of
masticatory brush, of which anterior ¢nes long, slender and gradually tapering apically; the
others shortér, strong, finely and sparsely serrated outside; femoral tooth absent. Crop
closely ‘¢overed with long pubescence, which ‘are replaced by spines on tubercles in anterior
areas.

Genus Peronophorus STROHMEYER
(Fig. 20)
Species examined: P.adhorrens Eccers from Central Africa.

Wide, weakly narrowing posteriorly. Anterior plate about one and three-fifths as long as
the posterior, almost membraneous, ﬁarrowly sclerotized laterally, indistin(_:tly bordered on crop
but distinctly separated By distinct semicircular suture from posterior plate, without median
longitudinal suture, 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 Rhopalepselion HAGEDORN
(Fig. 21)
Species examined: R.thompsoni Scuepr from West Africa.

Narrow, nearly parallel-sidéd. 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 longltudmal suture and lateral teeth of serration absent. Posterior plate
about two and one-third times as long as sclerotized part of anterlor 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 Diamerini

Genus Diamerus ERICHSON:
(Fig. 22)
Species examined: D.impar Cuaruis and D.inperfectus Eccers 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 interstices between sutures on postero-median
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portion; in émpar 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 Buanororo and H. plumbeus Eicurorr from Japan, H. opacus Ericuson
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 (Zetteistenr), H. inouyei Nosucui, H. interstitialis (Cuaruis),
H.longipilis Reirter, H.niponicus Muravama, H. palliatus (Gyiienuar) and H. transbaicalicus
Eccers 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 interstitialis 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 Eccers 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.brevipilosus (Eccers), T.minor (Hartic) and T.piniperda (Linng) (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 (Fasricius) (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 Horxins 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
hase, some of them furcate apically; femoral teeth minute and very loosely scattered. Crop

closely covered with narrow spines.
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Tribe Hylesinini

Genus Hylesinus FABRICIUS
(Fig. 30)
Species examined: H. cingulatus Branororp, H. eos Seessivrserr and H. tristis BLanprorp from

Japan, H.oleiperda Fasricius 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 plate 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 (Fucus) from Europe.

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

Genus Pteleobius BEDEL
(Fig. 32)
Species examined: P.scutulatus (Branororp) 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 Nunma 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 Reirter 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 (Rarzesurc) 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 Eccers 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 minute 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; cldsing 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 Ericason (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.heferodoxus 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 apiceés.
Tribe Phloeosinini '

Genus Phléeosinus CHAPUIS
(Fig. 41)

Species examined: P.izuensis Nosucui, P.kiushuensis Muravama, P.perlatus Cuaruis and P rudis

%

Branororp from Japan, P.henschi Reirter and P, thitjae (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) o S
Species examined: H.dubius Eccers (type-species) from West Africa.”

Widé, sligh’ify nérrowing posteriorly. Anterior plate short, strongly sclerotized on latero-
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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 Nujima, P.horyurensis Muravama, P.jezoensis Nuima, P.kisoensis

Nuima, P.nigrielytris Nunwma, P.proximus Branororo and P, parvus Muravama from Japan,

P. formosanus Nosucui 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 éxtending
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 (Fasricius) (type-species) from Europe, C.swainei Buncu 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 Ipinae
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.

Narrow, almost parallel-sided. Anterior plate large, strongly sclerotized laterally, indis-
tinctly bordered 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 (Scueor) (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 Haceporn and C.nodosum Eccers 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 (Scueor) 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 Eccers 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.spessivizevi Bercer 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 aksent. 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 SCHEDL
(Fig. 53)
Species examined: E.thailandicus ScueoL 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

RS



F 74 n ¥ ERERROFIE O LB EFAITTE (BFRD — 57 —

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 (Haceporn) 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 J-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 (Branororp), T. fulvus (Nunma), T. jeholensis (Muravama), T jezoensis
(Inouve et Nosucu), T kyotoensis (Nosucur), T laricis (Nunma), T.malus (Nunwma), T. montanus
(Nosucui), T.niponensis (Inouve et Nosucui), T.piceae (Ratzesurc) (type-species), T.piceus
(Eccers), T.rhusii (Nunma) and 7. yamaguchii (Inouve et Nosucui) from Japan, T. abbreviatus
(Screor) and T. garciniae (Nosucur) 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.mangiferae Steesine 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 Branororp 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 (Haceporn) (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 Ouvier, T.proxinum (Numma) and T.signatum (Fasricius) 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 (Nunva) and D. pubipenne (Branororp) 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 (Mannerueim) (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 (Gyiiennal) (type-species) and C. fuberosus Niymva 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 tfuberosus 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 fuberosus 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: 7. elongatus Scureiner (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 todth absent. Crop closely covered with pu-
bescence. ‘

Genus Xylocleptus FERRARI
(Fig. 70)
Species examined: X. bispinosus (Durrscumit) (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: O.obanus Haceporn 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: 7T.coffeae (Eccers) and T.striatus Nosucur 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 (Rarzesurc) (type-species), D.baikalicus Reitter, D.cristatus
Inouve et Nosucui, D. hectographus Reirter, D. luteus Branororp, D.niijimai Nosucui, D.pini
Nuyma, D.rugicollis Eccers, D.striatus Eccers 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 blunt 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 Stroumever from West Africa.

Narrow, slightly narrowing posteriorly. Anterior plate short, strongly sclerotized; 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 Eccers 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 NILJIMA
The structure of the proventriculus of this genus has already been described in the
original description of O.kumamotoensis Nuyma.
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Genus Pseudopoecilips MURAYAMA
(Figs. 75, 122 & 123)
Species examined: P.mikuniyamensis Muravama and P.pilosus (Branororp) (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 plate 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 (Stroumever) (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 Nosucui, P, japonicus (Eccers) and P.nubilis (Branprorp) from Japan,

Narrow, slightly narrowing posteriorly. Anterior plate strongly sclerotized, somewhat
produced in antericr 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 Eicunorr 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,
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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 Eicunorr (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 Xylosandrus REITTER
(Fig. 80)
Species examined: X.brevis(Eicunorr), X.compactus (Eicunorr) and X. germanus (Banororp) 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 Branororp, X.amputatus Branororo, X, apicalis Branororp, X,
atratus Eicunorr, X.defensus Branororp, X.exesus Branororp, X.mutilatus Branororo, X.rubri-
collis Eicunorr, X, schaufussi BLanororp, X. seiryorensis Muravama, X, semiopacus Eicunorr and
X. seriatus Branororp 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 Branororo, X.atratus Eicunorr, X.defensus Branprorp, X.exesus BLANDFORD,
X. mutilatus Branororp and X. seriatus Branprorbp.

Anterior plate rather large, with weak or strong sutural teeth; apical teeth distinct in
seriatus; marginal bristles present in afratus, defensus, exesus and seriatus.

Type 3. X. amputatus Branororo, X. schaufussi Branprorp, X. seiryorensis Muravama and X.
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semiopacus EicauorF.
Anterior plate very narrow, with fine granules instead of apical or sutural teeth.
X. rubricollis Eicunorr 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 ScueoL 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 Webbia HOPKINS
(Fig. 90)
Species examined: W. costulatulus Scueor from Borneo.

Small, nallow and slightly narrowing posteriorly. Anterior plate absent. Posterior plate
long; closiné 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 Horxins 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 MorscuuLsky (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.chalcographus (Linng) (type-species), P.seirindensis Murayama and P.
foveolatus Eccers 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 (Reirter) 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: O.angulatus (Eicmnorr), O.golovjankoi Piarnitzky and O.laricis (Fasricius)

(type-species) from Japan, O.proximus (Eicunorr) 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 Ips DEGEER
(Figs. 134 to 138)

Species examined: I.acuminatus (Gyiienuar), I.cembrae (Heer), I.tosaensis Muravama and I.
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typographus japonicus Nunma from Japan, I. kuniyoshii Nosucmi from Ryukyu, I.duplicatus

(Sanieerc) from Siberia, I typographus (Linng) (type-species) and I. 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 fosaensis, and quite absent in kumiyoshii; 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 ftypographus 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; closing 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 Branprorp (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 Zivmerman from North America.

Nerrow, slightly narrowing posteriorly. Anterior plate comparatively short, sclerotized 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 Horxkins 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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with pubescence.

Genus Pityophthorus EICHHOFF
(Fig. 98)
Species examined: P.jucundus Branororp from Japan.

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 Buackman 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 (SawamoTto).

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.

Genus Monarthrun(t KIRSCH
(Fig. 101)
Species examined: M. fasciatum (Sav) 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 Scueor and P.plaumanni Screor 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 Eccers and C.schaufussi Eccers 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 Scueor 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 ScueoL 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 Branororp, S.mikado Branprorp, S.shogun Buranororo and S.tycon

Branprorp 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 Branororp, P. lewisi Branprorp, P. modestus Branororp and P.
severini BLanororp from Japan, P.lepidus Cuaruis from the Philippines.

Very smzll 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.
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Genus Trachyostus SCHEDL
(Fig. 108)
Species examined: T.schaufussi (Stroumever) from West Africa.

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 Branororp 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 ScueoL 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 Nunma et Muravama 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 Scueor 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 Ipinae. 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 Ipinae, 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 Scueor, M, kikusuae ScueoL and Micracidendron montanum ScuepL of the subfamily Ipinae.
Nunmal¥?(1913) mentioned that Hyorrhynchus lewisi BLanprorp from Japan is truly xylophagous.
The author ascertained it on the galleries made in Fagus crenatus Brume. According to this
material, a primary tunnél 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 Branororp, Taphrorychus coffeae (Eccers), T. striatus Nosucur and Hypothenemus
expers BLanororp, 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

Phloeophagy ﬁg}&‘t ophagy Xylophagy Spermgt}:);gy

Scolytus +

Bothrosternus +

Sphaerotrypes +

Hyorrhynchus +

Pseudohyorrhynchus ? ?

Neohyorrhynchus +

Sueus +

Strombophorus - + +
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Phloeophagy

Xylo-
mycetophagy

Xylophagy

Spermato-
phagy

Peronophorus
Rhopalopselion
Diamerus
Hylastes
Hylurgops
Pseudohylesinus
Tomicus
Hylurgus
Dendroctonus
Hylesinus
Leperisinus
Pteleobius
Alniphagus
Scierus
Hylastinus
Xylechinus
Phloeotribus
Phthorophloeus
Hypoborus
Renocis
Phloeosinus
Hpylesinopsis
Polygraphus
Carphoborus
Micracis
Pseudothysanoes
Cryphalomimus
Ctonoxylon
Cryphalus
Ernoporus
Ernoporicus
Mar gadillius
Euptilius
Phellodendrophagus
Cryphalomorphus
Eocryphalus
Cryptocarenus
Taenioglyptes
Hypocryphalus
Hypothenemus
Stylotentus
Trypodendron
Dendrotrypum
Dolurgus
Crypturgus

I e T T S e e R A T T S

+F o+t o+

+ + +

+*

+

*

in the adult stage only.
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Phloeophagy

Hylo-
mycetophagy

Xylophagy

Spermato-
phagy

Thamnur gus
Lymantor
Xylocleptus
Ozopemon
Taphrorychus
Dryocoetes
Cyrtogenius
Car posinus
Pseudopoecilips
Dryocoetiops
Poecilips
Coccotrypes
Premnobius
Xylosandrus
Xyleborus
Crestus

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

4+ + A+t +

+++++ A+

o+

FH o0t o+

+

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

Niusstin 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: - :-eerreesterrmimiiniiiii e 2
- Anterior p]ate without apical 001019 R TR T T TR R LT TR PP TP P PP PP PPPRT PP

2. Anterior plate emarginated in middle of anterior margin
- Anterior plate almost straight or produced anteriorly in middle of anterior margin, never
EMATZINALEA <+evererrrerrrr ettt 3
3. Anterior plate very short, less than one-third as long as the posterior, with anterior
margin almost Straighter--eeesreeeerreeeriermnimmiiiiieeiiece Cyrtogenius cribricollis ScupL
- Anterior plate long, more than half as long as the posterior, strongly and roundly
produced in middle of Anterior IMATEIM:«««---rerreerrreerrrrmmernutenieeneeniene et 4

4. Sutural teeth on anterior portion distinctly long and sharply pointed; basal ones of

masticatory teeth with larger tubercles:::e---reeeeemeeeneeens Pseudopoecilips pilosus (BLanprorp)
- Sutural teeth short and rounded at apices; masticatory teeth normal ::ececoeereiriniiiii.
........................................................................ Pseudopoecilips mikuniyamensis Murayama
5. Marginal DriStles Presermtec-srseeeeseeermortiiiiirittt ittt ttentsee st aeiaae 6

—- Marginal bristles absent but anterior ones of masticatory teeth with a few short seta-
like SpINES Near 1ateral S ««ce--seeemererseramittmiiiteaiietrartetastte st ettt e e e e abeseassseae s 14

6. Marginal teeth on antero-median concavity of anterior plate smaller, not pointed at apices

- 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 LOME:+rerrerrerreereemeees i Coccotrypes pygmaeus Eicuuorr
- Anterior plate longer than one-third as long as the posterior, not or slightly wider than

8. Frontal margin of anterior plate strongly produced anteriorly, marginal teeth on antero-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

median concavity of anterior plate distinct but small; emargination of anterior margin
extending beyond middle of anterior plate::--:::-eeeeereemreriniinenn Poecilips nubilis (BLanprorp)
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
Masticatory teeth With NUMETrouS tUDEICIES: s ttrererereterrarertecteteeisisnecssiiocreresrasisctiesaesananas 10
Masticatory teeth WIithout tUDErClE:  eeeeererettmiieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitaittiotiiesiotcanrancnns 11

Anterior plate narrowly emarginated in middle of anterior margin; closing teeth short,
not extending to posterior two-thirds of masticatory brush:-:«:e-eeeee: Poecilips fagi Nosuchi
Anterior plate widely emarginated postero-mesally; closing teeth longer, extending beyond
posterior two-thirds of masticatory brush «:-ecoeeeereiieiniiiiiin. Dryocoetes niijimai Nosucui
Anterior plate with strongly sclerotized stripes along margin of deep cleft; apical teeth
DOt POINted And WIE:-++e-seeeessrtemmrerenttentie et e e st eb ettt e e e 12
Anterior plate without sclerotized stripe; apical teeth pointed and narrow:::e.coc.eoeeeee 13
Anterior plate short, about one-half times as long as the posterior; apical teeth ending
anteriorly before middle of anterior plate-.::-:t-seeereeeeeeeees Carposinus pilippinensis (Eccers)
Anterior plate long, slightly shorter than the posterior; apical teeth extending anteriorly
beyond middle of anterior plate:--:-eecreeeeremreniiiniiiiiiiiinin., Dryocoetiops laevis (STROHMEYER)
Emargination of anterior margin of plate deeper, extending beyond middle of anterior
plate; apical teeth small and bluntly pointed:::::-:ceseeeereeerees Taphrorychus striatus NosucHi
Emargination of anterior margin of plate shallow, not extending to middle of anterior
plate; apical teeth long, sharply pointed and curved outward-::-:: Poecilips japonicus Eccers

Anterior plate with both marginal teeth on inner margins of concavity and several teeth

TNSIAE OF THAte++++eeerrennntereermumuieteertraaaeeeeterretrnaaaeeeaettnnieestesaaessttraseis seratesrarransnsssssnen 15
Anterior plate with marginal teeth Only:erreeeemeerieriiiimmmiii 17
Posterior ones of sutural teeth distinctly longer than anterior ones:::-::-c-eceseeeceieciiniin.
............................................................................................. Dryocoetes baikalicus Reirrer

Posterior ones of sutural teeth equal in length to or slightly shorter than anterior ones::-16
Emargination in anterior margin of plate deeper, reaching beyond middle of anterior plate
.......................................................................................... Taphrorychus coffeae (EGGERS)

Emargination in anterior margin of plate shallow, not reaching to middle of anterior

~~~~~~~~~ Dryocoetes autographus Ratzesurc*, D.hectographus Reirter and D.rugicollis Eccers
Anterior plate nearly half as long as the posterior; masticatory teeth with seta-like
spines on anterior area; apical teeth arranged almost transversely «--:cseeeeserrriseennnennes
....................................... 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 «eeeseseererramsnecemnmmnneneenee
--------------------------------------------------- Dryocoetes cristatus Inovye et Nosucur and D. pini Niujima
Anterior plate with median longitudinal SULUTE ereereeerercanssrrontintonaiiueantonsscssasnascatiisonas 19

*  According to NissLin6® (1911~1912) and Krivorurzkaja™ (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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20.

21.
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....................................................................................... Dolurgus pumilus (MANNERHEIM),
Crypturgus pustlus (Gyrrenuar), C.tuberosus Nunma and Tiarophorus eleongatus ScHREINER
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 S LI @ s e s v v v eeeeetnennnenuuunnnuuuetteteettieenttisearsesseseeesstasenasssessssnesnnsstsscssccsrsonsoasans 20
Tubercles on anterior plate large and isolated:««:-c-scerecererececeeee Lymantor coryli LowenpaL
Tubercles on anterior plate minute, arranged in some tranSverse IOWS::::tre-reeeeseencineens 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-«:-«--esceeeeeees
........................... creerseesenenei s ssnaeennsnnseeenens Xylocleptus bispinosus (DurTscumit)

Key to the species of the genera Xyleborus EICHHOFF and
Xylosandrus REITTER by the proventriculus
Anterior plate very short or nearly vestigial; masticatory teeth without or with fine
tubercles «+oereee- et e et ettt e e an e eenaes et aeereetetenaetae et eneneren et sras st tatsratens 2
Anterior plate absent; anterior masticatory teeth with three or four long seta-like spines
....................................................................................... Xyleborus adumbratus BLANDFORD
Either apical or sutural teeth present-s:-+e:«+++ e 3
Both apical and sutural teeth absent::eeeeeeeereeremrierimiii ... 8

Sutural teeth on anterior plate quite long, more than four times as long as wide- -
................................................................................................ Xyleborus exesus BLANDFORD
Sutural teeth on anterior plate short, less than four times as long as wide: csseeeeeveeeenes 4
Sutural and apical teeth spreaded posteriorly, in connection with femoral teeth of serra-
tion; marginal DriStle ADSEIterceceererreteeetrertatttiiatiientesisistisetetieeiiratnotacisttitancsontcsirsinsiions 5
Sutural and apical teeth widely spreaded posteriorly, separated from femoral teeth of
serration when they are present, marginal bristles present:.:..occocerereveiiniiiii. 6
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 BLanpFORD
Femoral teeth PLESEIL  cor e erneeestett ittt ttettiatittrtetetitsutattieiitaitiititi ittt 7
Femoral teeth absent ««e-eceeeceereens et teeee ettt e reen e aaan s ens Xyleborus seriatus BLANDFORD
Anterior plate almost straight in anterior margin; marginal bristles short; apical teeth
minute and arranged obliquely ................................................... Xylebo,:us atratus EicunorFr
Anterior plate finely but distinctly produced in middle of anterior margin; marginal bristles
long; apical teeth long and almost arranged transversely------ Xyleborus defensus BraNDFORD
Anterior plate weakly serrated along anterior margin of concavity, with four or five rows
of tubercles along whole length of median longitudinal suture:::---:coooereremaiiinn,
.......................................................................................... Xyleborus amputatus BLANDFORD

Anterior plate without tooth in anterior margin, with only two or three tubercles on base
OF ClOSINE HEELR-«te+s-vsreeaneteerantaritttaiit e et ettt et e ettt e et e e e st e e ettt e e er et e et e e at e ens e ebeeene s 9
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9. Marginal DriStles DPrESEItes««s-seersstristiriiniiiitiiitiii i bbb 10
— Marginal bristle abSentsss«t--teereesererrreistriuaniiiiniiinreieeees Xylosandrus brevis (Eicruorr),

X. compactus (Eicunorr), X. germanus (Branororp) and Xyleborus semiopacus Eicunorr

10. Marginal bristles very fine, nearly spine-like:::-scceoeeeeveee Xyleborus seiryorensis Murayama
- Marginal bristles long (distinctly longer in ##bricollis)-----«+ecrsserseeeesesrueniemnnniinnienen,
------------------------------------------------ Xyleborus rubricollis Buanororo and X. schaufussi BLanprorp

Key to the species of the tribe Ipini by the proventriculus

1. Sutural teeth PLESEII vereertern ettt ittt e 2
— Sutural teeth absent «crccceerrersiaiietiiiiiiiiiiiiiiiiaiiiiiiiiiiiiiieariiiiaeaees Ips kuniyoshz'i NosucH1
2. Sutural teeth arranged along whole length of median longitudinal suture; marginal bris-
tles situated only on poSterior end ««-:oeeeeeriimiiiiiii SO 3

- Sutural teeth arranged onA anterior half; marginal bristles usually arranged in a long
lateral row, extending from each anterior corner of plate to posterior end----:-seeeeeeeeees 13

3. Closing teeth long, nearly extending to posterior end of masticatory brush; proventricular
plate TWAAE weerrrerenrerertteeiattttieiintateteteeeeatetrenteeeesnnansaessnnsnneesssonsnantassoetonnessassasssnsestanrornere 4

- Closing teeth short, not extending to posterior end of masticatory brush; proventricular
plate usually narrow (except MMEEPS) v+ vnrerensrnmennrnneneeni 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:«--s-sreerererereenss
..................................................................... Pityokteines spinidens Rerrtr

— Anterior margin almost straight AN DATE creerrertrerrarttiiiiiinetetiosiiiioaiatcacrsetsrsaennneeeinerns 5
5. Apical teeth very small and arranged in a transverse line; true marginal bristle absent
..................................................................... Pityogenes foveolatus Eccers

Apical teeth long, especially in median ones and arranged in shallow, V-formed line;

marginal bristles PIESEIIE corererrcnrmntertntii i e 6
6. Femoral teeth Long «-reereerreeeeerereeiieminnitiinieneneenneens Pityogenes chalcographus (Linng)
— Femoral teeth IndiStinCheceseeeerseeeeremeeiiiiiiiiiiiiiiiiiiieiiein Pz'tyogenes setrindensis MURAYAMA

7. Apical teeth arranged loosely, lateral ones rounded at apices; closing teeth weakly furcate
........................................................................ Mimips pilosel[us Browne

- Apical teeth arranged closely, rather sharply pointed; closing teeth usually not furcate

ADICALLY -+t ++++rvereeseree sttt s

8. Anterior plate short, less than half as long as the posterior
................................................................... wveseeesennee-Orthotomicus goloviankoi PiatowiTzky
- Anterior plate long, more than half length of the poSterior::-«:sseeeessereieiiiieiiiiin 9
9. Closing teeth extending beyond middle of masticatory teeth; apical teeth long and ar-
£ANEEd OBLIGUELY «+eerererestemrrserttrr ittt 10
- Closing teeth not or hardly extending to middle of masticatory teeth; apical teeth small,
arranged trANSVErSEly ««w r mwererrrmrinsiiniiniiie e . Orthotomicus laricis (Fasricius)
10. Apical teeth becoming abruptly smaller laterally:.--:-.--- Orthotomicus angulatus (Eicunorr)
- Apical teeth becoming gradually smaller laterally:«« - sssssesreeriemrurmireniseniiniiiiiinisisene 11
11. Sutural teeth consist of about seven teeth ««ooeoveeveieieiees Orthotomicus proximus (Eicunorr)
— Sutural teeth consist of ten or more teeth «voeeereeriiiiiiiiiiiiiiiiiiiiiiiiiiii 12
12. Sutural teeth rather bluntly pointed at tips; anterior plate shorter than the posterior----:-

................................................................................... Acanthotomicus spinosus Branprorp
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- Sutural teeth rounded at tips; anterior plate nearly as long as the posterior:::+::-eeeeeeeeee.
................................................................................................... Ips tosaensis Murayama

13. Anterior plate distinctly longer than the posterior; closing teeth extending beyond middle
of masticatory brush; marginal bristles very long --:---ec-eeeeereeeeenes 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 -:---sc-eecoeeereeiiiene Ips typographus (Linng)
- Anterior plate long, nearly equal in length to the posterior::::-seecceceseiiiiieiiinminii. 15

15. Closing teeth extending to middle of masticatory teeth:-:cecesrerresresiiiiiiiin.
................................................... IPS acuminatus (GYLLENHAL) and 1. duplicatus (SAHLBERG)
- Closing teeth not extending to middle of masticatory teeth:---ccceeeeeee 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 Scolytoidea

Primitive

Specialized

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.

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.

1. Scolytidae-Scolytinae

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 antennal clubs and the strongly ridged lateral margins of the pronotum in the external
morphology of the adult. And the proventriculus, as previously stated by NijssLin12 (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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Table 4. A comparison of some main characters of the proventriculus among the genera

Lateral teeth of

Irregular tuber-
serration

tures or rows of
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Median longi-
tudinal suture
Sutural teeth
Emargination in
anterior margin
Apical teeth
Marginal bristles
Transverse su-
tubercles
Masticatory
brush

Closing teeth

+ | Anterior margin

Scolytus
Bothrosternus
Spbhaerotrypes
Hyorrhynchus
Pseudohyorrhynchus
Neohyorrhynchus
Sueus
Strombophorus
Peronophorus
Rhopalopselion
Diamerus
Hylastes
Hylurgops
Pseudohylesinus
Hylur gonotus
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
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+ Present. + Present or absent variable within the species or plates.
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Median longi-
tudinal suture

Sutural teeth

Emargination in
anterior margin

Apical teeth

Marginal bristles

Transverse su-

tubercles

Irregular tuber-

cles

Lateral teeth of
serration

Masticatory
brush

Hypothenemus
Stylotentus
Trypodendron
Dendyrotrypum
Dolur gus
Crypturgus
Thamnurgus
Tiarophorus
Lymantor
Xylocleptus
Ozopemon
Taphrorychus
Dryocoetes
Cyrtogentiis
Carposinus
Orosiotes
Pseudopoecilips
Dryocoetiops
Poecilips
Coccotrypes
Premnobius
Xylosandrus
Xyleborus
Cnestus
Webbia
Arixyleborus
Eccoptopterus
Mimips
Pityogenes
Pityokteines
Orthotomicus
Ips
Acanthotomicus
Pityoborus
Conophthorus
Pityophthorus
Pseudopityophthorus
Mpyeloborus
Gnathotrichus
Monarthrum
Pterocyclon
Corthylus
Microcorthylus
Tricolus
Scolytoplatypus
Platypus
Trachyostus
Crossotarsus
Doliopygus
Diapus
Diacavus
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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 pfoventricular 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
xylophagous.

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. Branprorpl® (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”.
Haceporn®5® (1910) and many authorities followed him to place this genus in the subfamilies
Hylesininae or Hyorrhynchinae of the family Scolytidae. On the other hand, Nunma? (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 Branororp, it is probably xylo-mycetophagous in the early stage. The
author®D (1964) illustrated the gallery of Neohyorrhynchus niisimai (Eccers) 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 Swueus, 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 Muravamall® (1951), has the anterior plate
strongly degenerated. According to a private message from Woop, the habit of Bothrosternus
is little known, but they are xXylo-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 antennal 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. NussLin16® (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
Carphoborus
Hypoborus
Phloeosi@; Hylastini Hylesinini Hyorrhynchini
l Hylurgini Phloeotribini Bothrosternus
Renocis Hylesinopsts
Hylurgonotus

Diamerus Peronophorus

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 tfibe 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 qivided into the following four types:

i. Taenioglyptes-type

In 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 Woop?3¥
(1954), Cryptocarenus has been ranked to the tribe Cryphalini from the tribe Pityophthorini;
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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
Cryptocarenus-type

Taenioglyptes-type

In the external characters, the tribe Xyloterini are distinguished from the other ambrosia
beetles by having both the biparted eyes and solid antennal 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 of the anterior plate is very important in ascertain-
ing the phylogenetic relationship of the groups. In the primitive genera of this tribe sucl:
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 antennal 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 Branororp 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 BrLanprorp 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:

Xyleborini
Coccotrypes Premnobius
rorychus Carposinus
gzggcoetyes Dryocoetiops
Orosiotes
Poecilips
Ozopemon
Cyrtogenius
Thamnurgus Pseudopoecilips
Tiarophorus

Lymantor

Crypturgus / Xylocleptus
Dolurgus

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 Ipini 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 Ipini by the longer closing teeth, which extend almost to the posterior end of the

masticatory brush. - Seesstvrsev#D (1926) described the Orthotomicus longicollis (GyiiennaL) 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 fosaensis
Muravama and I kuniyoshii Nosucui which show a somewhat Orthotomicus-like 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

Orthotomicus
Mimips Ips t is. Ips
1. kuniyoshii

Pityokteines

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
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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 Scclytidae 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 Morimoro® (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 proventticulus is
cylindrical and very small; the ;:nterior plate is nearly vestigial; the closing teeth aré narrow
and growing between the anteridf margin of the plate and base of the masticatory brﬁsh 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 Branororp, 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 proventriculﬁs is cylindrical and not contracted posteriorly.
vii. Grnathotrichus-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 DIUSH PIESEIL «+reereesseeseesrrermrmeoiiiiitiait ittt 2
— Masticatory brush absent «ccccoveeeerevenririiiii Scolytus
2. Anterior plate usually large, with apical teeth, or transverse sutures or rows of tubercles

(except CrypPRALIUS) «-eevemeeeernteneeettiiiii e 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

ADISEIUE +++evveseernnnnnnenseeeeeerentntetettntatstr ettt ettt e e e e e e e e et eaaeaeeaeaeeaeraaateaaeeeeneneres 51
3. Anterior plate distinctly bordered by crop in anterior margin, usually well sclerotized in

TEACLE ++eeeeesereer ettt 22
- Anterior plate contiguous to crop, usually weakly sclerotized in middle: - ceeeeeeerieecnennns 4

4. Anterior membraneous area of plate with a tuft of long seta-like spines before emargina-
10 TR R R R T TR PP 5
- Anterior plate without membraneous area of emargination, never with tuft of spines on
Hhat ATEarerrerrerereemniiietietiii ittt ittt ettt titti ettt sttt b e ttanenraneenre 6

5. Anterior plate with transverse rows of fine tubercles setetentsee et e seans Pseudothysanoes

- Anterior plate with several large spines on lateral sides - Micracis
6. Anterior plate much longer, more than one-third length of the posterior ---

- Anterior plate quite short, less than one-fourth length of the posterior--:

7. Tﬁberc]es on anterior plate arranged in transSverse rows -c:-:ceosceserseeseen -8
- Tubercles on anterior plate arranged irregularly isolated from each other:.c«:eeeeeseiieeiians 20
8. Anterior plate with a pair of lateral teeth of serration «-«--eeeeeereeerminniiiiii.,
B RIS Hylastes, Hylurgops, Pseudohylesinus, Tomicus, Hylurgus and Dendroctonus

— Anterior plate without lateral teeth Of Serration:--e--eeeseceeereceeeiirereiiieetroriiiassssinsinseces 9
9. Closing teeth narrow and furcate apically «tc--teverererimeecniiiiin, Diamerus
- Closing teeth wider and not or closely serrated on outside «-++e--seeeeerereenniiinin cereseesniine. 10
10. Anterior plate nearly as long as the posterior, with transverse rows of tubercles---::+«-- 11

- 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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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Anterior plate with much larger and isolated tubercles on loose -lines «+«-ereeeeeese +++Renocis
Anterior plate with transverse Sutures «t-eresosereesceceanaiis eeretrereeeiitititaetaristitiirasetietions 13
Anterior plate with some rows of tubercles, never with suture---+:-seeeeeeermeiiianiinn. 15
Masticatory teeth closely covered with tubercles or teeth::-«cveeeeeereemiineninininniin.. 14
Masticatory teeth without .tubercle OF tOOth tereeerreriiniiiiaiiiieiiiiiiiiiiiiiiiieiiienn, EETTTT PPN 17
Closing teeth very short, not or hardly extending to anterior third of masticatory brush
..................... e e seeennees Hylur gonotus
Closing teeth much longer, extending beyond two-thirds of masticatory brushe:ccceceeeeeeeens
------------ Hylesinus, Leperisinus, Alniphagus, Scierus, Hylastinus, Phloeotribus and Hylesinopsis

Masticatory teeth with numerous tubercles; anterior plate long, densely covered with fine
LUDETCLES «++evvervesennernnemmetanonueeinernsetarerneeeneesnsssesnsessstsssernsstnossssseneetrsssussssserssssserannseses 16
Masticatory teeth without tubercle; anterior plate short, sparsely covered with tubercles
...................................................................................................... seeeeeeer Strombophorus
Rows of tubercles on anterior plate somewhat irregular, not reaching to lateral margins;
femoral teeth strong, wide and comicale« e eereesrrerreerinirnrenneenns erereeeeieeereeeaeans Pteleobius
Rows of tubercles somewhat arranged in rows, reaching near lateral margins; femoral
teeth weak, narrow and seta-like:-eoeeerreereeeiinni, I Rhopalopseh'on

Transverse sutures long, reaching to lateral marging:.:--.coooovreenieiiinniiin. 18

Transverse sutures short, only situated in middle. --c-oreereeriereeeiiiiiiineninan.. Phthorophloeus
Posterior plate five times as long as the anterior; closing teeth not extending to middle

of masticatory Brush - eceveemiriii Xylechz'nus
Posterior plate more than four times as long as the anterior; closing teeth extending to
middle of MASHICALOTY DIUSR-«re seerreertrrrttasterteiteitire ettt 19
Posterior plate distinctly longer than the anterior -«-ceeeeeeeeee Phloeotribus puberulus Leconte
Posterior plate slightly longer than the anterior:.:::-c.ceeeeee Hylesinus cingulatus BLaNDFoRD

Anterior plate with a semicircular suture on posterior end, narrowly sclerotized, very
densely tuberculate on MeEmDbIaneoUs area «----es-sesesreersesiesannens e Peronophorus
Anterior plate without such semicircular suture, rather widely sclerotized in lateral sides,
sparsely tuberculate on MemMDIANEOUS ATEa-:--s+++sseeierersrsesriisneniieeriieeninnes Sphaerotrypes

Masticatory teeth or lateral sides of masticatory brush closely covered with fine tubercles

B RIATILIIIILIILELCE R Eynoporus, Ernoporicus, Phellodendrophagus and Eocryphalus
Masticatory teeth and lateral sides of masticatory brush without tubercle---Cryphalomorphus
Anterior plate strongly emarginated or membraneous in middle of anterior margin-.:- 23
Anterior plate sometimes sinuate or straight, never emarginated «-«.:--ooerreerrveceriiniini. 39
Apical teeth present «seeoeeeeeeee: e eetieetaeietnetanantteat et et taaaeteerarransanaeat et earreseasians 24
Apical teeth ahSemter e erseemrmmiumiimmini it ererens et eeaeeeeeeaereaareeraans 28
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....... L TR TTCPTPTIS: 25

Median margin of anterior plate strongly but narrowly marginated by sclerotized band

along emargination; median corners of anterior margin usually angulate and produced

..................... e ettteeetetteteatetaesteeatttieertaterratrteeetatantanesarnesaesasisstateanserrorsniressnirarsrisess 26
Median margin of anterior plate not marginated by sclerotized band; median corners of
anterior margin usually rounded:.:«-----+--- B TR Taphrorychus, Dryocoetes and Poecilips

Anterior plate large, nearly as long as the posterior, bearing about twenty marginal



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,
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DEISELS «vrerrererrsrrnernreninemniitiraitriinerniersieennnees PR Dryocoetiops
Anterior plate shorter than the posterior, with about eight marginal bristles -.c:ceceeeveees 27
Apical teeth distinctly large and arranged obliquely; emargination of anterior margin
reaching to middle of anterior Plate ceocerreniii e Carposinus
Apical teeth very small, almost transversely seriated; emargination reaching near
posterior end of anterior Plate seececocritiiiii e Geserertaeniisianine Premnobius
Anterior plate deeply emarginated from antero-lateral corners to posterior end of the
plate and strongly sclerotized along margins of cleft:-«-cceoeeeerteeieciiniiiinnii. Ctonoxylon
Anterior plate with median concavity not reaching posterior end of anterior plate --:--: 29

Lateral margins of concavity with large and sharp teeth -.- «+- Polygraphus

Lateral margins of concavity with small and blunt teeth «-ceccereireseiiiineninni.. 30
Anterior plate with transverse sutures or rows of tubercles:«-.:-steserereereneeniiiiiii. 31
Anterior plate without any transverse suture or row of tubercles..:c--seeeeusieneee Ozopemon
Anterior plate with a pair of curved sclerotized bands at posterior end:::--+- Cryptocarenus
Anterior plate without sclerotized bamd:««.:-seseeeererenmrnrmimmiatiiiiiiaiiis e 32
Median longitudinal suture PLESEIIE e errrnerenerusttattittitittu ittt sttt st s e 33
Median longitudinal Suture absents-««---«e-sseessserersrueessueeanas eeteeeteeaeereeeanrte et eeaieestannaeees 37

Anterior plate with deep cleft anteriorly stretching for whole width of anterior margin

or. broadly membraneous in middle --«-e-eeeeessrrreerrnnmnereenneee e et rrer e en e 34
Anterior plate narrowly emarginated in middle and evenly sclerotized «:ecceeeeeereecmnnnnn. 35
Anterior plate short, about one-fourth length of the posterior; tubercles finer, in dense
rows and connected With €ach OLREr:«r s eeereserrrrrerimrermmirirnetiirerriiieenieesres Pityoborus
Anterior plate long, about two-thirds length of the posterior; tubercles large in sparse
TOWS, excepting DOSEETIOT LWO TOWS:rererrersreosrerunttimtiatitietitiatetntatnattneenannes Conophthorus
Tubercles on anterior plate large, not arranged in FOW:«« ceeeeeerermreaniiniieniniin Lymantor
Tubercles on anterior plate minute, arranged in some transSverse TOWS strecccesecrsanncnes 36

Transverse rows of tubercles on anterior plate long, almost reaching to lateral ends:-:----

........................................................................................................... tessase Thamnuygus
Transverse rows of tubercles on anterior plate short, only situated in middle--- Xylocleptus
Closing teeth much wider and densely serrated on outside «-ecee-eeeveseereesreniiiieininniinin., 38

Closing teeth narrow and simple ........................................ -~-Carph0borus

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 ---«-esreeeeseerssereseniiiiinniinn. Pityophthorus
Anterior plate with apical or sutural teeth, or both:-cccerveerseiinniiiiniiiini.. w40
Anterior plate without both apical and sutural teeth cecceceeiaiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie 44
Closing teeth strongly forked at apices, extending to posterior end of masticatory brush
........................................................... ‘~---~~--------~~~~-----~-Taem’oglyptes and Hypocryphalus
Closing teeth usually not forked apically, if weakly forked, the teeth not extending to
posterior end of masticatory brush «+o-eeeeeerreeimniiiiii tecerrecseaienns 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:-ss.e-ssseeeiiiiiminiiiiiininin 42

Marginal bristles usually present, if absent, masticatory teeth with a row of femoral
teeth seeceercriiiinan e eetaettenaesaeaetaoieasonatosansoncasenoaseececnossenasosatseacacacatnocnenctientanenstrenioniararrans 43
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43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Marginal bristle and femoral tooth @BSENt «r«--rrtesseerrsreerarrmrirremiirieniniraasiaeans Cyrtogenius

Femoral teeth arranged in a longitudinal row; sutural teeth narrow or absent on posterior

ATEA e+ evrrrsesnnerineritunttaeet e thnte e ran et et et reea s e an e en s e ettt et an et eaare b et et et eantnaernn Ipini
Femoral tooth absent or irregularly arranged; sutural teeth broadened posteriorly:--«+«-----
................................................................................................................ Pseudopoecilips
Anterior plate with transverse sutures or Tows of tubercles: - reterrsreereereniiiiniiiiinenan. 45
Anterior plate without both transverse suture and row of tubercles:--:=-+e--cemeeee Cryphalus

Anterior plate with median longitudinal suture, at least in some plates of Hypothenemus

Anterior plate without median longitudinal SULUTE evererrerrrreetetioiieriittimiietrisretetiotsineens 47
Tubercles on anterior plate large, isolated in anterior and lateral sides, somewhat arran-
ged in rows; each closing tooth with a few teeth outsider--r--reevsereemeeenieienien. Hypoborus
Tubercles on anterior plate smaller, forming some transverse sutures; closing teeth
Slmple ................................................. Hypothenemus and St_ylotentus
Anterior plate nearly triangular, with four angulate rows of numerous minute tubercles
............................................................................................................... Cryphalomimus
Anterior plate nearly rectangular or trapezoid, with arcuate sutures:::-::--coeeeeeeenecennns 48
Masticatory teeth with strong tubercles caudad from outside of closing teeth::---eereeeees 49
Masticatory teeth without tubercle: - -ceeveoveeiieiriieiiiiiinin... Margadillius and Euptilius
Closing teeth long,; extending beyond middle of masticatory brush; masticatory teeth with
irregular femoral teeth-«coceeerrimriiiiiiiniii 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

Tiarophorus
Anterior plate almost as long as the poSterior: - ccoreeterrermeieiiiiii, Dolurgus
Anterior plate distinctly shorter than the posterior:::::sreeeserseeiiiinnini.. Crypturgus
Anterior plate completely degenerate; masticatory teeth bearing posteriorly from anterior
LA I vvrereeeeeeneneee e e ettt b et 59
Anterior plate very short, nearly vestigial; masticatory teeth beginning just before anterior

ITMATGILL o vveerreemeee ettt e 55

Masticatory teeth accompanied with abundant tubercles just laterad base of masticatory

DEUSH  eeeerererermmmmtermeeetitreriestetatesestesstarsesaeersmstessnseereseernne e erere e e e et e e s aerans 54
Masticatory teeth not accompanied with tubercle «-ecoeerreereriniiiiiiiiii ., 53
Growing area of closing teeth with fine tubercles before base:--:coeeeeeeeeerarriiiiiniii
........................................................ .- Webbia and Xyleborus adumbratus BLaxDFORD
Growing area of closing teeth SIMOOth:-+«« s seeereereriiiiiiiiii i
----------------------------------------- Hyorrhynchus, Pseudohyorrhynchus, Neohyorrhynchus and Sueus
Posterior plate narrow, more than three times as long as wide:-t-srerererrrncrrinaninniiciienees
--------------------------------------- Bothrosterinus, Pterocyclon, Tricolus, Corthylus and Microcorthylus
Posterior plate wide, less than three times as long as wide-«ceeeeeeereee Diapus and Diacavus

Proventriculus cylindrical, not narrowing posteriorly; closing teeth bearing posteriorly
from anterior Margin in an IrregUIar TOW-:::-sssssorrimmimititi et 56
Proventriculus more or less narrowing posteriorly; closing teeth bearing at anterior end
Of MAStICAtOrY DIUSh «++eveesserremrumerriisieiiiin e 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

....................... U g o ) AT
- All closing teeth seta-like, not serrated outside

............................................................ Platypus, 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. NissLint®? (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 presénts 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 spidteren
Entwurf einer phylogenetisch-systematischen Skizze den Kaumagen als ein sehr wichtiges
Kriterium heranziehen, wollten jedoch an dieser Stelle zunichst betonen, dass selbst dieses
Organ wegen der Mdglichkeit von Konvergenzen gelegentlich fiir die Beusteilung von Ver-
wandtschaften im Stiche lassen kann”.

After that, Scueor18” (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 aﬁ_ical teeth, and Gunathotrichus is also distinguished from 7Trypodendron 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 tb 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 prqventriculus 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 Branororp, 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. Ipine-type, Fig. 8.
Scolytoplatypine-type.
Al 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 variegatus RoeLors
Fig. 11. Pissodes nitidus RoEeLoFs
Fig. 12. Sitophilus orizae Linng
Fig. 13. Scolytus ratzeburgi Janson
Fig. 14. Bothrosternus cancellatus ScueoL
Fig. 15. Sphaerotrypes pila BLanprorp
Fig. 16. Hyorrhynchus lewisi BLanprorD
Fig. 17. Pseudohyorrhynchus wadai Murayama
Fig. 18. Neohyorrhynchus niijimai (EcGErs)
Fig. 19. Strombophorus ericeus Scuauruss
Fig. 20. Peronophorus adhorrens Eccers
Fig. 21. Rhopalopselion thompsoni SchepL
Fig. 22. Diamerus inperfectus Eccers
Fig. 23. Hylastes plumbeus Eicunorr
Fig. 24. Hylurgops transbaicalicus Eccers
Fig. 25. Pseudohylesinus neburosus (LecontEe)
Fig. 26. Hylurgonotus antipodus Eccers
Fig. 27. Hylurgus ligniperda (Fasricius)
Fig. 28. Dendroctonus pseudotsugae Horxins
Fig. 29. Tomicus piniperda (Linng)
Fig. 30. Hpylesinus tristis BLanpForD
Fig. 31. Leperisinus orni (Fucus)
Fig. 32. Pteleobius scutulatus (BLaNDFORD)
Fig. 33. Ainiphagus alni (Nujima)
Fig. 34. Scierus annectens Leconte
Fig. 35. Hylastinus frankhauseri ReiTTeR
Fig. 36. Xpylechinus pilosus (Ratzesurc)
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Phloeotribus puberulus LeconTe
Phthorophloeus spinulosus Rey

Hypoborus ficus Ericuson

Renocis heterodoxus Casey

Phloeosinus rudis BLanprorp

Hylesinopsis dubius Eccers

Polygraphus proximus BLanpForp
Carphoborus minimus (Fasricius)
Micracis hirtellus LeconTe
Pseudothysanoes rigidus (LecoNnTE)
Cryphalomimus ghanaensis (ScuepL)
Ctonoxylon nodosum Eccers

Cryphalus kurenzowi (ScHepL)

Ernoporus longus Eccers

Ernoporicus spessivizevi BERGER
Margadillius corpulentus (Sampson)
Euptilius thailandicus ScueoL
Phellodendrophagus elegans KrivoLutzraja
Cryphalomorphus birosimensis (Murayama)
Eocryphalus semenovi Kurenzov

Cryptocarenus haveae HaceporN

Taenioglyptes montanus (Nosucur)
Hypocryphalus mangiferae STeBBING
Hypothenemus expers BLanpFORD
Hypothenemus sp

Stylotentus concolor (Haceporn)
Trypodendron lineatum OLivier
Dendrotrypum pubipenne (BLANDFORD)
Dolurgus pumilus (MANNERHEIM)
Crypturgus pusillus (GyLLENHAL)
Thamnurgus euphorbiae (KusTer)
Tiarophorus elongatus SCHREINER
Lymantor coryli (Perris)
Xylocleptus bispinosus (DurtscumiT)
Ozopemon obanus Haceporn
Taphrorychus striatus Nosucui
Cyrtogenius cribricollis ScrepL
Carposinus philippinensis (Eccers)
Pseudopoecilips pilosus (BLanprorp)
Dryocoetiops laevis (STROHMEYER)
Poecilips japonicus Eccers
Coccotrypes pygmaenus Eicunorr
Premnobius cavipennis Eicunorr

Xylosandrus brevis (Eicunorr)
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Fig. 8l. Xyleborus adumbratus BLanprorDp

Fig. 82. Xyleborus apicalis Buanororp

Fig. 83. Xyleborus atratus Eicunorr

Fig. 84. Xyleborus exesus BLanprorp

Fig. 85. Xyleborus mutilatus BLanprorp

Fig. 86. Xpyleborus seriatus BLanprorp

Fig. 87. Xyleborus seiryorensis Murayama

Fig. 88. Xyleborus rubricollis Eicunorr

Fig. 89. Cnestus murayamai ScuroL

Fig. 90. Webbia costulatus ScuepL

Fig. 91. Arixyleborus rugosipes Hopxins

Fig. 92. Eccoptopterus sexspinosus MoTscuuLsky
Fig. 93. Mimips pilosellus Browne

Fig. 94. Pityokteines spinidens (RE1TTER)

Fig. 95. Acanthotomicus spinosus BLANDFORD
Fig. 96. Pityoborus comatus ZIMMERMAN

Fig. 97. Conophthorus lambertiarae Hopxins
Fig. 98. Pityophthorus jucundus BLaNDFORD
Fig. 99. Pseudopityophthorus pubipennis (LeconNTE)
Fig. 100. Gnathotrichus sulcatus (LecoNnTE)

Fig. 101. Monarthrum fasciatum (Say)

Fig. 102. Pterocyclon plaumanni ScHepL

Fig. 103. Corthylus schaufussi Eccers

Fig. 104. Microcorthylus puerulus ScuepL

Fig. 105. Tricolus senex ScHEDL

Fig. 106. Scolytoplatypus mikado BLaNDFoRD
Fig. 107. Platypus severini BLaNDFORD

Fig. 108. Trachyostus schaufussi (STROHMEYER)
Fig. 109. Crossotarsus niponicus BLaNDFORD

Fig. 110. Doliopygus aduncus ScuepL

Fig. 111. Diapus truncatus Nujma et Muravama
Fig. 112. Diacavus serratus ScHeDL

Fig. 113. Dryocoetes autographus (Ratzesurc)
Fig. 114. Dryocoetes baikalicus RriTTER

Fig. 115. Dryocoetes cristatus Inouye et NosucHt
Fig. 116. Dryocoetes hectographus ReitTer

Fig. 117. Dryocoetes luteus BrLaNDFORD

Fig. 118. Dryocoetes niijimai Nosuchi

Fig. 119. Dryocoetes pini Nujma

Fig. 120. Dryocoetes rugicollis Eccers

Fig. 121. Dryocoetes striatus Eccers

Fig. 122. Pseudopoecilips pilosus (BLANDFORD)
Fig. 123. Pseudopoecilips mikuniyamensis Murayama
Fig. 124. Poecilips nubilis (BLanprorp)
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Fig. 125. Poecilips fagi (Nosucur)

Fig. 126. Pityogenes chalcographus (Linne)
Fig. 127. Pityogenes seirindensis Muravama

Fig. 128. Pityogenes foveolatus Eccers
Fig. 129. Orthotomicus laricis (Fasricius)

Fig. 130. Orthotomicus angulatus (Eicunorr)
Fig. 131. Orthotomicus golovjankoi Piatnitzky
Fig. 132. Orthotomicus proximus (Eicunorr)
Fig. 133. Ips typographus japonicus Nnjua

Fig. 134. Ips sexdentatus (BoErrn)
Fig. 135. Ips acuminatus (GyYLLENHAL)
Fig. 136. Ips cembrae (Heer)

Fig. 137. Ips duplicatus (SAHLBERG)
Fig. 138. Ips tosaensis Muravama

Index
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SPIMOSUS  w+veeereersseesresninininiiiinens 66,76
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QING orerererre e 51
Ambrosia beetles -« reereeereereennnnn 42, 45, 70, 86
Anterior plate------~~-~~~--~-'--~-~j ...... 44,45, 46
Apical laminate teeth ««rreeecrerrecieniiieniannen. 45
Apical teeth
Arixyleborus
rugosipes
BlAttIdae cceeceereeereecoreecmmerersiermmieecmenseecnns
Bostrychidae
Bothrosternine-Hyorrhynchine-type: ---««--s-++s: 80
Bothrosterninj«««--seeeeeeereeeennes 47,70, 83, 85, 86
BOhrOSternus +--+vvereeervineneseenns 47,70,78, 81, 90
CANCEULALUS +++evrreeerrmsremennnneneeetenrasaeeees 47
Bark beetleswoeeerseoseeeiniinniniinniniinnins 42,70
Carphobgrus ++evsssevssseeesees 54,71, 78,81, 89, 91
THGHEIUS ++++vvverrerersnnremeemnasieeesrianiieaaees 54
swainei
Carposinus
DRILIPPINENSIS +++vveereereerrermemmunmunineinns 61,74
Closing teeth «eeeereesreeserenneeninennes 44,45, 46
Cnestus ---64,72,79,91
PR GYAINGiee o eveeseensssssssssnsssinisisinans 64
COCCOtrypes ~wrverrnnsenen 62, 70,72, 79, 83, 84, 88
DYGINAEUS +++vvvvvvevrnsnssseeariiiiiiiiiiiiia 62,73
Conophthorus «++ - ceveereeeeenss 66, 70, 72,79, 85, 89
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JAIMBETLI@I@E ++++vvveerreerereeerrmniinnieeeeinns 66
COrthyling-type ««+ - eveereerveessneeninnnienns 86, 87
Corthylini 67,70, 83, 85, 86
Corthylus 68, 72,79, 85,90
FODUSLUS ++revvrrrnrereemrmmmiiiiiiinssseeeeranneaes

schaufussi
COSSONINAE  vvrererrrosesrasterrntereiarersrnecseerinens

CrOSSOLAYSUS ++reerevssrmmereesaienness

niponicus
Cryphalini ---«ceee-sveersseeenees 43,55, 70, 82, 83, 84
55,71, 78,90

GRANAENSIS -+ ++vvseevromsereesnnirninie s 55
Cryphalomorphus -+ s-wvessesvenens 57,71, 78, 88

DIV OSITNENSES +++vvvrerrnrerserersnorrossunssorennens 57
Cryphalus -+++--eeveeee

BUY@HZOW T ++++vereorerereersneesisnsaincinnanans

Cryphalomimus

Cryptocarenus -+« -«-=esesesesenuans

JUAVEQE +++++++ervrrererrrnereseneriiieeeeiaeeeranens

camernum

TOAOSUML-+++++verrevrsermiiseeririiiieseeressnenns 55
Curculionidae «-cc-eecereeerremeennenns 42, 43, 45, 80
CyrtOgenins -+ vseresersseerosenns 61,72,79, 83, 84, 90
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CHIDYICOLIES ++vverrvsvrnrernrennerinrerineansens 61,73
DendroClOnms «++++errsvererenseernivessunns 50,71, 78, 87

pseudotsugae
DenArOSINUS +++++vvererrereernererriisetrineeiineniones
Dendrotrypum -+ -sseeeereeessiiennns

GCOFES +eveesrervnserrunesriniereieeesiiiersiiaeaanans 59

PUBIPENIE ++vverevvrreronsesiniiriniiiiiiie s 59
DiIQCAVUS +++overrrrrnrerarrasnsnraesnsueenans 69,72, 79, 90

SEYFALUS +vvvrerrnrrersrrrnrineseserrineresseennunaes 69
DIAIMETIN +vevrererrerrranrererrmminmneerruiiineneeeniens 48
Diamerus «+-+vreeereeeeeenns 48,70,71,78, 80, 81, 87

FMPAP +-everererersrinreriitiei 48,49

IHPOY FOCtUS +++mreerenesssnsssresniiinitiiiiiins 48
Diapinae «eeeoeeressresiesnini 69, 70, 86
Diapine-type:-+--+eeerereserressiessieiiiniiiiiins 87
DiIaPUS +-+ereerererneseeneenniensiienas

truncatus ..........................................
Doliopygus ++everveererssresnvsnneiinnns

QAUNCHUS ++vvrerrerenerermnninnesenreniiienseenanae.
DOlUPGUS +++vrrveemveesneessmnesnns

PUMGTUS  +veeerrsnnesnininiiiii s
Dryocoetes «-ssweerevees

autographus

baikalicus -+

Cris[atus .......................................

RECLOGIAPRUS +++orereveeersuveesineirininnes 61,74

JUEQUS =+ +ervvessrnnsseerineearninerniinerruanees

niijimai

pini .............................................

PUGICOUITS +++vvermveesssnnsmssinnniniininninnes 61,74

SEPIQLUS ++++vvreveererrsnnenseesasruinensaneninnes 61,74
Dryocoetiops «+-e-srereerenneenees 62,72,79,83,84,89

JQEUIS++++resererrrnserermurinserratianrerersenes 62, 74
ECCOPLOPEErus «++vvvrsmersureisunsnueinunns 64,72, 79,91

SOXSPINOSUS: +++++++ssvressareesasuesranrennnineeans 64
EOCryphalus <« ssveeeeereveesiuennnne 57,71, 78, 82, 88

SEINEHOUT++++r+esrvrresserrmmriinseeerriiiseeeeesraaes 57
Ernoporicus -« ---eeeeseevsssveeesane 56,71, 78, 82, 88

SPESSIVEZEUT+++=+vorrerrerrarnsenarsennaannanins aanuns 56
Ernoporus «---veeeeeseeereeaenns 56,71, 78, 82, 88, 91

LONGUS ++++vvervreemreesmermrieiti st 56

B LT T LT T PO PRPP PO 82,83
Euptiliug  --veeeeeveersreeesseernnnens 56,71, 78, 82, 90

FRATIANAICUS ++vevvrererseersrrmmriiieinrenireeinns 56
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Femoral teeth seeecerseerriveeroneerinienneenn 44, 46
FOrmicidae ««seeerveeermrrerminenmmieirionsaiineienne 42
GHALROtYICRUS ++ -+ v veverenceceses 43,67,72,79, 85,91

sulcatus

-type
Hylastes «+e-oveeevesiorsimniinnieninn

opacus

PArallelus «+-veeerveesseieninemnieniis 49

PLUMbEUS  +++oreerrrere s 49
Hylastine-Hylurgine-type «:re-eeeeerreseniene 45,80
Hylastind «eseeeeereessensiinnnnnn . 46,49, 81
HYLAStinus +++r+vevesvesssssiosssnnisinininnens 52,78, 88

FranBRauseyi-+++oeververseemsiseiniinciins 52
Hylesininae -+« 43,47, 69, 70, 77, 80, 81, 82,91
Hylesinine-Phloeotribine-type «««---oreeeeceeese 80, 82
HyleSininic e -eeeerreeeemsecessrerenanineneen 51, 80, 81
Hylesinopsis:-+++seeeersessveonuns 53,71, 78, 80, 81, 88

AUDTUS ++ - vvvvrerrrerernertionrenesiarieraaeeneaes 53
HyleSinus «++eeweveerrereennninns 43,57,71,73,78, 88

CINGUIALUS  +vvvvevererereeenniniienininnniin, 57,88

oleiperda
FPESELS +reveeerrirerrnieieiineriainera e
Hylurgonotus
antipodus
Hylurgind eeeeseeeesreemmmnnn.
Hyrgops ++eeeoseeerseesoressssnasiesinnns
glébratus

THOUYEE ++veeeerersesnesesenentanienestseeens

interstitialis

JONGIPIlES  +veeroreeareesssersieeeenienneneneens
i, pom‘cu S eeraseretessesieiiattirectreretetietarnan
PAUEGIUS +++vvverereeesrinnesiieesnsitiinieins
transbaicalicus
HyIupgus ++++eveveeeveresssssininninnnes
LEGNIPErda +«+vvereeesssrerssennnsiniiccenninnen,

Hyorrhynchinae -+ eesseesererserennsennennnennes
Hyorrhynchine-tipe eeeeosreseesaineericsinnee, 86, 87
Hyorrhynchini «ececeeereeeeieennns 47,70, 80, 81, 83
Hyorrhynchus ««-«-+sseeeeeeeeeeen 47, 48,70, 78, 80, 90

JOUWEST ++vvvrervsnneeruneciuineemneenreienns 47,70, 80
Hypoborini «ereeesseeesssrrrerninennniienn, 53, 80, 81
Hypoborus +++eerevverssvesennnes 53,71, 78, 80, 81, 90

53

ficus
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Hypocryphalus «+-veeeeeeeeeeenes 58,71, 78,82, 84, 89
IANGIFOrae «---reeesessssessmsiniiniiinienns 58
Hypothenemus -+++++++-++ 58,70,71,73,79, 81, 82,90
CEPEFS +evreenrerisiiine it 58, 70
SP. treeeeeeeeeeen 58
SLYPE et 82, 83
Lateral teeth of serration «-eeeeeseeeessereeninnn 46
Ipinae:sssseeseeseesrnseenuians 46, 54, 69, 70, 81, 82, 85
Ipine-type ...................................... 45
IPIRI +eveerersamrermmenessiiniiiniiniis 43, 64, 82, 84
IS cevvereesmrenniniiii 45, 65,72,73,79
acuminatus
COMBYAE  ++reereererserrrrrsrmmmririiiansanaes
QUDLICEIS v e evvereesrmresesnnenniiis s
BUniYOShii ++vveveeresvnereieiieniiiinin
sexdentatus
FOSAONSES +++verseevnssvnresrrnesomunserennnne
typographus
LyDOZTaphus JAPONICUS --vsvvveeeeenssrnmnens 66
LeperiSinus «+---++srrveereessreesncosanees 51, 71,78, 88
OF Ml vevvrseesersnieetnneeninneanieerinsestrinesnansas 51
Lymantoy «+----eeeeeveseeeenes 43,60, 72,79, 83, 84, 89
COPYliseseersvsssemmienin it 60,75
deCiPiens «++rreeeereresrscnesuntnniiineiona. 70
Margadillius -++++--+sveersrseesesnens 56,71, 79, 82, 90
COPPULENIUS  +vovvreerrrecrrecticiseniniiiiniiinn. 56
Marginal bristles or fringe ««:coeeeeeee 44, 45, 46
Median longitudinal suture:.:«.-:oceeveenees 45, 46
Metahylesinus «+---s++eresreeessoneersiueennieinnnnenas 70
Micracidendron «-eeveervereseeeminieiiineeininieeenns 70
TONEQIIIIL ++ v+ vvsevvnrsesnnemenaneeniesarenneansans 70
Microcorthylus -++ssevssesssseeeeeenns 68, 72, 79, 85, 90
DUCHULUS -+++++vverereeensnreieniiiiii, 68
MICTACIAL ++ererrrrernrrrivrrinireiirerireenins 54,70, 82
MECHACES+++vvvvreevrnresrnneeninennnnns 54,70, 71,78, 87
FEPEQIIULS +++vvvvveerroeernneennienieectieeenanenes 54
MAmipseseeveeeereenneesmeneennnns 64,72, 76,79, 84,85
AVUNATHAVTUS ++++vvevvreerrvnerrineemnineerieseans 70
BERUSUAE +++++vvvrerrersrvnneesnisrorneesrenssonnans 70
Pilosellus +erevereserireiniiei s 64,67
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Neohyorrhynchus «««--«----+seevereee 47,70,78, 81,90
TEESEMU@E  ++voevernesrnnsessmnnaseerunnresesiones 47, 80
Niphades -«-+-seveerereeessrensiieaniennitennssinenas 45
OF0SIOtes +» ++rrrresrerssrnrnsassonanns 61,72,79, 83,84
BUIAINOLOCNSTS +++++vvvvrerrrnnreesranissesannnians 61
Orthotomicus ««-eeeeeeeeees 43,65,72,73,79, 84, 85
ANGUIGEUS -+ +++eveeoreermeeismnisinennenieeas 65,76
GOLOUFANROT +++++evveeesreriirniiininiiiienn 65,76
JAPICES +evvreerresesreeemmionaeeeerusieecnanans
longicollis
proximus
O20POMON-++++++revsereneemeeneonne
OBQIUS +++vvverrnssssesrmmmrrmninnnnieenrnaas
Paroplapoderus .......................................... 45
Poronophorus «-----e--eeeeeesseaes 48,71,78, 81, 88
AAROPFENS +++evreerrnseesrmmrimriineieniseineanines 48
Phellodendrophagus ««-«--+ceeeneeees 56,71, 78, 88
CleGans «+-++errereririinin s
Phloeophagy
PRICCOPREROTUS <+ ++vvervesesssrsseseiinsiniincanin 90
PhIOEOSININT +eererereerrrrmmmmmmmmniinnieeeneoies 53, 80
PRIOCOSTHIUS +++ovvvrerrnenrrnneeeans 53,71, 78, 80, 81, 87
RONSCHT  +veveseereessrreemimmmiiiieerirrrerenaes 53
TZUGNSTS +evvereerrrsneeeerrrnineiniierireeenans 53
BIUSHUCHSIS +++++vrerseerssssrrrmrrmnuiisieeeeeesrans 53
POrIALUS --veerrerereesineeriineiii e 53
FUALS +evvererneeeerioremiiiieiiii e 53
BRUFAE ++++oeveveeroreemosiiisiniiiieniiiiinenie 53
Phloeotribing ceeeceeeecrrrsrereererminereinns 52, 80, 81
PhIOCOtr ibs -+ +venerevrnsesersennennnnines 52,71,78, 88
PUBEFUIUS -++++onvvvesanmeesmeeineaninnianieens 52, 88
FUGUIOSUS ++vvervnerenssseoniniiiiinini it 52
Phthorophloeus «---+-+seeeesesseseseen 52,71,78, 88
spinulosus
PiSSOAES «++vvveevrrrneeemrmninniirieiiieieeeeini e
Pityoborus ----eeseereeeeessesinineniins
COMUALUS +++v+evrrrsnsarasotstntnssasnmniiesnseannnns
Pityogenes «---veeeveeseeeeeneines
CRAICOGIAPRUS «+++++svesvsrersmrisncniunnes 65, 76
FOVCOIAEUS +++v++vveerveerimssmensisiiniiinnnss 65,76
ROPRINSE ++vrerneereeesiiniiiinint e 43
SCIPINAENSTS ~++vvveerrsrerrririniiieririiinenens 65,76
Pityokteings -+ c---eeeroeeesuesne 65,72, 73,79, 84, 85

SPINIAENS «+eereeeverseraiiiieni e, 65, 76
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Pityophthorini «:e-eveecesrereees 66, 70, 81, 82, 83, 85
Pityophthorus «-««s-«-voeveeesenes 67,72,79, 83, 89,91
JUCUNGUS +++revevresrrarenreeesemnnineneeennines 67,70
Platypinae ««ee-sessseeersereeesnnenioenss 68, 70, 85, 86
Platypine-type «---+serseereressseesineanerinninnennes 87
Platypodidae
Platypu S eeerrreereneenns
ClAMMUS +++vevnerernssronieesmmieeruiisseterernnes 68
lepidus +ooeveeeecarnrniiii 68
JOUEST ++vvveseerensermieeminreeiinieiieerines e 68
TOAESLUS ++++++vvrrrseanssrsemmneennersssenestonsens 68
SEUEFINE ++vsvevrrrersneserunietinneennserinssennnans 68
POOCilips -+ ververeeeeeneresnes 62,70, 72,79, 83, 84, 88
FAGE eeeeeeeereeesitt e 62,74
FAPONICUS +++evvererrenressanernnnieiiiieniane 62, 74
TUUDBILES wvvvereeveneroreeemunnerenineenirennens 62,74
Polygraphine-type ««---oceveeeveseecsencineiniiiiin. 80
Polygraphini ««« -sseessreeeeeminminiiniiiii. 54, 80
Polygraphus---+-++---+ssvveesvees 54,71,78, 81, 89, 91
FOPMOSANUS  +++++rerevvvrerorneerniesininieniinee 54
gracilis
ROPYUPENSES  ++veererssrersesseniiiniiiiininiens 54
JOZOOHSHS +++veerrrvresremmerenrie i 54
BSOCHSTS +++vvvvesernserniseerinertisiesrunisserssene
nigrielytris
PAIVUS e+ overessmnererinitiinti et
proximus
Posterior or masticatory plate .-+ 44, 45, 46
Premnobiing «ooeeeeerrerrrreeeerrereerenieenens 63, 70, 84
Premnobius «-+«-+--+ree+ 63, 72,79, 83, 84, 86, 89, 91
CAVIPENMIS ++vvversssnneereneeenierinniriniienane 63
SEYPE rerereereeereini s
Primitive Hylesinine-type
PrOVentriCulus ceeseeeseeeresseereierernsecrenssennns 44
Pseudohylesinus «+-«-++-veeereerevesrnena

NCOULOSUS  +++evverrrnsrrrneeermieieiisierriisrennaes

Pseudopityophthorus
OPACICOUIS ~++++revmrrveeeeemrniieraasrniinnsannans
pubipenm's ..........................................

Pseudopoecilips +-+e-voceveeesees

mikuniyamensis

DUlOSUS +reeerrresenii

PSCUAOtRYSanoes ++++++++eveerveesueseanes 55,71, 79, 87
rigidus
PLEleObisgS ++vvrervrssrvreesersnrernniennniens
scutulatus
Pterocyclon «+esseveeesssemssieninnnns
TEUEURI -+ ++ s vrnseersnnesninennreerrniieenennanes
plaumanni
ReNOCTS ++vvvererrrrersunsersineeninn
BEter OAOXUS +++rrveerersrsessnrermniriunnneneinions 53
RAynNChOPROTa - +erserreseressreesureereiatiineneene 42
Rhopalopselion ~+--+-+reevese 48,70, 71,78, 80, 81, 88
thompsom' .......................................... 48
SCIEPUS ++vveroversreerrnsermnneeriireernennns 51,71,78,88
ANHECLONS +++vvvvreerrrunnesenmnnineniiriinieeenens 51
Scolytidae -weeeessreersneerinerenniinen 42, 43, 46, 86
SCOLYLINAE +++vesrvveesarveessneesninesinsninians 46, 77,91
SCOLYEING-LYPE ++veervrerrreessrernrererneenienenneene 45
SCOlytoidea «+eeesvrrrrerssameneess 42, 45, 69, 70, 77, 91
Scolytoplatypinae «««-teseeeeenee 68, 70, 83, 84, 85, 86
SCOIYLOPIaLyPine-LtyPe « eeeereereneermineeniinniniins 45
Scolytoplatypus -++«-+ereeveeseeneeens 68,72,79, 85,91
AAIIEG++++++vvrvvrevessrnereriinninneiie 68
ERAAQ ++revverreernneemiineiii e 68
SHOGUI  +++rereeeersseseneinesneiinneientsiiis o

tycon

-type ................................................
SCOLYEUS ~++rvvereneeneessanenns

claviger «++eooveerinieinii
dahuricus
FrONE@LS -+ vvverrvsressiicrmnite it 46
JAPOWICUS »+++vvvveerrrrvvereennnnmnneninenannae 46, 47
FAEZEIDUT G ++++ovvvervveeserersies it 46
SCOIPEUS-+++svrerrreeersnreensnitiiiticei e 46, 47
STEOPILUS ++++vveeeersvrrreeranninriereniniiiieae e 45
Spermatophagy ««««t sereesseeeminiiiniienae 70
Sphaerotrypini ....................................... 47
Sphaerotrypes ---+sseeseeeeeenses 47,70, 78, 80, 81, 88
DUa -veevvveviiien 47
StrombopPhOTIn ««teeerrerssererrnmeeinnniennennn, 48
Strombophorus «+ eeeevreseeeese 48,70, 78, 80, 81, 88
CFICOUSs++++++rervrressrrererrsierrnneriieriies

SEYLOLEHEUS +++v+eoreessssnmnnnnnniiinns

concolor
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SDRAErotrypoides -++«+erereseererrerssniuiennnnns 47
Sutural teeth: eeeeereerresiriiiiiinniiiiiiiiaa 44, 46
Taenioglyptes «voecoreeeeeee 57,71,73,78, 82, 84, 89

abbreviatus

CXIGUUS ++veervveessrensesinieiinieiinireteaane 57
JUIDUS «+eerenvveeeeemnintieetn 57
GAVCINIAE  +++vveereersermneeesenaiiiinennniieea, 57
JEROVENSES ++vverreessamrnrenessniiiiiiieininaneas 57
JEZOCHSIS ++vevveernreesrirnriiiiiiiie 57
kyotoerisis

L@VICES »oerevesrronsaotsttetirrrrensenenaenniossonanees

niponicus

piceae

piceus

rhusii

COFFe@E «++rveereererinessisnmsinininannns 60, 70, 74
SEPIQEUS +ooevereererersnermnnrernnecenns 60, 61, 70, 74
Thamnurgus «-+--=ceoceeeseeceees 59, 72,79, 83, 84, 89
CUPROTIBIAE +++++ervvveessrveeersntennnianiins 59 75
TIHYSANOES +++++rserverervssssssissessisniiunsiessninenes 70
Tiarophorus «+---+-seesesseneess
CLONGALUS +++ovverversessemsssisiiiniinininns
TOMGCUS ++rveerereessresrsneeenrriiennenens
brevipilosus
TUEHOF ++vverssrsrsreserminintseririeneeriarieeanes
piniperda ..........................................
TrAChYOStUs-++++versesssersnesrsinisnniinns
schaufussi «
THiCOlUS +rveerersereressessessassansenes
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Trypodendron «----veeeereeersenne 58,71, 79, 90, 91
LEN@AEUII, o+ ++vvvvvverseennseiuimsunerntnseeninnaienes 58
DPOXIMUML ++nvvvrererarnneessniinaniineniiieeens 58
signatum
TWEbBi@ «++evevevsrenneecenieernnennees
COSEULAEUS ++vvererveesrmnisiesseeumuneieneainnrenes 64
-type
Xyleborini
Xyleborus
AAUTNDT QEUS +++ v veneerrrreniererunanns 63, 75, 86, 90
amputatus .................................... 63, 75
apicalis
atratus
Aefensus ----+rrereeesermeenneeniieniaienns 63,75
CXESUS +++rererrerreinettuietianraanetanaananes 63,75
TRULTLGEUS ++vvvvvreseennsesunneneetninennarans 63,75
PUDFICOLLES +evevrvvensornereniennneennnnes 63,64, 76
SCRAUSUSST++++++rvveerensrrnneernineeeniinnnnis 63,76
SEEFYOVENSIS +++vvrreveerevesmesunieesnaninas 63,76
semiopacus
SEFIQLUS +++evrverrrrsssenressaesneneernnonns
_type ................................................
Xylochinus +-+vveeveeeseesinsisinneenes
PlOSHS +++++rvvresemreenie s
Xylocleptus «--eveeeeereeennenenn
bi. spinosu St reeretritteititiieitiiiteietteiciians
Xyloctoninisereeesesrerecereeceariniiiiii,
Xy10-MyCEtophagy «««+ et sreerrerressarenenenenne 70
Xylophagy--«ee-eeeesreersrtemreesenirerianinensenas 70
XPloSAndrus «++--veeveeeeeerersvesnens 63, 72,75, 79,91
B QUISH++rervnerrrnerrniieraieir e 63,76
COMPACHUS-+++++++vvrremrrrervseraeesaenniens 63,76
GEPMATUS ++++v+osvvrsrsessnssnstossiiniiineines 63,76
Xylotering -«eeeeeeessrnerssineisnens 58,70, 83, 84, 85
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