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Abstract Endophallic structures of all the Japanese species of the cerambycid
tribe Phrissomini are described and illustrated. Although the endopha11us and crescent
sclerites are morphologically similar to each other, the surface of ventral tubercles of
the preapica1 bulb and the hair-like microtrichia on the ventral surface of medial tube
can be used as diagnostic characters for species and subspecies. It is inferred that the
endopha11us of the Phrissomini is so fragile to function as the physical mechanism for
the precopulatory isolation.

Int roduction

The tribe Phrissomini THOMSON,1860 is characterized by the vestigial hind wings,
the shor tened metasternum and the closed cicatr ix on scape. Six endemic species
belonging to three genera of the tribe are distributed in Japan(HASEGAWA,2007), viz.,
aayashzecht�statu s加expectus,  Parechthfstatus  gzbber,  Mesechtaistatus  blnodosus,  
furaferus, M taniguchif and M fuJlsanus.

Hayashiechthlstatus inexpectus is endemic to Yakushima Island. Parechthistatus
gjbber is distributed in Honshu west of Kanto District, Shikoku, Kyushu,0ki Island and
the Tsushima Islands (TAKAKUwA et a1., 2004; NAKAMINE& TAKEDA,2008 a), and
currently includes 10 subspecies(MIYAKE,1980). The genusMesechthistatus includes
four species parapatrically distributed in Honshu and Sade Island, viz., M binodosus
f rom eastern Honshu north of Kanto District and Sade Island; M furciferus from
easter n Honshu facing the Sea of Japan and running westward to nor thern K inki

District beyond the Itoigawa-Shizuoka tectonic line; M taniguchii from such central
mountains of Honshu as Mt. 0ntake, Mts. Kiso, Mts. Akaishi and Mts. Yatsu; M
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fuJZSanuS f「om MtS. YatSu and Kant0 District (TAKAKUwA, l988; TAKAKUwA et af.,
2004; NAKAMINE& TAKEDA, 2008 b).

The t「ibe Phrissomini has been investigated taxonomically based o n external
me「Photo9y (e9., MIYAKE,  1980; TAKAKUwA,  l988)  and molecular phylogeny
(NAKAMINE& TAKEDA,2008 a, b). The morphology of male genital organ has served
fo「 analyZin9 insect taxonomy, phylogeny and evolution, especially jn the endopha11jc
St「uCtu「e (e・9・, KUBOTA & SOTA, l998; DANILEVSKY et a1., 2004; DANILEvsKY &
KASATKIN,2006; IMuRA,2007). However, there are a few studies using the endopha1_
1uS as a dia9nOStiC Character in the Cerambycidae  (DANILEvsKY et a1., 2004;
DANILEVSKY& KASATKIN,2006). It is unique that ToKI& KUBoTA(2007) descrjbed
the me「pho1ogy of endopha11us in Mesechthistatusbinodosus and M tanjguchjj of the
Ph「iSSOmini. They suggested that the apical pha11omere is clearly different in structure
between M binodosus and M tanlguchii, though that character is very fragile, and
Sometimes impossible to make comparisons in the case of specimen fixed in ethanol and
dried one.

We have recently examined endopha11ic structure of all the Japanese specjes
including most of their subspecies of the tribe Phrissomini, and will descr ibe and
illustrate them with a brief discussion in the present paper.

Materials and Methods

The specimens examined in this study were immediately fixed in95-99.5% ethanol
fo「 molecular phylogenetic analysis or in dried condition killed by ethyl acetate gas. The
mesothorax, metathorax and abdomen were heated with water in a vessel floating on
boiling water for10-20 minutes for removing ethanol and softening. Abdominal tergite
was slashed with tweezers and exposed the inside. The specimens were placed in enzyme
Solution Consisting of 30 mi saturated aqueous sodium borate(Na2B407 ・10H20), 70 mi
distilled water and 1 g trypsin, and incubated at 40°C. After incubated overnjght, the
muscles were digested and the genital organ was extracted from the abdomen if it could
be pulled safely.  Besides, the extracted genital organ was placed again in the trypsin
solution to digest muscles, and incubation was continued for one to two days at 40°C.
Remaining muscles and soft tissues were removed under a binocular microscope, and the
median lobe with endophallus was separated from the tegmen.  Next, the endophallus
was everted carefully with a pair of fine tweezers.  Finally, the endopha11us was fully
everted by filling vaseline.

Terminology of morphological characteristics follows DANILEvsKY et a1. (2004),
DANILEVSKY& KASATKIN(2006), 0HBAYASHI (2007), ToKI& KUBoTA(2007), and
YAMASAKo & 0HBAYASHI (2007) (Fig.1). The abbreviations used in description are
as fo llows: bt - basa1 tube, mt - medial tube, ct - central trunk, pb - preapical bulb, vt -
ventra1 tubercles, cs - crescent sclerites.
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Fig. 1. Schematic view of everted endopha11us of Parechthistatus gibber;  a,  ventral  aspect of
endophal lus; b,1eft latera1 aspect of endophallus.  Abbreviations: ap, apical pha11omere; bc, basal
c ur vat ure o f preapica1 bulb; bp, basal pha11omere; bt, basal tube; cb, central bend; cs, crescent
sclerites; ct, central trunk; lb, lateral tubercles of basal tube; mi, medial lobe; mt, medial tube; pb,
preapica1 bulb; vt, ventral tubercles of preapica1 bulb.

Results
Parechthistatus gibber (BATES, 1873)

(Figs 2-18, 20-36)

Endopha11us 2.3-3.2 times as long as median lobe. Basal tube (bt) moderately
swollen in profile,0.5-0.7 times as long as median lobe. Medial tube (mt) 1.0-1.3 t imes
as long as median lobe; with basal half provided with transverse rugae, apical half with
microspicules. Cen tral trunk (ct) 0.3-0.6 t imes as long as median lobe, swollen at
middle and covered with microspicules on dorsal sur face. Preapica1 bulb (pb) 0.7-1.0

times as long as median lobe, swollen near apex, covered with microspicules.  Ventral
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tubercles (vt) at basal fifth covered with microtrichia. Crescent sclerites (cs) tongue_
shaped in ventral half.

N1otes. The endophallic structure of Parechthistatus gibber is very similar to that of
Mesechthistatus species, though barely discriminated from the latter by the thin medial
tube and somewhat swollen at the middle of central trunk.

The differences of endophallus between the previously known subspecies of P.
gibber are as follows: Central trunk inP g.1onglcornis and P g grossus is longer than
those of other subspecies (0.44-0.59 times as long as median lobe in P g. 1ongicornls;
0.57-0.62 times as in P g grossus and 0.30-0.44 times as in other subspecies); ventral
tubercles of preapical bulb projected in P g grossus (Figs.18,19); ventral tubercles
covered with a few microtrichia on surface inP g grossus; median tube without hair-like
microtrichia on ventral surface in P g grossus, though sparsely provided with them in
other subspecies. The hair-like microtrichia on the median tube are usually absent in the
local population from Mt. Nonobori, Mie ofP g. shibatai, that from Mt. Kodaiji,Osaka
ofP g gibber, and that from Mt. Kuruson, Yamaguchi ofP g tanakai. Therefore, this
character is variable among several local populations of the subspecies of P gibber, and
may not be a structure useful for separating the subspecies.

Parechthistatus gibber shibatai MIYAKE, 1980
Parechthistatusgibber shibata1 MIYAKE, 1980, Kita-Kyushu no Konchu, Kokura, 27, p 74, pl 6, fig. P; type

locality: Mt. Iwawaki, Osaka Prof.

Materialsexammed.  1 clフ', Torigaike,0shika-Mura, Nagano Prof.,15-IX-2002, T.
KINosHITA leg; 1 d'1, Nishiusuzuka, Fujinomiya-shi, Shizuoka Pref., 12-X-2003, H.
NAKAMINE leg ;1 , Mt.  Kadoketa, Hamamatsu-shi, Shizuoka Pref., 6-X -2001, K .
SHIKATA leg;  1 , Mt. Nonobori, Kameyama-shi, Mie Pref., 3-VI-2002, K. AKITA
leg;1 (l'1, Mt. Katsuragi, Kishiwada-shi,Osaka Pref.,30-V-2002, R. MATSUMOTO leg;
1 , Mt. Wasamata, Kamikitayama-mura, Nara Pref., 8-VI-2002, K. FUJIMoRI leg.

Parechthistatus gibber gibber (BATES, 1873)
Echthistatusgibber BATES,1873, Ann. Mag nat. Hist., (4),12, p 308; type locality: Maiyasan and Kawatchi

Mater ials exammed. 1 , Mt. Kodaiji, Toyono-cho, Osaka Pref., 3-VI -2004, H.
NAKAMINE leg; 1 , Mt. Maya, Kobe-shi, Hyogo Pref., 17-VI -2002, H. NAKAMINE
leg; 1 , Mt. Yuzuruha, Minamiawaji-shi, Hyogo Pref., 23-IX-2003, Y. NAMEDA &
N. 0TsuKAleg; l ,  Shodoshima Is., Shodoshima-cho, Kagawa Pref., 7-VI-2003, Y.
NAMEDA leg.

Parechthistatus gibber daisen MIYAKE et TsUJI, 1980
Parechthistatus gibber daisen MIYAKE et TsUJI, 1980, Kita-Kyushu no Konchu, Kokura, 27, p 76; type

locality: Hoki Daisen.
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Materials examined. l , Akazai-keikoku, Shiso-shi, Hyogo Prof., 26- IX-2004
(emerged out), Y. NAMEDA leg;1 , Ozuku, 0kinoshima-cho, Shimane Pref.,6-IX-
2004, T. SHIMADA leg.

Parechthistatus gibber tanakai MIYAKE, 1980
Parechthistatusgibber tanakai MIYAKE,1980, Kita-Kyushu no Konchu, Kokura,27, p 77, pl 6, figs. j, k,1;

type locality: Tokusa-ue [sic] =Tokusakami, Abu-gun, Yamaguchi Pref., Japan.

Materials e:x1amined.   1 , Kidanikyo, Iwakuni-shi, Yamaguchi Pref., 27-V-2002,
Y. MATSUMOTO leg; 1 o'1, Mt. Kuruson, Shimonoseki-shi, Yamaguchi Pref., 12-X-
2002, T. MIKAGE leg.

Parechthistatus gibber nankiensis YoKoYAMA, 1969
Parechthistatus nankietlsl、s YoKoYAMA, 1969, Ent. Rev. Japan, Osaka,21, p 59, pl 7, figs 3, 4; type locality

Hirai, Kii Kozagawa, Wakayama Pref., Japan.

Material exammed.  No mater ial examined.

Parechthistatus gibber nakanei MIYAKE, 1980
Parechthistatusgibbernakane1 MIYAKE, 1980, Kita-Kyushu no Konchti, Kokura, 27, p 76, pl 6, fig. 0; type

local ity: Yufuori, Shionoemura, Kagawa Pref.

Materials examined. 1 , Mt. Unpenji, Miyoshi-shi, Tokushima Pref., 13-VI-
2004, N. 0TsuKA leg; 1 (1'l, Mt. Nyotai, Awa-shi, Tokushima Pref., 18-V-2003, Y.
NAMEDA leg.

Parechthistatus gibber pseudogrossus MIYAKE, 1980
Parechthistatusglbberpseudogrossus MIYAKE,1980, Kita-Kyushu, no Konchu, Kokura, 27, p 78, pl 6, fig r;

type locality: Mt. Tsurugi, Tokushima Prof.

Materials exammed. 1 , Mt. Takanawa, Matsuyama-shi, Ehime Pref., 30- IX-
1999, T. KoNIsHI leg; 1 , Mt. Ishizuchi, Kumakogen-cho, Ehime Pref., 29-Vi l l-
i998, T. KoNIsHI leg ; 1 , Mt. Yatsura, Uwajima-shi, Ehime Pref., 29-V-2004, N.
OTsUKAleg;1 , Mt. None, Toyo-cho, Kochi Pref., 24-V-2003, Y. NAMEDA& N.
OTSUKAleg.

Parechthistatus gibber tsushimanus OHBAYAsHI, 1961
Parechthistatus gibber tsushimanus OHBAYAsHI, 1961, Ent. Rev. Japan, Osaka, 12, p 49; type local ity: Mt

A riake, Is. Tsushima.

Materia l examined.   No material examined.
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Parechthistatus gibber1ongicornis Hayashi, 1951
Parechthistatusgibber1otlgicornis HAYAsHI,1951, Ent. Rev. Japan,Osaka,5, p 80; type locality: Mt. Fukuchi

Kokura City, Northern Kyushu, Japan.

Materials exammed. 1 d'l, Mt. Sefuri, Kanzaki-shi, Saga Pref., 13-VIII-2002, R.
NODA leg ; 1 , 0toko-Ike, Yufu-shi, 0ita Pref., 21-IX-2002, T. MIKAGE leg ; 1 o'1,
Kakushimizu, Yufu-shi, 0ita Pref.,29-IX-2002, K. ARAMAKI leg.

Parechthistatus gibber grossus (BATES, l884)
Echthistatusgrossus BATES, 1884, J. Linn. Soc. London, (Zoo1), 18, p 237; type locality: Yuyama, Japan.

Materials e:x;amlned. 2 , Mt. Shiraga, Asagiri-cho, Kumamoto Pref., 26-X-
2001, K. MoRI leg; 1 , 0jibaru, Takaharu-cho, Miyazaki Pref.,24-X-2001, K. MoRI
leg.

Hayashiechthistatus inexpectus (HAYAsHI, 1959)
(Figs. 19 &37)

Parechthistatus inexpectus HAYAsHI, 1959, Ent. Rev. Japan, Osaka, 10, p 56; Kosugidani (alt 700m),
Yakushima, Japan.

Endophalius about 2.9 times as long as median lobe. Bt moderately swollen in
profile, about 0.7 times as long as median lobe. Mt about 12 times as long as median
lobe, with basal half provided with transverse rugae, apical half with microspicules. Ct
about 0.6 times as long as median lobe, swollen at middle, covered with microspicules on
dorsal surface. Pb about 0.9 t imes as long as median lobe, swollen near apex, covered
with microspicules. Vt at basal fifth feeble, covered with microtrichia. Cs tongue-
shaped in ventral half.

Material e:x;amined. 1 (i7', Yakushima Is., Yakushima-cho, Kagoshima Pref., 14-
IX-2002, N. 0HBAYASHI leg.

Notes. The endopha11ic structure of Hayashiechthistatus inc),lpectus is almost
identical with that of Parechthistatus gibber grossus, and is difficult to discriminate in

Figs 2-37. Left lateral aspect of endophallus (2-19) and crescent sclerites (20-37) of Parechthistatus
gibber andHayashiechthistatus inexpectus. - 2, 20, P g. shibatai from Mt. Fuji, Shizuoka; 3,
21, P g. shibatai from Mt. Kadoketa, Shizuoka; 4, 22, P g. shibatat from Mt. Nonobori, Mie; 5,
23, P g. shibatai from Mt. Wasamata, Nara; 6, 24, P g. shibata1 from Mt. Katsuragi, Osaka; 7,
25, P g gibber from Mt. Kodaiji, Osaka;8, 28, P g gibber from Awajishima Is., Hyogo; 9, 27,
P g gibber from Shodoshima Is., Kagawa; 10, 28, P g dalsen from Akazai, Hyogo; 11, 29, P g.
daisen from Okinoshima Is., Shimane; 12, 30, P g t anaka i fr om Mt. Kuruson, Yamaguchi; 13,
31, P g nakane1 from M t. Nyotai, Kagawa; 14, 32, P g. pseudogrossus from M t. Ishizuchi,
Ehime; 15, 33, P g. pseudogrossus from Mt. None, Kochi; 16, 34, P g. 1ongicornis from Mt.
Sefuri, Saga; 17, 35, P g grossus from M t. Shiraga, Kumamoto; 18, 36, P g g rossus f r om

Ojibaru, Miyazaki; 19,37, H. inexpectus from Yakushima Is., Kagoshima.
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their morphology
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Mesechthistatus binodosus (WATERHOUSE, 1881 )
(Figs 38-41, 52-55)

Endopha11us2.3-2.8 times as long as median lobe. Bt moderately swollen in profile,
about 0.5 times as long as median lobe. Mt 1.0-12 times as long as median lobe, with
basal half provided with transverse rugae, apical half with microspicules and also with
sparse hair-like microtrichia on ventral surface. Ct 0.4-0.5 times as long as median lobe,
swollen at middle, covered with microspicules on dorsal surface.  Pb 0.6-0.8 times as
long as median lobe, swollen near apex, covered with microspicules.  Vt at basal fifth
covered with microtrichia. Cs tongue-shaped in ventral half.

Notes.  The endopha11ic structure of Mesechthistatus binodosus is almost identical
with that ofM furcifierus meridionalis, and difficult to discriminate in their morphology.
Besides, there is no difference in the endopha11ic structure between two subspecies from
eastern Honshu and Sade Island.

Mesechthistatus binodosus binodosus (WATERHOUSE, 1881 )
Echthistatus binodosus WATERHOUSE, 1881, Trans ent. Soc. London, 1881, p 431; type locality: Tokei [sic]

= Tokyo?, Japan.

Ma ter ials examined. 1 , Anmon-no-taki, Nishimeya-mura, Aomori Pref., 21-IX-
2003, M. TOYAMA leg; 1 , Toranosawa-rindo, Nishimeya-mura, Aomori Pref., 21-
IX-2003, M. TOYAMA leg; 1 d'l, Mt. Shinzan, 0ga-shi, Akita Pref., 21-IX-2003, M.
TOYAMA leg; 1 , Mt. Taho, Niigata-shi, Niigata Prof., 26-X-2001, H. NAKABAYAsHI
leg; l , Shiori-toge, Uonuma-shi, Niigata Pref.,9-VI-2003, H. KoNYA leg; l (iフ1, Mt.
Narc, Suzaka-Shi, Nagano Pref.,22-IX-2002, H. NAKAMINEleg;1 , Sane, Hakuba-
mu「a, Nagano Pref., 10-X-2000, H. NAKAMINEleg.

Mesechthistatus binodosus insularis HAYAsHI, 1955
Mesechthistatus binodulus insularis HAYAsHI, 1955, Col. 111. Ins. Japan, 1, p 55, foot-note, No. 19; type

locality: Sade Is.

Material examined.   1 , Mt. Donden, Sado-shi, Niigata Pref., 28-IX-1999, H.
NAKAMINE leg.

Mesechthistatus furcifierus (BATES, 1884)
(Figs 42-47,56-62)

Endopha1lus18-2.8 times as long as median lobe. Bt moderately swollen in profile,
0.4-0.6 t imes as long as median lobe.  Mt 0.8-1.2 t imes as long as median lobe, with
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basal half provided with transverse rugae, apical half with microspicules and also with
sparse hair-like microtrichia on ventral surface. Ct 0.3-0.5 times as long as median lobe,
swollen at middle, covered with microspicules on dorsal surface.  Pb 0.6-0.8 times as
long as median lobe, swollen near apex, covered with microspicules. Vt at basal fifth
covered with microtrichia. Cs tongue-shaped in ventral half.

Notes. The endopha1lic structure of Mesechthistatusfurc1?crus is similar to that of
M binodosus.

Vt are projected in M furcifterus furcifierus (Figs 42,43,44) instead of conical in
M f meridionalis (Figs 45,46,47).

Mesechthistatus furciferus furcifierus ( BATES, 1884)
Echthistatusfurclferus BATES,1884, J. Linn. Soc. London, (Zool ),18, p237; type locality: Maigasan[sic] =

Mayasan, Hiogo, Japan.

Ma teria ls examined.  1 , Mt. 0ike, Inabe-shi, Mie Pref.,16-IX-2001, K. AKITA
leg; 1 , Ashu, Nantan-shi, Kyoto Pref., X-2000, M. TOYAMA leg; 1 o'l, Mt. Hachi-
gamine, Nantan-shi, Kyoto Pref.,  15-X-2006, H. NAKAMINE leg;  l , Mt. 0e,
Fukuchiyama-shi, Kyoto Pref., 14-X-2001, H. NAKAMINE leg; 1 , Nasa, Toyooka-
shi, Hyogo Pref., 13-X-2001, H. NAKAMINE leg; 1 , Tokose, Toyooka-shi, Hyogo
Pref., 15-V-2002, M. MATsUNAGA leg ; 1 , Itoi-keikoku, Asago-shi, Hyogo Pref., 5-
X-2002, H. NAKAMINE leg.

Mesechthistatus furcifierus meridionalis (HAYAsHI, 1951 )
Echthistatus? binodosus subsp meridionalis HAYAsHI,1951, Ent. Rev. Japan,Osaka,5, p 79; type locality: Mt.

Ohmine, Nara Prof., Honshu, Japan.

Materials examined.  1 , Mt. Shiratori, Itoigawa-shi, Niigata Pref., 28-X-2001,
H. NAKABAYAsHI leg; 1 , Mt. Horyu, Wajima-shi, Ishikawa Prof.,29-IX-2002, H.
NAKAMINE leg;  l ,  Mt.  Hoonji,  Katsuyama-shi, Fukui Pref.,  10-X-2004, H.
NAKABAYAsHI leg; 2 , Mt. Daibutsuji, Eiheiji-cho, Fukui Pref., 4-X-2004, H.
NAKAMINE leg; 1 (l'1, Mt.  Jozan, Echizen-cho, Fukui Prof., 11- X -2004,  H.
NAKABAYAsHI  leg;  l , Omigawa,  Otari-mura,  Nagano Prof., 9-X-2000, H.

NAKAMINE leg ; 1 , Nanakura, 0machi-shi, Nagano Pref., 20-X-2001, S. TsUYUKI
leg; 1 , Sakai-toge, Matsumoto-shi, Nagano Pref., 22-IX-2007, H. NAKAMINE leg;
1 , Hiwada-kogen, Takayama-shi, Gifu Pref.,23-IX-2007, H. NAKAMINE leg.

Mesechthistatus taniguchii (SEKI, 1944)
(Figs 48, 49,62 & 63)

Echthistatus taniguchi1 SEKI, 1944, Ins. Wld. Gifu, 48, p.168, fig : type locality:  Mt.  Kiso-koma, Nagano
Pref., Japan.
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Endopha11us1 .7-2.4 times as long as median lobe. Bt moderately swollen in profile,
0.4-0.5 times as long as median lobe. Mt 0.8-0.9 times as long as median lobe, with
basal half provided with deep transverse rugae, apical half with microspicules and also
with sparse hair-like microtrichia on ventral surface. Ct 0.4-0.5 times as long as median
lobe, swollen at middle, and covered with microspicules.  Pb 0.6-0.8 times as long as
median lobe, swollen near apex, covered with microspicules.  Vt at basal fifth covered
with microtrichia. Cs triangular in ventral half.

Materials examined.  1 , Maruyama-rindo, Masuho-cho, Yamanashi Pref., 8-x-
2001, T. KOBAYASHI leg; 1 , Yadehara-rindo, Kawakami-mura, Nagano Pref.,4-IX-
2004, T. KOBAYASHI leg;1 d'', Fudoshimizu, Fujimi-machi, Nagano Pref.,24-IX-2005,
H.  NAKAMINE leg;  l , Odaira-toge, Iida-shi,  Nagano Pref.,  18-IX-2004,  H.
NAKAMINEleg., 2 , Kisokoma-kogen, Kisofukshima-machi, Nagano Pref., 19-IX-
2004, H. NAKAMINE leg; 1 , Nigorigo-toge, Takayama-shi, Gifu Pref., 19-IX-2004,
H. NAKAMINEleg;1 , Mt. Kadoketa, Hamamatsu-shi, Shizuoka Pref., 6-X-2001, H.
NAKAMINE leg.

Notes. Mesechthistatus taniguchi1 is a unique species that is clearly different in the
endopha11ic structure from the other species of the Japanese Phrissomini. The basal half
of medial tube is provided with deep transverse rugae, central trunk is covered with
microspicules on both dorsal and ventral surfaces, and the crescent sclerite is triangular
in the ventral half.

Mesechthistatus fuJ'isanus HAYAsHI, 1957
(Figs 50, 51,64 & 65)

Mesechthistatusfujlsanus HAYAsHI, 1957, Ent. Rev. Japan,Osaka,8, p 46, fig 2; Mt. Fuj i (3-gome), Shizuoka
Pr ef.

Endopha11us2.0-2.8 times as long as median lobe. Bt moderately swollen in profile,
0.4-0.6 t imes as long as median lobe.  Mt 0.9-1.0 times as long as median lobe, with
basal half provided with transverse rugae, apical half with microspicules and also with
sparse hair-like microtrichia on ventral surface. Ct 0.4-0.5 times as long as median lobe,
swollen at middle, and covered with microspicules on dorsal surface and on a small area
of ventral surface. Pb 0.7-0.8 times as long as median lobe, swollen near apex, covered
with microspicules.  Vt at basal fifth covered with microtrichia.  Cs tongue-shaped in
ven t ral hal f.

Materials examined.  1 , Hikawa-rindo, Enzan-shi, Yamanashi Pref., 23-X-2004,
S. SAIT0 leg;1 (1'1, Mt. Tenjin, Narusawa-mura, Yamanashi Pref., T. KOBAYASHI leg;
2 , Takinoirisawa, Ueda-shi, Nagano Pref., 22-IX-2002, H. NAKAMINE leg; 1 cl7',
Sanjiro, Matsumoto-shi, Nagano Pref., 21-IX-2002, S. SAIT01eg; 1 , Kowashimizu,
Suwa-shi, Nagano Prof., 25-IX-2005, H. NAKAMINEleg.

Notes. The endopha1lic structure of Mesechthistatus fujisanus is barely discrimi-
nated from the other species of the Japanese Phrissomini by the presence of microspic-
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Figs 38-65. Left lateral aspect of endophallus (38-51) and crescent sclerites of Mesechthistatus spp.
- 38, 52, M binodosus binodosus from Mt. Shirakami, Aomori; 39, 53, M b binodosus from

Oga Penin., Akita; 40, 54, M b binodosus from Shiori-toge, Niigata; 41, 55, M b. insularis from
Mt. Donden, Sade Is., Niigata; 42, 56, M. furaferus furcif ierus from Mt. 0ike, Mie; 43,57, M. f.
furcifterus from Mt. Hachigamine, Kyoto; 44,58, M. f. furcifierus from Tokose, Hyogo;45,59, M.
f merldionalis from Omigawa, Nagano;46,60, M. f meridionalis from Sakai-toge, Nagano;47,
61, M f meridionalis from Hiwada-kogen, Gifu; 48, 62, M taniguchii from Maruyama-rindo,
Yamanashi; 49, 63, M taniguchii from Kisokoma-kogen, Nagano; 50, 64, M. fujlsanus from Mt.
Tenjin, Yamanashi; 51, 65, M. fujisanus from Takinoirisawa, Nagano.



252 Hiroshi NAKAMINE and Makio TAKEDA

uleS on the dorsal sur face and in a small area of the ventral surface of the central trunk

D iscussion

Although morphologically similar in the endopha11us and crescent sclerites among
Mesechthistatus species, several diagnostic characters are recognized especially in those
ofM taniguchii (Figs48,49,62,63) (see ToKI& KuBoTA,2007); vt are developed, mt
is strongly rugged on the surface, cs is triangular in the ventral half, ct are covered wjth
microspicules on the whole surface, though covered with only on the dorsal surface in
other Mesechthistatus species. Only the species is Mesechthistatus fujlsarius that has
miCrOspicules in a small area of ventral surface of ct.  Although ToKI and KUBoTA
(2007) reported the absence of hair-like microtrichia on the ventral surface of mt in M
taniguchii, we found that structure on mt of the same species.

The endopha11ic structures mentioned above are no doubt similar to all the Japanese
Species of the Phrissomini.  It is suggested that the structure of endopha11us does not
function as physical mechanism in precopulatory isolation between the six Japanese
species belonging to three genera. Factually, the intergeneric and interspecific hybrids
have been usually discovered in their distributional boundary (see TAKAKUwA et a1.,
2004), and the mitochondrial introgression supports their hybridization(NAKAMINE&
TAKEDA,2008 a, b). However, the three genera and six species of Japanese Phrissomini
are clearly classified by external morphology.  It is necessary to make research on the
ecological traits and more detailed examination of external and genitalic morphology in
order to solve the speciation of those species.
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要 約

中峰 空・ 竹田真木生: 日本産コブヤハズカミキリ族の雄交尾器内袋構造. - 日本に分布す
るコブヤハズカミキリ族3 属6 種の反転・ 膨隆させた(f 交尾器内袋の構造について, 詳細に記



Endophallic Structures of the Japanese Phrissomini 253

載し, 図示した. 日本産3 属6 種については, 種間のみならず, 属間においても形態的な差異は
軽微であることから, 交尾器の内袋構造が交尾前隔離の物理的機構として作用していない可能性

が示唆された.

References

BATES, H. W., 1873. On the longicorn beetles of Japan. Ann. Mag nat. Hist., (4), 12:308-318.
- 1884. Longicorn beetles of Japan, additions, chiefly from the later collection of Mr. George LEWIS;
and notes on the synonymy, distribution and habits of the previously known species.  J. Linrt. Soc.
London, (Zoo1 ), 18: 205-262.

DANILEvsKY, M. L., & D. G. KAsATKIN, 2006. Further investigation of Dorcadionini (Coleoptera:
Cerambycidae) endopha1lus with a revision of taxonomical position o f t he genus Trichodorcadion
B REUNING. 1942. Russ e'tt . J .. 15: 401-407.

& A. A. RuBENYAN,2004. Revision of the taxonomic struc ture of the tr ibe Dorcadionini
(Coleoptera: Cerambycidae) on the base of endopha11ic morphology. Russ ent. J「., 13: 127-149.

HAsEGAwA, M., 2007.  Tribe Phrissomini. In OHBAYAsHl, N., & T. NIIsATo (eds ), Longlc. Beet1. Japan,
570-576. Tokai Univ. Press, Hadano. ( In Japanese )

HAYAsHI, M., 1951.  Studies on Cerambycidae from Japan and its adjacent regions (I). Ent. Rev. Japan,
Osaka,5: 75-82.
- 1955.  Cerambycidae. In The Kinki Coleoptero1ogical Society (ed ), Col. 111. Ins. Japan, 1: 55,
foot-note, No.19.
- 1957. Studies on Cerambycidae from Japan and its adjacent regions, VI II. (Col ). Ent. Rev. Japan,
Osaka,8: 45-48.
- 1959. Cerambycidae from Japan and its adjacent regions, X. (Col ). Ibid., 10: 55-63.

IMuRA, Y., 2007. Endopha11ic structure of the genus Plcltycerus (Coleoptera, Lucanidae) of Japan, with
descriptions of two new species. Elytra, Tokyo, 35: 471-489.

KuBoTA, K., & T. SoTA, 1998. Hybridization and speciation i n t he ca rabi d beetles of the subgenus
Ohomopterus (Coleoptera, Carabidae, Genus Carabus). Res. Popu1. coot., 40: 213-222.

MIYAKE, Y., 1980. On the speciations and the distributions of the genusParechthistatus BREUNING and its
allies. Kita-Kyushu no Konchu, Kokura, 27:61-84. (In Japanese )

NAKAMINE, H., & M. TAKEDA, 2008 a.   Molecular phylogeny and phytogeography of flightless beetles
Parechthistatus gibber and Hayashiechthistatus itle;xpectus (Coleoptera: Cerambycidae) inferred from

mitochondrial COI gene sequences. Ent. Sci., T1okyo, 11:235-242.
- 2008 b. Molecular phylogenetic relationships of flightless beetles belonging to the genusMesechthis-
tatus BREUNING (Coleoptera: Cerambycidae) inferred from mitochondrial COI gene sequences. J. Ins.
Sci. (In press)

OHBAYAsHI, K., 1961. Studies of Longicomia, VII. (Col., Cerambycidae). Ent. .Rev. Japan, Osaka,12: 47-
49.

OHBAYASHI, N., 2007. Male genitalia. In OHBAYAsHI, N., & T. NIIsATo (eds), Longic. Beet1. Japan, 149-
151. Tokai Univ. Press, Hadano. (In Japanese )

SEKI, K.,1944. Eine neueEchthistatus-Art aus Nippon(Coleoptera: Cerambycidae). Ins. Wld., Gifu,48:168-
170. (In Japanese with German title )

TAKAKuwA, M., 1988. Distance of speciation among the tribe Phrissomini. In SAT0, M. (ed ), Coleoptera
in Japan, 153-164. Tokai Univ. Press, Tokyo. (In Japanese )
- , K. MORI, H. NAKABAYASHI, T. KINOSHITA, T. KOBAYASHI, H. NA KA M INE & H. HIRAYAMA,
2004. The tribe Phrissomini in Japan 1. Gekkan-Mush1, Tokyo, (404): 4-20. (In Japanese )

THOMSON, J., 1860. Essai classi f. Ceramb. xvi十396 pp.,3 pIs. Soc. ent. France, Paris.
TOKI, W., & K. KUBOTA, 2007.  Male genital structures of 1ongicorn beetle in the genus Mesechthistatus



254 Hiroshi NAKAMINE and Makio TAKEDA

(Coleoptera, Cerambycidae, Phrissomini ). Biogeography, 9: 71-75.
WATERHOUSE, C. 0., 1881. Description of new1ongicorn Coleoptera from India, Japan and Africa. 「rans.

ent. Soc. Lolldon,1881:427-432.
YAMASAKo, J., & N. 0HBAYAsHI,2007. A review of the Japanese species of thelamiine subgenus Peri,rlesosa

of the genus Mesosa (Coleoptera, Cerambycidae) [Studies of Asian Mesosini, 1]. Jpt1. J. syst. Ent.,
Matsuyama, 13: 333-348.

YOKOYAMA, H., 1969. Some new longicorn beetles from Japan (Col., Cerambycidae).  cfit. Rev. Japan,
Osaka 21: 58 -60.

Elytra, Tokyo, 36(2): 254-256, November 22, 2008

Notes on Phylogenetic Relationships of the Tribe Phrissomini
(Coleoptera, Cerambycidae) Inferred from Mitochondrial

COI Gene Sequences

Hiroshi NAKAMINE1 ) and Makio TAKEDA2)

1) Sanda Municipal Arimafuji Nature Study Center, Fukushima1091-2,
Sanda, Hyogo, 669-1313 Japan

2) Laboratory of Insect Science, Faculty of Agriculture, Kobe University,
Rokko-dai 1-1, Nada, Kobe, Hyogo, 657-8501 Japan

The tribe Phrissomini THOMSON, 1860 consists of flightless1ongicorn beetles with atrophied
hindwings. Three genera, including the following six species of this tribe are distributed in and
endemic to Japan, Hlayashiechthistatus lnexpectus (HAYAsHI), Parechthistatus gibber (BATES),
Mesechthistatus binodosus (WATERHOUSE), M furcifierus (BATES), M taniguchii (SEKI) and M
fujisanus HAYAsHI.  Molecular phylogenetic approach is a method of utility to investigate the
phylogenetic relationships at inter-taxon level and chronological distance of divergence. We have
already reported molecular analyses on phylogeny, both intergeneric one [for Parechthistatus
gibber andHayashiechthistatus ine;xpectus (NAKAMINE& TAKEDA, 2008 a)] and intrageneric one
[for four Mesechthistatus species (NAKAMINE & TAKEDA, 2008 b)].  However, we have not
published our results of molecular phylogenetic analysis at intra-tribe level. Here we provide the
phylogenetic relationships by the analysis that was carried out based on partial sequences from the
mitochondr ial cytochrome oxidase subunit I (COI) gene from six different species of tribe
P hr issomin i.

Materia ls and Methods. The analytical methods are the same as already descr ibed by
NAKAMINE & TAKEDA (2008 a, 2008 b).  Two lamiine species, Plectrura meta11ica yoshihiroi
TAKAKUwA andDolichoprosopusyokoyamai (GREssITT) were used as outgroup.

Results and discussion.  Figure 1 shows the maximum likelihood tree of the mitochondrial


