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Hiroyuki SASAIl (KAMIYA before marriage) was born in Takashima-chou, Nishisonogi-
gun, Nagasaki Prefecture on 11th June 1935. In junior high school and high school, his marked
scholastic talent manifested itself, and he received appropriate awards from government in
recognition of academic excellence. He was strongly attracted to natural history, especially to
insects. During World War II, economical and political benefits were not to be had from activi-
ties such as collecting and studying insects, but without hesitation and with enthusiasm the
young Hiroyuki proceeded to develop his knowledge of entomology.

In pursuit of his entomological interests, he enrolled in a program in the Agricultural
Department of Kyushu University and studied in the Entomological Laboratory, there. Upon
completion of his undergraduate program, he undertook graduate work. The focus of his mas-
ter’s and doctoral programs was the taxonomic study of the beetle family Coccinellidae. At
that time the Japanese taxa of this family were hardly understood, and it was difficult to make
species-level identifications. Facing this difficulty, he grappled vigorously with these beetles
and clarified knowledge of the Japanese taxa, including their larvae.

While pursuing his doctoral studies, young SASAJl accepted employment, as an assistant,
in the Biological Laboratory in the Education Department of Fukui University. This laboratory
became the principal base for his entomological career. He extended his study of Coccinellidae,
begun during his Master’s program, and completed a taxonomic revision of Japanese coccinel-



lids. Based on his outstanding thesis, he obtained the degree of Doctor of Agriculture from
Kyushu University in 1967. The doctoral dissertation was published in 1971, as “Fauna
Japonica: Coleoptera: Coccinellidae™. Because of its excellence, this monograph serves as a
model for young students who aspire to be systematic entomologists.This publication was fol-
lowed by additional studies of notable breadth and depth. Subse-quently, in 1977, in recognition
of his outstanding work, he was promoted to the rank of Professor in Fukui University.

In addition to the Coccinellidae, Professor Sasai has contributed many valuable publica-
tions about other families of Cucujoidea. eg. Colydiidae, Languriidae, Propalticidae, Zopheridae
and so on.

His morphologically based taxonomic work was informed and enlightened by field studies
that demonstrated reproductive isolation between the species pairs Harmonia axyridis (PALLAS)
! Harmonia yedoensis (TAKIZAWA) and between Propylea quatuordecimpunctata (LINNAEUS)/
Propylea japonica (THUNBERG).

Professor SASAJI was the first coleopterist in Japan to undertake comparative studies of
Coleoptera using electrophoretic techniques. Working in the Laboratory of Dr. OHNISHI in
Nagoya University, he presented in several papers the reconstructed phylogeny of some coc-
cinellids by analysis of esterase isozymes. Now, analyses of this type are used for the study of
many taxa. This fact evidently indicates his scientific foresight. Thus, he steadily advanced his
study from several perspectives, and has produced numerous substantial results.

In addition to his outstanding taxonomic contributions, Professor SASAJI has worked with
amateur entomologists of all ages at Kyushu University and at Fukui University to promote insect
study. The present activity of entomophiles in Fukui prefecture is owing mainly to SASAJL In the
interest of developing knowledge of beetles, one year ago he accepted the presidency of the Japan
Coleopterological Society.

Also he published some books for beginners. “Débutsu-Bunruigaku-NyGmon (translated
as Guide of the Zoological Taxonomy)” is notable for beginning entomologists and ento-
mophiles, because its rich and expert content is easily understood. A general work, entitled
“Natural History of the Ladybirds”, summarizes and amplifies his previous studies. The con-
tents comprise a broadly based treatment of Japanese lady beetles, emphasizing systematic and
ecological aspects, as needed to enlighten beginning entomologists about these fine insects.

As required by his age, Professor SASAI retired from Fukui University at the end of
March of this year. Thence he has been recommended for the Emeritus Professor of Fukui
University due to his scholaly achievements. From now on, he will devote himself to entomolo-
gy without the disturbance of routine duties. We celebrate his retirement and wish him well in
extending his contribution to development of entomology in Japan. As an expression of our
admiration of his contributions, our respect for him as a person, and with high expectations for
his future entomological endeavors, we offer this special publication of the Society.
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13-26.

HEEL T ¥ A ORSTH. FEORM, 6 (1): 15-18, pl. 5.

R R, R0 RS, 6(2): 1-3, pl. 6.

[#4§£]: GRESSITT, J. L. & S. KIMOTO (1961): The Chrysomelidae of China. 4, 29 (3): 158.

HA-BERRE © A 7 >~ b O EEOSEENERE. DARBRESENEKS (@A, X 1961.) ,
Al B

of R AIREGE, BARRBESAMEES 7RAS, BEGRAEE&E6 - HEERSRS
(FW5, VIL 1961) | a2 .

(b)) Lo ATATEN. DZSAFLDE, (8): 16.

(A ARE) FYNRVELIZEML . DI SADSHHH, (8): 43-44.

(H.K.) @& S NAH8EBOZ L. DI IAFLNS, (8): 42.

[Hr L% HARRBEHEEA
[Mushi: fifi] o £ £:5E]
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03.
MEWTZOAYF 405 2 by Pulex, (30): 121. [£3: HFiEHE)
05.
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02.

03.
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05.
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08.

01.

02.

03.

01.

02.

Hiroyuki Sasan

-1962-

R BEENEDOT » by AV B, 30 (2): 82-86.
ERTESOHHERI THRE S -7 by L V. B 30 (4): 242-247.
FATIFYT b BLBEBICET. Pulex, (30): 121

PhoFEOFS (1) . HEoRH, 7 (1): 7-10.

JUEILS BB b o LE. Ho5NDZ, (1) 24-25.
Ia3IVTIAYYIIROGEFHEEIZoWT. HARBESERAAS (EHE, 5-6.
X.1962) ,iHHER.

-1963-

On the systematic position of the genus Usechus MOTSCHULSKY with a description of a new
species from Japan (Coleoptera). Mushi, 37 (3): 19-26.

On a new genus and species of Coccinellidae (Coleoptera) feeding on whiteflies. Mushi, 37
(11): 127-130. PL. 5.

NEWEBOT v Y AV WNKFEHNFERREZR ¥R, (1):95-101

=ty avHconT. EPWRFE (&) .7 (1/2): 11-16.

A revision of the tribe Hyperaspini of Japan (Coleoptera: Coccinellidae). Mem. Fac. Educ.,
Futkui Univ. Ser. IT (Nat. Sci.), (13): 79-86.

. [MFE#E41): GRESSITT, J. L. and S. KIMOTO (1963): The Chrysomelidae (Coleoptera) of

China and Korea, Part 2., Pac. Ins. Mon., 1B: 301-1029, with 207 figs. Rk, 31 (2): 104
[SCHE#/T): KoMAL T. (1956), Genetics of Ladybeetle. Advances in Genetics, 8: 155-188.
a4, 31 (3): 163.
HAET ¥ by AYEGYEOSEENFS. BARRRFELKE23EASE i, 27. VIIL
1963), FHEE.

R EAEM L LToT Y by A VE HFREREETREAS (RE) .

~1964—

TR - TR [HAEERORBHSE] OWMAZERFBREFHE) . -8, K
WK - EHS, 166 pp.; BT, HW - KEHE, 116 pp; £=#, CHLHE, 64 pp. [774H
BEE: A A VHERFRZEY)

NEWNBBOT >~ by AVE (2) . WNKFEBNFRTEEZRLFMHE, Q) \EIL
BE 22 R AE MU A2 4 145-148.

Discovery of the family Propalticidae in the Ryukyus (Coleoptera: Cucujoidea-Clavicornia).
Kontyi, 32 (2): 281-285.

HEABOT Y My AVH. HARBESEMMAS (M, 20. X1 1964) | #EHES.

-1965-

Comparative morphology of larvae of the Japanese Coccinellidae, with special reference to
the tribal phylogeny of the family (Coleoptera). Mem. Fac. Lib. Arts, Fukui Univ. Ser. 11 ,
14 (5): 83-100.

Coccinellid-fauna of the Ryukyu Islands, south of the Amami Group (Coleoptera). Kontyd,

[& 5 hh Z: S
(24T ge: MBI sE s, AR TITSEEH)



03.

05.
06.
07.
08.
. HAGE Seymnus I8 1VFEOE 2. i, 33 (3): 316,
10.
I1.

12

01.

02.
03.

01.
02.

03.
. A revision of the Formosan Coccinellidae (I). The subfamily Sticholotinae, with an estab-

05.
CEWET Y Py A DRI L A RESFIES. HRRMFESERRS (R, 10, X,

05.
06.

A List of Papers and Writings by Dr. Hiroyuki Sasan 7

33 (1): 97-122, pl. 6.
A revision of the tribe Coccinellini of Japan and the Ryukyus (Coleoptera: Coccinellidae).
Mem. Fac. Lib. Arts, Fukui Univ. Ser. 11, 15 (3): 27-71, pls. 1-3.

. Tribe Scymnini (Coleoptera: Coccinellidae) from Formosa collected by Prof. T. SHIROZU.

Contribution to the Insect Fauna of Formosa, [. Spec. Bull. Lep. Soc. Jpn., 1: 75-82.
HR D I AV WS (FEBH) L9 (3/4): 39.
FANY DT AR B ILTERE. AR (W) L9 (1/2): 12
H 7Y v e HEANLCRE. EWEiE (IF) L9 (1/2): 23.
et > by A VEo ML DR, Fisko R, 10 (2): 2-10.

WEELWOFEELD» S, W () .9 (3/4): 39-40.
AFANEZT Y by A EES W, EIZE (183F) L9 (3/4): 48.
T by AVEORFGE. HARRSEESEAS (B, 9. X. 1965) |, i#HEE.

-1966-

Coccinellidae of Afganistan (Insecta-Coleoptera). Results of the Kyoto Univ. Scientific
Expedition to the Karakorum and Hindukush, 1955, Vol. 8, p. 201.

ORI, [RHFROLEY ] EHESFESHETSR) | 141-148.

On the Coccinellidae attacking the scale insects and mites in Japan and the Ryukyus.
Mushi, 39 (7): 65-93.

T X T IRMATAT Y by ASHE EWIFE () .10 (1-4): 22

-1967-

On the Coccinellidae attacking the Aphids in Japan and the Ryukyus. Mushi, 40 (12):
147-175.

Description of a new Coccinellid species attacking the scale insects, with a taxonomic note
on a known species (Coleoptera). Mushi. 40 (13): 177-180.

AEOT by AU B () | 11 (3/4): 37-43.

lishment of a new tribe (Coleoptera). Etizenia, (25): 1-28.
AT rFEEHEL-OF= Y. PR (1) | 11 (3/4): 36.

1967) | I T,

-1968-

. A revision of the Formosan Coccinellidae (II), tribes Stethorini, Aspidimerini and Chilo-

corini (Coleoptera). Erizenia, (32): 1-24.

. Phylogeny of the family Coccinellidae (Coleoptera). Etizenia, (35): 1-37, pls. 1-13.
. Descriptions of the Coccinellid larvae of Japan and the Ryukyus (Coleoptera). Mem. Fac.

Educ., Fukui Univ. Ser. Il (Nat. Sci.), 18 (2): 93-136.

. Coccinellidae collected in the paddy fields of the Orient, with descriptions of new species

(Coleoptera). Mushi, 42 (9): 119-132.
L7y Ly FRRREMoRSE S () 12 (1/2): 48
EEAT7HRT 7T LLOMER. EPWR (EH) 12 (3/4): 59.

[Elizenia: fl I N FHEF FIEWFHE)
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(ZBET) (UAOTEL DI SADLDS, (10): 26-27.
v by A YEORE AARLFEAE8EAS (FLBE, 30.1X. 1968) , #HEE.

-1969-

By EVETENLT Y b LAYORGIH. [ F v RENOLEEROSHELIZNT S
e ] (BKARATEHET) 212-223.

2. WO LS ¥ 42 EEHH. On the beetles belonging to the superfamily Cucujoidea of the

Tsushimas (Coleoptera). AiF%E (fIF) . 13 (1/2): 13-19.
ROV FNY I ar=ZNGREDFF Y FF8F. EWRFRGEE, 13 (1/2): 36.
T by A YRoORSESEER B ARBFEEEIEAS AL, 1-2.X.1969.) | HEEE.

~1970-

. Notes on the Formosan Endomychidae, with descriptions of a new genus and several new
species (Coleoptera). Etizenia, (43): 1-18, pls. 1-4.

. Biogeographical consideration of the Coccinellidae (Coleoptera) of the Tsushimas, Japan.
Bull. Nat. Sci. Mus., Tokyo, 13 (2): 207-217.

AN Y ayh A OMEBEMASE. AWK (8l | 14 (3/4): 58-59.

CAEHEIES I ¥ A CRHRHS. EWEFE (1 H) | 14 (3/4): 59-60.

WAL O P hafE, PR (18I |14 (2): 44.

g digEdes (1) . 2HhE L, 9(1): 1-6.

AR BT AR ORMIC oW T, HARRFEABIOMAR (i, 5-7. X. 1970) ,
R

-1971-

[ Fauna Japonica: Coccinellidae (Insecta: Coleoptera) | ix + 340 pp.+16col. pls. [Bio-geo-
graphical Society of Japan, (Academic Press of Japan)].

vy Ay FRFmERE (1), BEORY A A28 (1) . £WHE (88 | 15 (1/2):
3743,

Description of a new Cicones-species in Japan (Coleoptera: Colydiidae). Life Study (Fukui),
15 (1/2): 43-45.

. A new Propalticus-species of Japan (Coleoptera: Propalticidae). Kontyii, Tokyo, 39 (1):
37-38.

Phylogenetic positions of some remarkable genera of the Coccinellidae (Coleoptera), with
an attempt of the numerical method. Mem. Fac. Educ., Fukui Univ., Ser. Il (Nat. Sci.),
(21): 55-73.

y=¥uy TV x ) AGHERSENLEAT S, EWRFE (8 | 15 (3/4): 68. [3HH:
BT, NE %)

REROK 2 WD F 7 7 F % A L RHRIEECSE. EWRFE () | 15 (3/4): 79.

CHoFIF oy by, BARBFESEIEAKS (KB, 1971) , #HER.

-1972-

RSO T Y oA VB EWEFE () |16 (1/2): 31-37.

(M 45Fa Ent. Rev. Japan: HA<H d152 22 2558
(HighE: B At bl S, 2
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CfRIEEEES I &) A VHLER. EPUIE () L 16 (1/2): 37.
AT ZEIYFEY YL BRI G, EYTse (EH) L 16 (1/2): 37.

-1973-

L3 AYFE FEFROGTBERLAKOBS, - BRET AV FE FXFHZ RRFF
s, 25 (1/2): 76-80.
KR HARET ~ by A VEO RS — B — fAPhE, 27 (9): 385-
394.
KBS SRR HARET ¥ by A VEO RS — Sl —. Rk, 27 (11):
473-478.
. Disc electrophoretic study of esterase in ladybirds (Preliminary report). Mem. Fac. Educ.,
Fukui Univ. Ser. 11 (Nat. Sci.), (23): 23-32. [with H.OHNISHI]
F 317y bR B A EARER ST LM RE B MEEE 82 (4): 340. (3EF:
PNES )|
EE ey I R LY I Bl EEK 8(9):28.
EICBIZARTAFEF ARV YA OG54 RREBAR 8(12):7.
HIHhARL) Iy TLLOREER RREAK 8(12): 8.

-1974-

a7 OE ATy FUOERIZOWT. B, 42(2): 202-203.

Notes on the Japanese Melandryidae, with descriptions of new species (Coleoptera). Mem.
Fac. Educ., Fukui Univ. Ser. 1I (Nat. Sci.), (24): 1-14.

FFERYTFY PVICALNAIRAT T —ET A VWL 2A0REREZOEE. HERAFESR
#IaEAS (M, 28-29.1X.1974) | #iEHEE: 3.

FA= Tk Ty FvEIZHU 5 esterase isozymes DR, ThEHERE, 83 (4):
442,

JamHrIFY YL MRS LOE. REEAKI(S5): 34
RO 7 v A V3 Bl a— A (21/22): 8-9.

FHFTIF 4 0hIF)EIFECEST. Bl a—2,(21/22):9.
HAMEHO 7= . HHIHT, (13).

-1975-

[=EHT B AT R A el i A A i | (SET) | 81 pp. [5%41C & 2 L [F#EE).

Reproductive isolation and spesies specificity in two ladybirds of the genus Propylea
(Coleoptera). Mem. Fac. Educ., Fukui Univ. Ser. Il (Nat. Sci.), 25 (3): 13-34.

EAH A ATy by RIAEEC B A RO IEEE & MR, OARRBFEAEISEAS
(fAF, 25-26. IX. 1975) , il E: 12. (353 KEFLT)

HABRGOT HNF LY, Hili= 2 — 2 (29/30): 8.

FT7UNFYHNFEFFRIFEZRRICEE HIGEE, (2): 34

Zy Ry F AN OB, HEE, (2): 24.

XWoMli) b L [EHORFEE] . WBIFORESE, (10): 18-21.

(B E BA: (AT, ==2—91 x> A4 RG]
(= o — A GRS/ O AES, 50
(FEHEOFEE: HARREE S

[BEAiEME: H ARSI S, =)
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S AEEESE AR O I F & FEZLY @@HFRFEER) | (23):2-3.
(A “fEHERBRIESR . H5NAT D, (14): 24,

-1976-

AR AR S IR A R | (FRJFIR) |, 298pp. [fE4 {h: REEBFUURIER. R

A% T [RIELE).

BT ¥ AT LRSS S AL BN, [HE0EY] (REFRAEMFSE, 960

pp- 40 pls.) :359-364. 2 pls.

MEBEREHES (BK K-EE W& . (MEosw] (FL) : 567-763. [+ :

656-658. 666-681.].

ATV F by, [HEoE] (FLE) :681.

AR O B, TR AL, Ser. T (BRI | (26): 27-57.
CFIFr by AaERE oS LI 5 E 8. BFHGE 85(4): 510.

L AAT Ay 7 a b FEHEEWLICET. Elytra, 3 (1/2): 25.
CETIUNFFANFERFOT LA ORE SIGHEE, (3): 18-19.

VERHE. <SHoZ EE>ERAE RREER 12(11): 3.
K y¥IFy MR HOHER HARBEAERTHASE (KK, .1976) , #HES.

(B N A=
-1977-

Check-list of Coleoptera of Japan (H#4<# {1 H4E) . No. 12. Family Propalticidae 3 2~
FALLUH. 1p. (HHFEES, BH)

Check-list of Coleoptera of Japan (H#4<#EH H HEE) |, No. 13. Family Colydiidae =/ 7% ¥
LUFE S5pp.  (WHEREER, WA

Check-list of Coleoptera of Japan (HA<#EH H1 H k) | No. 14. Family Cerylonidae 7 7 75>/
1% L8 2pp. (RHEGER, HH0)

Larval characters of Asian species of the genus Harmonia MULSANT (Coleoptera:
Coccinellidae). Mem. Fac. Educ., Fukui Univ. Ser. II (Nat. Sci.), (27): .1-18.

+ 35 ¥ bYIcBIT A2B0 esterase-allozymes Dz, BiYFAERE, 86 (4): 540. [3F: A
B E—]

WHBEONL) 77 H 5 Rl B 12 (10): 28.

Wit QYN L zoffe. WHOMSFE, (12): 11-15.

WD Btz (1) 7 b AVE A 22220 54, 14(11): 13

UL ATT Y AVERYE HENAT, (16): 47-48.

HA-&iE# Harmonia B5 ¥ M AYEONREEOLE. HARRFSHEITEAS (K
BE, 31. VIII-1. IX. 1977) .aES.

Wi WO HREE LS. AAREESBREEORNS AR S [T %5 2 5 AH ]
g2m, 21.L 1977

[Elytra: H 488 B2 S &5, HH)
(4 >E2 %)L (HFRATGE, SREPETG S
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10.
1.
12.

01.
02.
03.
CHEEI D F AL LTREE. Pl 2 — A, (48): 1-3.
05.
06.

07.
08.

09.
10.
11,
12.
13;
14.

0l.
02.
03.
04.

A List of Papers and Writings by Dr. Hiroyuki Sasan 11

-1978-
On the larva of a predaceous endomychid, Saula japonica GORHAM (Coleoptera). Kontyuii
Tokyo, 46 (1): 24-28.
R RGARE. PR=2—2,(42): 4-5.

23-24.

L kAARAaF bk anAilaFy by — EPFEHIEOBSEDH T — RHEH

LEBROLT ¥ AVE KEROKEHR, (17): 223-224. (¥ KEH=]

Notes on the Japanese Endomychidae, with an establishment of a new subfamily
(Coleoptera). Mem. Fac. Educ., Fukui Univ., Ser. 11 (Nat. Sci.), (28) (1): 1-31.

FEFZ by ¥ YoM, TRICRET 258 LOME AARRRFSEBAARE (K,
12-13. X. 1978) , alisi % 5 20.

¥ ¥ 75y bRIZE A RMERO SN, B HERE, 87 (4): 545.

v rud Y RRBTIRE BREBE 13 (12): 32
FEICBITA—EEFHBICoWTO S EBHORSESE, (19): 11-14,
BRER SLELALOK. 1 L2 %) o 4,16 (8): 178.

-1979-

PRGERE e aARE, WE] (XM, 8l) 158 pp. {4 ifi5iH: 106-111.
PRE4ESE [0 BREE, %] (F.L) |, 158 pp. f£4ih: 100-105; 108-109; 147-148.
PREERY [Tk BAGE, L&) (L) | 158 pp. (k4 #E54H: 102-109; 150-151.

ERELRMZERH (2), 7Y by a v ¥< R RBEEYESEE (18): 11-16.

Reproductive continuity and genetic relationships in the forms of the genus Menochilus
(Coleoptera: Coccinellidae). Mem. Fac. Educ., Fukui Univ. Ser. II (Nat. Sci.), (29): 1-18,
Pl. 2. [with AKAMATSU, M.]

T Y LAVEORGESEICHWT AMEOERE L 5 U1 Aspidimerini RO IZOWT,
WPt 88 (4): 674.

Eidoreus W (¥ 7% 4 L) OR#GF LOMEL Z0EH% HERBELE0H - IS
REhi R BRI AR RS (ER, 10-13.X.1979) |, #HEE.

REHROTA 747, RREOKNPIES. Rl BIA 14 (1): 17.

INY v ORFES L O Bl L HA 14 (2): 24

H7TATNL OIS LOREEEFERIFDRTIE. FH=2—2,(44): 7.

LYEYF Y Mool w e Bl o — R (45): 10, [HEE: RFEH—

BATHER TR B 7H13F % B BGEE. (9): 3.

XA Hss. Narcissus (GRHREEDFEHEREZ CI100585) [FIEEEFAT): 14-15.

-1980-

HAEET> b7 47 7= B8 (1) Fl=2—2,(49): 14,
x5 by A VEOH — RN T T 0 —F — B 1980 (9): 34-43.
HAET > by Ay <R (2) . BFli=a2—2,(50): 1-6.
HAEF Y by AL YF< R 3) . Fli=a—2,(51): 14.

(B (IR A PIES), e aagtt. WO
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05. BRET ¥ b7 AL < U 4) . FR=2—2,(52): 1-5.

06. Biosystematic comparison of two Asian sibling species groups in Coccinellidae (Coleo-
ptera). XVIth International Congress of Entomology (Kyoto, 3-9. VIIL 1980), Abstracts;
p-21.

07. L XH A/ 25 ¥ boO EBEHEBOBERR, 256 FICZ0RIZTORBE~NOHRA.
Bk, 89 (4): 632, [3L3: FHHYCF)

08. BRFEEDOFI|OTTE. REt & A, 15 (2): 2-6.

0. WrBEOFF vy TIvAY. Bz a— 2 (49): 6.

10. BHIRIZB T2 7 F X a4 uFEpEBR2EOSMGLE REL AKX 15 (14): 4.

.89 anshyFrbgbyar=ki7r boOME Fhiza—X (51):8.

12, ([FFR A hERERRE, S141, WEE, MREQ). R 48(1): 52.

13. [ #&#17r): JABLOKPFF-KHNZORIAN, S. M. 1979. Genera der palacarktisschen Coccinellini
(Coleoptera, Coccinellidae). Ent. Blart., 75: 37-75. fili= =2 — 2, (50): 16.

14, “T{TEHER]" " &L bOF—5F - X 2" @IORFE, (25): 3-6.

15. 5 L ERET— 5 OHER. Bk HIK 15 (12): 14,

16. fEHIR Rl H B oatBi— 5 H Lo B8, & 6047, (18): 48-50.

17. [HEHA): SIS, 1979. [Fay, BLI»LBAFEN] . 6D, (18): 52,

-1981-

01. Biosystematics on Harmonia axyridis-complex (Coleoptera: Coccinellidae). Mem. Fac.
Educ., Fukui Univ., Ser. II (Nat. Sci.), (30) 2: 59-79.

02. A contribution to the Coccinellidae (Coleoptera) of Thailand. Oriental Insects, 14 (4):
473-491. [with S. CHUNRAM]

03. 77T AVICEHBPLEH LWE A TOF > by A SRR ORGSR - £RFHELE. B
EHERE. 90 (4): 693.

04. WHEI BT 2H P F Y v L L DOAiiFEN. HlR=2— 2, (53): 8.

05. =YVawxhiy7r bR, BHEHR 16 (12): 33.

06. HHBRIZBI B, 7 Fd A 35 OFMEEE. Bl k B 16 (12): 33.

07. BHBEFHBTrOAY AV TF 2 by ERFE Btk B 16 (14): 10.

08. faHEEAS I ¥ ) A LESHORHE. FHR=-—a—-2 (56): 7.

09. [FTIAr): [RuSEFEoMES: | A2 R (1981) . Rk, 49 (3): 518.

10. =, =K IZOWTORE. WHERED SR, (2): 6-8.

1 HOREE (18) . BH L H 16 (12): 30.

12. & LRASLIE. Bl & HIK, 16 (14): 3.

13. sEMITIAT [HEHoRSE] | BHoFEE, (30): 24-26.

14. BB Coccinellinae TiEl 7 > b 7 4 VEO5HE & 54,

HARBdsEagEa ks (T, 1981) | aliEES.

-1982-

01. A revision of the Formosan Coccinellidae (III). Subfamily Coccinellinae (Coleoptera).
Mem. Fac. Educ., Fukui Univ., Ser. II (Nat. Sci.). (31) 1: 1-49.

Q. FYbyL EOEM (1) . A 2250w 4,19(1): 14-19.

0.7 by (2) . 412225 v A 19(2): 3842

04 HBEOT v by AR (28 | RIERURFEFRAK, (53): 15-26.

05. MG MEERE (3) AN RGERAMFREE (22): 5-10.

06. 7 by L oM 3) . 412 %) % 4,19 (3): 66-70.

07. T » by A LHFEDEEL L BUK. Rl & B 17 (10): 11-17.
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Additions to the Japanese fauna of coccinellid tribe Scymnini (Coleoptera). Spec. Iss. Mem.
Retir. Emer. Prof. M. CHUJO : 63-72.

RBEOTF Y by A CEORERSE. BEROSEHE, 21): 1-3. 3 KEE =)

IHATIvEIOFEH. REREBAK 17 (1): 32

R 7aFH <L O MEE FH=a2— X, (55): 5.
AVEEOT P LAVE RREHRK 17 (9): 32.

BT Ty 3 a v iR BREH 17 (13): 35.

BHELSGMHTOHN I 520 BREBK 17(14): 7.

LAFaATNTH IR ORI TORER Fili=2— X, (60): 8.

[#r & r]: TABLOKOFF-KHNZORIAN, S. M.(1982), Les Coccinelles, Coléoptéres--
Coccinellidae,—-etc.

WOW {IEFEF VIR 5N AZ, (20): 67-68.

FEpIakiE: MR - FE{LirE o R &I R RS EoRE L. BASH )Y R 5526
mAs (B, 2-4.1V. 1982) | #HES.

VT T M A CER OB, FICTORMFENTEIZoWT, HERREEE42MK

& (£iR, 7-8.X.1982) | #EHEE.

00. 5 RAUCHBIT 5 FERME - fE5LFROBRR L BR. SHEYES (1, 29. XIL

1982) | SHE S,

00. fil: FROBOMEOILE. HAWAHES - PRHAFES (B, 14, X1 1982) |, i

05.
06.

07.

08.

09.
10,
1L
12.
13.
14,

=
H.

-1983-

. Check-list of Coleoptera of Japan (HZ<EEH L HER) | No. 21. Family Endomychidae 7~ 7 4

<R 8pp. (WHBER, W)

. Supplementary descriptions of the coccinellid larvae of Japan (Coleoptera). Mem. Fac.

Educ., Fukui Univ., Ser. II (Nat. Sci.), (32): 33-66, pt. 2.

LTV by AVHORBOMER. Mz, 37 4): 72-77.
HERET 7 by LA TERBEAHRORFRFER, SHRAFOLOOEEE L FERRFEL.

At L, (146): 2-6.

I osa—sIcRERFEOHI2— HRHE L, (152): 6-10.

Contribution to the taxonomy of the superfamily Cucujoidea (Coleoptera) of Japan and her
adjacent districts, . Mem. Fac. Educ., Fukui Univ., Ser. 11 (Nat. Sci.), (33): 17-52, pt. 2.

EAH A 27 b URREMERCET A AR L CORCRERE. iRk,
92 (4): 629, (L3 B U5 )
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pls.). [fk % {fi: 7280 9 H28% & P GEIH Y]

FXI2HIFY b Y E—Calopinaelifl (# I+ E FXH) (WRHH) 0BELILDRER
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Description of a new species of the genus Biphyllus from Japan (Coleoptera: Biphyllidae).
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Expedition to Formosa in 1984. Mem. Fac. Educ., Fukui Univ., Ser. II (Nat. Sci.), (36):
Systematic position of the genus Monocoryna and a new tribe of the family Coccinellidae.
A revision of the genus Leptophloeus (Coleoptera, Cucujidae) of Japan. Kontyii, Tokyo, 54
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The Formosan Coccinellidae collected by Dr. K. Baba in 1986. Trans. Essa ent. Soc.
Niigata, (65): 37-52.

&% Epilachna 387, AT L, (205): 28-29.
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BLiG)

e L RE P dUMERE. 1R LR, (2): 49-50.

Records of Epilachnine crop pests (Coleoptera, Coccinellidae) in Sumatera Barat, Sumatra,
Indonesia. Kontyii, Tokyo, 56 (2): 281-297. [with KATAKURA, H.. ABBAS, 1., NAKAMURA, K.]
Geographical variation of elytral spot patterns in the phytophagous ladybird, Epilachna vig-
intioctopunctata (Coleoptera: Coccinellidae) in the Province of Sumatera Barat, Indonesia. Res.

Popul. Ecol., 30 (1): 43-56. [with ABBAS, L., NAKAMURA, K., KATAKURA, H.]

. Contribution to the taxonomy of the superfamily Cucujoidea (Coleoptera) of Japan and her
adjacent districts, IV. Mem. Fac. Educ., Fukui Univ. Ser. II (Nat. Sci.), (38): 13-58.
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e A & IR FHFFEYFHE, 4 GEZ. HAROEY, 2 (5): 10-11.
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~1989-
[E LA (UP/SA +103—, 74) ] (BEASEMETS) | 124 pp.

HARERGAR [HREZLLEE — S0 RE —] (R EARER) | 44pp. [EE:
k4 i)

03. TUBFELFENS: [HAERMBES Qo)) UNKEREMERFHE) | 1767 pp. (7

78%. 14 ih: pp. 367-431. »F— ¥ Z{EH].

[F-BEo®eE: (WA FIRE), MOCEFEHE. 3

[H
[F

FO4N: (FRATE), C—REaWR. 35
#1414, Kanagawa-chuho : 42 /1| B d1 a8 & 453k



04,
05.
06.
07.

08.

09.
10.
114 8

12.
13.
14.
15!

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

01.

02.
03.
04.
0s.
06.
07.
08.
09.
10.
1.
12
13.
14,
15.

A List of Papers and Writings by Dr. Hiroyuki Sasan 17

Taxonomy of Coccinellids. Coccinella, Passau, (1): 6-8. [with CHAZEAU, J., & FURSCH, H.]

HFIAYFE FXOFER. WHRE, (4): 24, (23 MLEE)

HAEFEXH 74 88 (2) . fW3Fh#, 4): 25-32.

Contribution to the taxonomy of the superfamily Cucujoidea (Coleoptera) of Japan and her
adjacent districts, V. Mem. Fac. Educ., Fukui Univ, Ser. II (Nat. Sci.), (39): 5-26.

Discovery of the curious beetle genus Xenoselinus GROUVELLE (Languriidae-Crypto-phili-
nae) from Japan. Kanagawa-Chithé, Yokohama. (90): 223-228.

HAEF X774 B (3) . IR, (5): 25-30.

Phylogeny and a revision of the Salpingidae (Coleoptera) of Japan. Zool. Sci., 6 (6): 1223.

A new species of the genus Monocoryna (Coleoptera, Coccinellidae) from Thailand, with
notes on the phylogenetic position and the distribution of the genus.  Bull. Biogeogr. Soc.
Japan, 44: 117-121.
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Taxonomy of Coccinellids, corrected version. Coccinella (Passau). 1 (2): 4-6.

The family Mychothenidae of Japan. (Coleoptera). Esakia, Spec. Iss., (1): 65-75.
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18. KHIEKD [#5F] (2% A2 5. HWFHEE, 42 (3): 133,141.

19. 697 arYREFFRERLOVWESD, BFHE L, (235): 33.

20. VA FESTLTOGMILRER. Hdi=a—2Z,(91):9.
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2. TASY AL FIFETI AL, BHBH, (7): 34,

3. 2 A 0FHTINF AL OFEHELLORE. FHAH, (7): 19. (303 HHE W)
24, FROHE - &5 - WL HonH I, (28): 30-32.
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0L [ H AL 3] R FARE—, Wil HARE), 201 pp. 405 figs. H¥H#H3
ofeeih: B E (WHEE) R, figs. 327-337, pp. 115-119.

02. [HRBBOFUE, @il RHARAKRREL ¥—) 36 pp. Els: £+ G BGE: BR
AR, W ERGE, RkEE, Wik, FrEEE, KE %A

03. [HABBOTUE, I (BHRBEREEL, ¥ —) 36 pp. Efs: E4. B R
H B, BB, WK, HhEF, tipH3Eh

04. [AABmOFUE, Fass] (WHEAKRREY> ¥ —) 36 pp. Els: ke BAE: 0FH
W, ARENDE, PrESERE, KRB, IR, AEEE, PR, frafngd, sk

05, B S AI-EIRIE O H AR B HpE T > b 7 & DR A, Bk Bt [RlIFS 4R, (71): 33-36.

06. Formosan Languriidae (Coleoptera: Cucujoidea) collected by Dr. K. BABA in 1987-1989.
Trans. Essa ent. Soc., Niigata, (71): 37-47.

07. The Coccinellidae (Coleoptera) collected from the Island of Lan Yu, Formosa by Dr. K. BABA
in 1987, with the description of a new species. Trans. Essa ent. Soc., Niigata, (71): 48-52.

08. Contribution to the taxonomy of the superfamily Cucujoidea (Coleoptera) of Japan and her
adjacent districts, VI. Mem. Fac. Educ., Fukui Univ., Ser. II (Nat. Sci.), (41): 11-25.

09. D b7 4 B R RHL (8): 2-20. (L3 MERE]

10. B E: WAL ERESRSIEL . AR, (60): 1.

11, #EE: BEL SN TENRRY. B L0EHNA (FRRESM39) : 1. [fRIFRPER
HAEM SR

12. @R RHBEA Y L3R HOMEL. MR, (9): 19. (363 RAHH)

13 EEBREVWE TV, oA T, (29): 37-39.

14. #FF: B b OBRWIE [RIOKHRE] , [DALLbOS60b] (5535 Ll
XZARK): BE1H.

15. [fEHIRAER S | (RO | 1166 pp.+TR R, 154 i BisE (EWEr) | %M
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[BREROFUE, =Bl (BHRAKR#EE Y Y—) 36 pp. Hls: 4k WA Wik
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[BERBROFUE, FIL] (FHREREEE> 2 —) 36pp. 55 £+ G B BT
%, PE—, WHEEN, FHEE

HAED 2 %E FFREEAE (2) . @0, (10): 43-46.

. Descriptions of four coccinellid larvae of Formosa, with the phylogenetic importance
(Coleoptera: Coccinellidae). Mem. Fac. Educ., Fukui Univ., Ser. 11 (Nat. Sci.), (42): pt.1,
I-11.

WHIET > b7 A VR27HOBEL. RIEWIR, (11): 25-38. (3t HPFHR)

TAZT Y MPELYRELT 7 by ORGHE. IR, (11): 41-42.

AR RE P RS (3) . fRFHDE (11): 4546.

HE,LEHL My bya L8 Bz —2,(100): 10-13.

(%) (FERM: [ARBRoFE ] WIFRE, (10): 56.

[HFF: S Y ~X) YyviRE AN o —ERE OV ORE. AFIE L, (259): 31.

PR [RGB (SRR - TIsges: &) . R, 60 (3): 618.

Fresn) (NyyH) AR CHEE WIRE (11): 8.

YIrFAAL (FALLTH) BHEDS bR, RIEdH, (11): 39. 363 lHE IR

[EF;: HERA (B vE (02 7) BRoEmREE, B3%Pdd, 82010 . fHFdiR,
(11): 40.

¥ ¥ 75 7 by OWHETORESLE. BHRE (11): 42, (463 BEFRE - WEFEET)

AR SO TOH A L HE, FHIE, (11): 46.

BHECHRE IR Z7OATF 40T 2 by, fEHFHIER, (11): 47.

(HSH:) #EMA: [BARED I F) AHBERF] (KAEER - ERIEZFE - MBE=S,
1992) . f@HHi$R, (11): 50.

[CRRARA): [ R s ok — k] (MREE®E, Al Log) . SR,
(11): 51.

[ R4 $1005 % HARORI» 59 . fiZ)d13k, (100): 2-3.

faH AR SRR ERERICEE %k (202) . H51H 2, (30): 27-29.

AR R H SR (B . HohATZ, (30): 30-33.

X ELARERE, HOHFMZD CoT (EFEHEOZLLLE) . AN, (30).
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SO SHMEY © o T —  h Stz 8mf L kel — SHOFSHE, (66): 2-8.

EHS— "HARENE" of%H. i (12): 1-2.

EAA R 2Ty b ORRITHIRES. SRR, (12): 21-28. (363 wWERET)

T Y by A VE6HOZRITEICHM T AR RS (B1H) . fFRER (12): 29-36.
(3L 44

. Contribution to the taxonomy of the superfamily Cucujoidea (Coleoptera) of Japan and her
adjacent districts, VII. Mem. Fac. Educ., Fukui Univ. Ser. 11 (Nat. Sci.), (44): pt.2, 17-25.

ATy TuOEER (FHR) — ZOREIOVWTORE — WHSBHE, (13):3-8. (3

*ORE - #H )
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ARHRIZBU BT AN T2 b o0k ks, (13): 30.

7 F % 24 0¥ 2 a5 CRE. BB (13): 31,

ruaday=ky7 b oEHE26 B ORKERLE. RWIFHIR, (13): 32.

#1 A/ 3T ¥ b7 Aiolocaria hexaspilota. 1 >t 27 %) = 4 30 (1): 25.

g TRARBEOTEE, &/ 3, —F5, B . &H5RE (12): 36.

(FHEREA: HERT - IRPE—(1993), [RERHEO#EL — NTFolbBFt 2% —] (Fa
#) . LR, (12): 61.

LR AR - EEI1993), [HAMR Mo LERS | GilEt) | IR,
(12): 61.

MR HAHEM IC oW T oMk, TORY S, FEARRMELFSH, 38 (2): 3-4.

[B5hAZ ] OEOMEEEK. »5had 2, (31): 57-58.

NS HohATZ, (31): 67.
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FYhIAVE (a9 FaYH) ORKHGE, BICAY=T 2 PR LV AT ¥
P EOMEIZOWT. HARRFERFESE KRS - B R UFESEIRAREERAAS
(Fffr, 28-31. 111 1994) , Wi S  104.

The Formosan Coccinellidae (Coleoptera) collected by the late Dr. K. BABA (Third Report).
Spec. Bull. Essa ent. Soc., (2): 235-240.

MR ARE GEHEHRT) B3T3 F% 20537 FYORREEORE. RIFR
#, (14): 29-31.

. Genetics of esterase isozymes in Harmonia yedoensis (TAKIZAWA) (Coleoptera: Coccinellidae).
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A List of Coleopterous Taxa
Submitted by Dr. Hiroyuki SASAJI/ KAMIYA

I. Family-group Names

Tribe Sukunahikonini H. KAMIYA, 1960 (Coccinellidae)
Type-genus: Sukunahikona H. KaMiya, 1960
Kontyu, 28: 24,

Tribe Shirozuellini SASAI, 1967 (Coccinellidae)
Type-genus: Shirozuella SasAll, 1967
Etizenia, (25): 23.

Subfamily Eidoreinae SaASAJI, 1986 (Endomychidae)
Type-genus: Eidoreus SHARP, 1885
Pap. Ent. to NAKANE: 235.
= Eupsilobinae CaAsgy 1895 (Type-genus: Eupsilobius CASEY, 1895)

Tribe Prostominiini SASAJL, 1988 (Salpingidae)
Type-genus: Prostominia REITTER, 1889
Mem. Fukui Univ., (38): 33.

II. Genus-group Names

Genus Sukunahikona H. KaMiYA, 1960 (Coccinellidae)
Type-species: Sukunahikona japonica H. KAMIYA, 1960
Kontyu, 28: 22.
= Scotoscymnus WEISE, 1901

Genus Axinoscymnus H. KAMIYA, 1963  (Coccinellidae)
Type-species: Axinoscymnus beneficus H. Kamiya, 1963
Mushi, 37: 127.

Genus Shirozuella SASAIL 1967 (Coccinellidae)
Type-species: Shirozuella mirabilis Sasan, 1967
Etizenia, (25): 24.

Genus Hikonasukuna SASAIJL 1967 (Coccinellidae)
Type-species: Hikonasukuna monticola Sasai, 1967
Etizenia, (25): 4.
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Genus Dexialia SASAJL, 1970 (Anamorphidae)
Type-species: Dexialia ovalis Sasall, 1970
Etizenia, (43): 4.

Genus Keiscymnus SASAJI, 1971 (Coccinellidae)
Type-species: Keiscymnus tosaensis SASAJL, 1971
Fauna Japonica: 95.

Subgenus Neopullus SASAIL, 1971  (in Scymnus, Coccinellidae)
Type-species: Sevmnus hoffmanni WEISE, 1879
Fauna Japonica: 177.

Subgenus Nipponopullus H. KAMIYA, 1961  (in Scymnus, Coccinellidae)
Type-species: Scymnus (Nipponoscymnus) pirikamenoko H. Kamiva, 1961
J. Kyushu Univ., 11: 284,

Genus Nipponophloeus SASAI, 1983 (Cucujidae)
Type-species: Laemophloeus dorcoides REITTER. 1874
Mem. Fukui Univ., (33): 21.

Genus Dernostea SASAJL 1984 (Cryptophagidae)
Type-species: Dernostea tanakai SASAJL, 1984
Mem. Fukui Univ., (34): 27.

Genus Polacus SASAIL 1985 (Oedemeridae)
Type-species: Polacus longicornis SASAIL 1985
Gekkan-Mushi, (177): 10.

Genus Medamatento SASAIL 1989 (Coccinellidae)
Type-species: Shirozuella ocularis SASAN, 1988
Mem. Fukui Univ., (39): 22.

II1L. Species-group Names
A) CLAVICORNIA (+ Cerophytidae)
Cerophytidae b4 22XV ¥¥< I #
Cerophytum japonicum SASAJL, 1999 b5 I AV F 7 (1-1)
Ent. Rev. Jpn., 54: 97. Type locality: Tochigi Pref. (Tashiro-rindo).

Cerophytum japonicum Sasai, 1999 & %= & & ¥ 4 (1-1); Aspidiphorus sakaii Sasan, 1993 44 4 < e A%/ 2(1-2); Ancistria
kurosawai Sasan, 1993 2 o#7 27 % ¥ L% (1-3); Lepiophloeus abei Sasan, 1986 ¥+ &2 F e sy L (1-4);
Leptophioeus femoralis Sasan, 1983 & £ 25 ¥ L& (1-5); Propalticus marimotoi H. Kamiva, 1964 = %5 3 725 A 1 (I1-6);
Propalticus ryukyuensis H. Kamiva, 1964 4% A% 3 ¥ 2 % 2 4 (1-7); Telmatophilus orientalis Sasan, 1987 <% 24 (I-8);
Caenoscelis kurosai Sasan, 1987 1) 4 4% 2 4 (1-9); Atomarops dharma Sasan, 1989 5~ A7 %% FF (I-10), Toramus
quadriguttatus  Sasan, 1989 22 # 3 5 +# % A4 (I-11): Xenoscelinus hiranoi Sasan, 1989 €7 ¥ I AV FTFF (1-12);
Cryptophilus hiranoi SASAN, 1984 7% & &4 L 2 % A 1 (1-13); Biphyllus loochooanus Sasan, 1991 YaFadsoLry
# 7 A (I-14): Philothermus shibatai Sasan, 1983 2 &= o529 % % L4 (1-15); Philothermus takasago SAsan, 1983 (1-16)
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Sphindidae & X ¥ / a4 ¥ F
Aspidiphorus sakaii Sasan, 1993 -7 4 <)k A% J (1-2)
Mem. Fukui Univ., (44): 18. Type locality: Fukui Pref. (Mt. Benzaiten).

Passandridae V'V b7 % L ¥
Ancistria kurosawai Sasall, 1993 7047277 ¥ Ly (1-3)
Mem. Fukui Univ., (44): 22. Type locality: Tanegashima I. (Ohkeri).

Cucujidae ©7 % LT F
Pediacus kurosawai Sasan, 1983 FrAO0FxFATITH¥ LY

Mem. Fukui Univ., (33): 18. Type locality: Fukushima Pref. (Yunohana).
Leptophloeus abei Sasan, 1986 b7 +HxVFELT ¥ LY (14)

Kontyu, 54: 684. Type locality: Aomori Pref. (Oirase).
Leptophloeus femoralis SAsAll, 1983 &V FELT ¥ LY (I-5)

Mem. Fukui Univ., (33): 25. Type locality: Fukuoka Pref. (Mt. Innaki).
Leptophloeus foveicollis Sasan, 1986 AL+ 7 EFELT ¥ LY

Kontyu, 54: 681. Type locality: Hiroshima Pref. (Hiroshima-shi).

Propalticidae 3 ¥ > F A1 #
Propalticus kiuchii Sasan, 1971 F7oF 32 F A4

Kontyu, 39: 37. Type locality: Ehime Pref. (Omogo Valley).
Propalticus morimotoi H. KaMmiva, 1964 < ¥ 7 372 F A4 (1-6)

Kontyu, 32: 281. Type locality: Iriomote 1. (Ushiku-mori).
Propalticus ryukyuensis H. Kamiva, 1964 L F AT IV 2 F AL (1-7)

-

Kontyu, 32: 283. Type locality: Iriomote I. (Ushiku-mori).

Cryptophagidae ¥ A 1 4 ¥ F}
Serratomaria vulgaris Sasan, 1984 A4~ IL& A4

Mem. Fukui Univ., (34): 22. Type locality: Fukui Pref. (Mt. Norikurayama).
Telmatophilus orientalis Sasan, 1987 7= & A4 (1-8)

Mem. Fukui Univ., (37): 24. Type locality: Tokyo (Arakawa Riv.).
Caenoscelis kurosai Sasan, 1987 1 L3 F A A (1-9)

Mem. Fukui Univ., (37): 26. Type locality: Tokyo (Itabashi-ku).
Stenodea japonica Sasan, 1984 7% 7w F A4

Mem. Fukui Univ., (34): 25. Type locality: Fukuoka Pref. (Mt. Hikosan).
Dernostea tanakai Sasan, 1984 ¥ T2 F A4

Mem. Fukui Univ., (34): 28. Type locality: Hiroshima Pref. (Takano).

Languriidae 2 A 7 %% F¥§
Atomarops curvitibialis Sasall, 1991

Trans. Essa, (71): 41. Type locality: Formosa (Sun Moon Lake).
Atomarops dharma Sasay, 1989 )b~ 40 FE FF (1-10)

Mem. Fukui Univ., (39): 19. Type locality: Okinawa I. (Yona).
Toramus quadriguttatus SAsA), 1989 2V FH L7+ F A4 (1-11)

Mem. Fukui Univ., (39): 11. Type locality: Okinawa I. (Kudeken).
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Toramus uenoi SAsAN, 1989 DA€ 7+ F A4
Mem. Fukui Univ., (39): 14. Type locality: Ishigaki L. (Takeda).
Xenoscelinus hiranoi SASAn, 1989 k74 I A7 %% FF (1-12)
Kanagawa-Chuho, (90): 226. Type locality: Kanagawa Pref. (Mt. Miura-Fuji).
Cryptophilus hiranoi Sasan, 1984 7T HATSFHLZ27F A4 (1-13)
Mem. Fukui Univ., (34): 31. Type locality: Kanagawa Pref. (Mt. Daiyu-yama).

Biphyllidae 4 2 %% 2 A 4 o
Biphyllus complexus Sasan, 1983 7 b+ I 7L 07 F A4

Mem. Fukui Univ., (33): 31. Type locality: Fukuoka Pref. (Mt. Hikosan).
Biphyllus japonicus Sasan, 1983 707 2 L 757 % A4

Mem. Fukui Univ., (33): 34. Type locality: Fukui Pref. (Mt. Hoonji).
Biphyllus kuzurius SAsan, 1985 7 X1 a7 Lo & A A

Mem. Fukui Univ., (35): 11. Type locality: Fukui Pref. (Mt. Washikura-dake).
Biphyllus loochooanus SAsAn, 1991 1) 2 F a9 7 0L 25 % A4 (1-14)

Mem. Fukui Univ., (41): 12. Type locality: Yonaguni I. (Mt. Urabu).

Cerylonidae 7 7k Hh& L2 F
Lapecautomus orientalis Sasan, 1983 T ~IiHvHh ¥ L

Mem. Fukui Univ., (33): 42. Type locality: Nara Pref. (Mt. Toh-no-mine).
Philothermus shibatai Sasan, 1983 V<A 75k H8 % LD (1-15)

Mem. Fukui Univ., (33): 41. Type locality: Tsushima I. (Mt. Tatera).
Philothermus takasago Sasai, 1983 (1-16)

Mem. Fukui Univ., (33): 38. Type locality: Formosa (Penpuchi).

Bothrideridae A F ke ¥ kvh ¥ 4 VF
Antibothrus morimotoi Sasal, 1997 A /xR H ¥ L (11-1)
Esakia, (37): 111. Type locality: Fukui Pref. (Fukui-shi).
Dastarcus kurosawai Sasail, 1968 7 037G F5x 005 L
Ent. Pap. to Kurosawa: 244, Type locality: Ishigaki I. (Mt. Banna-dake).

Endomychidae 7 ¥ b AL ¥< i
Holoparamecus (Calyptobium) amabilis Sasan, 19917 tA4 v+ A~v4 42 (11-2)

Mem. Fukui Univ., (41): 22. Type locality: Ishigaki I. (Mt. Banna-dake).
Leiestes fines SAsAl, 1995 FEFvs» b2 ¥ <i (11-3)

Mem. Fukui Univ., (47): 24. Type locality: Aomori Pref. (Kosei-rindo).
Eidoreus japonicus SAsa, 1991 VY FEF 2 by ¥~vo

Mem. Fukui Univ., (41): 18. Type locality: Shizuoka Pref. (Sugeyama).
Chondria formosana Sasai, 1970 (114)

Etizenia, (43): 9. Type locality: Formosa (Penpuchi).
Danae castanea Sasan, 1978 #fu¥+r57 by ¥=

Mem. Fukui Univ., (28): 23. Type locality: Nagasaki Pref. (Mt. Kompira).
Saula chujoi Sasain, 1970 (11-5)

Etizenia, (43): 7. Type locality: Formosa (Sungkang).
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Endomychus gorhami kyushuensis Sasai, 1978 270l 7 2 o5~

Mem. Fukui Univ., (28): 25. Type locality: Fukuoka Pref. (Mt. Hikosan).
Endomychus hiranoi Sasan, 1978 ©7 /705 b ¥<<

Mem. Fukui Univ., (28): 27. Type locality: Kanagawa Pref. (Miyanoshita).
Meilichius multimaculatus Sasai, 1970 (11-6)

Etizenia, (43): 15. Type locality: Formosa (Penpuchi).
Mycetina karin Sasan, 1995 #') > 5» b2 ¥< 2 (11-7)

Mem. Fukui Univ., (47): 26. Type locality: Amami-Oshima [. (nr. Akafusa).
Ectomychus nigrofasciatus Sasan, 1988 2047 b7 5~ (1I-8)

Mem. Fukui Univ., (38): 19. Type locality: Okinawa 1. (Yona).
Ectomychus yukihikoi SAsAN, 1995 A7 7h7 > by 5= (1I9)

Mem. Fukui Univ., (47): 28. Type locality: Amami-Oshima (Chuorindo).

Anamorphidae = Mychothenidae ~ 7> h7 ¥v L Ff
Bystodes flavoapicalis Sasan, 1990 FEr <77 b7 ¥<
Esakia Spec. Iss., (1): 70. Type locality: Okinawa I. (Naha).
Bystodes kidoi Sasan, 1990 FFwL7>» b ¥vy
Esakia Spec. Iss., (1): 71. Type locality: Fukuoka Pref. (Mt. Jo-yama).
Bystodes taiwanensis Sasai, 1970 (11-10)
Etizenia, (43): 1. Type locality: Formosa (Penpuchi).
Bystodes yaeyamensis SAsAN, 1990 o+ A< NT v vy
Esakia Spec. Iss., (1): 72. Type locality: Ishigaki 1. (Mt. Omoto-dake).
Dialexia hisanoi Sasan, 1978 ~<=ErwL7r 2 ¥<v > (1I-11)
Mem. Fukui Univ., (28): 12. Type locality: Fukui Pref. (Iwaya).
Dexialia mirabilis Sasan, 1995 4LF7u~wi7r b ¥< (11-12)
Mem. Fukui Univ., (47): 22. Type locality: Fukushima Pref. (Motei-rindo).
Dexialia ovalis Sasan, 1970 (11-13)
Etizenia, (43): 5. Type locality: Formosa (Sungkang).
Dexialis spectabilis Sasan, 1984 7 FEXINT Y T2 b7 ¥< Y (11-14)
Mem. Fukui Univ., (34): 32. Type locality: Kagoshima Pref. (Nagashima).
Mpychothenus asiaticus Sasan, 1978 ¥ x> 5> b 5w (11-15)
Mem. Fukui Univ., (28): 6. Type locality: Fukuoka Pref. (Mt. Hikosan).
Mychothenus hirashimai Sasan, 1990 # %+ 0¥ x5 b5 <s
Esakia Spec. Iss., (1): 68. Type locality: Okinawa 1. (Naha).
Idiophyes boninensis Sasan, 1978 F 747772 b7 5<% (11-16)
Mem. Fukui Univ., (28): 19. Type locality: Chichi-jima I. (Oogiura).
Idiophyes uenoi Sasan, 1990 v x/)a=WHE 572 b5
Esakia Spec. Iss., (1): 73. Type locality: Okinawa I. (Naha).

Antibothrus morimotoi Sasan, 1997 4 /% 2524 ¥ L & (1-1]; Holoparamecus (Calyptobium) bilis Sasan, 1991 2oy ye
&7 % L (11-2); Leiestes fines Sasan, 1995 # ¥adv 7 » b v (11-3); Chondria formosana Sasan, 1970 (11-4); Saula
chujoi Sasan, 1970 (11-53). Meilichius multimaculatus Sasan, 1970 (11-6); Mycetina karin SAsan, 1995 41 »7 2 b ¥<2
(11-7); Ectomychus nigrofasciatus Sasaji, 1988 7 0+ ©5 > by < ¥ (11-8); Ectomychus yukihikoi Sasan, 1995 A5 7#HT
> b ¥l (11-9): Bystodes taiwanensis SAsai, 1970 (11-10): Dialexia hisanoi Sasan, 1978 “=x w7 b7 ¥7
(1=11); Dexialia mirabilis Sasan, 1995 L+¥u=wnF > by v (I1-12); Dexialia ovalis Sasan, 1970 (11-13); Dexialis
spectabilis SAsAN, 1984 7 b Epw i ¥ 5 2 b ¥ L (11-14); Mychothenus asiaticus Sasan, 1978 ¥ x> 72 bo¥<
(I1=15); Idiophyes boninensis SASAN, 1978 # #H 7w L5 b2 (1I-16)
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B) COOCINELIDAE
Coccinellidae 7~ b7 4
Subfamily Sticholotidinae
Tribe Sukunahikonini
Hikonasukuna monticola Sasan, 1967
Etizenia, (25): 5. Type locality: Formosa (Mt. Alishan).
Sukunahikona bicolor H. Kamiya, 1965 7% A0FE¥5>» 7
Kontyu, 33: 113. Type locality: Ishigaki I. (Mt. Omoto-dake).
= Scotoscymnus bicolor (H. KAMIYA)
Sukunahikona japonica H. Kamiva, 1960 47 7 F 7 » b7 (II-1)
Kontyu, 28: 24. Type locality: Fukuoka Pref. (Mt. Wakasugi).
= Scotoscymnus japonicus (REITTER, 1889)
Tribe Sticholotidini
Nesolotis azumai SAsan, 1967 FA4 QA 7T7» b7
Mushi, 40: 177. Type locality: Okinawa I. (Naha).
Nesolotis shirozui Sasan, 1967
Etizenia, (25): 18. Type locality: Formosa (Fenchihu).
Nesolotis tsunekii Sasan, 1967
Etizenia, (25): 17. Type locality: Formosa (Wulai).
Pharoscymnus taoi SAsAll, 1967
Etizenia, (25): 21. Type locality: Formosa (Puli).
Sticholotis hirashimai Sasan, 1967
Etizenia, (25): 14. Type locality: Formosa (Penpuchi).
Sticholotis morimotoi H. KAMIYA, 1965 EVEMAVT T2 7
Kontyu, 33: 110. Type locality: Ishigaki 1. (Mt. Omoto-san).
Stictobura amabilis H. KAMIYA, 1965 FF =2 Av 772 b7
Kontyu, 33: 111. Type locality: Iriomote I. (Shirahama).
= Nesolotis amabilis (H. Kamiya): Sasaji, 1967
Tribe Serangiini
Catana yasumatsui SASAI, 1967
Etizenia, (25): 9. Type locality: Formosa (Sungkang).
Serangiella sabahensis Sasall, 1968
Mushi, 42: 120. Type locality: Borneo (Papar).
Serangium ruficolle H. Kamiva, 1965 72 ¥ 7HYT T2 7
Kontyu, 33: 114. Type locality: Okinoerabu 1. (Wadomari).
Serangium ryukyuense H. KAMIYA, 1965 29 ¥ oy ¥ 7 » b
Kontyu, 33: 115. Type locality: Iriomote I. (Ushiku-mori).
Tribe Shirozuellini
Medamatento secunda Sasai, 1989 70 A ¥ <7 2 b7 (IV-1)
Mem. Fukui Univ., (39): 22. Type locality: Ishigaki I. (Takeda).
Shirozuella mirabilis Sasan, 1967 (IV-2)
Etizenia, (25): 25. Type locality: Formosa (Sungkang).
Shirozuella ocularis Sasan, 1988 A ¥ <7 7 (IV-3)
Mem. Fukui Univ., (38): 14. Type locality: Okinawa I. (Yona).
= Medamatento ocularis (SASAI)
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Subfamily Coccidulinae
Tribe Coccidulini
Sumnius babai SAsail, 1994
Spec. Bull. Essa ent. Soc., (2): 236. Type locality: Formosa (Liu Kuei).
Tribe Monocorynini
Monocoryna yamashinai Sasall, 1989 (IV-4)
Bull. Biogeogr. Soc. Ipn., 44: 117. Type locality: Thailand (Phuping Palace).

Subfamily Scymninae
Tribe Stethorini
Stethorus chengi Sasail, 1968
Etizenia, (32): 5. Type locality: Formosa (Chiai).
Stethorus japonicus H. KaMiya, 1959 F7 2 7uv A5 » b7 (11-2)
Kontyu, 27: 139. Type locality: Fukuoka Pref. (Mt. Wakasugi).
Stethorus hirashimai SAsan, 1968
Etizenia, (32): 5. Type locality: Formosa (Neichiao).
Stethorus loi Sasail, 1968
Etizenia, (32): 2. Type locality: Formosa (Taipei).
Tribe Scymnini
Axinoscymnus beneficus H. Kamiva, 1963 #7 # ke A7 » b7 (111-3)
Mushi, 37: 128. Type locality: Amami-Oshima I. (Nase).
Axinoscymnus nigripennis H. Kamiva, 1965 7034k A7 bo
Kontyu, 33: 100. Type locality: Okinawa 1. (Izumi).
Axinoscymnus rai H. KAMIYA, 1965 F A A7 2 k7
Kontyu, 33: 101. Type locality: Okinawa I. (Kudeken).
Clitostethus nagasakiensis H. Kamiva, 1961 F 7 F e A7 b
J. Kyushu Univ., 11: 279. Type locality: Nagasaki Pref. (Mt. Iwayasan).
= Pseudoscymnus nagasakiensis (H. Kamiya): H. Kamiya, 1966
Clitostethus lewisi H. KAMIYA, 1961 LA A AF 2 b7
J. Kyushu Univ.. 11: 279. Type locality: Nagasaki Pref. (Mt. Kompira).
= Pseudoscymnus lewisi (H. Kamiya): H. Kamiva, 1966
Keiscymnus tosaensis Sasan, 1971 R e A7 2 b7 (1114)
Fauna Japonica: 95. Type locality: Kochi Pref. (Mt. Kajigamori).
Nephus boninensis SAsan, 1982 A4 47 Aisr b
Spec. Iss. Chujo: 65. Type locality: Hahajima I. (Inokumawan).
Nephus ryukyuensis Sasan, 1971 Uz o F a4 A e A7 b7 (1-5)
Fauna Japonica: 131. Type locality: Iriomote I. (Shirahama).
Nephes oshimaensis SASAJL, 1976 (111-6)
Mem. Fukui Univ.: 53. Type Locality: Fukui Pref. (Oshima)
Pseudoscymnus quinquepunctatus okinawanus H. Kamiya, 1965
£ 2EIE AT by
Kontyu, 33: 103. Type locality: Okinawa I. (Izumi).
Psedoscymnus ohtsukai Sasan, 1982 # 4 he A5 b7
Spec. Iss. Chujo: 68. Type locality: .Kumamoto Pref. (Mt. Ohira)
Pseudoscymnus tsugae SAsA) et MCCLURE, 1997 v H 70k A5 b7
Ann. Ent. Soc. Am., 90: 563. Type locality: Osaka Pref. (Takatsuki).
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Scymnus (Nipponopullus) pirikamenoko H. Kamiya, 1961 7 A4 2/ AT 2 |7
J. Kyushu Univ., 11: 284. Type locality: Hokkaido (Kitami).

Scymnus (Neopullus) babai Sasain, 1971 /93 A5 ¥ b
Fauna Japonica: 188. Type locality: Niigata Pref. (Katamachi).

Scymnus (Neopullus) nakaikemensis Sasai et KisHiMoTo, 1996

FHA e AF Y by (I-T)

Mem. Snowdraft Lab., Fukui Univ., (3): 15. Type locality: Fukui Pref. (Nakaikemi).

Scymnus (Neopullus) ohtai Sasan, 1971 4 ¥ e A7> 7
Fauna Japonica: 184. Type locality: Hokkaido (Ashoro).

Seymnus (Neopullus) taishuensis Sasain, 1971 2 =7 H AT AT 2 7 (111-8)
Fauna Japonica: 186. Type locality: Tsushima I. (Mt. Tatera).

Scymnus (Nephus) ryuguus H. Kamiva, 1961 ) 227 7o X572 b7
J. Kyushu Univ., 11: 289. Type locality: Okinawa I. (Chinen).

= Nephus ryuguus (H. Kamiya): Sasai, 1971

Scymnus (Nephus) kaiensis H. Kamiva, 1961 # A4 A 7> 2
J. Kyushu Univ., 11: 286. Type locality: Yamanashi Pref. (Kofu).

= Nephus kaiensis (H. Kamiya): Sasai, 1971

Scymnus (Nephus) kompirasanus H. Kamiya AEYE AT FY
J. Kyushu Univ., 11: 295. Type locality: Kagawa Pref. (Mt. Zoozu).

= Nephus kompirasanus (H. KamiyA): Sasai, 1971

Scymnus (Nephus) yotsumon H.KamiyA FVECE AT Y F7
J. Kyushu Univ., 11: 287, Type locality: Yamanashi Pref. (Kofu).

= Nephus yotsumon (H.Kamiva): Sasai, 1971.

Scymnus (Nephus) tagiapatus H. Kamiva, 1965 =ttt AT A5 > 7 (II1-9)
Kontyu, 33: 104. Type locality: Ishigaki I. (Arakawa).

= Nephus tagiapatus (H. KaMiYa): Sasail, 1968.

Scymnus (Pullus) centralis H. Kamiya, 1965
Spec. Bull. Lep.: 81. Type locality: Formosa (Rimogan~Magan).

Scymnus (Pullus) chujoi Sasan, 1982 oo Y sk A7 by
Spec. Iss. Chujo: 69. Type locality: Fukui Pref. (Mt. Hyakuri).

Scymnus (Pullus) giganteus H. Kamiva, 1961 4=kt X572 7
J. Kyushu Univ., 11: 321. Type locality: Kagawa Pref. (Zentsuji).

Scymnus (Pullus) hatomensis H. Kamiya, 1965 nhve A7 2 b7
Kontyu, 33: 108. Type locality: Hatoma L.

Scymnus (Pullus) kaguyahime H. Kamiva, 1961 7 7Y e A7 b7
J. Kyushu Univ., 11: 313. Type locality: Fukuoka Pref. (Kashii).

Scymnus (Pullus) kimotoi H. Kamiva, 1965 FEFb AT Y
Kontyu, 33: 106. Type locality: Ishigaki 1. (Ushiku-mori).

Sukunahikona japonica H. Kamiya, 1960 4 7 ¥+ €5 » b7 (HI-1); Stethorus japonicus H. Kamiva, 1959 #7420 A7 >+
(11-2); Axinoscymnus beneficus H. KAMIYA, 1963 & 7 # & 4 7 » b7 (111-3); Keiscymnus tosaensis SAsan, 1971 FH e 27 ¥ b
7 (I1-4); Nephus ryukyuensis Sasan, 1971 Y a@F v FHe x5 2 b (I11-5); Nephus oshimaensis Sasan, 1976 (111-6);
Sevmnus (Neopullus) nakaikemensis Sasan et KISHIMOTO, 1996 + 7 4 4 3 & A5 > b7 (I1=7); Seymnus (Neopullus) taishuensis
SAsalL 1971 23T HAZE AT 7 by (111-8); Scymnus (Nephus) tagiapatus H. KAMIYA, 1965 =t AZEeAF > b7 (I0-9);
Scymnus (Pullus) syoitii Sasan, 1971 #4 0k 25 > b7 (II-10); Scymnus (Pullus) yamate H. Kamiva, 1961 Y<=rest7> b
% Hyperaspis (Oxynychus) gvotokui H. Kamiva, 1963 £ 2% b2 7 2 k9 (I1-11); Exochomus isensis H, KaMiva, 1966 £ £
7 b (111-12)
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Scymnus (Pullus) otohime H. Kamiva, 1961 4 bk A7 b
J. Kyushu Univ., 11: 314. Type locality: Fukuoka Pref. (Mt. Hikosan).
= Scymnus (Neopullus) otohime H. Kamiya: Sasaii, 1971
Seymnus (Pullus) ovimaculatus Sasa, 1968
Mushi, 42: 124. Type locality: Malaya (Parit Buntar).
Scymnus (Pullus) rectoides SAsAN, 1971 =+t U< THL AT 7
Fauna Japonica: 156. Type locality: Yamanashi Pref. (Shiojiri).
Scymnus (Pullus) shirozui H. Kamiva, 19635
Spec. Bull. Lep.: 77. Type locality: Formosa (Urai~Agyoku).
Scymnus (Pullus) syoitii Sasa), 1971 F 4 ok A5 > b7 (111-10)
Fauna Japonica: 146. Type locality: Fukuoka Pref. (Kashii).
Scymnus (Pullus) takasago H.Kamiya, 1965
Spec. Bull. Lep.: 80. Type locality: Formosa (Oiwake).
Scymnus (Pullus) vencoxus H.Kamiva, 1965 ¥ Ak A5 > b7
Kontyu, 33: 316. Type locality: Kochi Pref. (Monobe-mura).
= Scymnus (Pullus) convexus H. Kamiya, 1961. J. Kyushu Univ., 11: 315.
(nec convexus NUMENMACHER, 1937)
Scymnus (Pullus) yamato H. Kamiva, 1961 Y~ b A7 2 b7
J. Kyushu Univ., 11: 310. Type locality: Fukuoka Pref. (Fukuoka).
= Scymnus (Neopullus) yamato H. Kamivya: Sasai, 1971
Scymnus (Scymnus) marinus H. KAMIYA, 1961 NV XT 2 b
J. Kyushu Univ., 11: 299. Type locality: Fukuoka Pref. (Okinoshima L.).
Scymnus (Scymnus) nigrosuturalis H. KaMiva, 1961 70 AV A7 7 b7
J. Kyushu Univ., 11: 298. Type locality: Okinoerabu I.
Scymnus (Scymnus) tsushimensis SAsAl, 1970 Vo~ AT~ b
Bull. Natn. Sci. Mus., 13: 209. Type locality: Tsushima I. (Tsutsu-Uchiyama).
Tribe Hyperaspini
Hyperaspis (Hyperaspis) babai H. Kamiva, 1963 2GR+ 72 b
Mem. Fukui Univ., (13): 82. Type locality: Nagano Pref. (Karuizawa).
Hyperaspis (Oxynychus) gyotokui H.Kamiya, 1963 F =7 F 275 » b7 (1ll-11)
Mem. Fukui Univ., (13): 83. Type locality: Fukuoka Pref. (Mino).
Exochomus isensis H. Kamiva, 1966 1 -7 >~ b7 (I11-12)
Mushi, 29: 80. Type locality: Mie Pref. (Mt. Takakura).
= Arawana isensis (H. Kamiya): Sasai, 1971
Subfamily Chiloconinae
Tribe Aspidimerini
Aspidimerus esakii SAsal, 1968
Etizenia, (32): 16. Type locality: Formosa (Chihsinliao).
Aspidimerus matsumurai SASAJ, 1968
Etizenia, (32): 17. Type locality: Formosa (Granbi).
Cryptogonus angusticarinatus SASAll, 1968
Etizenia, (32): 13. Type locality: Formosa (Wulai).
Cryptogonus kurosawai SASAllL 1968
Etizenia, (32): 11. Type locality: Formosa (Puli).
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Cryptogonus ohtai SAsAll, 1968
Etizenia, (32): 8. Type locality: Formosa (Kuantsuling).
Tribe Platynaspini
Phymatosternus lanyuanus Sasal, 1991
Trans. Essa, (71): 49. Type locality: Formosa (Lan Yu 1.).
Platynaspidius babai Sasall. 1988
Trans. Essa, (65): 41. Type locality: Formosa (Keng Ting).
Tribe Chilocorini
Chilocorus alishanus Sasain, 1968
Etizenia, (32): 20. Type locality: Formosa (Mt. Alishan).
Chilocorus amamensis H. KAMIYA, 1959 7 i7h&:v 72 b7
Kontyu, 27: 103. Type locality: Amami [s. (Okinoerabu [.).
Chilocorus esakii H. KaMmiya, 1959 THFTHEFEL 7 b0
Kontyu, 27: 102. Type locality: Kagoshima Pref. (Cape Sata).
Chilocorus ishigakensis H. Kamiva, 1959 A YW FT7hHkv 72 b7
Kontyu, 27: 104. Type locality: Ishigaki L.
Chilocorus shirozui Sasan, 1968
Etizenia, (32): 22. Type locality: Formosa (Sungkang).

Subfamily Coccinellinae

Alloneda osawai Sasall, 1986

Mem. Fukui Univ., (36): 4. Type locality: Formosa (Puli).
Chelonitis (7) takasago Sasan, 1982

Mem. Fukui Univ., (31): 8. Type locality: Formosa (Sungkang).
= Oenopia (Gyrocaria) takasago (SAsAI): SAsaj, 1988
Coelophora flavomarginata SAsAl. 1982

Mem. Fukui Univ., (31): 20. Type locality: Formosa (Wushe-Chunyan).
Coelophora itoi Sasal, 1982

Mem. Fukui Univ., (31): 23. Type locality: Formosa (Nanshanchi).
Coelophora tanoi SAsall, 1982

Mem. Fukui Univ., (31): 25. Type locality: Formosa (Kueishanhu).
Lemnia (Lemnia) loi Sasan, 1982

Mem. Fukui Univ., (31): 29. Type locality: Formosa (Taipei).
Propylea shirozui Sasal, 1982

Mem. Fukui Univ., (31): 13. Type locality: Formosa (Sungkang).
Micraspis hirashimai Sasaj. 1968

Mushi, 42: 129. Type locality: Borneo-Sarawak (Tarat).
Micraspis yasumatsui SASAJl, 1968

Mushi, 42: 131. Type locality: E. Pakistan (Dacca).
Halyzia shirozui Sasan, 1982

Mem. Fukui Univ., (31): 36. Type locality: Formosa (Sungkang).
Harmonia shoichii Sasan, 1998 4 ~#7a7 > k7

Mem. Fukui Univ., (38): 17. Type locality: Formosa (Meifeng).
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C) HETEROMERA
Colydiidae =V 4 ¥ 4
Bolcocius formosanus SAsall, 1984
Mem. Fukui Univ., (34): 42. Type locality: Formosa (Tienhsiang).
Bolcocius shibatai Sasa)l, 1984 2125 Y5005 L
Mem. Fukui Univ., (34): 38. Type locality: Amami-Oshima I. (Hatsuno).
Bolcocius yaeyamensis SASAIL, 1984 VIV T 7RI AY LT
Mem. Fukui Univ., (34): 41. Type locality: Ishigaki .
Cicones hayashii Sasall, 1971 WYX T ¥HI05 L
Life Study, 15: 42. Type locality: Kanagawa Pref. (Yokohama).
= Synchita hayashii (SASAI): SAsAll, 1985
Cicones rufosignatus SASAN, 1984 N=_FE L AL T ¥RV AT LY (IVS))
Mem. Fukui Univ., (34): 34. Type locality: Fukui Pref. (Otomi).
Neotrichus lanyuensis SASAI, 1968 277 77/ A L 5KV 5 ¥ L (IV-6)
Ent. Pap. to Kurosawa: 247. Type locality: Formosa (Lanyu I.).
Neotrichus serraticollis SAasan, 1968 / 2 L 35V A5 L (IV-T)
Ent. Pap. to Kurosawa: 246. Type locality: Ishigaki I. (Mt. Banna-dake).

Melandryidae +# 7 F % 4 S F}
Lederia (Lederina) angusticanalis Sasan, 1987 /K 3F77FF

Mem. Fukui Univ., (37): 43. Type locality: Fukuoka Pref. (Mt. Sefuri).
Lederia (Lederina) kidoi Sasan, 1995 & F/ 3 F+47 7 F% (IV-8)

Spec. Bull. Jpn. Coleop., (4): 426. Type locality: Fukuoka Pref. (Ooshima L.).
Lederia (Lederina) pion Sasai, 1987 ++4 / i+47FF

Mem. Fukui Univ., (37): 45. Type locality: Fukuoka Pref. (Mt. Jo-yama).
Microscapha isensis SAsAN, 1987 &/ 3 +H7F+

Mem. Fukui Univ., (37): 35. Type locality: Mie Pref. (Mt. Nonoboriyama).
Holostrophus morimotoi Sasall, 1974 £ € FE AT 7T+

Mem. Fukui Univ., (24): 1. Type locality: Kagoshima Pref. (Cape Sata).
Dircaecomorpha elegans Sasan, 1974 77 b7 5%

Mem. Fukui Univ., (24): 4. Type locality: Fukui Pref, (Okochi).
Prothalpia utakoae Sasal, 1988 7 71734474 7 F % (IV-9)

Mem. Fukui Univ., (38): 43. Type locality: Ooita Pref. (Mt. Kurodake).

Zopheridae I 7TI LT ¥~ IF

Usechus ohdaiensis SAsan, 1987 A4 ¥4 3a3ivyar7a3i Ly~ (IV-10)
Mem. Fukui Univ., (37): 52. Type locality: Nara Pref. (Mt. Ohdaigahara).

Usechus tsushimensis H. Kamiya, 1963 v =w3aaIva7IILL ¥
Mushi, 37: 21. Type locality: Tsushima I. (Izuhara-Mt. Ariakeyama).

Medamatento  secunda Sasan, 1989 » 0 2 &5 b (IV=1); Shirozuella mirabilis Sasan, 1967 (IV=2); Shirozuella ocularis
Sasan, 1988 A &5 > b (IV=-3); Monocoryna yamashinai Sasan, 1989 (IV-4): Cicones rufosignatus Sasan, 1984 ~=€ >
AT ¥y h# LY (IV-5); Neotrichus lanyuensis Sasan, 1968 =& b J 23 Lodck v & ¥ L& (IV-6); Neotrichus serraticollis
Sasan, 1968 / 2 43k v h & L5 (IV=7); Lederia (Lederina) kidoi Sasan, 1995 % F /7 i+ # & F % (IV-8); Prothalpia wakoae
SASAN, 1988 T sXq b9 7 ¥ F (IV-9); Usechus ohdaiensis Sasan, 1987 #4 ¥4 aa3vardiny =i (IV-10);
Archaeoglenes orientalis Sasai, 1983 {1 0-FE 22 2 2 b % F& (IV=11); Polacus longicornis Sasan, 1985 w#=# 3 1 & F
# (IV=12); Hemipeplus mivamotoi H. Kamiya, 1961 &2 %4 7 L & (IV=13); Inopeplus uenoi Sasan, 1984 4 ¥ E-nih oy ¥
2 (IV=14); Trogocryptoides shintaroi  Sasan, 1988 # »+E% 47 45 (IV=15); Salpingus (Salpingus) morishimai  SAsan,
1987 2 F+3#F 547 L (IV-16).
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Tenebrionidae =3 A3 ¥~
Arthromacra formosana Sasal, 1986
Mem. Fukui Univ., (36): 11. Type locality: Formosa (Tsifeng).
Chlorophila admirabilis Sasan, 1986
Mem. Fukui Univ., (36): 9. Type locality: Formosa (Liukuei).
Archaeoglenes orientalis SAsan, 1983 FAoF¥asz AAMEFF (IV-11)
Mem. Fukui Univ., (33): 47. Type locality: Kumamoto Pref. (Tsuetate).

Oedemeridae  # 2 %) € F&Ff
Polacus longicornis SAsan, 1985 ~+ =7 3 &) % F¥F (IV-12)
Gekkan-Mushi, (177): 11. Type locality: Formosa (Mt. Fengang).

Hemipeplidae &V %% 74 %
Hemipeplus miyamotoi H. Kamiya, 1961 &/ %757 4% (IV-13)
Mushi, 35: 75. Type locality: Amami-Oshima I. (Shinmura-Yuwan).

Inopeplidae 47 7 ¥ ¥~ U §

Inopeplus monstrosus SASAJ, 1988 F /37 4517 o ¥~
Mem. Fukui Univ., (38): 41. Type locality: Amami-Oshima I.

= Uruminopeplus sakaii SATO et HATTA, 1988

Inopeplus syozoi SASAN, 1986 A AT NI H T 5~
Mem. Fukui Univ., (36): 7. Type locality: Formosa (nr. Henchung).

Inopeplus uenoi Sasan, 1984 #HFENFA T 25~ (IV-14)
Mem. Fukui Univ., (34): 46. Type locality: Iriomote I. (Shirahama).

Salpingidae FE ¥4 7 4 L H
Trogocryptoides shintaroi Sasai, 1988 7 7 FE & 757 LY (IV-15)
Mem. Fukui Univ., (38): 35. Type locality: Fukuoka Pref. (Mt. Jo-yama).
Salpingus (Salpingus) morishimai SAsain, 1987 7 FF+ A FEF 77 L (IV-16)
Mem. Fukui Univ., (37): 29. Type locality: Tochigi Pref. (Nikko-shi).
Lissodema (Lissodema) morimotoi Sasan, 1988 €V EFFEFATLY
Mem. Fukui Univ., (38): 30. Type locality: Fukuoka Pref. (Mt. Hikosan).
Lissodema (Lissodema) munaguro SasAn, 1988 L+ 7 0FEF77 L7
Mem. Fukui Univ.. (38): 28. Type locality: Okinawa I. (Mt. Yaedake).
Lissodema (Lissodema) teruhisai SAsAll, 1988 704 EFEFAT LY
Mem. Fukui Univ., (38): 27. Type locality: Okinawa Pref. (Ikeya-jima L.).
Lissodema (Lissodema) uenoi Sasan, 1988 70+ HF 507 L
Mem. Fukui Univ., (38): 32. Type locality: Okinawa I. (Sueyoshi).
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On Leptocarabus kyushuensis from Shimabara Peninsula,
Nagasaki Prefecture, Japan (Coleoptera: Carabidae)

Choong-Gon KiM, Zhi-Hui SU, Osamu TOMINAGA*and Syozo OSAWA

JT Biohistory Research Hall, Takatsuki, Osaka, Japan
(Kim’s present address: National Institute of Genetics, Mishima, Shizuoka Japan)
* Mezon Saho A-312, Shibatsuji-Cho 4-1-15, Nara, Japan

We have presented a series of evidence suggesting that all the Japanese Leptocarabus
species (except L. kurilensis) have no direct ancestry in the Eurasian Continent including
Korean Peninsula and China.

The ancestor of the Japanese species would have inhabited the eastern periphery of the
ancient Eurasian Continent, followed by its differentiation into several species after split of the
Japanese Islands from the continent. The above view has been derived from the phylogenetic
analysis of mitochondrial NADH dehydrogenase subunit 5 (ND5) gene sequences as well as
nuclear 28S rDNA sequences of the Japanese and the continental Leptocarabus species (Kim et
al., 2000).

The phylogenetic relationships among the Japanese species and subspecies remain still
somewhat obscure and the detailed account on this subject will be published elsewhere (Kim et
al., 2001). In the present article, we have dealt with mainly so-called Leptocarabus kvushuensis
from Shimabara Peninsula, Nagasaki Prefecture, because the Shimabara population is sharply
distinguishable molecular-phylogenetically from the nominotypical L. kyushuensis in the main-
land Kyushu and the Chugoku district in Honshu, and occupies the key position in considering
the speciation of the Japanese Leptocarabus.

The last author (S.0.) wishes to dedicate this paper to Professor Hiroyuki SASAJI in com-
memoration of his retirement from Fukui University.

Materials and Methods

For the analytical methods and construction of the phylogenetic trees, see KiM er al.
(2000). Using the neighbor-joining (NJ) method (SAIToU and NEI, 1987) and unweighted pair-
group method with arithmetic mean (UPGMA) (KUMAR et al., 1993), the phylogenetic trees
were constructed using the sequences containing a 1069 bp 3'-region of the ND5 gene. Boot-
strap analysis was done for the trees based on 500 resamplings (FELSENSTEIN, 1985). The evolu-
tionary distances (D) were computed by KIMURA's two-parameter method (KIMURA, 1980). For
setting the time scale, a 0.0l D unit corresponding to 3.6 million years (MYR) was used (Su et
al., 1999).
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Results and Discussion

The male genitalia and other morphological characters of L. kyushuensis from Shimabara
Peninsula agree well with those of the typical L. kvieshuensis from Kyushu, and there is no rea-
son for the Shimabara population to discriminate morphologically from the other L.
kvushuensis.

Both NJ and UPGMA analysis yielded trees with the same topology. Figure | shows a
simplified UPGMA phylogenetic tree for the Japanese Leprocarabus species with special
emphasis on the Shimabara population of L. kyushuensis. In both UPGMA- and NJ- (not
shown) trees, the Shimabara population belongs to a distinctly different lineage from L. kyushuensis
from the mainland Kyushu and the Chugoku district. It should be noted that the L. kyushuensis
specimens from Kumamoto Prefecture, including one from Mt. Kinbo that is only about 2 km
apart from Shimabara Peninsula and is separated by Shimabara Bay, all belong to the typical L.
kvushuensis lineage (A in Fig. 1). The Shimabara population (B in Fig. 1) shares the common
ancestry with all the other Leptocarabus (sub) species (L. procerulus. L. procerulus miyakei, L.
kumagaii, L. hiurai and L. arboreus) except L. kurilensis, while the typical L. kyushuensis speci-
mens form a separate cluster (A in Fig. 1) from the others. The two lineages. A and B, would
have separated about 11 MYA from their common ancestry. Since the direct ancestry of these
two lineages has not been found in the present Eurasian Continent including Korean Peninsula,
the separation of the two lineages would have occurred somewhere in the ancient Japanese

[Hokkaido, Honshu, Shikoku & Kyush_ul

Leptocarabus arboreus (38)
L. procerulus (26)

L. kumagaii (7)

L. hiurai (4)

B 06 L. procerulus miyakei (2)

iShimabma Peninsula, Nagasaki, I(yushl.ﬂ

100 _'E SN

Unzen
Unzen L. kyushuensis (5)
— Kunimi
Kunimi
100
A L. kyushuensis (6)
100
L. kyushuensis (5)
0.01 0.00 Distance
1 ]
L 1
10.8 72 3.6 0 MYA

Fig. . Simplified phylogenetic tree (UPGMA) of the mitochondrial ND3 gene from Leptocarabus
kyushuensis and other Leprocarabus (sub) species with special reference to the Shimabara population. In
parentheses after scientific name are shown the numbers of individuals that have been examined for each

(sub) species.
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Islands, presumably in northern Kyushu.

From the above observations, it may be assumed that the common ancestry of the lineages
A and B. i.e, the ancestry that led to all the Japanese Leptocarabus (sub) species had the L.
kyushuensis-like morphological characters. In the lineage A, the morphological characters
would have remained almost unchanged since separation of the two lineages. In the lineage B,
the Shimabara population and the other Leptocarabus (sub) species separated from each other
about 7 MY A, and the former has kept the L. kvushuensis-like characters, while the latter under-
went morphological transformation characteristic to the respective Leptocarabus species. In this
connection, it is of interest to note that the nuclear ITS (internal transcribed spacers 1 + 1) of all
the L. kyushuensis specimens examined including those from Shimabara Peninsula is 3.0 kbp
long, while that of all other Leptocarabus species is 2.0-2.3 kbp long. This suggests that some
changes leading to elimination of the ITS sequence would have taken place in the nuclear
genome during emergence of the latter.

We thank Messrs. Shoichi IMSAKA and Yoshio AOKI for invaluable specimens used in this
study.
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Morphological and Physiological Traits of Seasonal Forms of a
Migrant Skipper, Parnara guttata guttata (Lepidoptera : Hesperiidae)

Fusao NAKASUJI and Makoto MIZUMOTO'
Faculty of Agriculture, Okayama University, Okayama 700-8530, Japan

Abstract The morphological and physiological traits of a migrant skipper Parnara guttata
gurtata (Lepidoptera: Hesperiidae) were compared between the two seasonal forms, summer
and autumn. The adults of the summer form and the autumn form that were used in the present
study were grown during the larval period under 16L8D and 14L10D at 25°C, respectively.

The body size and forewing size were significantly larger in the adults grown under
14L10D than those under 16L8D. The correlation coefficient between the head capsule width
and forewing area was larger in the adults grown under 14L10D than that under 16L8D. and
the difference between the two photoperiods was larger in males than in females. The flight
activity of males grown under 14L10D was significantly greater than that under 16L.8D. The
amount of lipid storage in males under 14L10D was also more than that under 16L8D. How-
ever, flight activity and lipid storage between the two photoperiods showed no differences in
females. The regression between the forewing area and flight distance under the two photope-
riods was positive except for females under 16L8D. The correlation coefficient in males
grown under 14L10D was significantly larger than that under 16L8D.

These facts show that the adults grown under 14L10D have migrant traits, and these traits
are indicated more clearly in males than females.

Introduction

The rice skipper Parnara guttata guttata migrates in a southwestly direction from late
August to mid-September in Japan (HIURA,1982; NAKASUIIL1988). This skipper species has
three generations a year and the adults emerge in the periods from May to June (overwintering
generation), mid-July (Ist generation) and from late August to September (2nd generation). The
2nd or 3rd stadium larvae of the 3rd generation enter diapause (ISHII and HIDAKA, 1979) and
overwinter.

The adult skipper has three seasonal forms that are determined by the daylength during the
mature larval periods (ISHII and HIDAKA,1979). Daylengths shorter than 15h produce a dark,
large autumn form that corresponds to the adult of the 2nd generation. Daylengths longer than
15h produce a pale, small summer form that corresponds to the adults of the 1st generation. The
spring form that is produced under overwintering conditions varies in color depending on the
daylength during the period when the larvae develop to the sensitive stages. The autumn form
emerged under 14L10D had a longer preoviposition period and lesser fecundity than the sum-
mer form emerged under 16L8D (ONO and NAKASUJI,1980). These traits of the spring form

1. Present address: Toyo Sangyd Co. Ltd.. Shinyashikimachi 3-19-20, Okayama, 700-0986 Japan
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emerged under 12L12D were intermediate between the autumn and summer forms (NAKASUJI
and NAKANO.,1990). The flight activity of adults on the day of emergence was higher in both the
spring and autumn forms than the summer form (NAKASUJI and NAKANO,1990). As mentioned
above, the autumn form of P. g. gurtata seems to have traits of a migrant as compared with the
summer form.

In the present study, we compared the morphology and physiology of the summer and
autumn forms of this skipper and examined whether or not the autumn form has the characters
of a migrant.

Materials and methods

About fifty adults of P. g. gurtata were collected from the field in July, 1997 in Okayama,
western Japan and the stock culture was maintained for 3 or 4 generations by the method of
NAKASUI and HONDA (1979). The Ist stadium larvae were individually introduced into a trans-
parent plastic cup (4.5 cm in diameter, 3.5 cm in height) and were supplied with rice seedlings.
A piece of wet filter paper was placed at the bottom of the cup and the food was renewed at one-
or two-day intervals. One hundred and fifty larvae were reared under each condition of 16L-8D
or 14L-10D at 25° C. The final stadium larvae were sorted according to sex on the basis of the
testes that are visible on dorsal plate of male abdomen.

The pupae were weighed on the day after pupation using a balance (A and D, FX-300N).
The widths of the head capsule, and the length (L) and maximum width (W) of the right
forewing of adults were measured using a binocular microscope attached to a video-micrometer
(Olympus VM-60) on the day of emergence. The area of wing was calculated by L-W/2. Adult
specimens were used for the measurement of flight energy. The thorax and abdomen of the
adults were lyophilized and weighed. Lipid extraction was performed according to FOLCH e al.
(1957) and ITOYAMA et al. (1999). In order to extract lipid. an individual sample was incubated
in 5 ml chloroform-methanol (2 : 1, v/v) at 70°C for 3h. The sample was incubated again in new
chloroform-methanol solution at 70°C for 3h. The sample after lipid extraction was lyophilized
and weighed again. The amount of lipid was estimated by the weight difference before and after
extraction.

Another group of adults that were reared by the method described above was tested for
flight activity using the flight mill system (I. Techno Engineering, Japan), which can accommo-
date 16 individuals at a time. The flight duration and flight distance were automatically logged
in the computer unit of the flight mill system. The skipper was tethered on the tip of the flight
mill rotor (40 em in length, 0.92 g in weight). Adults were immobilized inside a freezer (-10°C)
for 5 minutes, then the scale on the dorsal plate of the mesothorax was removed. A small
amount of bond (Nichosi, G17) was applied on one end of a small, wooden strip (2 cm in
length, 2 mm in diameter) and the wood was attached to the thorax. The other end of the wood
was set on one side of a rotor. A piece of wood of a similar weight to the skipper was set on the
other side of the rotor. The adults were allowed to fly for 12h under light regime and wind con-
ditions (Im/second) created by an electric fan (30 cm in diameter) from a distance of 2.5 m at
25° C. The length and maximum width of the right forewing were measured after the flight test.
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Results

Morphological traits.

The pupal weight of individuals emerged under 14L10D was 0.270g (+ 0.005, SE) and
that under 16L.8D was 0.238g (£ 0.005, SE). The former was significantly heavier than the latter
(p<0.01, Mann-Whitney U-test ).

The width of the head capsule and area of the right forewing were compared between the
adults emerged under 14L10D and 16L8D in Fig. 1. Both characters of individuals under
14L.10D were significantly wider than those under 16L8D.

B 16L8D
14L 10D
x

*

E 3

Head capsule width (mm)

Forewing area (mm?)

Male Female

Fig. 1. Comparison of head capsule width and forewing area of adults between the two rearing conditions of lar-

vae. under 14LI0D and 16L8D at 25°C, . (** p<0.01. Mann-Whitney U-test).
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The relationship between the head capsule width and forewing area was compared
between adults emerged under 14L.10D and 16L8D (Fig. 2). A significant positive regression (r)
was obtained between the two items in all cases (p<<0.01). Furthermore, the correlation coeffi-
cient (b) in the individuals under 14L10D was significantly larger than that under 16L8D in both
male and female adults (p<0.01, analysis of covariance). In particular, the value of the coeffi-
cient in males was considerably larger in the former than the latter. There is a possibility that the
correlation under 16L8D is not linear but it fits to a saturation curve, especially in males.
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Fig. 2 Relationship between head capsule width and forewing area of adults emerged under 14L10D or 16L8D.

(** p<0.01, test for correlation coefficient ( b ) by analysis of covariance).
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Flight activity and fuel.
The total flight distance for 12h was compared between adults emerged under 14L.10D and

16L8D (Fig. 3). The flight distance of males under 14L10D was significantly longer than that
under 16L8D (p<<0.01, Mann-Whitney U-test). However, the distance of females showed no
difference between the two conditions.

Bl s.80

*x (75)
S B 141100
(48)

(72)

Flight distance (km)

IlIIIIIII‘IIIIllIIIIIIIl_I

Male Female

Fig. 3 Comparison of flight distance of adults for 12h between the two rearing conditions of larvae, under
14L10D and 16L8D at 25°C. * * p<0.0]1 , Mann-Whitney U-test. Numerical figures in parenthesis show the

number of individuals tested.

The relationship between the forewing area and flight distance was compared between the
adults emerged under 14L10D and 16L8D (Fig. 4). A positive regression was obtained between
the two items, and the regression coefficient (r) was significant (p<<0.05) except for females
under 16L8D.

The correlation coefficient () of males under 14L10D was significantly larger than that
under 16L8D (p<<0.05, analysis of covariance). On the other hand, the coefficient in females
showed no difference between the two conditions of 14L10D and 16L8D.

The amount of the major flight fuel of insects, lipids, was compared between the adults
emerged under 14L.10D and 16L8D (Fig. 5). The amount of lipid in males under 14L10D was
significantly more than that under 16L8D. The amount in females showed no difference

between the two photoperiod conditions.

Discussion

Many butterfly species migrate seasonally (WILLIAMS, 1958: HIURA, 1973; BAKER,1978).
The best known migration, that by the monarch butterfly Danaus plexippus, occurs in autumn
for more than 3000km from Canada to overwintering sites in California, Florida and New Mexico
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Fig. 4. Relationship between forewing area and flight distance of adults for 12h under a rearing condition of
14LIOD or 16L8D. *p<0.03, test for correlation coefficient ( b ) by analysis of covariance.

(URQUHART and URQUHART, 1976). A danaid, the chestnut tiger Parantica sita also migrates a
maximum of 1200km north in spring and to south for 1700km in autumn in southwestern Japan
(FUKUDA, 1998).

Migration or adaptive dispersal is essentially a transference of adults of a new generation
from one breeding habitat to others (JOHNSON, 1969). Migrations are distinguished from non-
migrations by differences in their flight behavior. Migratory flight is more or less persistent,
continuous in a direction and occurs over distances. On the other hand, non-migratory flight or
trivial movement near or within a breeding habitat soon ends in feeding, mating or oviposition.
Generally speaking, migrants have specific traits in their morphology and physiology that are
distinguished from those of non-migrants. These are differences in flight apparatus, e.g. length
of wings and degree in flight muscle development as well as physiological differences such as
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Fig. 5. Comparison of flight fuel (lipids) weight, per dry weight of thorax and abdomen of adults between the
two rearing conditions of larvae, under 14L10D and | 6L8D at 25°C. * p<(.05, Mann-Whitney U-test.

preovipositional period, fecundity, diapause induction and storage of fuel for flight (HARRISON,
1980: ROFF and FAIRBAIN, 1991).

As mentioned previously, the 2nd generation of the rice skipper, P. g. guftara migrates in a
southwestely direction (HIURA, 1980). The migratory flight continues for 2 to 3h mostly in the
morning at a speed of 30km/h only on the day of emergence (MIYASHITA, 1973; HIURA, 1980:
NAKASUII and IsHII, 1983). The distance of migration was estimated to be less than 100km by
the degree of consumption of fuel storage (NAKASUJI and ISHII, 1983: IsHi1, 2000).

The two seasonal morphs of P. g. guttata. small, pale summer morph, and large, dark
autumn morph, are produced under different day lengths during the mature larval stages (ISHII
and HIDAKA, 1979). The critical photoperiod that divides the two morphs is 15L9D. Therefore,
16L8D photoperiod produces the summer morph and 14L.10D produces the autumn morph, the
latter corresponds to the migrant form. In the present study. the body size and wing size were
larger in the adults emerged under 14L10D than those under 16L8D. These facts support the
results by ISHII and HIDAKA (1979). Adults emerged under 14L10D have a longer preoviposi-
tion period and lesser fecundity than those under 161.8D, and the flight activity of the former on
the day of emergence was higher than the latter in both males and females (NAKASUJ and
NAKANO, 1990). In the present study, the flight activity on the day of emergence was signifi-
cantly higher in the males emerged under 14L10D than those under 16L8D. However, there was
no difference in females between the two photoperiod conditions. According to NAKASUII and
NAKANO (1990), the flight activity pattern in relation to adult age differed between males and
females. The flight activity of males under 14L10D was highest on the day of emergence, but
decreased to the level of males under 16L8D on the 4th and 7th days after emergence. On the
other hand, the flight activity of females under 14L.10D was maintained at a high level irrespec-
tive of days after emergence. The flight activity of females under 16L8D was low on the day of
emergence but it increased to the level of females under 14L10D on the 4th day after emer-
gence. This difference is probably due to a difference in the flight behavior of trivial movement
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in their habitat between the sexes. The female adults fly daily for 2 or 3km in wide grasslands
for egg laying. On the other hand, the trivial flight of males is limited along the surrounding
grasslands for feeding and mating. This may partially explain why migratory traits in terms of
flight activity are observed more clearly in males than females.

The migratory morph stores a greater amount of lipids than the non-migratory morph in
many insect species that have the dispersal polymorphism. Lipids, especially triglyceride, are
considered to be the major fuel for migration (GUNN and GATEHOUSE, 1987: ZERA et al., 1994;
AYALI et al., 1996; TANAKA and SUZUKI, 1998; BEGUM et al., 1999; ITOYAMA et al., 1999). In
the present study, the storage of lipids in males emerged under 14L10D was significantly greater
than that under 16L8D. However, the lipid storage in females showed no difference between the
two morphs. The amounts of lipids stored corresponded well with the flight activities in males
and females. The most of lipid in P. g. guttata was triglyceride (M1zuMOTO, unpublished data).

One interesting result obtained in the present study is shown in Fig. 2. The relative rate of
increase in wing area to increase in adult body size under 14L10D is higher than that under
16L8D. This phenomenon means that the individuals grown under 14L10D develop wings at a
higher rate when the body size increases than the individuals under 16L.8D do. This provided
new evidence that the autumn morph is more suitable to flight than the summer form is. Such
differences in allometric growth between seasonal morphs has not been reported for any butter-
fly species.

On the basis of the traits mentioned above, the migration of the autumn morph of P. g.
gurtata seems to be obligatory. However, the distance of the migration is relatively short, less
than 100 km as stated previously. The function of this perplexing migration can be considered
as follows (NAKASUJI, 1988). The female adults of the overwintering and 1st generation lay
smaller eggs on wet lowland grasses with soft leaves. On the other hand, the females of the 2nd
generation, {. e. migrants, lay larger eggs on dry upland grasses with tough leaves (NAKASUII
and KIMURA, 1984; NAKASUII er al., 1986: NAKASUIL, 1987). The larvae hatched from smaller
eggs are not able to survive on the dry upland grasses with tough leaves (NAKASUII and KIMURA,
1984; MASUZAWA et al., 1983). The wet lowland grasses with soft leaves wither in winter in
temperate districts. Therefore, this skipper inevitably changes its habitat from wet land to dry
land in autumn (NAKASUJI, 1982). The migration of P. g. guttata in autumn is thought to func-
tion in shifting its habitat between breeding and overwintering seasons. The overwintering lar-
vae are able to survive winter in most of their distributed areas except for the northern borders
(OMORI, 1933; NAKASUJI er al., 1981). Therefore, they need not fly for longer distances. Why
they fly in a southwesterly direction in autumn has not been determined as yet. The larvae of the
3rd generation (overwintering generation) are not able to survive winter in the northern border
areas where snow covers host grasses for a certain period (NAKASUII et al., 1981). The migration
in a southwesterly direction might be of benefit to P. g. gutrata at least in these areas. A return
migration to the northern border area in spring was suggested by NAKASUJI and ISHII (1988),
and IsH1 (2000).
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Revision of the Subtribe Quediina and the Tribe Tanygnathinini.
Part III. Taiwan. (Coleoptera: Staphylinidae). Supplement I1
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Abstract Additional distributional and bionomic data are presented for several Taiwanese
members of the subtribe Quediina of the tribe Staphylinini, and of the tribe Tanygnathinini.
Two new species are described: Quedius (Microsaurus) inexspectatus, and Indoquedius

chuen.

Key words Coleoptera, Staphylinidae, Staphylinini, Quediina, Tanygnathinina, Taiwan, tax-

onomy, faunistics.

This paper contains additional taxonomic, bionomic and faunistic data for Taiwanese mem-
bers of Quediina and Tanygnathinina. Included are data on specimens that were for various rea-
sons not included in my two previous publications (SMETANA, 1993, 1996), as well as on speci-
mens collected after the publication of these two papers. Also included are the descriptions of
two new species Quedius (Microsaurus) inexspectatus and Indoguedius chuen.

Except for the specimens of Indoquedius shibatai SMETANA, all other specimens were col-
lected by the author, and the data are accompanied by a code in square brackets, referring to
notes in my field book. The specimens are kept in the SMETANA collection, Ottawa, Canada, and
in the collection of the National Museum of Natural Science, Taichung, Taiwan.

Quedius (Microsaurus) beesoni CAMERON, 1932

New records: Nantou Hsien: 16 specimens, Meifeng, 2130 m, 2. V. 1998, [T196]: 1 specimen,
Shanlinchi, 1650 m, 19. V. 1991, [T87]: Kaohsiung Hsien: 6 specimens, Peinantashan trail, 1950 m, 8.
VIL 1993, [T 145].

Comments. The large series of specimens from Meifeng was collected from under fer-
menting green leaves beneath fallen large tree branches. The specimen from Shanlinchi comes
from leaf litter along a forest creek. The specimens from Peinantashan were taken by sifting
soft, decaying mushrooms on a large fallen tree.
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Quedius (Microsaurus) miwai BERNHAUER, 1943

New records: Nantou Hsien: 4 specimens, Meifeng, 2130 m, 10. VII, 1993, [T146]; same, 1 speci-
men, 2. V. 1998, [T196]: Kaohsiung Hsien: | specimen, Kuanshan trail above Kaunshanchi Riv., 2550 m,
22, VIL 1993, [T160]; | specimen, Peinantashan trail, 2450 m, 2. V. 1995, [T170].

Comments. The specimens from Meifeng were sifted from leaf litter and other debris
along large fallen trees, as well as from moist moss on them. The specimen from Kuanshan trail
was taken from moist rotting wood of a large fallen tree. The specimen from Peinantashan trail
was sifted from moist debris in a forest gully.

Quedius (Microsaurus) inexspectatus sp.nov.
(Figs. 1-6)

Description. Male. Piceous-black, head and pronotum with hardly noticeable, elytra with
slightly more pronounced, indefinite metallic hue, elytra with suture and hind margin, and pos-
terior margins of abdominal tergites and apex of abdomen inconspicuously, mostly narrowly,
paler; abdomen iridescent; maxillary and labial palpi pale testaceous; antennae piceous with first
three segments testaceous; legs testaceous. Head of rounded quadrangular shape, wider than
long (ratio 1.22), distinctly narrowed posteriad behind eyes, posterior angles entirely obsolete,
indistinct; eyes convex and very large; tempora considerably shorter than length of eyes seen
from above (ratio 0.26), impunctate; no additional setiferous punctures between anterior frontal
punctures; posterior frontal puncture situated quite close to posteromedial margin of eye, almost
touching it; two setiferous punctures between it and posterior margin of head, situated close to
posterior margin of head; temporal puncture situated quite close to posterior margin of eye,
almost touching it; surface of head with fine and dense microsculpture of transverse and oblique
waves, with sparsely distributed micropunctulae. Antennae moderately long. moderately incras-
sate toward apex, segment 3 slightly longer than segment 2 (ratio 1.18), segment 4 longer than
wide (ratio 1.33), segment 5 vaguely longer than wide, segment 6 as long as wide, following
segments gradually becoming wider and shorter, segments 9 and 10 slightly wider than long,
last segment about as long as two preceding segments combined.

Pronotum vaguely wider than long (ratio 1.1), widest at about posterior third, narrowed
anteriad, with lateral margins continuously arcuate with broadly rounded base, transversely con-
vex, lateral portions not explanate; dorsal rows each with three punctures; sublateral rows each
with two punctures, each situated close to anterior margin, posterior puncture therefore situated
considerably before level of large lateral puncture; microsculpture similar to that on head but
markedly denser and finer, with micropunctulation hardly noticeable. Scutellum appearing
impunctate, however with two very fine punctures in transverse row on middle portion.

Elytra moderately long, at base distinctly narrower than pronotum at widest point, at
suture about as long as, at sides somewhat longer than pronotum at midline (ratio 1.11); puncta-
tion in general coarse, particularly on basal half, slightly uneven, gradually becoming finer
toward posterior margin, transverse interspaces between punctures on basal half mostly about as
large as diameters of punctures; posterolateral corners appearing almost impunctate, each with
small, round impression; surface between punctures without microsculpture. Abdomen with ter-
gite 7 (fifth visible) bearing fine whitish apical seam of palisade fringe; punctation sparse and
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much finer than that on elytra, in general becoming even sparser toward apex of abdomen, ter-
gite 3 (first visible) almost impunctate in middle and along posterior margin, middle portion of
tergite 4 (second visible) impunctate; pubescence piceous; surface between punctures with
exceedingly dense and fine microsculpture of transverse striae.

First four segments of front tarsus markedly dilated, sub-bilobed, each densely covered
with modified pale setae ventrally; segment two as wide as apex of tibia; segment four narrower
than preceding segments. Sternite 8 with two long setae on each side; with moderately wide and
deep, obtusely triangular medio-apical emargination, small area before emargination flattened
and smooth (Fig. 1). Genital segment with tergite 10 triangular, markedly narrowed toward sub-
arcuate apex, with numerous, unequally long setae at apex, and with a pair of subapical setae
(Fig. 2); sternite 9 elongate, with very narrow basal portion, vaguely emarginate apically, with
one stronger seta at each side of emargination (Fig. 3). Aedoeagus (Figs. 4-6) small; median
lobe with almost parallel-sided middle portion, anteriorly rather abruptly narrowed into moder-
ately long, narrow apical portion with subacute apex. Paramere rather short, moderately con-
stricted in middle portion, dilated into spoon-like apical portion by far not reaching apex of
median lobe: four setae at apex and two similar setae at each lateral margin below apex: under-
side of paramere with ten fine sensory peg setae forming an arc along apical margin. Internal sac
without larger sclerotized structures.

Female unknown.

Length 5.6 mm.

Type material. Holotype: &', “Taiwan, Taitung Hsien Hsinkangshan above Chengkang
750 m 18.1V.1998, A. SMETANA [T182]". In the SMETANA collection, Ottawa, Canada. To be
eventually deposited in the Museum d'histoire Naturelle, Geneve, Switzerland.

Geographical distribution: Quedius inexspectatus is at present known only from the
Hsinkangshan mountain range in southern Taiwan.

Bionomics. The holotype was taken by sifting moist leaf litter and other debris, accumu-
lated at bases of vertical walls along an old forest logging road.

Comparisons and comments. Based on general appearance, the shape of the head and pro-
notum, the type of punctation of the abdomen, as well as the male sexual characters, including
the shape of the aedoeagus, Quedius inexspectatus is probably best assigned to the placidus
Group (see SMETANA, 1995: 49), despite the fact that the elytral punctation does not display the
longitudinal rows described for the other species of the species group. The group at present con-
tains three species: Q. miwai, Q. yean SMETANA, 1995, and Q. shibatai SMETANA, 1995,
Quedius miwai differs drastically by the small eyes and the temporal puncture on the head dis-
tant from posterior margin of the eye (see the key below): the remaining two species differ from
Q. inexspectatus, in addition to the male sexual characters, by a combination of several charac-
ters, including the chaetotaxy (position of both the posterior frontal and temporal punctures) and
shape of the head (the head is markedly more narrowed behind eyes than in either of the other
two species), the length of the elytra and the development of the pale apical seam of palisade
fringe on abdominal tergite 7. A modified key to the Taiwanese species of the placidus Group is
presented below.

Etvmology. The specific epithet is the Latin adjective inexspectatus, -a, -um (unexpected).
It refers to the fact that it was not expected to find another new species belonging to this species
group in Taiwan.
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The following key will allow the determination of Taiwanese species of the placidus Group:

| Eyes small to moderately large, tempora longer (ratio 1.20) to slightly shorter (ratio 0.80) than eyes
seen from above. Aedoeagus as in Figs. 59-61 in SMETANA, 1995. Length 5.8=7.0 mm oo

v O, miwal BERNHAUER, 1943
Eyes large, tempora distinctly to considerably shorter than length of eyes seen from above (ratios
2 Abdominal tergite 7 (fifth visible) with whitish apical seam of palisade fringe - 3

— Abdominal tergite 7 (fifth visible) without whitish apical seam of palisade fringe. Posterior frontal
puncture separated from posteromedial margin of eye by distance about equal to diameter of puncture.
Male unknown. Length 6.8 Mmoo Q, yean SMETANA, 1995

3 Posterior frontal puncture separated from posteromedial margin of eye by distance about twice as large
as diameter of puncture; temporal puncture situated about midway between posterior margin of eye and
posterior margin of head. Elytra shorter. at suture vaguely shorter (ratio 0.91), at sides about as long as
pronotum at midline. Aedoeagus as in Figs. 67-70 in SMETANA, 1995. Length 5.7-6.8 mm

o), shibatai SMETANA, 1995

— Both posterior frontal and temporal punctures situated quite close to posteromedial margin of eye.
almost touching it. Elytra longer, at suture about as long as, at sides somewhat longer than pronotum at
midline (ratio 1.11). Aedoeagus as in Figs. 4-6. Length 5.6 mm oo Q. inexspectatus spec. nov.

Quedius (Microsaurus) noboruitoi HAYASHI, 1992

New records: Nantou Hsien: 1 specimen, Meifeng, 4. V. 1998, [T199]: Kaohsiung Hsien: 1 speci-
men, Peinantashan Trail, 1950 m, 8. VIL 1993, [T145].

Comments. The specimen from Meifeng was taken by sifting relatively thin layer of fallen
leaves and other debris on a sun-exposed forest slope. The specimen from Peinantashan was
sifted from old mushrooms and debris around them on a large fallen tree on a forest clearing.

Quedius (Microsaurus) syh SMETANA, 1995

New record: Kaohsiung Hsien: 3 specimens, Peinantashan Trail, 2450 and 2500 m, 2. and 3. V.
1995, [T170,T171].

Comments. The specimens were taken in two small forest seepages by sifting moist to wet
leaf litter and other forest floor litter.

Quedius (Microsaurus) chiaw SMETANA, 1995

New records: Nantou Hsien: 3 specimens, Meifeng, 2130 m, 2. V. 1998, [T196]: Taichung Hsien: 1
specimen, Anmashan, 2120 m, 13. V. 1992, [T128].

Comments. The specimens from Meifeng were taken by sifting pieces of bark, rotting
wood and other debris around bases of large standing trees. The specimen from Anmashan was
taken by sifting numerous tiny mushrooms and debris under them on a large fallen tree.
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Quedius (Distichalius) meng SMETANA, 1995

New records: Kaohsiung Hsien: 2 specimens. road above Tona Forest Station, km 16-17, 1700-1800
m, 28. IV. 1998, [T190]: 1 specimen, same, 1850 m, 29.1V.1998, [T191]: Nantou Hsien: 1 specimen,
Houhuanshan, Kuenyang, 3050 m, 13. V. 1995, [T179].

Comments. The specimens from near Tona Forest Station were taken by sifting wet leaf
litter, moss and other debris at bases of wet rock walls along a forest road, and by sifting moist
moss on a large fallen tree.

Quedius (Raphirus) maculiventris BERNHAUER. 1934

New records: Illan Hsien: 2 specimens, Taipingshan, 1880 m, 14. VII. 1993, [T152]; | specimen,
same, 15. VIL. 1993, [T154]; Nantou Hsien: 1 specimen, Meifeng, 2130 m, [T146].
Comments. All specimen were taken by sifting moss on fallen trees,

Quedius (Raphirus) tarng SMETANA, 1995

New records: Kaohsiung Hsien: 4 specimens, Kuanshan trail at Kaunshanchi River, 2400 m, 20. VIL
1993, [T158]: Nantou Hsien: 2 specimens, Meifeng, 2130 m, 4. V., 1998, [T199].

Comments. The specimens from Kuanshan trail were taken by sifting fallen leaves and
other debris under bushes along the river. The specimens from Meifeng were sifted from fallen
leaves and other debris on a sun-exposed slope in a mature broadleaved forest.

Quedius (Raphirus) goang SMETANA, 1995

New record. Nantou Hsien: 1 specimen, Houhuanshan, Kuenyang, 3050 m, 13.V.1995, [T179].
Comments. The specimen was taken by sifting wet moss and other debris along a small
creek.

Quedius (Raphirus) kurosawai SHIBATA, 1986

New records: Nantou Hsien: 5 specimens, Meifeng, 2. V. 1998, [T196]: Kaohsiung Hsien: 1 speci-
men, road above Tona Forest Station, 1850 m, 29. IV. 1998, [T191].

Comments. The specimens from Meifeng were collected by sifting moss and debris under
it on large fallen trees. The specimen from near Tona Forest Station was taken by sifting mush-
rooms growing on a mossy fallen tree: it is at the same time the southernmost record of this
species in Taiwan.

Quedius (Raphirus) dih SMETANA, 1995

New record: Ilan Hsien: 2 specimens, Taipingshan, 1950 m, 13. VIL 1993, [T150].
Comments. The specimens were taken in a mature, predominantly coniferous, forest by
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sifting moist moss on fallen trees. The species is at present known only from Taipingshan.

Quedius (Raphirus) meei SMETANA, 1995

New record: Nantou Hsien: 1 specimen, Meifeng, 2130 m, 4. V. 1998, [T 199].
Comments. The specimen was sifted from fallen leaves and other debris on a sun-exposed
slope in a mature broad-leaved forest.

Quedius (Raphirus) shan SMETANA, 1995

New records: Kaohsiung Hsien: 3 specimens, Peinantashan trail, 2450 m, 2. V. 1995, [T170]: 5
specimens, same, 2500 m, 3. V. 1995, [T171]; 1 specimen, same, 2390-2490 m, 6. VII. 1993, [T138].

Comments. The specimens were taken by sifting moist leaf litter and other debris on two
small seepages in a mixed mature forest. The species is known only from the three mountain
ranges Kuanshan, Peitawushan and Peinantashan in southern Taiwan.

Quedius (Raphirus) wuh SMETANA, 1995

New record: Nantou Hsien: 1 specimen, Houhuanshan, Kuenyang, 3050 m, 13. V. 1995, [T179].

Comments. The specimen was taken by sifting wet moss and other debris along a small
creek in a coniferous forest. This is the type locality of the species and only two males were pre-
viously known. The female of the species is still not known.

Indoquedius shibatai SMETANA, 1995

New records: Chiai Hsien: 1 specimen, Fungchiifo, 19. VI 1969, T. KoBAYAsHI; Pingtung Hsien: |
specimen, Kenting Park, 13. VIIL. 1969, Y. MAEDA. Both specimens in Y. HAYAsHI collection.

Indoquedius chuen sp. nov.
(Figs. 7-10)

Description. In all characters quite similar to I. shibatai, and different only by male sexual
characters.

Male. First four segments of front tarsus and sternite 8 similar to those of L shibatai, and
not appreciably different. Genital segment with tergite 10 of similar shape but more narrowed,
with less numerous setae and with deeper and wider medioapical emargination (Fig. 7 and Fig.
252 in SMETANA. 1995): sternite 9 narrower with similar, but shorter basal portion, apical por-
tion with depigmented, elongate area at each lateral margin, medioapical emargination deeper
(Fig. 8 and Fig. 253 in SMETANA, 1995). Aedoeagus (Figs. 9,10) similar to that of I. shibatai,
but median lobe slightly constricted in about apical fourth and then moderately dilated toward
obtusely angulate apex: paramere distinctly reaching apex of median lobe, sensory peg setae on
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underside less numerous (Figs. 9.10 and Figs. 254, 256 in SMETANA.1995); internal sac with
large, central, bilobed sclerite densely covered by scale-like setae, similar to that of . shibatai.

Female. Unknown.

Type material. Holotype (male): “Taiwan, Kaohsiung Hs. Rd. abv. Tona For. Sta. [Fork]
1850 m, 28. TV. 98 A. SMETANA [T191]". Temporarily in the SMETANA collection, Ottawa,
Canada. To be eventually deposited in the National Museum of Natural Science, Taichung,
Taiwan.

Geographical distribution. Indoquedius chuen is at present known only from the type
locality in southern Taiwan.

Bionomics. The holotype was taken by sifting mouldy leaf litter and other debris along a
large fallen tree at the edge of a mature broadleaved forest.

Comment. Despite the striking external similarity of . chuen with I shibatai, the differ-
ences in male sexual characters support the specific distinctness of /. chuen.

Etymology. The specific epithet is the Chinese noun chuen, which is spring in one of its
meanings. It refers to the fact that the holotype was collected in the spring.

Bolitogyrus rufomaculatus (SHIBATA, 1979)

New records: Taitung Hsien: 3 specimens, Hsinkangshan above Chengkang, 750 m, 18. IV. 1998,
[T182]; Kaohsiung Hsien: 3 specimens, forest above Tona Forest Station, 30. IV. 1998, [T192].

Comments. The specimens from Hsinkangshan were taken from small, soft whitish mush-
rooms growing on a large fallen tree branch. Specimens from near Tona Forest Station were
sifted from old mushrooms growing on old fallen trees, and from moss and various debris
around them.

Bolitogvrus rufomacularus is closely related, and very similar, to B. fukienensis SCHEER-
PELTZ, 1974, known at present only from the province of Fujian of mainland China (see
SMETANA, 2000: 56 for details).

Acylophorus furcatus MOTSCHULSKY, 1858

New record: Nantou Hsien: 4 specimens, Lienhuachih, 650 m, 5. V. 1998, [T187].
Comments. The specimens were taken, together with Aranygnathus juang, from wet leaves
and other debris at a small puddle of water along a forest road.

Atanygnathus juang SMETANA, 1995

New records: Nantou Hsien: 7 specimens, Lienhuachih, 650 m., 5. V. 1998, [T200). Taitung Hsien:
25 specimens, Hsinkangshan above Chengkang, 550-600 m, 22. IV. 1998, [T187].

Comments. The specimens from Lienhuachih were taken from wet leaves and other debris
at a small puddle of water along a forest road. The long series of specimens from Hsinkangshan
was taken from wet leaf litter and other debris, accumulated along bases of dripping wet vertical
rock walls along an old forest road. Only a few records of this species, known so far only from
Taiwan, were previously known.
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Abstract Sumatran and Javanese populations of Epilachna vigintioctopunctata contained B-
chromosomes in their karyotype other than a standard set of chromosomes (2n=18). The B-
chromosomes behaved as univalents at meiosis. Males seem to have more Bs than females. In
addition to these B-chromosomes, karyotypes of some B-carrying males contained a large
non-homologous chromosome. which may also be a kind of B-chromosomes. All other popu-
lations of E. vigintioctopunctata so far studied for the karyotypes, including the one from
Lombok Island newly studied here, did not possess B-chromosomes. This is the first report of
B-chromosomes in Epilachnine beetles, except for those appearing as supernumerary Y chro-
mosomes.

Key words B-chromosomes, Epilachna vigintioctopunctata, Indonesia, karyotypes, male-
biased prevalence.

Introduction

B-chromosomes are supernumerary or accessory chromosomes differing from normal A-
chromosomes in various characteristics, such as morphology. pairing behavior, and genetic
effectiveness. For a long time they have attracted enormous attention of cytogeneticists, popula-
tion geneticists, and other evolutionary biologists (JONES and REES, 1982) .

B-chromosomes were first discovered of all the living organisms in the chrysomelid genus
Diabrotica by STEVENS (1908). Since then, they have been reported in more than 50 species of
beetles, which represent Polyphaga alone (SMITH and VIRKKI, 1978; JONES and REES, 1982).
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However, no such chromosomes have been found in the phytophagous ladybird beetles of the
genus Epilachna (Coccinellidae), except for supernumerary Y chromosomes reported in E. pus-
tulosa KONO (TSURUSAKI ef al., 1993). During a survey of genetical and karyological differenti-
ation in a widespread species, E. vigintioctopunctata (FABRICIUS), we have found B-chromo-
somes in a few populations in Indonesia (KOBAYASHI et al., 2000). This paper deals with the
full account of our observation concerning the B chromosomes in the Indonesian populations.

Material and methods

Epilachna vigintioctopunctata is a notorious pest of solanaceous crops, being widely dis-
tributed in Asia and Australia. Recently, KOBAYASHI er al. (2000) have shown that the species
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Fig. 1. Map showing localities where chromosomes were analysed in Epilachna vigintioctopunctata in the pre-
sent study and in Kosayasui er al. (2000). Squares: populations with an XYp karyotype. Circles: popula-
tions with an Xyp karyotype. Open squares represent other literature records (TANAKA and Sasan, 1992;
Yosipa, 1948; Bose, 1948: AcarwaL. 1961). Only Indonesian populations are directly relevant in the pre-
sent paper: 1, Padang, Sumatra; 2, Kayu Jao, near Padang: 3, Bogor, Java: 4, Senaru, Lombok. Arrow heads
mark populations where B-chromosomes were found.
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actually consists of two cryptic species that differ in their distributional ranges from one anoth-
er, through analyses of mitochondrial DNA and karyotypes and crossing experiments. Of these
two cryptic species, B-chromosomes were found only in Indonesian populations of a “species”
occupying more southerly ranges (Kuala Lumpur in the Malay Peninsula, and Sumatra and Java
in Indonesia)(Fig. 1). The general feature of karyotypes of the two “species” of “E. vigintiocto-
punctata” was described in our previous paper (table 3. and figures 3 and 4 in KOBAYASHI et al.,
2000). In the present paper, we examine karyotypes of three Indonesian populations treated by
KOBAYASHTI ef al. (2000), and an additional population newly obtained from Lombok Island
(Table 1).

The cytological data were obtained from air-dried preparations of testes or ovaries of
adults. For females, individuals just after eclosion were used. For males. field-collected individ-
uals of uncertain ages were also used. The procedure of the air-drying methods was the same as
described in KOBAYASHI et al. (2000).

Table 1. The four Indonesian populations of “Epilachna vigintioctopunciata” studied and their
chromosome numbers.

Chromosome number

Locality Date' Spcci_mcns _ Male Female
examined 2n MI 2n
Kayujao, near Padang, Sumatra 4/7-VIII1-1988 3¢ 18/21  8+Xyp(+Bs) -
Padang, Sumatra (111-1995)  90'6 % 18-21  8+Xyp(+Bs) 18
Bogor, Java (11-1994) 106'3% 1822 8+Xyp(+Bs) 18/20
Senaru, Lombok 2-X1-2000 59 18 8+Xyp -

! For Padang and Bogor populations, laboratory strains were used for the analysis (KOBAYASHI e al., 2000).
For these populations, dates of collection of the founders of the laboratory strains are given in parentheses.

Results

(1) Morphology and Frequencies of B-chromosome

Table 1 summarizes results of the karyotypic analyses. Diploid number of chromosomes
of the Indonesian populations of E. vigintioctopunctata from Sumatra and Java varied from 18
to 22 even within a population, except for females of a Padang population, Sumatra Island.
Confronting mitotic metaphases (Fig. 2) with first meiotic metaphases (Fig. 3) obtained from
each individual from polymorphic populations (Kayujao, Padang, and Bogor), and comparing
those karyotypes with the normal karyotype (fig. 3 in KOBAYASHI er al., 2000) from the popula-
tions without variation in chromosome number (Kuala Lumpur), it was revealed that the numer-
ical variation was caused by the involvement of B-chromosomes.

Newly studied population from Lombok Island (Senaru) showed a male karyotype
2n=18) with a small Y chromosome in mitotic metaphase and the Xyp sex chromosome associ-
ation in the first meiotic metaphase. which is typical for the Indonesian populations of the “E.
vigintioctopunctata™ (Fig. 3; also see figs. 3 and 4 in KOBAYASHI ef al., 2000). However, they
did not possess any B-chromosomes.

The B-chromosomes were small, but still larger than the Y chromosome, and metacentric
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Fig. 2. Representative karyotypes of male Epilachna vigintioctopunctata with supernumerary chromosomes. L. =
large non-homologous chromosome which is probably translocated to one of the autosomes. B = small B
chromosomes. A-D: karyotypes with 1L+2Bs, 1L+1B, OL+2Bs, and 1L+3Bs, respectively. A: Padang. B-D:
Bogor. Scale = 0.01mm.
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Table 2. Number and frequncy of free B-chromosomes retained in the four Indonesian
populations of “Epilachna vigintioctopunciata™ studied.

Locality No. Spec. Number of free B-chromosomes" Frequency of B-

examined range mean mode median SD” carrying indiv.
Kayujao, Padang, Sumatra 39" 0-3 1 0 0 . 0.33
Padang”, Sumatra 9" 02 067 0N 1 o7 0.56

6% 0 0 0 0 0 0
Bogor”, Java 10 04 16 I 1 1.17 0.9

3¢ 02 0.67 0 0 . 0.33
Senaru, Lombok 5a 0 0 0 0 u 0

" Range, mean, mode, and median are not for all the cells counted, but for individuals for
which these values are represented by modes.

? Calculated for samples with >5 individuals alone.

¥ Frequency and the number of B-chromosomes were significantly different between males
and females in Padang (FISHER's exact probability = 0.04 for the frequency of B-carrying
individuals; <0.05, MAN-WHITNEY U-test for the difference in the number of Bs) but not in
Bogor, though males seem to have more B chromosomes in both populations.

or submetacentric in morphology (marked with B in Fig. 2). They behaved as univalents in the
first meiotic metaphases (Fig. 3C, D), as expected from the behavior of usual B-chromosomes in
other organisms .

Frequencies of individuals with the B-chromosome(s) in each population were shown in
Table 2. The frequency of individuals with at least one B was significantly higher in males than
in females in Padang population. Moreover, males bear significantly more B-chromosomes than
females in the population. The Bogor population also showed the same tendencies (Table 2),
though statistically the sexual differences were not significant.
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(2) Large non-homologous chromosome

Except for those typical B-chromosomes described above, karyotypes of some individuals
carrying Bs contained a large chromosome whose homologue cannot be found (Fig. 2). The
large chromosome, marked with L in Fig. 2, is similar to the first pair of autosomes in both size
and morphology and virtually cannot be distinguished from them. This non-homologous chro-
mosome was found only in a few males (2 and 1 males in Padang and Bogor populations,
respectively). Those males contained 1 or 2 free B-chromosomes. Those males also had a possi-
ble non-homologous bivalent in the first meiotic metaphases (Fig. 3D).

Fig. 3. First meiotic metaphases of Epilachna vigintioctopunctata. Large arrow marks XYp or Xyp associations.
Small single arrow represents small B-chromosome seen as a univalent. Small double arrows mark a large
chromosome forming a nonhomologous bivalant with one of the autosomes. A: Male with 2n=18 (the
diploid karyotype is shown in fig. 3D from Bangkok in Kosayasui er al. , 2000). B: Two mataphases of a
male with 2n=18 from Kuala Lumpur. C: male with 2n=19 (Fig. 2B) from Bogor. D: male with 2n=20 (Fig.
2A) from Padang. Scale = 0.01mm.

Discussion

The following three routes have usually been postulated as the origin of B-chromosomes:
1) progressive heterochromatinization of standard autosomes; 2) duplication of standard hete-
rochromatic chromosomes like X and Y chromosomes; and 3) deletion or translocations of stan-
dard heterochromites (SMITH and VIRKKI, 1978). Possible male-biased spreading of B-chromo-
somes in the Padang and Bogor populations of Epilachna vigintioctopunctata may suggest that
the Bs in the present case originate from the duplication of Y chromosomes. The fact that super-
numerary Y chromosomes were present in some males of a Japanese species, Epilachna pustulosa
(TSURUSAKI et al., 1993) also support the above view. It is likely that the Bs in E. vigintiocto-
punctata also arise from duplication of Y chromosomes and gradual losing of association with
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X at meiosis.

It must be noted. however, that the Bs in E. vigintioctopunctata are much larger than Y-
chromosomes, at least in the karyotype at mitotic metaphase (Fig. 1). Further study is therefore,
needed for inferring their origin.

Phenotypic effects of the B-chromosomes in this species are also unknown. The species is
highly variable in elytral spot patterns in Sumatra (ABBAS et al., 1988: KATAKURA et al., 1994)
and in Java (KATAKURA et al., unpublished data). Hence this issue highly deserves to be stud-
ied. This species may also be a hopeful material to study odd-even effects (differential effects of
Bs in odd and even numbers on the phenotype) of B-chromosomes (JONES and REES, 1982;
GORLOV and TSURUSAKI, 2000), since the number of Bs retained in the karyotype is relatively
high.

Identity and origin of the large non-homologous chromosome found in some males remain
uncertain. However, we postulate that the chromosome may be derived from translocation of a
B-chromosome onto one of a homologous pair of autosomes by following reasons: 1) individuals
lacking free B-chromosomes bear no such chromosome in their karyotypes: 2) the large chro-
mosome was found only in some individuals alone even among the individuals with B-chromo-
somes; 3) in the first meiotic metaphases of the individual with the large chromosome, a possi-
ble non-homologous bivalent can be seen (Fig. 2D). Exact identity of the chromosome should
also be clarified in the future study.
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Insect Fauna Associated with Cycas revoluta (Cycadaceae),
with a Discovery of a Cerambycid Megasporophyll Miner
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Abstract Larvae of Mimectatina meridiana ohirai BREUNING et VILLIERS, 1973 (Cerambycidae)
were found mining megasporophylls and dead frond rachises of a cycad, Cycas revoluta, on
Okinawa Islands, Japan. The larvae started mining at apical pinnate lamina of a megasporo-
phyll, then descended the central axis, and sometimes entered side stalks to bore into imma-
ture seeds. The emerged adult beetles nibbled trichomes on megasporophylls. Since the bee-
tles have not been observed to visit male cones, they appeared not to contribute to pollination
of the cycads. From the dead frond rachises. four beetle species, including two cerambycid,
one curculionid and one scolytid species, emerged, while living fronds were not observed to
be damaged by insect herbivores.

Key words Cycad; megasporophyll miner; Cerambycidae; Cycas revoluta; Mimectatina.

Introduction

The Cycadales, one of four extant classes of gymnosperms, diversified in the Early Permian
(JOHNSON & WILSON, 1990). They are dioecious woody perennials, bearing a crown of pinnate
fronds and large male and female cones, which are composed of microsporophylls and megas-
porophylls, respectively. The Cycadales is divided into four families, Zamiaceae, Cycadaceae,
Boweniaceae and Stangeriaceae, and their pollination systems are anemophilous or ento-
mophilous.

Most species of Zamiaceae are pollinated by curculionid beetles, whose larvae feed on
parenchyma of microsporophylls and pupate within stalks of the microsporophylls (TANG,
1987; NORSTOG & FAWCETT, 1989; ORNDUFF, 1991; VOVIDES, 1991; FORSTER ef al., 1994;
DONALDSON, 1997). In contrast, most species of Cycadaceae are pollinated by wind (NIKLAS &
NORSTOG, 1984; WANG et al., 1997), while the male cones emit strong odor. The volatile com-
position resembles that of Zamiaceae, but acts potent herbivore deterrents (PELLMYR ef al.,
1991).

In Japan, a cycad of Cycadaceae, Cycas revoluta, is distributed in the southeastern part of
Japan. This cycad blooms in early summer, and the male cones emit strong odor, but attracts
few insects on Amami Islands in Japan (KATO, 2000). It has not yet been known whether there
are any herbivorous insects associated with the reproductive structures of Cycas except an indi-
vidual of a cerambycid beetle species, Mimectatina meridiana, which has emerged from a seed
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Fig. 1. Mimectatina meridiana ohirai on Cycas revoluta . A, a habitat of the cycad on a limestone cliff at Hedo,
Okinawa Island; B, a megasporophyll mined by a larva with its mine partly dissected: C, an emerged adult:
D, a female cycad with many megasporophylls bearing seeds; E, an adult nibling trichomes on a megasporo-
phyll; F, side view of a mining larva with its minefilled with feces: G, ventral view of a mining larva (scale =

| mm).
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of the cycad in Miyazaki (KOIKE, 1971). My preliminary survey suggested that megasporo-
phylls of the cycad on Okinawa Island were occasionally mined by various insect larvae includ-
ing the cerambycid. Then, I conducted extensive rearing of endophytic insects mining the repro-
ductive and vegetative structures in the Ryukyu Archipelago.

In this paper, | report insect fauna associated with the cycad, describe ecology of these
insects, and discuss the origin of the herbivore fauna on cycads and ecological interactions
between cycads and their herbivores.

Materials and Methods

[ surveyed insect herbivores on cycads at Hedo, Kunigami-mura, Okinawa Island
(26°51'N. 128°15°E, altitude 70 m) and at Yohena, Yagaji Island (26°39'N, 128°0'E, altitude |
m), Okinawa Prefecture, Japan. Microsporophylls, megasporophylls and fronds of Cycas revoluta,
which had signs of herbivory. were collected at Hedo on 10 March 1997, 1 February 1998 and
19 April 2000, and at Yohena on | February 1998. A part of the sample were dissected for
endophytic insects, and others were kept in plastic container for rearing.

Results

Cyeas revolura was distributed on limestone cliffs or rocky slopes at Hedo, Okinawa
Islands (Fig. 1A). Some of these cycads had been planted, and female plants have been selected
out to collect seeds (Fig. 1D). Megasporophylls of these female cycads were found to be mined
by cerambycid larvae on 10 March 1997 at Hedo on Okinawa Island. Adult beetles emerge from
the mined megasporophylls from mid April to late June (Fig. 1C). They proved to be Mimectatina
meridiana ohirai, whereas their coloration somewhat differed from the forms found in Kyu-shu,
Amami Islands and the Izu Archipelago in having a wider whitish band at posterior part of ely-
tra. The emerged adult beetles nibbled trichomes on megasporophylls (Fig. 1E). The beetles

Table 1. A list of insects associated with Cycas revoluta on Okinawa Islands,

and plant parts which they utilize.

plant parts utilized

Family micro- mega-  immature frond frond
Species sporophyll sporophyll seed __pinna rachis

Cerambycidae

Mimectatina meridiana ohirai - + + - +

Sybra ordinata loochooana - . = - +
Curculionidae

Oxyderma sp. - + - z )
Scolytidae

Margadillius _sp. - - - + +
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Fig. 2. Sybra ordinata on Cycas revoluta. A, dorsal view of an emerged adult; B, oviposition scars insiced on a
dead frond rachis at an interval; C, dead fron rachises having oviposition scars; D, side view of an adult; E,
eggs layed into pith of a frond rachis; F, a larva mining a frond rachis.

have not been observed to visit male cones of the cycad.

The larvae started mining at apical pinnate lamina of a megasporophyll, then bore down
the central axis, and sometimes entered side stalks of seeds to bore into immature seeds (Fig.
1B). Pupation took place in the mine, which was filled with feces (Fig. 1F) . Most larvae could
not bore into hard coats of mature seeds protected by hard seed coats. The morphology of a
larva (Fig. 1G) was identical to the description by the JAPANESE SOCIETY of COLEOPTEROLOGY
(1984).
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From dead frond rachis of the cycad, four beetle species (two cerambycids, one curculion-
id and one scolytid) emerged from mid May to late June (Table 1) . All these insects utilized
only dead or rotten parts, and did not attacked living parts.

The most dominant rachis miner was a cerambycid, Sybra ordinata (Fig. 2A, D), and M.
meridiana was rare in frond rachises. Eggs of Svbra ordinata loochooana were laid into pith of
frond rachis from upper or lower side at an interval of about 2-8 cm (Fig. 2B-E). The oviposi-
tion scar was a conical hole (diameter 1.6-2.2 mm, depth 1.1-1.3 mm). In addition to oviposi-
tion scar, there were biting scars which did not penetrate to pith. The laid egg was large and the
length was 2.1 mm (Fig. 2E). Up to 11 eggs were laid on a frond rachis. The larvae mined pith
of the frond rachises, and the mine was filled with white feces (Fig. 2F). The empty mines were
sometimes utilized by ants and pseudoscorpions.

Discussion

The beetle which emerged from megasporophyll of the cycad was a cerambycid, and I
assigned it as Mimectatina meridiana ohirai. The species sensu lato has wide variation in color
pattern of elytra, and has been known to feed on wood of Ficus spp.. Morus spp., Toddalia
asiatica and Aucuba japonica (The Japanese Society of Coleopterology, 1994) and seeds of
Cycas revoluta (KOIKE, 1971). Some of these varieties may be definite taxa which differ in their
host plants. Therefore, morphological and molecular analyses of these varieties are awaited.

The attack by this beetle to reproductive structure of the cycad may decrease fitness of
female cycads, because the larvae damage immature seeds. While it is interesting question
whether the beetle pollinates the cycads, the beetle has not yet been observed to visit male cones
of the cycad until now. This suggests that the cycad is pollinated not by the beetles but by wind.
In general, cycads have a long interval as long as 6 months between pollination and fertilization,
and a long interval up to 3 years between ovule initiation and seed maturation (JOHNSON &
WILSON, 1990). These long time lags might have impeded evolution of pollination mutualism
between cycads and pollinators which parasitize reproductive structures of cycads,

Four beetle species were found to utilize dead frond rachises. Among these beetles, Sybra
ordinata has been known to feed on rotten wood of various angiosperm genera, e.g., Castanopsis,
Boemeria, Morus, Ficus, Pittosporum, Mallotus, Rhus and Zanthoxylum (KoJIMA & NAKAMU-
RA, 1986). The large size of an egg laid by this beetle might be related with the wide range of
host plants. Although cycads are archaic plants, the insects associated with the cycads are not
always archaic ones, and most of their relatives are angiosperm feeders. Moreover, the ceram-
bycid beetles are not cycad specialists and utilized various angiosperms. These facts may sug-
gest that these insects became cycad feeders secondarily from angiosperm feeders. Cycads are
famous for poisonous chemicals which are toxic to human and probably to many insect herbi-
vores. While some beetle species are specialist herbivores of living ftond of cycads (WINDSOR
et al., 1999), the insects observed in this study attacked only old or dead tissue in which the poi-
sonous chemicals might have been partly decomposed.
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Description on Larva of Nicrophorus maculifrons
(Coleoptera, Silphidae)

Masaaki NISHIKAWA
27-1-115, Higashi-kashiwagaya 1, Ebina, 243-04 Japan

Abstract Mature larva of Nicrophorus maculifrons KRAATZ is described and illustrated for
the first time.

On Japanese Nicrophorinae larvae only two species, Ptomascopus morio KRAATZ (KUROSA,
1959; ANDERSON, 1982) and Nicrophorus concolor KRAATZ (HAYASHI, 1986), have been
described or illustrated until now. In this paper, I am going to describe the larva of N. mac-
ulifrons KRAATZ. Larva was fixed in boiling water and then preserved in 70-80 % alcohol.
Structural terms are followed those of DORSEY (1940). Larval diagnostic characters for the
Silphidae as shown by CROWSON (1955) and NEWTON (1991) and descriptions of the subfamily
and/or genus by KLAUSNITZER and ZERCHE (1978), ANDERSON (1982), ANDERSON and PECK
(1985) and RUZICKA (1992) are very useful for the present study.

Before going further, I wish to express my deep gratitude to Drs. Nodoka HAYASHI of
Yokohama City and Masatoshi TAKAKUWA of the Kanagawa Prefectural Museum of Natural
History, Odawara, not only for their kindness in critically reading an early version of the manu-
script of this paper but also for their kind advice. This paper is dedicated to Dr. Hiroyuki SASAJI
for commemorating his retirement from the Fukui University.

Nicrophorus maculifrons KRAATZ, 1877
(Figs. 1-5)

Mature larva. Body eruciform, tapering posteriorly (Fig. 1); all thoracic and abdominal
segments generally elliptical in cross-section. Color milky white, except for sclerites yellowish
brown: mandibles, medial portions of labrum and head, spines of abdominal tergites and uro-
gomphi reddish brown.

Head (Fig. 2) with clypeo-labral suture, epistomal suture, epicranial suture and frontal
suture. Mandible with eight teeth, Ist and 4th equal in length; 4th and 6-7th slightly recurved
anteriorly, 1st-3rd, 4-5th and 7-8th broadly joined at bases. Antennae three-segmented, with a
sensory seta at each latero-ventral corner in the apex of segment 1I. Maxillary palpi as shown in
Fig. 2. Labrum slightly swollen in the middle, unsclerotized laterally, though antero-lateral mar-
gins slightly sclerotized. Labial palpi with basal segment unsclerotized ventrally; distance
between bases of labial palpi about 1.25X as wide as basal segment of labial palpus. Ligula
without small lateral lobes. Epipharynx (Fig. 3) with antero-lateral margins each bearing two
lateral sensory pegs: apical emargination shallow, with a pair of stout seta which is inwardly
directed.
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Figs. 1-5. Mature larva of Nicraphorus maculifrons Kraatz, 1877. 1, Dorsal habitus; 2, head (setae omitted),
dorsal view, showing sutures (CLS: clypeo-labral suture; EpS: epistomal suture; ES: epicranial suture; FS:
frontal suture); 3, apical portion of epipharynx (LSP: lateral sensory pegs); 4, 9th abdominal sternite; 5, 10th
abdominal segment, ventral view. Scale A is applied to Fig. 1, scale B is to Fig. 2, and scale C is to Figs. 4-5.
Fig. 3 is a freehand drawing.

Prothorax, meso- and metathoraces sclerotized, their lateral sides rounded and slightly
swelled, without spines. Relative lengths and widths of tergites from pro- to metathorax as fol-
lows: 1.4:3.5;0.7:3.8: 0.8 : 3.9.

Abdominal segments I-VIIT with four spines on each tergite; lateral and mid-dorsal spines
of segment I equal in size, almost 1/2 as long as diameter of spiracle on the same segment; later-
al and mid-dorsal spines of segment II equal in size, very slightly larger than those of segment I;
lateral and mid-dorsal spines of segment Il equal in length, almost as long as diameter of spira-
cle on the same segment; lateral spines of segments IV-VIII almost 1/2 length of mid-dorsal
spines; lateral spines of segments IV-V and VII about 1.2< as long as diameter of spiracle on
segment IV, slightly larger than diameter of spiracles on segments V-VIII, though those of seg-
ments VI and VIII about 1.6 < as long as diameter of spiracle on segment I'V, about 2< as long
as diameter of spiracle on segments V-VIII; segments VI-VIII with venter sclerotized in the
middle, each sclerite being very small and indistinct. Abdominal tergite of segment IX with lat-
eral spines and urogomphi: the lateral spine equal in size to that of segment III, distance
between bases of urogomphus and lateral spine about 2.5 X length of lateral spine, urogomphus
two-segmented, with suture at base complete, the 1st segment 2.13< as long as 2nd; sternite IX
(Fig. 4) entire, with posterior margin almost straight, anterior margin broadly arcuate, notched
medially. Abdominal segment X (Fig. 5) with venter partially sclerotized, the middle sclerite
Y-shaped, extending to base of an innermost pair of apical setae: basal and lateral portions also
sclerotized.
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Length of larva 26.50 mm; width of head capsule 2.05 mm.

Specimen examined. One larva, Mt. Yahiko-yama, Nishi-kanbara, Niigata Pref., central Honshu,
27-V-1990, M. NISHIKAWA leg. Specimen in my collection.

Notes. The examined larva was found with other three larvae (damaged during con-
veyance) and a female adult in a can trap set on a forest floor. Determination was based on this
association.

Larval characters of the North American species have been described by ANDERSON
(1982) and ANDERSON and PECK (1985). European ones were also described by RUZICKA
(1992). Judging from these papers, the present species is closely related to Nicrophorus fossor
ERICHSON, N. investigator ZETTERSTEDT and N. nigrita MANNERHEIM in having the Y-shaped
sclerotization of the venter of the abdominal segment X (as in Fig. 5), and to N. defodiens MAN-
NERHEIM and N. sayi LAPORTE in having the unsclerotized ventral surface of the basal segment
of labial palpi. respectively. And it share these two characters with N. vespilloides HERBST.
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New Species and New Records of Zuphiinae from Australia
(Coleoptera: Carabidae)

Martin BAEHR
Zoologische Staatssammlung, Miinchhausenstr. 21, D-81247 Miinchen, Germany

Abstract Acrogenys lucai sp. nov. and A. jabiruensis sp. nov. from northern parts of the
Northern Territory of Australia, Acrogenys swmlini sp. nov. from northwestern Australia, and
Zuphium flaviem sp. nov. from northern South Australia are described. The latter species is
easily distinguished from all other Australian species of Zuphium s. str. by its small size and
yellow colour. For the genera Acrogenys MACLEAY and Zuphiwm LATREILLE revised keys are
presented. A number of additional records of Australian zuphiine species are given. A check-
list of all zuphiine species recorded from Australia is added.

Introduction

The Zuphiine fauna of Australia recently has been subject to a number of revisionary papers
and some additional descriptions of single species (BAEHR, 1984, 1985a, 1985b, 1986a, 1986b,
1988. 1991, 1992, 1995). It became evident during these studies that Australia is surprisingly
rich in species which, however, concentrate in the northern tropical belt. whereas the dry interi-
or apparently has a highly impoverished fauna. The more interesting is the record of a peculiar
new species of the genus Zuphiwm s. str. in interior South Australia. The single specimen was
collected rather recently and was discovered when [ sorted through the large amount of uniden-
tified ground beetles in the collections of the South Australian Museum, Adelaide. Three addi-
tional new species of the genus Acrogenys were sent for identification by different collectors.
They are distinguished by minor characters from the described species of the subgenus
Acrogenys s. str.

Since the recent catalogue of MOORE er al. (1987) is outdated with respect to the Australian
Zuphiinae, a checklist of all known species is added to this paper.

Abbreviations of collections mentioned in text

ANIC: Australian National Insect Collection, Cambella

CBM: Working collection M. BAEHR. Miinchen

MCST: Museum Civico die Storia naturale, Torino

MNTD: Museum and Art Gallery of the Northern Territory, Darwin
SAMA: South Australian Museum, Adelaide

WAM: Western Australian Museum, Perth

ZS5M:  Zoologische Staatssammlung, Miinchen

Abbreviations The states of Australia are cited with their usual abbreviations. Northern
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South Australia for example is abbreviated as n.SA.

Measurements

Measurements have been made under a stereo microscope by use of an ocular micrometer.
Length has been measured from apex of labrum to apex of elytra. Length of pronotum was
taken from the most produced tip of anterior angles to most advanced part of base.

Additional records of Australian Zuphiinae

For synonymies and original descriptions see the respective literature records given at
each species.

Acrogenys demarzi BAEHR

BAEHR 1984, p. 124.
New record: 12°40'S 132°54'E, Jabiru NT. 5-9 Jul 1977, R. PENGILLY, pitfall trap (MNTD).

Note. This characteristically shaped species is apparently constricted to the northernmost
part of Northern Territory, from where the single above specimen has been recorded.

Pseudaptinus fulvus (CASTELNAU)

BAEHR 19854, p. 39.

New record: S. A. Arkaroola, II1. 1994, leg. HOGENHOUT (CBM).

Note. The single specimen is apparently the first record of this southern species from
South Australia. So far the recorded the range extends from southern Queensland to northwest-
ern Victoria.

Pseudaptinus iridescens BAEHR

BAEHR 1985a, p. 43.

New records: N. T. Bullock Ck, Camfield Hmsd, 17°10'S 131°25'E, M.V, Light, 19-20. VIIL 1982,
I. ARCHIBALD (MNTD); NT 95/7, Mary River, 115 km e. Darwin, 2-3. VIIL 1995, M. BAEHR (CBM); NT
95/52, Mary River, 115 km e. Darwin, 29-30. VIIL. 1995, M. BAEHR (CBM): West Baines River at Cr.
with Victoria Hwy, 23-24, VIIL. 1995, M. BAEHR (CBM); WA 95/39, Denham River, 120 km n. Turkey
Creek, 21-22. VIIL 1995, M. BAEHR (CBM); QLD 3, L. Broadwater, 35 km ssw. Dalby, 16-17. XII. 1998,
M. BAEHR (CBM); NSW 6, Maynes Lag., 20 km s. Goondiwindi, 17-17. XII. 1998, M. BAEHR (CBM).

Note. 10 specimens. The most widespread and apparently most common Australian
species of the genus Pseudaptinus. The new records from southeastern Queensland and north-
eastern New South Wales enlarge the recorded range to the east, nevertheless both localities are
from west of Great Dividing Range.
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Pseudaptinus cyclophthalmus BAEHR

BAEHR 19854, p. 48.

New record: NT 95/52, Mary River, 115 km e. Darwin, 29-30. VIIL. 1995, M. BAEHR (CBM).

Note. Three specimens. Apparently a very rare species that was so far known only from
the holotype. The new record (3 specimens) enlarges the range somewhat to the west.

Pseudaptinus hirsutulus BAEHR

BAEHR 1985a, p. 51.
New records: N. T., Junction of Arnhem Hwy & Oenpelli Road, M.V. Light, 26-27. V1. 1980, M. B.
MALIPATIL (MNTD); NT 95/52, Mary River, 115 km e. Darwin, 29-30. VIIL. 1995, M. BAEHR (CBM),
Note. Two specimens. A characteristic species that has been recorded only from northeast-
ern Northern Territory at and near Arnhem Land.

Parazuphium tropicum BAEHR

BAEHR 1985b, p. 301.

New records: NT 95/7, Mary River, 115 km e. Darwin, 2-3. VIII. 1995, M. BAEHR (CBM); NT
95/52, Mary River, 115 km e. Darwin, 29-30. VIIL. 1995, M. BAEHR (CBM); NT 95/44, Victoria River, 5
km w. Victoria River Cr., 24-25. VIIL. 1995, M. BAEHR (CBM, ZSM); N.T. m 50, Victoria River Road-
house, 20-21/24-25. I11. 1996, P. M. GiacHINO leg. (MCST).

Note. Fourteen specimens. A quite common species widely distributed from northern
Queensland to northwestern Australia.

Parazuphium darlingtoni BAEHR

BAEHR [985b, p. 305.
New records: NT 95/47, 5 km e. Edith River Cr., 27-28. VIII. 1995, M. BAEHR (CBM); NT 95/7,
Mary River, 115 km e. Darwin, 2-3. VIIL. 1995, M. BAEHR (CBM); N. T. Timber Creek, m 50, 22. IIL
1996, P. M. GIACHINO leg. (MCST); N. T. Katherine m 50, 18-27. IIL.-1. IV. 1996, P. M. GIACHINO leg.
(MCST); N. T. m 50. Victoria River Roadhouse, 20-21/24-25. I11. 1996, P. M. GIACHINO leg. (MCST).
Note. Six specimens. All records from within the known range of this rather widely dis-
tributed species.

Parazuphium mastersii (CASTELNAU)

BAEHR 1985b, p. 307.

New record: NT 95/42, West Baines River at Cr. with Victoria Hwy, 23-24. VIII. 1995, M. BAEHR
(CBM).

Note. A single specimen. The most widely ranging Australian Parazuphium. The new
record area is situated just west of the recorded range.
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Parazuphium barbarae BAEHR

BAEHR 1985b. p. 309,
New record: Murganella N.T., 28. VII. 1982, C. WiLsoN & S. COLLINS, ex light trap (MNTD).
Note. A single specimen. The new record enlarges the known range to the north into
Coburg Peninsula.

Parazuphium flavescens BAEHR

BAEHR 1985b, p. 312,
New records: NT 95/44, Victoria River. 5 km w. Victoria R. Cr., 24-25. VIIL. 1995, M. BAEHR
(CBM); WA 95/39, Denham River, 120 km n. Turkey Creek, 21-22. VIIL 1995, M. BAEHR (CBM).
Note. Two specimens. A rare species, so far known from the Kimberleys only. The new
records enlarge the distribution to the east into northwestern Northern Territory.

Parazuphium rockhamptonense (CASTELNAU)

BAEHR 1986, p. 314.

New records: NT 95/42, West Baines River at Cr. with Victoria Hwy, 23-24. VIIL. 1995, M. BAEHR
(CBM, ZSM): NT 95/52, Mary River, 115 km e. Darwin, 29-30. VIIL 1995, M. Baeur (CBM); WA
95/39, Denham River, 120 km n. Turkey Creek, 21-22. VIIL. 1995, M. BAEHR (CBM).

Note. Twenty specimens. A fairly common species, so far known only from central east-
ern Queensland and northwestern Australia from western Northern Territory to the Kimberleys
in Western Australia.

Zuphium australe australe CHAUDOIR

BAEHR 19864, p. 6.

New records: VIC 48, Wyperfeld NP. L. Brambuck, 1-2. 1. 1999, M. BAEHR (CBM, ZSM); NSW
26, Darling River, Kinchega NP, 20 km ssw. Menindee, 23-24. XII. 1998, M. BaeHr (CBM): NSW 29,
Darling River at Paramaroo L., 15 km nne. Menindee, 25-26. XII. 1998, M. BAEHR (CBM); QLD 3, L.
Broadwater, 35 km ssw. Dalby, 16-17. XIL. 1998, M. BAEHR (CBM).

Note. Thirteen specimens. The new records are from within the range of this rather com-

mon southern subspecies.

Zuphium australe incertum BAEHR

BAEHR 1986a, p. 9.

New records: N.T., “Alroy Downs™ Station 19°18'S 136°04°E, 5. IlI. 1980, G. Gow & P. HORNER,
Zuphium australe CHAUD. Zuphiinae (MNTD): Australia, NT 95/52, Mary River, 115 km e. Darwin,
29-30. VIIL 1995, M. BAEHR (CBM).

Note. Two specimens. The northern subspecies of a widespread southern species. The new
records are from within the recorded range.
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Zuphium macleayanum BAEHR

BAEHR 19864, p. 14.
New record: NT, Mataranka, 20. 1. 1996, P. M. GiacHINO leg. (CBM).

Note. A single specimen. This species was so far known from the holotype only. The new
locality is not far from the type locality in northern central Northern Territory.

Zuphium moorei BAEHR

BAEHR 19864, p. 15.

New record: N. T. m 50, Victoria River Roadhouse. 20-21/24-25. II1. 1996, P. M. GIACHINO leg.
(MCST).

Note. Two specimens. The new locality of this fairly common species is slightly east of
the recorded range.

Zuphium thouzeti minor BAEHR

BAEHR 19864, p. 11.

New records: 12.12°S 132.56°E, 7 km NW by N of Cahills Crossing (East Alligator R.) N.T., 27. V.
1973, T. WEIR & N. FORRESTER (MNTD); N. T. Katherine m 50, 18-27. IIL.-1. IV. 1996, P. M. GIACHINO
leg. (MCST).

Note. 2 specimens. The northern subspecies of a widespread eastern species. The new
record is from within the recorded range.

Planetes magelae BAEHR

BAEHR 1986b, p. 157.

New records: N. T. 1 km W of Baralili Ck crossing on Arnhem Hwy nr Jabiru, M. V. Light, 25. VL.
1980, M. B. MALIPATIL (MNTD): Baralili Ck crossing on Arnhem Hwy nr Jabiru, M. V. Light, 24, VI,
1980, M. B. MALIPATIL (MNTD): N. T. Carndarl Billabong nr Jabiru, M.V. Light. 2. X. 1980, M. B. MALI-
PATIL (MNTD); N. T. Junction of Arnhem Hwy/Oenpelli Road, M.V. Light, 26-27. VI. 1980, M. B. MALI-
PATIL (MNTD); N. T. Kakadu NP c. 1 km S of Arnhem Hwy on Pine Creek Rd. M. V. Light, 25-30. III.
1980, M. B. MALIPATIL (MNTD); Tortilla Flat 11. III. 1982, J. WALDOCK. ex light trap (MNTD): Mur-
ganella, NT. 4. VIIIL, 1982, C. WiLsoN & S. CoLLINS, ex light trap (MNTD).

Note. Thirteen specimens. A common species in the northernmost parts of Northern Terri-

tory. in particular in and around Arnhem Land.

New species

Acrogenys (s. str.) lucai sp. nov.
(Figs 1.4)

Holotype: ¥, Australia N. T. Gregory N. P. Victoria Crossing 1-2. I. 1997 at light/al lume
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L. TOLEDANO and R. OLIVIERI (ANIC) leg.

Diagnosis. Species of subgenus
Acrogenys s. str. Distinguished from the
related species A. jabiruensis sp. nov. and A.
sumlini sp. nov. by basally wider pronotum,
far less tectiform 7th interval and only api-
cally raised suture. Further distinguished
from A. jabiruensis by less dense though
more irregular elytral puncturation; and from
A. sumlini by denser puncturation and less
smooth elytral intervals.

Description: Measurements. Length:
10.3 mm; width: 3.4 mm. Ratio width/length
of pronotum: 1.11; ratio widest diameter/
narrowest diameter of pronotum: 1.67: ratio
width of pronotum/width of head: 1.32; ratio
length/width of elytra: 1.79; ratio width of
elytra/width of pronotum: 1.42.

Colour. Black. Mouth parts, tibiae and
tarsi dark piceous, outer antennomeres later-
ally dark reddish.

Head. Considerably narrower than
pronotum. Eyes large, laterally projecting, orbit c. 2/3 of length of eye. Base of head wide.
Labrum anteriorly almost straight, smooth. Mandibles rather short. Mentum with triangular,
unidentate tooth. Glossa polysetose, paraglossae elongate, membraneous, curved inwards.
Lacinia strongly setose, with a few short hairs at lateral border of apex. Labial palpus narrow,
elongate, slightly widened to apex, terminal palpomere slightly shorter than penultimate, almost
impilose. Maxillary palpus short and stout, densely setose, terminal palpomere widened at apex.
Antenna fairly elongate, surpassing base of pronotum by about 3 antennomeres. Median anten-
nomeres about 1.5 % as long as wide. Whole antenna densely setose. Dorsal surface very coarse-
ly and rather densely punctate, though middle of frons more sparsely punctate, punctures anteri-
orly larger than towards neck. Surface hirsute. Hairs elongate, erect, slightly inclined anteriorly.

Prothorax. Large and wide, distinctly wider than long, markedly cordiform. Apex slightly
concave, anterior angles rounded off. Sides markedly convex in anterior half, posteriorly deeply
concave. Basal angles angulate, laterally projecting. Base comparatively wide, laterally deeply
excised. Lateral margin barely raised, marginal channel not explanate. Disk uneven, median sul-
cus deep. evenly deepened in middle and near apex, median line not attaining apex. Basal
grooves deep, linear, almost straight, almost attaining middle of pronotum. Margin in anterior
half with 3—4 long erect setae, of which only the punctures are visible in the holotype, and with
an elongate seta at basal angle. Puncturation coarse, dense, somewhat coriaceous. Pilosity
dense, elongate, hirsute, on disk inclined posteriorly, at lateral margins inclined anteriorly.

Elytra. Rather elongate, laterally slightly though evenly convex. Humeri projecting,
rounded. Lateral margin behind humeri feebly concave. Apex slightly sinuate. Seventh interval
raised. tectiform, though comparatively shallow and, at least in posterior half, irregularly inter-
sected. Sutural interval depressed in middle, remarkably raised in posterior fourth, there consid-

Fig. 1. Acrogenys lucai sp. nov. Female stylomeres 142, lat-

eral plate. Scale: 0.25 mm.
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erably more raised than 7th interval. Surface between 7th interval and suture somewhat irregu-
lar, not perceptibly depressed. Striae coarsely punctate, crenulate. Intervals rather densely punc-
tate and in lateral parts somewhat intersected. Pilosity dense, elongate, hirsute, inclined posteri-
orly, intermixed with erect hairs on odd intervals, though these hairs almost all lost or
depressed. Marginal setaec numerous, very elongate. Apex of elytra without densely pilose yel-
low spot. No traces of microreticulation visible on intervals. Intervals moderately glossy. Elytra
fused together, posterior wings absent.

Ventral surface. Densely punctate and pilose. Metepisternum little longer than wide. Ster-
num VII in female with 3 elongate setae on either side of posterior margin, though setae lost.

Legs. Rather elongate, densely punctate and pilose. Squamosity of male protarsus
unknown.

Male genitalia. Unknown.

Female genitalia. Stylomere 2 very elongate, narrow, with acute apex, with 2-3 attached
setae near base, at position of the ventro-lateral ensiform seta(e). No dorso-median ensiform
seta present, nor apical nematiform seta(e). Apex of stylomere 1 asetose, though apical margin
of lateral plate medially with very elongate, curved seta.

Variation. Unknown.

Distribution. Northwestern Northern Territory of Australia. Known only from type locali-
ty.

Bionomics. Collected at light near large river.

Erymology. The name is an acronym in honour of my friend Dr. Luca TOLEDANO, collec-
tor of this and of many other interesting species in northern Australia.

Acrogenys (s. str.) jabiruensis sp. nov.
(Figs 2.5)

Holotype: &', 12°40'S 132°54'E, Jabiru NT, 5-9. VIL. 1977, R. PENGILLY, pitfall trap
(MNTD).

Diagnosis. Species of subgenus Acrogenys s. str. Distinguished from the related species A.
lucai sp. nov. and A. sumlini sp. nov. by much denser elytral puncturation. Further distinguished
from A. lucai by more regularly tectiform 7th interval, completely raised suture, and denser
though less irregular elytral puncturation; and from A. sumlini by less cordate pronotum with
less explanate lateral margins, and less tectiform 7th interval.

Description: Measurements. Length: 11.3 mm; width: 3.6 mm. Ratio width/length of pro-
notum: 1.08; ratio widest diameter/narrowest diameter of pronotum: 1.72: ratio width of prono-
tum/width of head: 1.37; ratio length/width of elytra: 1.81; ratio width of elytra/width of prono-
tum: 1.31.

Colour. Black. Mouth parts, tibiae and tarsi dark piceous, outer antennomeres laterally
dark reddish.

Head. Considerably narrower than pronotum. Eyes large, laterally projecting, orbit c. 2/3
of length of eye. Base of head wide. Labrum anteriorly almost straight, smooth. Mandibles
rather short. Mentum with triangular, unidentate tooth. Glossa polysetose, paraglossae elongate,
membraneous, curved inwards. Lacinia strongly setose, with a few short hairs at lateral border
of apex. Labial palpus narrow, elongate, slightly widened to apex, terminal palpomere slightly
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Fig. 2. Acrogenys jabiruensis sp. nov.. aedeagus, parameres, and genital ring. Scale: 0.5 mm.

shorter than penultimate, almost impilose. Maxillary palpus short and stout, densely setose, ter-
minal palpomere widened at apex. Antenna fairly elongate, surpassing base of pronotum by
about 3 1/2 antennomeres. Median antennomeres > 1.5%as long as wide. Whole antenna dense-
ly setose. Dorsal surface very coarsely and densely punctate, also on middle of frons, punctures
anteriorly barely larger than posteriorly. Surface hirsute. Hairs elongate. erect, slightly inclined
anteriorly.

Prothorax. Large and wide, distinctly wider than long, markedly cordiform. Apex slightly
concave, anterior angles rounded off. Sides markedly convex in anterior half, posteriorly deeply
concave. Basal angles angulate, laterally projecting. Base comparatively narrow, laterally
deeply excised. Lateral margin slightly raised, marginal channel not explanate. Disk moderately
uneven, median sulcus deep throughout, median line not attaining apex. Basal grooves deep, lin-
ear, almost straight, surpassing middle of pronotum. Margin in anterior half with 3-4 long erect
setae, and with an elongate seta at basal angle. Puncturation very coarse and dense, somewhat
coriaceous. Pilosity dense, elongate, hirsute, on disk inclined posteriorly, at lateral margins
inclined anteriorly.

Elytra. Elongate, laterally very slightly convex. Humeri projecting, rounded. Lateral mar-
gin behind humeri barely concave. Apex slightly sinuate. Seventh interval raised, regularly tec-
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tiform, though comparatively shallow, not intersected. Sutural interval raised throughout, about
as high as 7th interval. Surface between 7th interval and suture regularly depressed, though not
concave. Striae coarsely punctate, crenulate. Intervals very densely and regularly punctate, later-
ally barely intersected. Pilosity very dense, elongate. hirsute, inclined posteriorly, intermixed
with erect hairs on odd intervals. Marginal setae numerous, very elongate. Apex of elytra with-
out densely pilose yellow spot. Traces of about isodiametric microreticulation rather well visible
on intervals, therefore intervals comparatively dull.

Elytra fused together, posterior wings absent.

Lower surface. Densely punctate and pilose. Metepisternum little longer than wide. Ster-
num VII in male with 2 elongate setae on either side of posterior margin.

Legs. Rather elongate, densely punctate and pilose. First-3rd tarsomeres of male protarsus
slightly widened and densely squamose on lower surface. Squamosity slightly asymmetric.

Male genitalia. Genital ring narrow, elongate. slightly triangular, fairly symmetric, with
moderately elongate, narrow apex. Aedeagus fairly compact, with moderately elongate,
knobbed, on upper surface hooked apex. Internal sac complexly folded, but without heavily
sclerotized parts. Parameres highly dissimilar, left large, at apex widely rounded. right much
smaller (see fig. 2).

Female genitalia. Unknown.

Variation, Unknown.

Distribution. Arnhem Land. northernmost Northern Territory of Australia. Known only
from type locality.

Bionomics. Collected in pitfall trap.

Etymology. The name refers to the type locality.

Acrogenys (s. str.) sumlini sp. nov.
(Figs 3, 6)

Holotype: &', Australia: W. A, Quarry Beach nr Broome 17°58'05" S 122°17'23"E, 2. XIL
1997, SUMLIN & SHETTERLEY sea beach at light (WAM). Paratype: 1 ¥, same data (CBM).

Diagnosis. Species of subgenus Acrogenys s. str. Distinguished from the related species A.
lucai sp. nov. and A. jabiruensis sp. nov. by markedly tectiform 7th interval and raised sutural
interval, and by explanate and upturned lateral margins of pronotum, from A. jabiruensis sp.
nov. also by slightly longer, less compact aedeagus with slightly shorter apex, and more asym-
metric genital ring.

Description. Measurements. Length: 12.3-12.5 mm: width: 3.90-3.95 mm. Ratio
width/length of pronotum: [.12—1.15; ratio widest diameter/narrowest diameter of pronotum:
1.76-1.84; ratio width of pronotum/width of head: 1.32-1.35: ratio length/width of elytra:
1.85-1.88: ratio width of elytra/width of pronotum: 1.38-1.40.

Colour. Black. Mouth parts, tibiae and tarsi very dark piceous, outer antennomeres lateral-
ly dark reddish.

Head. Considerably narrower than pronotum. Eyes large, laterally projecting, orbit c. 2/3
of length of eye. Base of head wide. Labrum anteriorly almost straight, smooth. Mandibles
rather short. Mentum with triangular, unidentate tooth. Glossa polysetose, paraglossae elongate,
membraneous, curved inwards. Lacinia strongly setose, with a few short hairs at lateral border
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Fig. 3. Acrogenys sumlini sp. nov., aedeagus, parameres and genital ring. Scale: 0.5 mm.

of apex. Labial palpus narrow, elongate, slightly widened to apex, terminal palpomere slightly
shorter than penultimate, almost impilose. Maxillary palpus short and stout, densely setose, ter-
minal palpomere widened at apex. Antenna fairly elongate, surpassing base of pronotum by
about 3 1/2 antennomeres. Median antennomeres > 1.5 Xas long as wide. Whole antenna dense-
ly setose. Dorsal surface very coarsely though moderately densely punctate, slightly less dense-
ly on middle of frons, punctures anteriorly slightly larger than posteriorly. Surface hirsute. Hairs
elongate, erect, slightly inclined anteriorly.

Prothorax. Large and wide, distinctly wider than long, markedly cordiform. Apex slightly
concave, anterior angles rounded off. Sides markedly convex in anterior half, posteriorly deeply
concave. Basal angles angulate, laterally projecting. Base comparatively narrow, laterally
deeply excised. Lateral margin considerably raised, marginal channel distinctly explanate. Disk
moderately uneven, median sulcus very deep throughout, median line not attaining apex. Basal
grooves deep, linear, almost straight, surpassing middle of pronotum. Margin in anterior half
with 3—4 long erect setae, and with an elongate seta at basal angle. Puncturation very coarse and
moderately dense, not coriaceous. Pilosity dense, elongate, hirsute, on disk inclined posteriorly,
at lateral margins inclined anteriorly.

Elytra. Elongate, laterally very slightly convex. Humeri projecting, rounded. Lateral mar-
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gin behind humeri barely concave. Apex slightly sinuate. Seventh interval raised, regularly tec-
tiform, comparatively high, not intersected. Sutural interval basally slightly raised, in posterior
half considerably raised, there about as high as 7th interval. Surface between 7th interval and
suture regularly depressed, though not concave. Striae very coarsely punctate, markedly crenu-
late. Intervals comparatively sparsely and finely punctate, laterally not intersected. Pilosity
dense, elongate, hirsute, inclined posteriorly, intermixed with erect hairs on odd intervals. Mar-
ginal setae numerous, very elongate. Apex of elytra without densely pilose yellow spot. No
traces of microreticulation visible on intervals, therefore intervals glossy. Elytra fused together,
posterior wings absent.

Ventral surface. Densely punctate and pilose. Metepisternum little longer than wide. Ster-
num VII in male with 3 elongate setae on either side of posterior margin.

Legs. Rather elongate. densely punctate and pilose. First—3rd tarsomeres of male protarsus
slightly widened and remarkably sparsely squamose on lower surface. Squamosity asymmetric.

Male genitalia. Genital ring narrow, elongate, slightly triangular, fairly asymmetric, with
elongate, very narrow apex. Aedeagus fairly compact, with moderately elongate, knobbed, on
upper surface hooked apex. Internal sac complexly folded, but without heavily sclerotized parts.
Parameres highly dissimilar, left large. at apex widely rounded. right much smaller (see fig. 3).

Female genitalia. Very similar to those of A. lucai sp. nov. Both stylomeres 2 with 3
attached setae near base.

Variation. Some variation noted in relative shape of pronotum

Distribution. Northwestern Australia. Known only from type locality.

Bionomics. At light near sea shore.

Erymology. The name is an acronym in honour of the collector, Mr. W. SUMLIN, I11.

Zuphium flavum sp. nov.
(Fig. 7)

Holotype: %, S. Australia. 3.5 km NW Bitchera WH Eringa Stn., 26°33'34"S 135°30'18"E
pitfalls 14-17. XI. 1995, Stony desert survey BI02 (SAMA).

Diagnosis. A small, remarkably light coloured Zuphium s. str., distinguished from all other
Australian species by lesser size.

Description. Measurements. Length: 5.85 mm; width: ¢. 2.2 mm. Ratio width/length of
pronotum: 0.97; ratio width of pronotum/width of head: 1.12; ratio length/width of elytra: c.
1.45; ratio width of elytra/width of pronotum: c. 1.60; ratio length of Ist antennomere/width of
head: 1.84.

Colour. Light yellowish-reddish.

Head. Large and wide. depressed. but slightly narrower than pronotum. Eyes small, later-
ally little projecting, orbit to neck longer than eye. Base of head narrow. Labrum short and
wide, anteriorly almost straight, 6-setose. Clypeus also short and wide, bisetose. Mandibles
rather short, near apex suddenly incurved. Lateral margin near base and upper rim of scrobe
with several stiff, elongate hairs, intermixed with some shorter and more delicate hairs. Mentum
with triangular, unidentate tooth. Glossa bisetose, paraglossae elongate, membraneous, far sur-
passing glossa, curved inwards towards apex. Lacinia strongly setose. Both palpi rather narrow,
terminal papomere widened to apex, transversely cut, densely pilose. Antenna elongate, surpass-
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ing base of pronotum by about 3 1/2 antennomeres. Basal antennomere very elongate, widened
towards apex, densely pilose and with a single elongate seta near apex on upper surface. Median
antennomeres about 3.5 X as long as wide. Whole antenna densely setose. Anterior supraorbital
seta situated near anterior border of eye, posterior seta situated far behind eye near basal margin
of head. Puncturation of dorsal surface sparse. rather fine, Pilosity hirsute. Hairs rather short,
erect, slightly inclined anteriorly. Lower surface of head also hirsute, hairs inclined anteriorly.
Microreticulation absent, surface glossy.

Prothorax. Fairly large, slightly longer than wide, gently cordiform. Apex slightly concave
in middle, laterally slightly oblique. Anterior angles rounded off. Sides convex in anterior three
fourths, posteriorly gently concave. Basal angles right, though obtuse, laterally not projecting.
Base wide, in middle slightly concave. Lateral margin bordered, apex and base unbordered.
Disk depressed, median line shallow, not attaining apex. Basal grooves shallow, elongate. Ante-
rior marginal seta situated about at anterior sixth, posterior marginal seta at basal angle. Punc-
turation of disk dense, rather fine, pilosity hirsute, hairs inclined anteriorly. Microreticulation
absent, surface rather glossy.

Elytra. Rather short and wide. widest at posterior third, depressed. Humeri oblique. Lateral
margin almost straight, incurved in posterior third. Apex rounded, slightly incurved towards
suture, with membraneous margin. Striae lightly impressed, intervals very gently convex, dense-
ly punctate and pilose. Pilosity markedly inclined posteriorly. Marginal series consisting of
0-10 punctures in two rows behind humeri, 6 punctures in posterior third, and a single puncture
at middle of apical margin. Setae extremely elongate. Microreticulation absent, surface moder-
ately glossy. Elytra free, posterior wings fully developed.

Lower surface. Densely punctate and pilose. Metepisternum about twice as long as wide.
Sternum VII in female with 2 elongate setae on either side of posterior margin.

Legs. Elongate, femora swollen, densely punctate and pilose. Squamosity of male protar-
sus unknown.

Male genitalia. Unknown.,

Female genitalia. Stylomere 2 crescent-shaped, with obtuse apex, asetose. Stylomere | at
apex setose.

Variation. Unknown.

Distribution. Northern South Australia. Known only from type locality.

Bionomics. Unknown. The collecting site is situated in semidesert.

Etymology. The name refers to the light colour.

Relationships. Unknown. Unique within the Australian Zuphium s. str.

Recognition
Revised key to the species of the genus Acrogenys MACLEAY
For better distinction, citation of figures from the revision of the genus Acrogenys (BAEHR,

1984) and from a further paper (BAEHR. 1992a) are included in this key under the ciphers Ba84
and Ba92.
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Seventh interval of elytra distinctly tectiform, sutural interval raised; pronotum as long as
wide or even wider: terminal palpomere of labial palpus very sparsely setose; male aedeagus
with distinct terminal knob (Ba84: figs. 7-9: figs. 2, 3) i (Acrogenys s, str.) 2

. Seventh interval of elytra not tectiform, sutural interval not raised; pronotum considerably

longer than wide; terminal palpomere of labial palpus densely setose: male aedeagus without
distinct terminal knob, only with uplurned apex (Ba84: fig. 10) €; QLD (Paracrogenys
BAEHR) - ~longicollis GESTRO
Pronotum with very acute, dentiform basal angle, angle clcarly <90°, prebasal sinuosity
very deep (BaS4: fig. 12: Ba2; flg, 1) uiscciiiomiininimmisiotinsisisins s s isisraiisssisnsiivis 3
Pronotum with less acute, not dentiform basal anglf: angle clearly >90°, prebasal sinuosity
less deep (Ba84: figs Sa-c, 11; figs 7-9) - TN ot SO T, |
Larger species, length >12.5 mm: eyes rather small, laterally little projecting: antenna elon-
gate, median antennomeres >2Xas long as wide; margin of pronotum anteriorly distinctly
crenulate, passing somewhat angularly into prebasal sinuosity: sutural interval of elytra dis-
tinctly tectiform; apex of elytra without yellow tufted spot. ¢.NT cccentralis BAEHR

. Smaller species, length <12 mm: eyes large, laterally markedly projecting; antenna shorter,

median antennomeres c. 1.5>as long as wide; margin of pronotum anteriorly not crenulate,
evenly passing into prebasal sinuosity; sutural interval of elytra raised but not tectiform;
apex of elytra with distinct yellow tufted spot. n.NT oo demarzi BAEHR
Seventh interval conspicuously tectiform, surface of elytra between sutural and 7th interval
distinctly depressed (Fig. 6): lateral margins of pronotum wide, distinctly upturned (Fig. 9).
Seventh interval less conspicuously tectiform, surface of elytra between sutural and 7th
interval not concave, usually slightly convex; lateral margins of pronotum usually less wide,
Pronotum narrow with shallow prebasal sinuosity (Ba84: figs 5a.b) and sutural interval not
complcuous!y raised near apex of elytra and intervals barely microreticulate between punc-
tures, e.QLD-~ S S s e s BT rsutn MIACLEAY

. Pronotum wide with deep prebasal sinuosity (Ba84: fig. 11; figs 4, 5); either sutural interval

conspicuously raised near apex of elytra or intervals distinctly microreticulate between
Suture near apex conspicuously raised, 7th interval barely tectiform in apical fourth, more
convexly rounded and intersected (fig. 4); intervals barely microreticulate between punc-

. Suture near apex not conspicuously raised, 7th interval distinctly tectiform in apical fourth,

acute and burc!y intersected; intervals densely microreticulate between punctures. n.NT,

Pmnolum narrower with shallower sinuosity (ﬁg 5): elytra narrower, ratio length/width >
1.8: sutural interval perceptibly raised. n.NT i jabiruensis sp. nov.

Pronotum wider with deeper prebasal sinuosity (Ba84: fig.11): elytra wider, ratio
length/width c. 1.65; sutural interval barely raised. n.WA-- i Jaticollis BAEHR
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Figs. 4-7. Habitus. 4, Acrogenys lucai sp. nov., lengths: 10.3 mm; 5, A. jabiruensis sp. nov., length: 11.3 mm; 6. A.
sumliini sp. nov., length: 12.3 mm; 7, Zuphium flavim sp. nov., length: 5.85 mm.
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Revised key to the Australian species of the genus Zuphium LATREILLE

For better distinction, citations of figures from the revision of the genus Zuphium (BAEHR

1986a) are included in this key under the ciphers Ba86.

6'.

/i

Eyes small, much shorter than orbits, orbits evenly curved (Ba86: fig. l1a); 1st antennomere
usually longer than width of head; colour always reddish; size rather large (7.65-8.75 mm).

. Eyes larger, barely shorter, or longer than orbits, orbits more angulate (Ba86: fig. 1b; fig.

10); 1st antennomere usually shorter than width of head: colour commonly dark piceous to

black, when reddish or yellowish, then size small (<6 mm ) w2
Size small (length <6 mm) and colour light reddish to yellow. n.SA.-wflaviem sp. nov.
. Size larger (length >6.75 mm) and colour dark piceous to black i3

Basal angles of pronotum acute, angle <90° (Ba86: fig. 3d); puncturation on pronotum
widely spaced, rather coarse, at widest diameter c. 15 punctures between median line and
border; puncturation on elytra rather sparse, c. 6 punctures each interval; surface glossy,
pilosity elongate, hirsute; size large (c. 8.5 mm). nW.NT ccccmacleayanum BAEHR

. Basal angles of pronotum less acute, angle >90° (Ba86: figs. 3a.b.e); puncturation on prono-

tum dense, fine, at widest diameter >20 punctures between median line and border; punc-
turation on elytra dense and fine, 10-12 punctures each interval; surface less glossy, pilosity
shorter, less hirsute; size variable-- e 4
Basal angle of pronotum fairly acute, angle ¢. 90°-95°, angle not obtuse (Ba86 fig. 3e);
upper surface rather glossy: aedeagus fairly depre%sed with elongate thin apex (Ba86: fig.
12): size small (7.15-7.95 mm). nw. NT, n.WA... ~moorei BAEHR

. Basal angle of pronotum obtuse, angle >95° {Ba86 hgs 3a b) upper surface less glossy;

aedeagus rather convex, with shorter apex (Ba86: figs. 7-11); size variable: 5
Size generally larger, length 7.85-8.8 mm; pronotum more robust, wider, base relalively
wider (Ba86: fig. 3b); aedeagus moderately convex, apes fairly elongate, apex of left para-
mere rather straight (Ba86: figs. 10—11)-vsiici thouzeti CASTELNAU 6

". Size generally smaller, length 6.75-8.1 mm: pronotum less robust, narrower, base relatively

narrower (Ba86: ﬁg 3a); aedeagus markedly convex, apes short, apex of left paramere con-

vex (Ba86: figs. 7-9-- - australe CHAUDOIR 7
Pronotum very robust, wide, basal angles rather obtuse, angle frequently ¢. 100°; apex of
aedeagus longer (Ba86: fig. 10). e.QLD, NSW... ~thouzeti thouzeti CASTELNAU
Pronotum less robust, narrower, basal ang[es less obtuse, ang[e 95°-100°; apex of aedeagus
shorter (Ba86: fig. 11). n.NT, n.WA - — thouzeti minor BAEHR
Aedeagus very convex, apex very short and thick, knob-like (Bd86 fig. 7). s.QLD, NSW,
VIC, SA, s.WA - - australe australe CHAUDOIR

Aedeagus less convex, apex less short and thick (Ba86 ﬁgs 8— 9) Distribution different.--.
Aedeagus rather convex, apex rather short and stout (Ba86: fig. 8) Hamersley Range, n.WA
—australe millstreameanum BAEHR

. Aedeagus less convex, apex much more elongate and Iecs stout (Ba86: fig. 9). n.NT-oeees

—australe incertum BAEHR
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Remarks
Genus Acrogenys MACLEAY

With the three new species described herein, the Australian genus Acrogenys now includes
eight species, of which seven belong to the apotypic subgenus Acrogenys s. str., while one
species, A. longicollis GESTRO, constitutes the plesiotypic subgenus Paracrogenys BAEHR. This
unique species is characterized by the lack of distinct carinae on the elytra and by the purely
upturned though not knobbed apex of aedeagus, which both character states obviously are ple-
siomorphic. All species of the apotypic subgenus Acrogenys s. str. possess a more or less dis-
tinctly carinate 7th interval, sometimes also a raised sutural interval, and a distinctly knobbed
apex of aedeagus. Generally the species are fairly uniform, though they exhibit differences in
shape of elytra and pronotum, distinctness of elytral carinae, microreticulation, and structure of
the male aedeagus.

Most probably the evolution of character development was towards sharply raised or even
carinate 7th elytral intervals and also raised sutural interval, at the same time towards increas-
ingly cordiform pronotum with deeply excised lateral margins and sharply projecting posterior
angles.

According to the weak development of the elytral carinae and to its narrow and fairly
depressed pronotum with comparatively shallow prebasal sinuosity, Acrogenys hirsuta MACLEAY
is probably the most plesiotypic species of the nominate subgenus. In view of their wide cordi-
form pronota with deep prebasal sinuosity and sharply angulate basal angles, and to the marked
development of the lateral carinae and the distinctly raised suture of the elytra, A. demarzi
BAEHR, A. sumlini sp. nov., and A. centralis BAEHR are the most apotypic in those respects,
although they show different development of the mentioned character states. A. jabiruensis sp.
nov., A. lucai sp. nov., and A. laticollis BAEHR in most respects are intermediate between the
mentioned species and A. hirsuta.

When this short summary of phylogenetic relations is combined with distribution, a strik-
ing pattern is to be noted: The most plesiotypic species of the whole genus (A. longicollis) lives
in eastern Queensland. Eastern Queensland including northeastern New South Wales is also the
home of the most plesiotypic species of the apotypic subgenus Acrogenys s. str (A. hirsuta). No
other species has been so far recorded from Queensland. though all other species are distributed
through Northern Territory and northwestern Australia. The most apotypic species either occur
in far Northern Territory (Arnhemland: A. demarzi), northwestern Australia (southern margin of
the Kimberleys: A. sumlini), and central Northern Territory (Musgrave Ranges: A. centralis).

It seems. hence, that in the genus Acrogenys the same evolutionary mechanism was
responsible for the present distribution pattern as in many other carabid groups occurring in the
tropical belt of northern Australia (BAEHR, 1992b, 1992¢, 1997). Probably it was the repeated
opening and closure of corridors between the refugia of far Northern Territory, Northwestern
Australia, and also Central Australia during the stadials and interstadials of Glacial Period that
was responsible for the repeated immigration of populations into those refugia which in turn
were separated from their eastern counterparts and eventually evolved into separate species.
Repetition of such events probably caused the considerably higher species diversity in the men-
tioned refugia compared with eastern Queensland, in spite of the generally wetter and altogether
more suitable environments in wet eastern Australia. Again the evolution of the northern
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Acrogenys is a fine example of the effects that the Glacial Period had on evolution, diversity,
and distribution of North Australian carabids.

Genus Zuphium LATREILLE

To date, the genus Zuphium LATREILLE in the sense of BAEHR (1986a) (excluding
Parazuphium JEANNEL) in Australia includes only relatively large, usually well pigmented
species that (except for the widely spread Zuphium australe CHAUDOIR) are distributed rather
marginally in southern, eastern, and northern Australia. Apart of the southeastern Zuphium
castelnaui GESTRO all Australian taxa of Zuphium s. str. are very closely related and do not bear
striking differences in external and genitalic morphology.

Similarly to the situation in the genus Acrogenys the differentiation of closely related
species and subspecies may have been the result of rather recent geographic and climatic events
as mentioned under the above genus.

The new species Zuphium flavim from central Australia, however, is outstanding in its
small size, uniformly flavous colour, and occurrence in a very dry part of interior Australia.
Without knowing the male genitalia little can be said about its relationships to any of the
described Australian species, which relationships probably are not very close. Nevertheless. in
certain external characters the new species is more alike the likewise rather light coloured,
small-eyed Z. castelnaui GESTRO of eastern Victoria and southeastern New South Wales than to
any other species.

Unfortunately, the collecting circumstances of the single specimen of Zuphium flavum are
unknown, and little is known about the environment in which the specimen was caught, except
that most probably it is semidesert.

Alphabetical checklist of Australian Zuphiine species with notes on distribution

At present, the Australian zuphiine fauna includes 36 species and additional 3 subspecies
that distribute into the six genera Acrogenvs W. MACLEAY, Colasidia BASILEWSKY, Parazuphi-
um JEANNEL, Planetes W. S. MACLEAY, Pseudaptinus CASTELNAU and Zuphium LATREILLE.

Acrogenys centralis BAEHR, 1992 n.SA

Acrogenys demarzi BAEHR, 1984 n.NT

Acrogenys hirsuta MACLEAY, 1864 ne.NSW, e.QLD
Acrogenys jabiruensis sp. nov. n.NT

Acrogenys laticollis BAEHR, 1984 n.NT, n.WA
Acrogenys longicollis GESTRO. 1875 e.QLD
Acrogenys lucai sp. nov. n.NT

Acrogenys sumlini sp. nov. n.WA

Colasidia monteithi BAEHR, 1987 ne.QLD
Parazuphium barbarae BAEHR, 1985 n.NT, n.WA
Parazuphium darlingtoni BAEHR, 1985 n.QLD, n.NT, n. WA
Parazuphium flavescens BAEHR, 1985 n.NT n.WA
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Parazuphium mastersii (CASTELNAU, 1867) s.SA, VIC, ACT, NSW, e.QLD, n.NT, n.WA
Parazuphium rockhamptonense (CASTELNAU, 1867) e.QLD, n.NT, n.WA
Parazuphium sinuum (DARLINGTON, 1968) n.NT

Parazuphium tropicum BAEHR, 1985 n.QLD, n.NT, n.WA

Parazuphium weiri BAEHR, 1985 n.NT

Planetes angusticollis BAEHR, 1986 n.NT

Planetes australis (MACLEAY, 1871) e.QLD

Planetes magelae BAEHR, 1986 n.NT

Planetes millstreamensis BAEHR, 1986 n.WA

Pseudaptinus australis (BLACKBURN, 1890) s.SA

Pseudaptinus brittoni BAEHR, 1985 n.WA

Pseudaptinus cyclophthalmus BAEHR, 1985 n.NT

Pseudaptinus depressipennis BAEHR, 1995 n.QLD

Pseudaptinus fulvus (CASTELNAU, 1867) nw.VIC, NSW, s.QLD
Pseudaptinus hirsutulus BAEHR, 1985 n.NT

Pseudaptinus iridescens BAEHR, 1985 nw.VIC, ¢.NSW, ¢.QLD, n.NT, n.WA
Pseudaptinus monteithi BAEHR, 1985 SA, ¢.NSW, w.QLD, n.NT, WA
Pseudaptinus punctatostriatus BAEHR, 1985 n.NT, n.WA

Zuphium australe australe CHAUDOIR, 1862 SA, VIC, NSW, QLD, c. WA
Zuphium australe incertum BAEHR, 1986 n.NT

Zuphium australe millstreameanum BAEHR, 1986 n.WA

Zuphium castelnaui GESTRO, 1875 VIC, s.NSW

Zuphium flavim, sp. nov. n.SA

Zuphium macleayanum BAEHR, 1986 n.NT

Zuphium moorei BAEHR, 1986 n.NT, n.WA

Zuphium thouzeti thouzeti CASTELNAU, 1867 n.SA, NSW, e.QLD
Zuphium thouzeti minor BAEHR, 1986 n.NT, n. WA
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A New Species of the Genus Stenus LATREILLE from Japan
(Coleoptera, Staphylinidae)
167th Contribution to the knowledge of Steninae

Volker PUTHZ

c/o Limnologische Fluss-Station, MPI-Limnologie. Damenweg 1, D- 36110 Schlitz, Germany

Abstract Description of Stenus (Nestus) hiroyukii sp. nov. from the Nagano Pref., Honshu,
Japan,

Two widespread species of the holarctic group of Stenus melanarius STEPHENS are known
from Japan: S. melanarius verecundus SHARP (Hokkaido, Honshu, Kyushu) and S. boops
LIUNGH (Hokkaido), a third, new species, endemic to Honshu, is described here and named in
honour of Prof. Hiroyuki SasAJl. With the new species the total number of Stenus-species
known from Japan is now 206.

Stenus (Nestus ) hiroyukii sp. nov.
(Fig. 2)

Description. Black, shining, fore body moderately coarsely and moderately densely punc-
tate, abdomen finely and moderately sparsely punctate; pubescence distinct, short, recumbent.
Antennae black, first segment of maxillary palpi reddish yellow, the following segments black,
legs black. Clypeus and labrum black, moderately sparsely pubescent. Length: 2.7-3.6 mm
(length of fore body: 1.7 mm).

Head distinctly narrower than elytra (proportional measurements: 27.5 : 31.5), frons broad
(average distance between eyes: 15) with two shallow but distinct longitudinal furrows, middle
portion as broad as each of the side portions, broadly vaulted. distinctly extending beyond the
level of inner eye margins. Punctation on the side portions of frons moderately coarse and dense,
diameter of punctures as large as medial cross section of third antennal segment, interstices
smaller than half diameter of punctures: punctation on the middle portion finer and sparser, most
punctures about as large as basal cross section of third antennal segment, interstices larger than
diameter of punctures. Antennae short, slightly extending beyond the middle of the pronotum
when reflexed, penultimate segments as long as broad.

Pronotum barrel-shaped, longer than broad (25 : 23), broadest in about middle, sides mod-
erately convex (not distinctly concave in posterior half); no impressions dorsally. Punctation
moderately coarse and moderately dense, diameter of punctures about as large as apical cross
section of third antennal segment, interstices mostly as large as half diameter of punctures, at



104 Volker PutHz

e
a0 0

Figs. |-4. Posterior portion of valvifera and separated oblong sclerotized accessoric element at stemite 9; 1, Stenus
boops LiuncH (Hokkaido: Kushiro Moor); 2, S. firoyukii sp. n. (holotype): 3. 5. melanarius verecundus
Snare (Hokkaido: Kushiro Moer, 3; Honshu: Marunuma). Scale = 0.1 mm.

places (fe. in actual middle) sometimes larger than diameter of punctures, smaller near anterior
and near posterior margin, where the punctures become larger than the apical cross section of
the third antennal segment.

Elytra short and trapeziform, distinctly broader than head (31.5 : 27.5), broader than long
(31 : 30), shoulders moderately prominent, sides straightly divergent, broadest near posterior
margin, posterior margin broadly and shallowly emarginate (sutural length: 22). Humeral
impression shallow, a further shallow impression medio-laterally, sutural impression long and
distinct. Punctation about as coarse as on pronotum, moderately dense, interstices mostly larger
than half diameter of punctures, rarely as large as diameter of punctures; punctation on sutural
impression coarser and denser.

Abdomen broad, paratergites moderately broad, those of segment 4 about as broad as the
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first antennal segment, punctation moderately coarse and dense. Tergite 7 with a narrow mem-
branous fringe apically (the species has reduced wings). Basal furrows of basal tergites deep
with four longitudinal keels; punctation throughout fine and moderately sparse, punctures on
tergite 3 at least as large as basal cross section of third antennal segment, interstices somewhat
larger than diameter of punctures; punctation on tergite 7 only slightly finer, tergite 10 with a
few shallow punctures.

Legs moderately robust, tarsi simple, metatarsi three fifths the length of the metatibiae, first
segment as long as the two following segments combined, much shorter than the last segment.

Fore parts with faint but distinct groundsculpture (fatty lustre), interstices on abdominal
tergites 3~5 almost smooth, distinctly reticulated on tergites 7-10.

Male: unknown.

Female: Sternite 8 very slightly obtusely projecting posteriomedially. Valvifera (Fig. 2),
apicolateral projection short. Tergite 10 triangularly rounded. The oblong sclerotized accessory
element of tergite 10 less long than half the posterior portion of the valvifer (17 : 42) (in S.
boops 15 : 55 (Fig. 1); in S. melanarius verecundus 21 : 42 (Figs. 3, 4).

Discussion. This new species is close to S. boops LIUNGH and might have been differenti-
ated from a marginal population of that species. The females of the melanarius-group are distin-
guished from those of other habitually similar species by the presence of two sclerotized acces-
sory elements at sternite 9 (a broad membranous one apically and an oblong, moderately sharply
delimited element preapically) and by lacking a sclerotized spermatheca (as e.g. is found in S.
shogun PuTHZ). The ratio of that oblong element to the length of the valvifer is of specific value
as is shown in this paper for the first time. Stenus hiroyukii sp. n. is distinguished from S. boops
and S. melanarius by the different lateral outline of the posterior portion of the pronotum (in
both species this portion is distinctly concave), from S. boops further by the much sparser and
less coarse punctation of the fore parts, the finer and sparser abdominal punctation, the shorter
apicolateral projection of the valvifer (compare fig. 1) and the relative length of the oblong scle-
rotized accessory element at sternite 9, from S. melanarius verecundus (which has specimens
with similar fine and sparse abdominal punctation) by the trapeziform elytra, the sparser and
less coarse punctation of head and pronotum, by shorter apicolateral projections of the valvifera
and by the much shorter oblong sclerotized accessory element at sternite 9 (compare figs. 3, 4).
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Redescription of Ophrygonius minor (GRAVELY)
(Coleoptera: Passalidae) with a New Synonym*

Masahiro KON

School of Environmental Science, The University of Shiga Prefecture,
Hassaka-cho, Hikone, 522-8533 Japan

Abstract Oplirygonius minor (GRAVELY) is redescribed based on the lectotype specimen. In
addition, Aceraius parvidius HINCKS is regarded as a junior synonym of Q. minor.

Ophrygonins minor was originally described as Aceraius minor from Taiping, the Malay
Peninsula by GRAVELY (1914). Later, GRAVELY (1918) transferred this species from Aceraius
to Ophrygonius based on his new definition for the two genera. On the other hand, A. parvulus
was described from Mt. Inas, the Malay Peninsula by HINCKS (1938).

I had an opportunity to examine the holotype of Aceraius parvulius HINCKS preserved in the
collection of the Manchester Museum and found that this species appears to be very similar to
Ophrygonius minor (GRAVELY). Thereafter, I examined the lectotype of O. miner preserved in
the collection of the Museum fiir Naturkunde der Hunboldt Universtét zu Berlin. Close exami-
nation and comparison between the type specimens have made it evident that O. minor and A.
parvilus are specifically identical with each other. Thus, I herewith redescribe Ophrygonius
minor based on the lectotype specimen and regard Aceraius parvulus as a junior synonym of O.
minor. 1adopt the terminology of GRAVELY (1914) in the redescription.

Ophrygonius minor (GRAVELY)
(Fig. 1)

Acerains minor GRAVELY, 1914, Mem, Ind. Mus., 3: 240,

Ophiygonius minor: GRAVELY, 1918, Mem. Ind. Mus., 7:. 76; HiNCks & Diss, 1935, Coleopt. Cat., 142:
81; Kon & Jouki, 1991, Ipn. J. Entomol., 59: 505: BOUCHER, 1993, Nouv. Rev. Entomol. (N. S.),
10(2): 157; 1995, Ann. Soc. Entomol. Fr. (N. 8.), 31(1): 55: 1997, Rev. fr. Entomol. (N.
5., 19 (1-2): 44 1999, Rev. fr. Entomol. (N. §.), 21 (3): 125.

Aceraius parvulus HINCKS, 1938, Proc. R. entomol. Soc. Lond., B, 7: 15; HiNcks & DiBB, 1938, Coleopt.
Cat. Suppl., 142: 23,

Description of lectotype. Sex unknown. Body length from anterior margin of head to the
apices of elytra, 23 mm. Body reddish brown (the lectotype is teneral).
Antenna with six lamellae, the first one scarcely pubescent, the first three short, the last

*This study was supported in part by a Grant-in-Aid from the Ministry of Education, Science, Sports and Culiure, Japan
{No. 11833014).
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Fig. |. Head of Ophrygenius minor (GRAVELY). Scale, 2mm.

three moderately long. Labrum punctured and hairy, anterior margin obliquely straight, left
angle more prominent forward than the right one. Mentum punctured and hairy in lateral por-
tion, with a few setiferous punctures in central portion, anterior margin of central portion almost
straight. Hypostomal process impunctate and hairless, outer margin slightly concave in anterior
portion, straight in posterior portion. Upper tooth of mandible distinct though very low, the left
one located a little more anteriorly than the right one; anterior lower tooth of left mandible
acutely triangular in dorsal view, weakly bifid at apex. a little longer and more slender than left
lowest terminal tooth; right anterior lower tooth much smaller than the left one and right lowest
terminal tooth, simply pointed at apex; outer margin of left mandible with strong outer basal
denticle, weakly swollen in postero-upper portion. QOuter tubercle obliquely truncated at distal
end, outer angle more prominent forward than the inner one; left outer tubercle larger than the
right one; outer margin of outer tubercle concave in distal portion, swollen in proximal portion
close to base; ridge between inner tubercles distinct, almost straight; anterior angle of head
obtusely angular but not prominent forward; canthus rounded at distal end, with distinct ridge
along anterior margin, anterior margin concave; frontal ridge distinct, with shallow groove ante-
riorly, vanishing on a way to inner tubercle; upper surface of head smooth, with setiferous punc-
tures in depressed area and areas behind parietal and supraorbital ridges; parietal ridge sinuated
a little in dorsal view; supraoccipital ridge obsolete in distal portion; supraorbital ridge rounded,
apical angle distinct.

Pronotum sparsely punctured and hairy in lateral portion, without median sulcus, latero-
posterior margin without strong groove. Posterior plate of prosternum wholly punctured and
hairy; mesothoracic episterna punctured in anterior and upper portions, impunctate and smooth
in central portion, frosted in posterior portion; mesosternum impunctate and hairless, frosted
excepting in scar, slightly wrinkled in central portion, glossy in scar; central portion of metaster-
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num impunctate, hairless, smooth; anterior intermediate area wholly punctured and hairy; poste-
rior intermediate area without dents, impunctate and hairless excepting along posterior margin
and along border to lateral area; lateral area wholly punctured and hairy; ridge separating
between lateral and anterior intermediate areas distinct. Tenth rib of elytron impunctate and
hairless; ninth punctured and hairy along whole length; eighth impunctate and hairless except-
ing in posterior end; seventh sparsely punctured and hairy along whole length. Visible second
abdominal sternite sparsely hairy.

Specimens examined. The lectotype of Ophrygonius minor (GRAVELY): Malacca, Taiping
13001500 m; the holotype of Acerains parvilus HINCKS: Gunung Inas 3000-4000 ft., Malay Peninsula,
30. X1. 1899.

Notes. HINCKS (1938) noted that Aceraius parvulus ran down to A. pilifer (PERCHERON)
by GRAVELY’s (1918) key for the genus Aceraius but could be distinguished from the latter by
having the following characters: body more slender; upper tooth of left mandible not strongly
marked. If HINCKS tried to identify the specimen by GRAVELY’s (1918) key for the genus
Ophrygonius, A. parvulus should run down to O. minor (GRAVELY).
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Observations On Coccinula crotchi (LEWIS)
(Coleoptera: Coccinellidae)

Ryiitard IWATA
Forest Zoology Laboratory, Department of Forest Science and Resources,
College of Bioresource Sciences, Nihon University, Fujisawa, 252-8510 Japan

Coccinula crotchi (LEWIS) (Coleoptera, Coccinellidae) is a rather rare species distributed
in Hokkaido and Honshu, Japan. About a quarter century ago, I had an opportunity to observe
interesting bionomics of this species.

On 15. IX. 1975, when Tama New Town was in its very early stage of construction, I vis-
ited Tama Center, Tama, Tokyo Pref., where 1 happened to capture a female individual of C.
crotchi on a composite grass. In the glass bottle, she deposited 4 eggs as a clutch on the same
day while being conveyed to my home in Suita, Osaka Pref. From these eggs, larvae hatched on
20. IX, and only one larva remained in the rearing glass bottle, while the other three larvae dis-
appeared soon. In the bottle the mother beetle and the only larva were fed aphids and apple
slices, and larva ate scale insects also. The female further deposited five eggs on 25. 1X, three of
which were probably eaten by the mother beetle on the same day, and the remaining two also
disappeared by 27. 1X. The only larva pupated on 2. X, and emerged as a male adult on 8. X.
Meanwhile, the mother beetle again deposited an egg clutch on 1. X, all eggs of which yielded
newly hatched larvae on 5. X, but by 12. X all the larvae disappeared. Although the remaining
two beetles (mother and her son) surprisingly exhibited mating, she deposited eggs no more,
and both died on 3. XIL 1975.

Entomophagous coccinellid species are known to often exhibit cannibalism against kin
eggs and larvae (HODEK, 1967; OKADA et al., 1972). The present observation is consistent with
this fact, suggesting mother beetle’s eating her own eggs, as well as her and/or her offspring’s
eating young kin. HOSHIKAWA (1995) also observed C. crofchi mother beetle eating her own
eggs.

MAJERUS & MAJERUS (2000) verified the presenece of a male-killing bacterium in a con-
generic coccinellid species, Coccinula quatuordecimpustulata (LINNAEUS) (what they call C.
sinensis), in which species male embryos are killed by the bacterium, and some of the eggs are
thus sterile, resulting in female-biased sex ratio of the infected population. Also, in C.
quatuordecimpustulata, the killed male eggs are eaten by neonate female larvae. Whether C.
crotchi harbors such a bacterium, as its congeneric does, is not certain, but it is quite possible
because C. crotchi is allied and almost equal-sized to C. quatuordecimpustulata, both species
exhibit egg-cannibalistic behavior, and the sizes of egg clutch are comparable to each other
[MAJERUS & MAJERUS (2000) emphasized that the egg clutch size of C. quatuordecimpustulata
is exceptionally small among bacterium-barboring coccinellids).

In Hokkaido, C. crotchi is univoltine (HOSHIKAWA, 1995). HOSHIKAWA's (1995) observa-
tion of male-biased sex ratio in newly emerged adult population in Hokkaido was not signifi-
cant.
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In contrast to Hokkaido, C. crotchi is divoltine or multivoltine in, at least, Central through
Western Honshu (HOSHIKAWA ef al., 1994; HOSHIKAWA & TSUGE, 1998), and the present
observation, as well as adult collection data in Osaka (SHIYAKE, 1999), is consistent with this
fact. However, the present data showing autumnal oviposition is incompatible with the data
from Shimane Pref. (HOSHIKAWA & TSUGE, 1998), where the females are incapable of oviposi-
tion in autumn. Further study is needed to compare the difference of C. crotchi life cycle
between the Japan Sea side and the Pacific Sea side of Honshu.

As for the habitat, it has been stated that C. crotchi tends to be found at riverside's
(HOSHIKAWA et al. 1994; SHIYAKE, 1999), as the other rare coccinellids, Coccinella ainu LEWIS
and Coccinella explanata MIYATAKE do (IWATA, 1995). 1 add to it that C. crotchi was once cap-
tured on a willow tree on the edge of a pond in Osaka Pref. (lex., Ushigakubi-ike, Tsukumodai,
Suita, VI.1964, R. IWATA leg.).

This article is dedicated to Dr. Hiroyuki SASAJIL, an outstanding coccinellidologist, on his
retirement from Fukui University.
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New Phyline Plant Bugs from Japan
(Heteroptera: Miridae: Phylinae)

Tomohide YASUNAGA
Biological Laboratory, Hokkaido University of Education,
Ainosato 5-3-1, Sapporo, 002-8502 Japan

Abstract New taxa of the phyline plant bugs are described from Japan. Two new genera,
Sasajiophylus and Eremophylus, are proposed to accommodate a respective undescribed
species, S. crapudatus and E. hirtus. Two new species and two new subspecies of the genus
Campylomma REUTER are also described. The genus Rubrocuneocoris SCHUH is reported
from Japan for the first time, with description of a new species, R. albescens.

The Phylinae are the largest plant bug subfamily in the Miridae. Because of their tiny size,
members of this subfamily are usually difficult to identify, and numerous undescribed taxa still
remain worldwide. During continuing investigation by the author and colleagues, many uniden-
tified phyline specimens have been collected in Japan.

This is the second part of serial papers subsequent to YASUNAGA (1999), organized to docu-
ment the Japanese phyline fauna step by step. In the present paper, two new genera, five new
species and two subspecies of the Phylinae are described.

All measurements in the text are given in millimeters. Selected references are only cited in
the synonymic lists for known taxa as KERZHNER & JOSIFOV (1999) and ScHuH (1995) presented
comprehensive catalogs. Type specimens are deposited in Biological Laboratory, Hokkaido
University of Education, Sapporo (HUES) and National Institute of Agro-Environmental Sci-
ences, Tsukuba, Ibaraki (NIAS).

Campylomma REUTER, 1878

This is one of the largest genera among the Phylinae, with more than 120 described
species mainly in the Old World tropics and subtropics. In Japan, only 5 species have hitherto
been known, but the present study recognizes 2 new species and 2 new subspecies.

Campylomma boninense CARVALHO, 1956
(Figs. 1-4)

Campylomma boninensis CARVALHO, 1956: 34 (n. sp.); SCHUH, 1984: 265 (diag., redesc.); YASUNAGA ef
al., 1993: 148 (diag.): ScHUH, 1995: 277 (cat.).
Campylomma boninense: KERZHNER & JOSIFOV, 1999: 320 (cat.).
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This species was first described by CARVALHO (1956), based on specimens collected on
Chichijima Island of the Ogasawara (Bonin). YASUNAGA et al. (1993) reported its occurrence
on the Hahajima Island of the same island group, to which it was considered endemic. The indi-
viduals from the Ogasawara are, without exception, easily recognized by the following charac-
ters: Body oval, slightly elongate; antennal segment I pale, with fuscous spots apically; antennal
segment II entirely dark, or pale with dark base and apex: head and pronotum dark brown;
hemelytra pale green or pale brownish green; femora yellow, with many small, dark spots (Fig.
1) (see SCHUH (1984) for further diagnostic characters).

In my recent examination, however, specimens from Amami and Okinawa Islands of the
Ryukyus, and Tsushima Island were found to belong to C. boninense, based on the same male
genital structure. Although I have not found any significant structural difference, the individuals
from Amami and Tsushima, and those from Okinawa each exhibit distinct color pattern as
described below. I herein conclude that the Amami and Tsushima populations and the Okinawa
population should belong to separable subspecies of C. boninense.

Campylomma boninense flavipes n. ssp.
(Figs. 2 & 4)

Similar to the nominotypical subspecies in external structures and male vesica. Body gen-
erally fuscous. Dorsum including head, thoracic pleura, and abdomen totally black or dark
brown. Antennae totally creamy yellow, segment I usually narrowly dark at extreme base:
lengths of segments I-IV (/% ): 0.13/ 0.14, 0.61/ 0.56, 0.36/ 0.36, 0.26/ 0.29. Coxae and legs
generally creamy yellow; basal 1/4-1/3 of each coxa usually darkened; metafemora lacking any
dark marks or spots: tibiae without dark spots at bases of spines; lengths of metafemur, tibia and
tarsus (JY #): 0.74/0.77, 1.08/ 1.08, 0.36/ 0.36.

Dimensions (J/$). Body length 2.1/ 2.2; length from apex of tylus to cuneal fracture
1.50/ 1.55; head width including eyes 0.60/ 0.61; vertex width 0.31/ 0.32; basal pronotal width
0.75/ 0.83; width across hemelytra 0.94/ 1.00.

Holotype: &', Coast of Ankiyaba, Tatsugo T., Amami-Oshima Is., Ryukyus, Japan, ex
flowers of Glehnia littoralis (Umbelliferae), 1. VI. 1993, T. YASUNAGA (HUES), with 380
paratypes same data as for holotype (HUES). Additional material: 34" &', Kamitsuki, Tsushima
Is., Nagasaki Pref., Kyushu, 19. X. 1999, K. TAKAHASHI (HUES).

Distribution. Japan (Amami-Oshima and Tsushima Isls.).

Campylomma boninense aterrimuim n. ssp.
(Fig. 3)

Similar to the preceding subspecies in having fuscous general coloration. Dorsum includ-
ing head, thoracic pleura, all coxae and abdomen, dark chocolate brown. Antennae pale brown:
segment [ entirely blackish brown; segment II with a narrow, fuscous ring at base; lengths of
segments -1V (§/%): 0.14/ 0.15, 0.60/ 0.55, 0.36/ 0.36, 0.26/ 0.25. Legs pale brown; metafe-
mur dark brown, sometimes with irregular, darker marks and/or pale extreme apex; metatibia
with dark spots at bases of spines; lengths of metafemur, tibia and tarsus (J'/%): 0.72/ 0.76,
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Figs. 1-3. Campylomma boninensis, males. 1, Nominotypical subspecies from Hahajima, Ogasawara: 2, ssp.
flavipes from Amami Is.: 3, ssp. aterrimum from Okinawa Is.

Figs. 4-9. Adults of Phyline plant bugs: 4, Campylomma boninensis flavipes from Tsushima Is.; 5, C. mivamotor;
6, C. eurycephalum, holotype: 7, Rubrocuneocoris albescens, holotype: 8, Sasajiophylus crapulatus, 9, Ere-

mophylus hirtus, holotype.
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1.10/ 1.06, 0.37/ 0.36.

Dimensions (J/%). Body length 2.2/ 2.3; length from apex of tylus to cuneal fracture
1.50/ 1.55; head width including eyes 0.60/ 0.62; vertex width 0.30/ 0.32; basal pronotal width
0.77/ 0.84; width across hemelytra 0.92/ 1.08.

Holotype: &', Yona, near coast, Okinawa Is., Ryukyus, Japan, 20-24. V. 1993, T.
YASUNAGA (HUES), with 36 paratypes same data as for holotype (HUES).

Distribution. Japan (Okinawa Is.).

Campylomma miyamotoi n. sp.
(Figs. 5,10 & 11)

Body generally pale green but easily faded to pale brown or yellow after death, oval and
very small; dorsal surface shining, uniformly clothed with simple, brown setae and silvery,
sericeous, flattened pubescence. Antennae pale brown; segment I with a dark spot occupying
bases of two apical spines; segment II with a dark ring at base, shorter than width of head
including eyes; lengths of segments I-IV (J'/%): 0.12/ 0.12, 0.44/ 0.44, 0.32/ 0.32, 0.25/ 0.24.
Rostrum short, not exceeding apex of mesocoxa; segment I'V almost entirely darkened. Hemely-
tral membrane pale grayish brown, semitransparent. Legs totally light; femora with dark, small,
circular spots at bases of spines and trichobothria; basal part of metatibia sometimes with dark
spots at bases of spines; lengths of metafemur, tibia and tarsus (31%): 0.65/ 0.66, 0.96/ 1.02,
0.30/ 0.31. Abdomen light, in & with reddish brown phallotheca. Male genitalia (Figs. 11 &
12). Genital segment lacking thumb-like process; phallotheca somewhat curved, tapered toward
apex; vesical apical appendages short and rather broad; longer appendage minutely spinulate.

Dimensions (d/%). Body length 2.0/ 2.2; length from apex of tylus to cuneal fracture
1.35/ 1.47; head width including eyes 0.56/ 0.56; vertex width 0.25/ 0.27; basal pronotal width
0.73/ 0.79; width across hemelytra 0.89/ 0.96.

Holotype: &', Kénoura, Sotome T., Nagasaki Pref., Kyushu, Japan, 4. VIIL. 1996, T.
YASUNAGA (HUES), with 72 paratypes (HUES) collected between 17. VII and 4. VIII from the
following localities: Honshu: Mt. Takakura, San’yo T., Okayama Pref.; Yasukawa Valley,
Ohtoh Vil., Wakayama Pref. Kyushu; Yamada Park, Kitakyushu C., Fukuoka Pref.; same as
holotype. All specimens were collected by sweeping Albizzia julibrissin (Legminosae).

Distribution. Japan (Honshu, Shikoku, Kyushu).

This new species is similar in general appearance and possibly confused with C. chinense
SCHUH, from which it can be distinguished by the significantly smaller size and the smooth gen-
ital capsule that lacks the thumb-like process.

A breeding host of C. miyamotoi was confirmed to be Albizzia julibrissin, on which both
mature and immature forms were found. This mirid often co-occurs with numerous psyllids that
appear to be prey.

Campylomma eurycephalum n. sp.
(Figs. 6, 12 & 13)

Male. Body generally yellowish brown, oblong-oval; dorsal surface shining, slightly
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tinged with green, with uniformly distributed, dark, suberect setae. Head noticeably broad, with
simple, dark brown setae and silky, reclining pubescence. Antennae pale brown, without distinct
spot or annulation; lengths of segments I-IV: 0.18. 0.59, 0.34, 0.23. Rostrum short, reaching
base of mesocoxa. Pronotum, mesoscutum and scutellum clothed with dark, suberect setae and
silky, suberect pubescence. Hemelytra with noticeable, dark, suberect setae and short, reclining,
scalelike pubescence. Femoral dark spots dense; tibial spines fuscous, arising from dark spots.
Male genitalia (Figs. 12 & 13). Genital segment lacking lateral thumb-like process; phallotheca
not strongly curved, blunt-tipped; vesica broad, with 3 distinct spiculi apically.

Female unknown.

Dimensions (d"). Body length 2.6; length from apex of tylus to cuneal fracture 1.80;
head width including eyes 0.80; vertex width 0.36; basal pronotal width 0.97; width across
hemelytra 1.18.

Holotype: &', Hoshino, Ishigaki Is., Ryukyus, Japan, 25. II. 1999, K. TAKAHASHI (HUES).

Distribution. Japan (Ishigaki Is.).

This new species is easily distinguished from other congeners occurring in Japan and the
adjacent regions by the broad head, the dark setae on the dorsum, the unicolorously pale brown
antenna, the dense femoral dark spots, the smooth male genital segment that lacks the thumb-
like process, and the form of the vesica. No biological information is currently available.

Rubrocuneocoris SCHUH, 1984

This genus currently comprises only 4 species, 3 of which are known from the Pacific
islands. There is a single temperate species, R. guercicola JOSIFOV, 1987 in the Korean Peninsula
and Russian Primorskij territory. During this study, an additional species was recently found in
Japan.

Rubrocuneocoris albescens n. sp.
(Fig. 7)

Female. Body generally light creamy yellow, oval; dorsal surface shining, slightly brown-
ish, with densely distributed, suberect, silky pubescence. Head narrowly brown at antennal
bases. Antennae pale brown; segment I dark brown, with darker basal half; segments III and IV
brown; lengths of segments I-IV: 0.24, 0.96, 0.48, 0.38. Rostrum pale brown, reaching apex of
metacoxa; apical part of segment IV broadly reddish brown. Thoracic pleura widely grayish
brown; ostiolar peritreme yellow, with grayish mesial knob. Apices of embolium and cuneus
scarlet; hemelytral membrane pale grayish brown, with a scarlet spot on posterior part of vein.
Coxae and legs creamy yellow; apical part of each femur more or less tinged with sanguineous;
tibiae with brown spots at bases of pale brown spines; tarsi pale brown, with darker apices of
tarsomeres III; lengths of metafemur, tibia and tarsus: 1.08, 1.80, 0.38. Ventro-lateral region of
abdomen grayish brown.

Male unknown.

Dimensions (%). Body length 3.5; length of apex from tylus to cuneal fracture 2.25; head
width including eyes 0.67; vertex width 0.35; basal pronotal width 1.08; width across hemelytra
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Figs. 10-19. Male genitalia of Campylomma miyvamotoi (10 & 11), C. eurycephalum (12 & 13), Sasajiophylus
crapudatus (14 & 15), and Eremophylis hirtus (16-19). 10, 12, 14 & 18, Phallotheca; 11, 13, 15 & 19, vesica;
16, left paramere; 17, right paramere. Scale bars: 0.1 mm,

1.38.

Holotype: ¥, Nishikuma Valley, Monobe Vil., Kochi Pref., Shikoku, Japan, light trap, 8.
VII. 2000, M. TAKAI (HUES).

Distribution. Japan (Shikoku).

This new species is assumed to be allied to R. quercicola JosiFov, from which it is easily
distinguished by the creamy general coloration, the almost wholly pale head, the longer antenna,
the distinctly infuscated antennal segment I that lacks any reddish mark, and the larger brown
spots at bases of the tibial spines. The latter species is distinct in having the generally orange
body and the pale antennal segment I with the reddish apex (Josirov, 1987).

Sasajiophylus n. gen.

Body elongate oval, slender in d"; dorsal surface uniformly clothed with simple, brown
setae and silvery, sericeous pubescence. Head rather oblique, weakly shagreened; vertex not
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margined or sulcate. Antennae long, generally cylindrical; segment II much longer than width of
head including eyes; segment III more than half length of II. Rostrum reaching apex of meso-
coxa. Pronotum impunctate, about twice as long as wide; scutellum flat, weakly and transversely
rugose, Hemelytra composed of rather thin integument. Legs long; femora slender; meta-femur
not thickened.

Male genitalia (Figs. 14 & 15). Genital segment tapered, with a distinct, mesal keel; phal-
lotheca sharply pointed, with a subapical tooth; vesica rather broad, twisted mesially, with a
field of minute spines along secondary gonopore.

Type species: Sasajiophylus crapulatus, new species.

Etymology. Named in honor of Prof. H. SASAJI, combined with the generic name Phylus
HAHN; gender masculine.

This new genus is at first sight similar to Phylus HAHN, but is distinct in having the silvery
pubescence on the dorsum, the weak hemelytra, the subapical tooth of the phallotheca, and the
form of the vesica. Any definitively related genera of Sasajiophylus are yet to be confirmed.

Sasajiophylus crapulatus n. sp.
(Figs. 8, 14 & 15)

Body generally pale orange, immaculate; dorsal surface rather shining. Antennae pale
orange; segments III and IV pale brown; lengths of segments I-IV (J/%): 0.20/ 0.20, 0.88/
0.77, 0.50/ 0.48, 0.34/ 0.36. Rostrum pale orange brown; apical part of segment IV darkened.
Thoracic pleura somewhat yellowish. Hemelytral membrane pale grayish brown, semitranspar-
ent, with pale orange veins. Legs pale orange; tibiae and tarsi pale brown; tibial spines brown,
prominent; apices of tarsomeres III dark brown; lengths of metafemur, tibia and tarsus (M%)
0.96/ 0.96, 1,40/ 1.27, 0.44/ 0.44. Abdomen unicolorously pale orange. Male genitalia as
described above.

Dimensions (J/%). Body length 2.8/ 2.8; length from apex of tylus to cuneal fracture
1.92/ 1.86; head width including eyes 0.60/ 0.55; vertex width 0.26/ 0.30; basal pronotal width
0.83/ 0.84; width across hemelytra 0.99/ 1.08.

Holotype: &', Mt. Wasamata, Kamikitayama Vil., Nara Pref., Honshu, Japan, 24-25. VIL
1992, Y. NAKATANI (HUES). Paratypes: Honshu: 54'd", 3% %, same data as for holotype
(HUES & NIAS). Shikoku: 24* &', 1 %, Teragawa, Hongawa Vil., Kochi Pref., 20. VII. 1997, 1.
YAMASHITA (HUES); 24" &', Tengu-ike, Higashitsuno Vil., Kochi Pref., 21. VII. 2000, M.
TakAI (HUES). Kyushu: 14", Kami-hori, Miyazaki Pref., 22. VL 1968, S. TAWARA (NIAS).

This new species is easily recognized by the immaculate orange body, the simple, brown
setae and silvery sericeous pubescence on the dorsum, and the slender long legs. The specimens
were collected mainly by light traps, and no biological information is currently available.

Eremophylus n. gen.

Body generally fuscous, oval, slightly elongate; dorsal surface significantly shagreened,
with simple, dark, strong setae and woolly pubescence. Head oblique, shagreened, with dense
wooly pubescence and several dark setae; tylus rather projected. Antennae totally cylindrical;
segment II shorter than basal width of pronotum. Rostrum nearly reaching apex of mesocoxa.
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Pronotum, mesoscutum and scutellum shagreened, impunctate, with dark, suberect setae and sil-
ver, woolly pubescence: pleura widely shagreened or pruinosed, with woolly, reclining pubes-
cence. Hemelytra weekly shining, with dark, suberect setae especially on embolium and uni-
formly distributed, woolly, reclining pubescence. Legs rather long: hind femur slender; tibia
with fuscous, strong spines; tarsi slender and long. Male genitalia (Figs. 16-19): Phallotheca
somewhat constricted subapically, with an apical, pointed hook: right paramere fattened, with
an apical, small process; vesica strongly bent mesially and rounded apically, with mesial region
developed at bending portion.

Type species: Eremophylus hirtus Y ASUNAGA, new species.

Etymology. From the Greek, eremos (solitary, lonely), combined with the generic name
Phylus HAHN, referring to the uncertain systematic position of this new genus without close rel-
atives; gender masculine.

This new genus is somewhat similar in general appearance to Psallus FIEBER, but the dor-
sal vestiture and male genitalia are unique to Eremophylus. Currently, its systematic position is
not clear, since no reliable sister genus is determined.

Eremophylus hirtus n. sp.
(Figs. 9, 16-19)

Male. Body generally somber dark brown; dorsal surface and thoracic pleura widely sha-
greened. Head grayish brown, irregularly speckled with dark marks or spots; frons narrowly
striate. Antennae dark chocolate brown; segments III and IV pale brown: lengths of segments
I-1V: 0.24, 0.94, 0.48, 0.39. Pronotum with somewhat lighter calli; sides of mesoscutum pale
brown. Hemelytral membrane pale grayish brown, with a pale, semitransparent spot along api-
cal part of cuneus. Coxae and legs pale brown; femora, especially on ventral surface, with dis-
tinct dark brown spots; pro- and mesotibiae somber brown, with several obscure annulations
basally; metatibia dark chocolate brown; tarsomeres III dark brown; lengths of metafemur, tibia
and tarsus: 1.27, 1.68, 0.55. Abdomen totally dark brown. Male genitalia as described above.

Female. Unknown.

Dimensions ( 4'). Body length 3.5; length from apex of tylus to cuneal fracture 2.50; head
width including eyes 0.72; vertex width 0.34; basal pronotal width 1.12; width across hemelytra
1.38.

Holotype: &', Nishikuma Valley, Monobe Vil., Kochi Pref., Shikoku, Japan, 15. VIL
2000, M. TAKAL (HUES). Paratype: 1 4", Mt. Takao, Tokyo, 25. V. 1959, T. MAENAMI (NIAS).

This new species is readily recognized by the somber dark brown general coloration and
the widely shagreened dorsum provided with the dark, strong setae and woolly pubescence. This
mirid seems to be rare, currently represented only by two males that were attracted to light, and
no biological information is available.
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A New Species of the Genus Aphalara
from the Cool Temperate Zone of Honshu and Shikoku, Japan
(Homoptera: Psylloidea: Aphalaridae)

Yorio MIYATAKE
Osaka Aoyama Junior College,
Niina 2-11-1, Minoo, Osaka Pref., 562-8580 Japan

Abstract A new species of the genus Aphalara is described under the name of A. sasajii. It
can be found from the cool temperate zone of Honshu and Shikoku, Japan.

Key words Aphalaridae; Aphalara sasajii; new species; cool temperate zone; Japan.

Introduction

There are considerable number of species of the genus Aphalara with maculation or mark-
ings on their forewings known from the Palaearctic Region, even in Japan such as A. fasciata
KuwavaMma, 1908 and A. iradori (SN, 1938).

After careful examination of the specimens of the genus obtained from the cool temperate
zone of Honshu and Shikoku, I came to the conclusion that it was new to science. Then, it is
described in the present paper. It resembles A. fasciata KuwAYAMA from Japan and A. jung-
sukae Kwon, 1983 from South Korea in wing maculation, but can be distinguished from these
species by several characteristics as shown below.

It is my great pleasure that I can dedicate this short paper to Prof. Hiroyuki Sasaur of the
Fukui University on commemorative occasion of his retirement, who has been long a teacher
and senior friend to me since my school days. The specific name of the present new species is
dedicated to him.

The holotype and a large part of the type series treated in this paper will be kept at the Osaka
Museum of Natural History, and some of paratypes will be deposited at Entomological
Laboratory, Faculty of Agriculture, Kyushu University, Fukuoka; Entomological Institute,
Faculty of Agriculture, Hokkaido University, Sapporo; Dept. of Entomology, The Natural
Hisotory Museum, London and U. S. National Museum, U. S. A.

I express my gratitude to Prof. Emerit. Toyohei SaiGusa of Kyushu University, Mr. Ko
SeTo, Nara City, Prof. Hiroshi SHIMA of Kyushu University and Dr. Akinori NAKANISHI of
Museum of Nature and Human Activities, Hyogo for their kind offer of materials. T am much
indebted to Mr. Hisashi MAsUDA, Kofu City for his aid in collecting gall materials and informa-
tion.
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Key to species of the genus Aphalara of Japan

1(4) Forewing without any maculation or markings.
2(3) Forewing slender, 2.6 times as long as wide; male forceps with a small apical and anterior

projection; female genitalia Short. s A. polygoni FOERSTER, 1348
3(2) Forewing wide, 2.2 — 2.4 times as long as wide; male forceps with a conspicuous apical
and anterior projection; female genitalia longe e A. morimotoi MIYATAKE, 1997

4(1) Forewing with band(s) or markings.

5(8) Cubital cell of forewing rather flat, nearly 2 times as long as high.

6(7) Forewing with single (only outer) bands of dark brown.--- A. fasciata Kuwayama, 1908
7(6) Forewing with double (both inner and outer) band of dark brown. =«
---------------- A. sasajii MIYATAKE, sp. nov.
8(5) Cubital cell of forewing somewhat parallelogrammic, 1.2 times as long as high..mee

Aphalara sasajii Y. MIYATAKE, sp. nov.

[Japanese name: Tanisoba-madara-kijirami]
(Figs. 1, 2)

Coloration: General color light to reddish brown, usually with some stripes and markings
of lighter or darker brown dorsad. Antenna yellowish to pale brown, with two apical segments

Fig. 1, Aphalara sasajii sp. nov.; A, Forewing, female: B, hind wing, female; C, head, dorsal view, female: D,
antenna, female; E, male genitalia; F, inner face of male forceps: G, female genitalia; Hirokochi, nr
Narada, Yamanashi Pref., 31. VII. 1959.
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Fig. 2, Leaf margin roll galls on Polygonum nepalense caused by nymphs of Aphalara sasajii collected at
Somaguchi-yama, Makioka-cho, Higashiyamanashi-gun, Yamanashi Pref., 4. X. 1981, Hisashi MAsuDA leg.

(sometimes apex of 8th segment additionally) of black, with two basal segments which are more
or less brownish. Vertex pale brown, sometimes darker anteriorly. Genal area reddish brown.
Eyes dark brown: ocelli brownish. Thorax with two pairs of brown wide stripes dorsad on scu-
tum.

Forewings transparent, with irregular markings of dark brown nearly throughout as fig-
ured, with two rather conspicuous bands from subapex of wing to apex of Cul and from middle
of C+Sc to apex of Cu2: with dark spots at apices of Ri, M1+2, M3+4, Cul and Cu2. Legs yel-
lowish to pale brown: claws and apical spines of posterior tibiae and tarsi black. Abdomen dark
brownish dorsally, pale ventrally. Male genitalia pale brown, subapical and inner projection of
forceps dark brown. Female genitalia light brown to brownish.

Structure. Head (Fig. 1-C) nearly as wide as or slightly narrower than thorax. deflexed;
vertex wider than long, produced forward anteriorly, with deep impression medio-posteriorly on
each side of median line, rugose and not pubescent on surface. Genal area rounded, forming
small rounded tubercle. Antennae (Fig. 1-D) short and stout, nearly as long as width of head
including eyes, with two long setae at apex, apex of each segment with a short seta as figured,
relative length of each segment as 3: 3: 4: 3: 2.5: 2.5: 2.5: 2.5: 2: 2.

Thorax large, strongly arched, not pubescent; pronotum deflexed, medial part produced
forward in dorsal view, not hairy; praescutum rather rhomboidal, twice as wide as long; mesos-
cutum deflexed, projected laterally, mesoscutellum somewhat rectangular. twice as wide as
long. Forewings (Fig. 1-A) long and wide. nearly 2 times as long as wide, narrow basally, broad
apically, widely rounded at apex: C+Sc thickened; Rs long, slightly sinuate, ended near wing
apex; M slightly arched; medial cell long triangular, M1+2 as long as M3+4: Cul strongly arched;
cubital cell rather high. Hind wings (Fig. 1-B) long and slender, 2.6-2.7 times as long as wide,
nearly 4/5 as long as forewing, anterior margin sinuate, rounded at apex; venation not triozine,
M branched from M-stem; cubital cell flat; C+Sc with several setae and frenulum basally. Legs
short, stout, moderately hairy: femora not much swollen: posterior tibiae without basal spur,
usually with 10 apical spines: proximal segment of posterior tarsus with a pair of apical spines:
meracanthus rather long, acute apically, projected obliquely ventro-caudad. Abdomen (excl.
genital segment ) slightly shorter than or nearly as long as thorax, with short pubescence ven-
trally.
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Male genitalia (Fig. 1-E) almost 2/3 as long as the rest of abdomen, typically aphalarid
type; proctiger extended laterally into a long horizontal process which is attenuate apically, nar-
rowly rounded at apex, slightly pubescent as figured, with a conspicuous ventral projection near
midway; forceps rather long, slightly higher than proctiger, rather parallel-margined in lateral
view, with an anterior and inner projection near apex (Fig. 1-F) and an anterior knob-like pro-
jection basally; subgenital plate large and high, nearly as high as forceps, dorsal margin sinuate,
ventral margin strongly convex, with sparse pubescence. Female genitalia (Fig. 1-G) large,
rather short, nearly 4/5 as long as the rest of abdomen, nearly as long as high in lateral view;
dorsal valve slightly longer than ventral, with apical portion shortly attenuate, subacute at apex,
dorsal margin strongly sinuate and distinctly impressed near midpoint, with sparse pubescence
and microsetae as figured; ventral valve shorter than inner valve, dorsal margin sinuate, ventral
margin rather straight, narrowly rounded at apex, with sparse pubescence and microsetae.

Measurements. Length of body in male 1.5~1.7 mm, female 1.9-2.0 mm (to tip of folded
wings in male 2.3-2.5 mm, female 2.6 - 2.8 mm); length of forewing in male 1.8-2.0 mm,
female 2.1-2.3 mm; width of forewing in male 0.8 to 0.9 mm, female 1.0-1.1 mm; length of
hind wing in male 1.6~1.8 mm, female 1.8-2.0 mm; width of hind wing in male 0.6 mm, female
0.6-0.7 mm; length of antenna in male 0.5-0.6 mm, female 0.5-0.6 mm; width of head in male
0.5-0.6 mm, female 0.5-0.6 mm.

Holotype: &', Hirokochi, alt. ca. 1150 m, MC 53383202, nr Narada, Hayakawa-cho,
Minamikoma-gun, Yamanashi Pref., Honshu, 31. VIL 1959, on Polygonum nepalense, Y.
MiYATAKE leg. (OMNH TI 133). Paratopotypes: 514 &, 28% $(24' &, 2% %on slides), the
same data as the holotype. Paratypes: 1 J', Amarisawa, Yamanashi Pref., 7. V1. 1960, T.
SalGusa leg.; 144 &, 37 % ¢, Onnazawa, nr Ina City, Nagano Pref., 21. VIII. 1962, on
Polygonum nepalense, Y. MIYATAKE leg.; 6 8 d", 5% %, Kakuma Valley, Sanada-cho, N of
Ueda City, Nagano Pref., 9. VIIL. 1969, on Polygonum nepalense, K. SETO leg.; 14, Kanmon-
Kumabuchi, Omogo Valley, Ehime Pref., 26. V. 1967, H. SHIMA leg.; 1%, Mt. Ishizuchi, alt.
1850 m, Ehime Pref., 30. V. 1967, A. NakanisHi leg.; 1 &, Mt. Ishizuchi, alt. 1850 m, Ehime
Pref., 30. V. 1967, H. SHIMA leg.

Distribution: Japan (Honshu, Shikoku).

Host plant: “Tanisoba”— Polygonum nepalense MEisN. [Polygonaceae].

Remarks: Differs from A. fasciata KuwayaMa, 1908 in having wider forewing with some-
what double (outer and inner) bands (singly outer band only in fasciata), male forceps with
smaller anterior projections apically, and longer ventral valve in female genitalia. Differs from
A. jungsukae Kwon, 1983 in having forewing with longer Cu than M+Cu (same length in jung-
sukae), male forceps with larger inner teeth apically, and dorsal valve of female genitalia which
is not downcurved apically.

Biology. This species seems to be bivoltine in Japan. Adults appear from July to August
and September to October. Hibernation takes a place in the adult stage. Hibernated adults come
to the host plant in May and oviposit on young shoots. Infested leaves become leaf margin roll
galls, and they are wrinkled and more or less twisted (Fig. 2). Sometimes they are tinged with
yellowish green or reddish, and turn really red especially in autumn. Many nymphs can be seen
in galls. The last instar nymphs come out from galls before emerging (MIYATAKE, 1996).
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The Subgenera of Clivina LATREILLE in the Western Hemisphere,
and a Revision of Subgenus Antroforceps BARR (new status), with
Notes about Evolutionary Aspects (Coleoptera: Carabidae: Clivinini)

George E. BALL
Department of Biological Sciences, University of Alberta
Edmonton, Alberta, Canada T6G 2E9

Abstract A detailed description of Clivina, based on Western Hemisphere species, includes
reference to previously unnoted mandibular and labial features. Based on external structural
features, Antroforceps BARR (type species Antraforceps bolivari BARR, 1967) is included in
Clivina as a subgenus (new status). The five Western Hemisphere subgenera of Clivina
(Paractivina KuLt, Clivina (s. str.), Semiclivina KULT, Reichardtula WHITEHEAD, and
Antroforceps BARR) are characterized, using exclusively external structural features of adults.
The subgenus Antraforceps is treated in more detail, including a key to and descriptions of the
three species, C. (A.) rubicunda LECONTE, 1857, C. (A.) sasqjii, new species (type area,
Latimer County, Oklahoma, U.S.A.) and C. (A.) bolivari BARR. A preliminary phylogenetic
analysis postulates the following relationships: Paraclivina + (Clivina ((Antroforceps)
+(Semiclivina + Reichardiula))). Based on morphoclines in sculpture of the pronotum, eye
development, and development of the metathoracic wings, relationships of the species of
Antroforceps are postulated to be: C. rubicunda + (C. sasajii + C. bolivari). The geographical
history of Antroforceps is postulated to have been associated with climatic drying in the east-
ern part of southwestern United States and northeastern México.

Introduction

The purpose of this contribution is to make known a new North American species of the
genus Clivina LATREILLE, 1802 that is interesting because its annectant features permit juxta-
posing two other species, namely C. rubicunda LECONTE, 1857, and Antroforceps bolivari
BARR, 1967, which are structurally quite disparate. To provide a suitable context for this small
assemblage, the Western Hemisphere subgenera of Clivina are reviewed and characterized in
terms of external morphological characters. Also, attention is drawn to features that might have
general implications in clivinine classification, such as structure of the mandibles and of the pit
organs of the mentum (BELL, 1998: 264). Included are keys, taxonomic treatments, and illustra-
tions.

Although Clivina is wide-ranging geographically, the genus has been a subject for at most,
broad regional treatments only, such as ANDREWES (1929; Oriental Region), KULT (1959;
Afrotropical Region); BASILEWSKY (1973; Madagascar); and DARLINGTON (1962; New
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Guinea). Without the context of a general treatment such as is available for the related subtribe
Dyschiriina (thanks to FEDORENKO, 1996), current authors must content themselves with
reviews limited by the material that is readily available. Thus, the observations that follow are
restricted to the genus as it is known in the Western Hemisphere.

BousQuET (1997: 343) noted that recent treatments of Nearctic species of Clivina were con-
fined to isolated descriptions and regional publications. As recorded by WHITEHEAD (1977: 391)
the taxonomic structure for the Western Hemisphere taxa of Clivina was established by KuLt
(1947), who arranged the species in four subgenera, currently known as Paraclivina KuLT,
Semiclivina Kuvt, Clivina (s. str.), and Reichardtula WHITEHEAD (a replacement name for
Eupalamus SCHMIDT-GOEBREL). This arrangement is reflected in the catalogue of BOUSQUET and
LAROCHELLE (1993: 122-124). KuLT (1959: 212) described Isoclivina for four Afrotropical
species, and stated that it was represented also in the Western Hemisphere, but without naming
the species that he had in mind. Subsequently, NicHoLs (1988a: 121) included the Neotropical
Greater Antillean C. limbipennis JACQUELIN du VAL in [soclivina, but the diagnostic features of
this subgenus that NicroLs presented hardly differ from those of Clivina (s. str.). Accordingly, 1
am disinclined to believe that Isoclivina, if it is subgenerically distinct, is in the Western
Hemisphere, an opinion expressed previously by the late D. R. WHITEHEAD (unpublished MS
key. in my library).

Material and Methods

Material

This study is based on detailed examination of the 31 specimens included in Antroforceps
BARR, and on more or less casual examination of many specimens representing all of the
Western Hemisphere subgenera of Clivina, as well as various Old World species of this genus
and related genera. Additionally, I checked particular characters, especially of the mouthparts,
in many other clivinine and scaritine genera. Most of the specimens examined were housed in
the Strickland Museum, University of Alberta (UASM).

Museums or private collections, with identifying codens, from which some specimens
were borrowed, and names of individuals (in parentheses) who made the loans, are:

CNCI  Canadan National Collection of Insects, ECORC, Agriculture and Agri-Food Canada,
K.W. Neatby Building, CEF, Ottawa, Ontario, K1AQC6, Canada (Y. BOUSQUET)

FSCA  Florida State Collection of Arthropods, Division of Plant Industry, 1911 34th Street
SW. P. Q. Box 14711, Gainesville, Florida, 32614, U.S.A. (R. E. WoODRUFE, M. C.
THOMAS)

KHSC Karl H. STEpHAN Collection, Route 1, Box 913, Red Qak, Oklahoma, 74563, U.S.A.

MCZC Museum of Comparative Zoology, Harvard University, 26 Oxford Street, Cambridge,
Massachusetts, 02138, U. S. A. (P. D. PERKINS)

USNM United States National Museum of Natural History, Smithsonian Institution,
Washington, D. C., 20560, U.S.A. (D. R. WHITEHEAD, T. L. ERWIN).
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Methods

Label data for type material are presented to provide a transcription as exact as possible,
with information on each label included in quotation marks. background color (other than
white) indicated in square brackets, and with line endings indicated by back slashes.

Measurements, made with an ocular micrometer in a Wild M5 stereobinocular micro-
scope, at a magnification of 50, are the following:

Head length (HL) — linear distance from apical margin of clypeus to posterior margin of

left eye;

Length of pronotum (PL) — linear distance from anterior to posterior margin, measured

along the midline;

Pronotal maximum width (PW) — greatest linear transverse distance;

Elytral length (EL) - linear distance from basal ridge to apex, measured along suture;

Elytral width (EW) — greatest linear transverse distance across both elytra.

These measurements were taken on the largest and smallest specimens of C. rubicunda, all
specimens of C. sasajii, and on the holotype of C. bolivari. They are reported in Table 1 as
Standardized Body Length (SBL = sum of the lengths of head, pronotum and elytra, as specified
above) and elytral width, to indicate size, and as ratios representing various body proportions
that are liable to be of diagnostic value. They are illustrative rather than definitive.

Dissections were made using standard techniques. Genitalia and other small structures
were preserved in glycerine in microvials, pinned beneath the specimens from which they were
removed. Larger structures, gold-coated for study with a scanning electron microscope, were
glued to cards beneath the specimens from which they were removed.

Hlustrations are in the form of line drawings and photographs made with a Scanning
Electron Microscope (SEM).

Species ranking is based on morphological characters, with an inference of conspecificty
(genetic continuity) from marked similarity among the members of a study series, and an infer-
ence of genetic discontinuily based on marked difference of such a series from the adults of all
other known species of Clivina.

Supraspecific grouping is based on hypotheses of monophyly and of recency of common
ancestry. Thus, a taxon, no matter how different from its closest relatives, is grouped with them,
and ranked accordingly. Ranking applied here is conservative, with the acceptance of the broad
definition of Clivina currently in use by most extant or comparatively recently deceased authors
(for example, JEANNEL, 1941; KuLT, 1947; ANTOINE, 1955; LINDROTH, 1961; WHITEHEAD, 1977;
NicHoLs, 1988a, b; ERwin and Sivs, 1984; MOORE et al., 1987; BousQUET, 1997; and LORENZ,
1998b). To demonstrate the phylogenetic structure within this protean genus, several supraspe-
cific ranks are required, such as subgenus, species group, and species subgroup.

LiNDROTH (1961) and BousQuET (1997) equated the rank of species group with that of
subgenus, as used by KuLt (1947). But I think it preferable to separate these ranks, and to use
them at different categorical levels. In this contribution, only one infrageneric rank is required,
but I expect that groups and subgroups will be useful in treating the more diverse subgenera, as
demonstrated by KuLT (1959) in his treatment of the Afrotropical taxa of Clivina.
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The Antroforceps problem

BARR (1967) proposed the genus Antroforceps for a single subtropical Mexican, caverni-
colous (almost certainly troglolobitic), anopthalmous, brachypterous species, A. bolivari BARR,
1967, and assigned this genus to the Gondwanian tribe (or subtribe) Forcipatorini, a group oth-
erwise confined in the Western Hemisphere to the tropical part of the Neotropical Region.
WHITEHEAD (1977: 389, 392) placed Antroforceps in the Clivinina, a decision endorsed by
PERRAULT (1994: 685). BALL and SHPELEY (2000: 377) included A. bolivari in the genus
Clivina, but did not give reasons for this assignment.

BARR (1967: 69) based his classificatory decision on features that he believed were diag-
nostic, but that are actually shared by at least some forcipatorines and clivinines (“genae widely
expanded behind the orbit, ..., clypeus fused to the frons, and the mandibles are clongate and
falciform™), and thus are not diagnostic of either group, though very long mandibles with
markedly reduced basal areas and associated teeth are characteristic of the Forcipatorina. The
mandibles of Antroforceps, though somewhat elongate, are in proportions and tooth develop-
ment much more like those of typical clivinines. Also the external orifices of the mental pit
organs are located at the posterior margin of the mentum (as in clivinines) and not more medial-
ly (as in forcipatorines). Thus, it seems clear that Antroforceps is a clivinine rather than a forci-
patorine.

Further, in many respects, A. bolivari is similar to C. rubicunda, an undeniable member of
Clivina (sensu lato). Many of the differences between these taxa are bridged by the characteris-
tics of the new species, C. sasajii. One could remove the latter two species from Clivina, joining
them with A. bolivari, in a separate genus, but that group would be no more different from the
other four subgenera of Western Hemisphere Clivina than those groups are from one another.
No doubt, this Antroforceps assemblage is distinctive, and worthy of recognition, but I think it
most appropriate to rank the group as a subgenus within Clivina.

Genus Clivina LATREILLE, 1802

Clivima LATREILLE, 1802: 96.
Type species: Searites arenarius FABRICIUS (1792: 96) = Tenebrio fossor Linnagus, 1758: 417 {designated
by original monotypy [LORENZ, 1998a: G6]).

Recognition. Adults of this genus are distinguished from those of other Western
Hemisphere clivinines by the following combination of character states: marginal groove of
elytron prolonged more or less to sutural angle, with intervals 1-3 separated from apical margin,
mandibles with occlusal margins prominently dentate; labial pit organs with orifices posteriorly,
approximately in submental-mental suture; frons between eyes without series of longitudinal
carinae; width of gula less than half width of mentum; glossal sclerite narrow, spathiform; fore
femur distinctly less than 3Xas long as deep; hind femur about 2.5 X as long as hind trochanter;
hind coxae contiguous medially; and abdominal sternum VII laterally each side without dorsal
projection in contact with elytral plica.

Description. Details recorded below for female genitalia, defensive secretions, and larvae
as features of Clivina are more appropriately regarded as characteristics of the tribe Clivinini.
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They are recorded here as a reminder to taxonomists who study primarily sclerotized parts of
dead adults that other information is available from which to obtain characters for more detailed
investigation.

Form average for Clivinini, distinctly subcylindrical to somewhat depressed. Overall
length about 4 to 15 mm.

Color. Body uniformly rufous to black, or black with elytra bicolored; with all appendages
paler, or legs dark and palpi pale.

Microsculpture. Various, according to sclerite and taxon. In most taxa, isodiametric mesh
pattern predominant; transverse pattern on few sclerites, in few taxa; grated pattern (at least in
Western Hemisphere taxa) not evident.

Chaetotaxy. Head capsule: clypeus with one pair of setae; vertex with two pairs of supra-
orbital setae. Mouthparts: labrum with row of five to nine setae near anterior margin; maxillary
stipes with four setae; palpifer with one seta; labial submentum and mentum with four setae,
each; glossal sclerite (Fig. 3E, gs) apically and labial palpomere 2 bisetose. Pronotum with two
pairs of lateral setae. Elytron with parascutellar seta, two to eight discal setae in interval 3, and
approximately 30 umbilical setae. Legs (fore, middle and hind): coxae (0-2-2); trochanters (2-1-
1); femora (2—1-1); tarsi, ventrally asetose.

Head (see Figs. 1A-C for examples). Clypeus with anterior margin beaded, concave medi-
ally, laterally each side with or without subdentiform projection; with or without distinct angu-
late projection (cdp); supraantennal lobes (sl) extended nearly to anterior margin of clypeus, or
shorter (Figs. 1A—C); frontoclypeal suture (fes) evident or not medially: frontal impressions (fi)
deep, bordered posteriorly by distinct, short lateral carina (Ir) and extended anteriorly about half
length of clypeus; thus, clypeus without areas (“wings”) each side isolated from median area
(Figs. 1A-C); or, frontal impressions deep and wide to anterior margin of clypeus, thus lateral
wings distinct; frontal fovea (ff) moderately deep to shallow and small, to absent; frons each
side with prominent supraantennal lobe, or frontal plate (sl); dorsoposteriorly with or without
sharp transverse carina (tc¢) and impression (ti) between posterior extensions of frontal grooves.
Laterally, with or without suborbital ridge (sor) each side, with two projections one smaller and
one larger (sorp); ventrolaterally with or without sharp longitudinal carina extended from mar-
gin of gnathal sinus (or buccal fissure) to plane of posterior margin of temple.

Eyes. Normal size, almost as long as temple (Fig. 1A); or microphthalmous, with eye
about 0.1 length of temple (Fig. 1B, e); or anophthalmous, eyes absent (Fig. 1C), temporal area
trregular in form.

Antennae. Antennomeres 4-11 moniliform, each antennomere with width and length about
equal, to filiform, with each antennomere distinctly longer than wide. Antennomere 1 (scape)
with single apical seta; antennomere 2 (pedicel) with about six setae; antennomere 3 moderately
densely setose; antennomeres 4-11 densely setose.

Mouthparts. For details, see description of subgenus Antroforceps, below, and Figs. 2-3.
That description is thought to be generally applicable to genus, a generalization yet to be estab-
lished.

Prothorax. Pronotum (Figs. 1A-C) slightly to distinctly longer than wide; anterior margin
shallowly concave, laterally projected narrowly and distinctly; lateral margins smooth or crenu-
late, parallel for most of their length, incurved posteriorly; lateral bead each side extended to
posterior margin or incurved anteriad in form of a prebasal (or pseudobasal) margin (LINDROTH,
1961: 158, Fig. 78); simply angulate (dentiform) or biangulate posteriorly, dentiform projec-
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tions directed dorsad; posterior margin narrow, slightly concave, beaded or not; anterior trans-
verse impression indistinct to distinct, posterior transverse impression not indicated, or deep,
near posterior margin; median longitudinal impression distinct, narrow, extended from posterior
margin nearly to anterior margin; posteriolateral impressions rather indistinct, continuous with
broad, indistinctly delimited lateral grooves; disc very slightly to markedly convex, depressed
medially in vicinity of longitudinal impression: surface posteriorly with or without pair of para-
median denticulations, posteriorly directed. Proepipleuron very narrow; proepisternum with or
without narrow longitudinal ridge (characteristic of subg. Semicliving KuLT). Prosternum bicari-
nate short distance anteriad fore coxae; medially longitudinally carinate or not for most of
length.

Pterothorax. Markedly constricted anteriorly. Metasternum average, distinctly longer than
length of middle coxae, or very short, about subequal in length to length of middle coxae;
metepisternum with lateral margin distinctly longer than width at base, or anterior and lateral
margins subequal in length.

Elytra (Figs. 4A-C). Elongate, markedly narrowed anteriorly or not; sides parallel for
most of their length. Humerus rounded, or variously dentate (Fig. 4A, hdp). Parascutellar stria
(pss) present or absent; striae 1-3 extended individually to elytral base; striae 4 and 5 also
extended to base individually, or joined short distance prebasally, and common stria extended to
base. Discal intervals flat to slightly convex; interval 6 at base convex to carinate; intervals 7-8
variously convex to carinate. Basal ridge represented toward suture by basal, dorsally projected
denticulations, or not evident. Lateral channel average (Fig. 4A, le) to very broad (Fig. 4C).
Discal setae two to eight (Fig. 4C); umbilical setae (Fig. 4A, us) numerous, short.

Hind wings. Normally developed (long), or short stubs, non-functional for flight.

Legs. Middle tibia (Fig. 3F) with preapical apophysis (apo) prominent or not. Tarsomere 1
of all legs elongate, about length of tarsomeres 2-4 together. Paronychia and arolium leaf-like,
rather large, or paronychia absent, arolia slender, spine-like.

Abdominal sterna. Sternum TIT without or with pair of paramedian longitudinal sulci (Fig.
5, ics). Setae of Sternum VII two or four, variously located: equidistant from one another, or
variously grouped.

Male genitalia (Figs. 6A-B). Median lobe flat, more or less markedly curved in lateral
aspect, apex various. Internal sac with basal sclerite (bs); with or without spines.

Female genitalia. Ovipositor (Figs. 7A-C; see also DEuVE 1993: 141-142, Fig. 211).
Gonocoxa IX (go) monomerous, not divided, slender, curved; margin with two long, slender
ensiform setae (es), and various other slender setae; ventral surface with subapical setose organ
(two short nematiform setae [ns] and rather long pit pegs [pp]). Internal genital organs
(LiEBHERR and WILL, 1998: 127, Fig. 17; 148): spermatheca long, coiled at base; spermathecal
¢land with long duct, appended to spermatheca.

Pygidial glands. Secretion of quinones (MOORE, 1979: 194, Table 1).

Chromosomes. Diploid numbers 24-46 (Clivina [s. str.], SERRANO and GaLIAN, 1998:
212).

Larvae. Antennomere III with terminal sense organ. Tarsus with single claw. Urogomphus
flattened and setose (ARNDT, 1993: 26-27. See also THoMPSON, 1979: 252, Fig. 47).

Habitat and way of life. Most species are hygrophilous geophiles. They are halophobic
(NicHoLs, 1988a: 120), avoiding saline situations. Many species are restricted to special places
(damp soil in forest, or mud by standing water, or sandy river banks, etc. [DARLINGTON, 1962
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359; Erwin, 1990: 37]). A few species live in decaying logs. Most species are fossorial, but dig
only shallow burrows (LINDROTH, 1961: 158-159). Some species inhabit rodent burrows, and
some are cavernicolous. Some species (such as Clivina collaris HERBST and C. fossor
Fasricius) are synanthropic, living in gardens, etc., and other human-disturbed habitats remote
from standing water. Adults are nocturnal, and those of some species occur in substantial num-
bers on warm summer evenings at light sources, which they reach by flight. Adults of more
northern species hibernate (ERWIN, 1981: 141-142).

Geographical distribution. Virtually worldwide in distribution, the range of this genus
extends in the Western Hemisphere from about 50°N (western Canada) south to ca. 35°S, in
northern Argentina, with most of the species confined to the tropics.

Chorological affinities. The range of Clivina in the Western Hemisphere overlaps broadly
the ranges of the other indigenous clivinine genera.

Phylogenetic relationships. Not specified.

Included species

This genus includes 378 species, in eleven subgenera. (LORENZ, [1998b: 131-135] recog-
nized only nine subgenera, having placed Reichardtula WHITEHEAD in Clivina [s. str.), and list-
ed Antroforceps BARR as a separate genus).

The subgenera in the Western Hemisphere are characterized in the following key, but only
Antroforceps is treated in detail.

Diagnostic features in key form of Western Hemisphere subgenera of Clivina LATREILLE

1. Mandible with scrobe distinctly laterad, mostly not evident from dorsal aspect. Supra-
antennal lobes prominent, extended almost to anterior margin of clypeus. Clypeus continu-
ous at least in part, lateral wings not sharply set off from median portion, Labial mentum
without prominent U-shaped ridge. Pronotum with prebasal transverse groove and ridge con-
tinuous each side with lateral groove and bead (see LINDROTH, 1961: 158, Fig. 78): posterio-
lateral angles rounded, not angulate. Elytron with two discal setae; humerus rounded; inter-
val 8§ carinate only toward apex; striae 1-5 separate from one another at base. Fore femur
ventrally without a small dentiform projection toward apex. Middle tibia with preapical
apophysis small, not prominent. Abdominal sternum III without pair of complete longitudi-
nally oriented paramedian carinae; sternum VII with setigerous punctures unevenly spaced,

middle two closer to one another than to adjacent lateral punctures-----Paraclivina KULT
Type species: Clivina burmeisteri PUTZEYS, 1866 (by original designation) (LORENZ,
1998a: 135)

' Mandible explanate. depressed, all of scrobe evident in dorsal aspect. Supraantennal lobes
terminated distinctly posteriad anterior margin of clypeus (Figs. 1A-C). Clypeus continuous
at least in part, lateral wings not sharply set off from median portion, or lateral wings dis-
tinctly isolated from median portion. Mentum with or without prominent U-shaped ridge.
Pronotum without prebasal ridge, lateral bead each side extended to basal margin (Figs.
1A-C); posteriolateral angle each side distinctly dentiform, angulate, with or without acces-
sory lateral dentiform projection posteriad posteriolateral angle. Fore femur ventrally with or
without a small dentiform projection toward apex. Middle tibia with preapical seta-bearing
apophysis; if prominent, its seta preapical; if small, its seta apical. Elytron with more than
two discal setae; humerus rounded or bidentiform; interval 8 carinate for most of its length
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or not; striae 1-5 at base separate from one another, or 4 and 5 joined together. Abdominal
sternum IIT with or without paramedian sulci, surface plang - 2

2(1") Abdominal sternum III without paramedian sulci, surface plane. Clypeus continuous at

21

least in part, lateral wings not sharply set off from median portion. Mentum without
prominent U-shaped ridge. Pronotum without accessory lateral tooth posteriad posteriolat-
eral angle. Elytron with four discal setae; humerus rounded; interval 8 carinate toward
apex, only; striae 1-5 at base separate from one another, or 4 and 5 joined together. Fore
femur ventrally without a small dentiform projection toward apex. Middle tibia with
prominent preapical apophysis (Fig. 3F, apo) , its seta preapical. Abdominal sternum VII
with setigerous punctures spaced about evenly -« Clivina (sensu stricto)
Type species: same as for genus; see above,

Abdominal sternum III with pair of paramedian sulci (Fig. 5, ics), longitudinally oriented.
Clypeus continuous at least in part, lateral wings not sharply set off from median portion,
or lateral wings distinctly isolated from median portion. Mentum with or without promi-
nent U-gshaped ridge. Pronotum with or without accessory lateral dentiform projection pos-
teriad posteriolateral angle. Elytron with four to eight setigerous punctures in interval 3;
humerus rounded or bidentiform (Fig. 4, hdp); interval 8 carinate for most of its length or
not; striae 1-5 at base separate from one another, or 4 and 5 joined together. Fore femur
ventrally with or without a small dentiform projection toward apex. Middle tibia with
preapical apophysis prominent (Fig. 3F, apo) or tuberculate. Abdominal sternum VII with
sctigerous plll’lClUrGS Spaced C\"ﬁﬂly OF IO =+rrmverssmrssnmssssssrisrsssassasssssisiasssiasisssinsstonssnsnsansssansassssuinsammaras 3

3(2") Proepisternum with longitudinal carina. Clypeus continuous at least in past, lateral wings

not sharply set off from median portion. Mentum with prominent U-shaped carina, trans-
verse near posterior margin, laterally each side extended to lateroapical margin of lateral
lobe. Pronotum without accessory dentiform projection posteriad posteriolateral angle.
Elytron with discal setae four; humerus rounded; interval 8 carinate toward apex, only;
striae 1-5 at base separate from one another. Fore femur ventrally with a small dentiform
projection toward apex. Abdominal sternum VII (Fig. 5) with setigerous punctures two on
each side, each lateral pair widely separated from one another. Middie tibia with preapical
Epﬂph)’sis pl—orninent (Flg‘ SF‘ apc) st s s e S OTRCLEVERG, KOULT
Type species: Clivina dentipes DEJIEAN, 1825 (by original designation) (LORENZ, 1998a:
160).

Proepisternum without longitudinal carina. Clypeus continuous at least in part, lateral
wings not sharply set off from median portion, or lateral wings distinctly isolated from
median portion. Mentum with or without prominent U-shaped carina. Pronotum with or
without accessory dentiform projection posteriad posteriolateral angle. Fore femur ventral-
ly toward apex dentate or not. Elytron with discal setae four to eight; humerus rounded or
bidentiform (Fig. 4A-B, hdp); interval 8 carinate for most of its length or not; striae 1-5
at base separate from one another, or 4 and 5 joined together. Fore femur ventrally without
a small dentiform projection toward apex. Middle tibial preapical apophysis prominent
(Fig. 3F, apo) or not. Abdominal sternum VII with setigerous punctures spaced evenly or
L0 T TP 4

4(3") Pronotum with accessory lateral dentiform projection posteriad posteriolateral angle (Figs.

1A-C, pdp). Elytron with humerus bidentiform (Figs. 4A-C, hdp), discal setae five or
eight; interval 8 carinate for most of its length. Middle tibia with preapical apophysis (Fig.
3F, apo) prominent, its seta preapical. Clypeus continuous at least in part, lateral wings
not sharply set off from median portion. Mentum without prominent ridge. Elytron basally
with striae 1-5 separate from one another. Abdominal sternum VII with setigerous punc-
tures spaced about evenly i Antroforceps BARR, new status
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Fig. 1. Line drawings of head and pronotum of species of Clivina (Antroforceps): A, C. rubicinda LEConTe; B,
C. sasajii, new species; C, C. bolivari Barr. (from BARR, 1967: 68, Fig. ). Legend: cdp, clypeal dentiform
projection; e, eye; fcs, frontoclypeal suture: ff, frontal fovea; fi, frontal impression; pd, paramedian denti-
form projection; Ic, lateral carina; pdp, posteriolateral dentiform projections; plr, posteriolateral ridge; s,
supraantennal lobe: sor, suborbital ridge; sorp, anteriolateral projection of suborbital ridge; 1, temple; tc,
transverse carina: ti, transverse impression. Scale bar = 0.5 mm.
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Type species: see below.

4'  Pronotum without accessory lateral dentiform projection. Elytron with discal setae four;
humerus rounded, not bidentiform; interval 8 carinate toward apex, only. Middle tibia with
preapical apophysis tuberculate, its seta terminal in position. Clypeus with lateral wings
distinctly isolated from median portion by extension of frontal impressions to anterior
clypeal margin. Mentum with prominent U-shaped ridge. Elytron basally with striae 1-3
separate from one another, 4 and 5 joined together. Abdominal sternum VII (Fig. 5) with
setigerous puncmres two on each side, each lateral pa‘.r w1de]y separated from one another
- Reichardtula WHITEHEAD
Type species: Eupalamus clivinoides SCHMIDT-GOEBEL, 1846 (by original monotypy)
(LORENZ, 1998a: 85).

Subgenus Antroforceps BARR, new status

Clivina “Dix-septieme groupe” PUTZEYS, 1866: 143

Antroforceps BARR, 1967: 66.— WHITEHEAD, 1977: 389, 392. — PERRAULT, 1994: 684. — LORENZ,
1998a: 45; — 1998b: 139.

Type species: Ansroforceps bolivari BARR, 1967 (original designation and monotypy).

Taxonomic note. PUTZEYS (1866: 143) recognized this assemblage by including one of its
members, C. rubicunda LECONTE, in his monospecific group 17. However, Putzeys did not pro-
vide names for his numbered groups, so his intrageneric arrangements are without nomenclatur-
al significance.

Recognition. Adults of this subgenus are distinguished from those of other subgenera by
the character states noted in the diagnoses, above. Most readily seen are the bidentiform
posteriolateral margins of the pronotum, the bidentiform elytral humeri (or crenulate humeral
margins), and the carinate or partially carinate intervals 6-8.

Description. Form average for Clivina to somewhat depressed. Standardized body length:
3.70-5.70 mm., width 1.06-1.76 mm.

Color. Body uniformly rufous, with palpi testaceous.

Microsculpture. Head, dorsal surface: frontoclypeus anteriorly and laterally with mesh
pattern isodiametric, sculpticells large and flat, most of surface smooth, without microlines, or
almost without microlines; vertex and supraantennal lobes smooth also; laterally, temples, ocu-
lar areas and vertex with microlines distinct, mesh pattern isodiametric. Head, ventral surface:
mesh pattern isodiametric, or microlines evident, with few isodiametric sculpticells; gula
smooth or with isodiametric mesh pattern; posteriad eyes, surface more or less rugulose.
Mouthparts: labrum with mesh pattern isodiametric, microlines very fine and difficult to see at
100X ; mandibles dorsobasally smooth, toward apex with very fine microlines, oriented trans-
versely, mesh pattern not evident: scrobes with mesh pattern isodiametric, or surface smooth,
without microlines; ventrally basolaterally, with mesh pattern longitudinal, surface smooth
toward apex; labial submentum with isodiametric mesh pattern, microlines very fine; mentum
smooth medially, laterally with isodiametric mesh pattern, microlines very fine. Thorax: prono-
tum with mesh pattern isodiametric, microlines fine, sculpticells rather large, flat, or surface of
disc smooth, mesh pattern evident. Proepipleuron with mesh pattern slightly longitudinal;
proepisternum with mesh pattern isodiametric; prosternum with very shallow microlines evi-
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Fig. 2. SEM photographs of mandibles of Clivina (Amroforceps) sasajii, new species. A, C, D, lefi mandible,
dorsal. occlusal, and venual aspects, respectively; B, E, F, right mandible, dorsal, ventral, and occlusal
aspects, respectively. Legend: aog, anterior occlusal groove; art, anterior retinacular tooth; bp, basal portion;

i. incisor taoth: m, molar tooth; me, molar ridge: mt, microtrichia; pm. premolar tooth; pmr, premolar ridge:

pog. posterior occlusal groove: rr, retinacular ridge; 1, retinacular tooth; sc, scrobe: 1, terebra; r, terebral

ridge; w1, terebral tooth; vg, ventral groove. Scale bars = 100pm.
dent, mesh pattern not so. Pterothoracic sclerites about same as their prothoracic counterparts.
Elytra: dorsally, nearly smooth, with or without vestiges of mesh pattern; epipleuron with sur-
face rugulose, microlines distinct, irregular. mesh pattern vestigial, or mesh pattern distinct,
sculpticells slightly elongate. Abdominal sterna: mesh pattern isodiametric laterally, slightly
transverse medially, microlines distinct, sculpticells slightly convex, surface beaded.

Head (Figs. 1A-C). Clypeus with anterior margin beaded, concave medially, laterally each
side with or without subdentiform projection; with or without distinct angulate projection; fron-
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Fig. 3. SEM photographs of maxilta, labium, and leg of Cliving (Autroforceps) sasajii, new species. A-B, left
maxilla: A, dorsal aspect; B, ventral aspect. C-E, labium: C, ventral aspect; D, pit organ, orifice; E, ligula,
dorsal aspect. F, middle tibia and tarsomere I, Legend: apo, apophysis; bp, bulbous projection: el, cpilobe;
82, galeomere 2; gs, glossal sclerite: lac, lacinia; Ic, Jateral carina: Ip3, labial palpomere 3; me, median cari-
na; mpd, maxillary palpomere 4; mt, mental tooth; pt, palpifer: pp, paramedian pit organ, orifice; pg, para-
glossa; sp, submental projection; st, stipes; ts!, tarsomere 1. Scale bars A-C and E-F = 100um; D = 50um,
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Fig. 4. Line drawings of left elytron of: A, C. rubicunda LECONTE: B. C. sasajii, new species; C, C. bolivari
Bare (from BaRR, 1967: 68, Fig. 1). Legend: ds, discal seta; hdp, humeral dentiform projections; i6- i8,
intervals 6-8 respectively; le, lateral channel; pp, parascutellar dentiform projection; ps, parascutellar seta;
pss. parascutellar stria; us, umbilical seta. Scale bar = 0.5 mm.

toclypeal suture (Figs. 1 A, B, fes) evident or not medially; frontal impressions (Fig. 1A, fi)
deep, bordered posteriorly by distinct, short longitudinal carina; extended anteriorly about half
length of clypeus; thus, clypeus without areas (“wings”) each side isolated from median area;
frontal fovea moderately deep to shallow and small, to absent; frons each side with prominent
supraantennal lobe (Fig. 1A, sl), dorsoposteriorly with or without sharp transverse carina (Fig.
1C, tc) between posterior extensions of frontal grooves; transverse impression (Figs. 1 A, B, ti)
evident. Laterally, with or without suborbital ridge (Fig. I1C, sor) each side, with two projec-
tions one smaller and one larger (Fig. 1C, sorp); ventrolaterally with or without sharp longitudi-
nal carina extended from margin of gnathal sinus to plane of posterior margin of temple.

Eyes. Normal size, almost as long as temple (Fig. 1A); or microphthalmous (Fig. 1B, ),
with eye about 0.1 length of temple (t); or anophthalmous (Fig. 1C), temporal area irregular in
outline.

Antennae. Antennomeres 4—11 moniliform, each antennomere with width and length
about equal, to filiform, with each antennomere distinctly longer than wide (Fig. 1C).
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Fig. 5. Line drawing of abdominal sterna, and apical portion of hind coxae and metasternum, ventral aspect, of
Clivina {Reichardnda) americana DEgaN, Legend: as, ambulatory seta; he, hind coxa; ics, intercoxal suleus:
ms, metasternum, apex of antecoxat picce; SI-SVII, abdominal sternum H- VII, respectively. Scale bar = 0.5
mm,

Fig. 6. Line drawings of male genitalia, median lobe, left lateral aspect of Clivina (Antroforceps) : A, C. rubicunda
LeCoNTE: B, C. sasafif, new species. Legend: bs, basal sclerite of internal sac. Seale bar = 0.5 mm.

Antennomere | (scape) with single apical seta; antennomere 2 (pedicel) with about six setae;
antennomere 3 moderately densely setose; antennomeres 4-11 densely setose.

Mouthparts. Labrum with anterior margin markedly to slightly subangulate, convex.
Mandibles (Figs. 2 A-F): elongate or not, explanate basally, with ventrolateral margin projected
more or less markedly laterad, occlusal margins (Figs. 2 C, F) with distinct anterior and posteri-
or occlusal grooves (aog and pog, respectively), ventrally with long ventral groove and moder-
ately long microtrichia; left mandible (Fig. 1A) with terebral ridge (tr) markedly concave,
occlusal margin with blunt terebral tooth (tt), broad and blunt retinacular tooth (rt), narrow pre-
molar tooth (pm), and broad molar tooth (m), terminated in acute angle; right mandible (Fig.
1B) with terebral ridge straight, terebral tooth small, retinaculum with anterior tooth (art) promi-
nent, retinacular ridge straight, posterior retinacular tooth not evident, premolar tooth narrow,
molar tooth broad, terminated in acute angle, and basal brush rather small. Maxilla (Figs. 3A,
B): lacinia (lac) with short apical tooth, galeomeres about equal in length, galeomere | sinuate,
galeomere 2 (g2) broader than galeomere 1: palpus, with palpomere 2 markedly thick,
palpomere 3 shorter than palpomeres 2 and 4, palpomere 4 (mp4) broad medially, tapered
markedly to narrowly rounded apex. Labium (Figs. 3 C-E): submental-mental suture complete,
submentum with small paramedian anterior projection (Figs. 3 C, D, sp) each side midline;
mentum basolaterally with pair of large pit organs (pp) with orifices elongate, parallel to sub-
mental-mental suture, each covered by a convex, cap-like projection (bp) of mentum: medially
with sharp keel (Fig. 3C, mc) extended about 2/3 length of sclerite, and laterally with smaller
carina (le); tooth prominent, more so than lateral lobes, apex broadly rounded; tooth flanked by
sharp, dorsally curved dentiform projections of epilobes; or tooth (Fig. 3C, mt) shorter than lat-
eral lobes. and epilobes (el) not projected; lateral lobes relatively short, apically subtruncate,
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Fig. 7. SEM photographs of the ovipositor, left laterotergite, segment IX, and gonocoxa of Clivina
(Antroforceps) sasajii, new species. A, lateral aspect: B, medial uspect; C, ventral aspect. Legend: es, ensi-
form seta; £o, gonocoxa: ns, nematiform seta: pp, pit peg. Scale bars A-B = 100pm: C = 10um.

with dentiform projection laterally; glossal sclerite (Fig. 3E, gs) distinctly narrowed apically,
spathiform; paraglossae (pg) slender, divergent from glossal sclerite, with covering of
microtrichia dorsally; palpomeres markedly slender, elongate, or shorter (Fig. 3C, Ip3), similar
in form and proportions to maxillary palpomeres.

Prothorax. Pronotum slightly (Figs. 1 A, B) to distinctly (Fig. 1C) longer than wide; ante-
rior margin shallowly concave, laterally projected narrowly and distinctly; lateral margins
smooth (Fig. 1A) or crenulate (Figs. 1 B, C), parallel for most of their length, incurved posteri-
orly; biangulate (Fig. 1A, pdp) posteriorly, dentiform projections directed dorsad; posterior
margin narrow, slightly concave, beaded or not; anterior transverse impression indistinct to dis-
tinct; posterior transverse impression not indicated (Fig. 1C), or deep (Fig. 1A), near posterior
margin; median longitudinal impression distinct, narrow, extended from posterior margin nearly
to anterior margin; posteriolateral impressions rather indistinct, continuous with broad, indis-
tinctly delimited lateral grooves; disc very slightly convex, depressed medially in vicinity of
longitudinal impression; surface posteriorly with or without pair of paramedian dentiform pro-
jections, posteriorly directed. Prosternum bicarinate short distance anteriad fore coxae; medially
longitudinally carinate or not for most of length.

Pterothorax. Markedly constricted anteriorly. Metasternum average, distinctly longer than
length of middle coxae, or very short, about subequal in length to length of middle coxae;
metepisternum with lateral margin distinctly longer than width at base, or anterior and lateral
margins subequal in length.

Elytra (Figs. 4 A-C). Elongate, markedly narrowed anteriorly or not; sides parallel for
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most of their length. Humerus clearly bidentiform (Fig. 4A, hdp) with smooth lateral margin, or
unidentiform (Fig. 4C) with crenulate lateral margin (second humeral denticulation not distin-
guishable from serrulations). Parascutellar stria present (Fig. 4A, pss) or absent (Fig. 4C).
Interval 5 slightly convex, not carinate; intervals 6-8 carinate; 6 extended to humerus (Fig. 4A, i6).
Basal ridge represented toward suture by basal, dorsally projected parascutellar dentiform pro-
jection (Fig. 4C, pp), or projection not evident. Discal setae (Fig. 4A, ds) in interval 3 five to
eight.

Hind wings. Normally developed (long), or short stubs, non-functional for flight.

Legs. Elongate, slender; middle tibia with preapical apophysis (Fig. 3F, apo). Tarsomere 1
(ts1) of all legs markedly elongate. Paronychia and arolium leaf-like, rather large, or paronychia
absent, arolium slender, spine-like.

Abdominal sterna. Sternum III with pair of paramedian longitudinal sulci (Fig. 5, ics).
Setae of Sternum VII about equidistant from one another (in contrast to condition illustrated in
Fig. 5).

Male genitalia. Median lobe (Figs. 6 A-B) flat, more or les markedly curved in lateral
aspect, apex narrowly rounded. Internal sac with basal sclerite (bs), but without spines.

Ovipositor (Figs. 7 A=C). Typical for Clivina females. Internal female organs of reproduc-
tion not studied.

Way of life. The species of Antroforceps are variously forest-inhabiting hygrophiles to
troglobites.

Geographical distribution (Fig. 8). Confined to eastern North America, the range of this
subgenus extends from Connecticut south to central Florida, and westward to the Mississippi
Basin and southward in Mexico to southern Tamaulipas.

Chorological affinities. The range of Antroforceps is overlapped by the geographical
ranges of the other four Western Hemisphere subgenera of Clivina (s. lat.).

Phylogenetic relationships (Fig. 9). Adults of this subgenus share with Semiclivina and
Reichardtula the paramedian sulci on abdominal sternum III. (Figs. 5, ics). This is a putatively
synapotypic feature of these three subgenera. Within this complex, Antroforceps adults exhibit a
putatively plesiotypic distribution of the setae of abdominal sternum VII, whereas Semiclivina
and Reicharduda exhibit the apotypic condition (Fig. 5, SVII), accepted as synapotypic for
these taxa. Thus, Antroforceps may be the adelphotaxon of the common ancestor of Semiclivina
and Reichardtula.

Included species.— This subgenus includes three species, treated below.

Key to species of subgenus Antroforceps BARR

1. Pronotum and elytron with lateral margins smooth (Figs. 1A, 4A), not crenulate, without
paramedian dorsal projections. Eye average (Fig. 1A), extended over most of temporal lobe.
Metepisternum elongate, lateral margin longer than width at base. Metathoracic wings of nor-
mal size or short, about length of abdominal sterna II + IL--wweereer C. (A.). rubicunda LECONTE

I' Pronotum with lateral margins more or less distinctly crenulate (Figs. 1B, C), with or with-
out dorsal paramedian projections (posteriad on pronotum, anteriad on elytra). Elytron with
lateral margin smooth (Fig. 4B) or crenulate (Fig. 4C). Head microphthalmous (eye about
0.1 length of temple, Fig. 1B, t) or anopthalmous (Fig. 1C). Metepisternum short, lateral and
basal margins subequal. Metathoracic wings small or absent i 2
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2(1") Elytron (Fig. 4B) with discal setae five, lateral margin smooth, not crenulate; pronotum
(Fig. 1B) with lateral margins shallowly crenulate. Pronotum and elytra without paramedi-
an dorsal projections. Microphthalmous (Fig. [B) oo C. (AL). sasajii, new species

2'  Elytron (Fig. 4C) with discal setae eight, lateral margin crenulate. Lateral margins of
pronotum (Fig. IC) pronouncedly crenulate. Pronotum and elytra with paramedian dorsal
projections (Figs. 1C and 4C). Anophthalmous (Fig. 1C) «-voeeC, (AL). bolivari BARR

Table 1. Variation in range of measurements (mm) and ratios for species of the subgenus Antroforceps BARk.

Species N SBL EW HW/PW PW/EW PW/PL PL/EL
C. rubicunda LEC. 2 4.26-4.54 1.29-1.38 0.7-0.72 0.80-0.85 0.92-0.93 0.4-0.47
C. sasajii, n. sp. 9 3.70-4.27 1.06-1.20 0.73-0.77 0.83-0.89 0.87-0.89 0.46-0.48
C. bolivari BARR i 5.70 1.76 0.89 0.67 0.82 0.43

Clivina (Antroforceps) rubicunda LECONTE

Clivina rubicunda LECONTE, 1857: 81, 82. — BousQUET and LAROCHELLE, 1993: 103. -— DOWNIE and
ARNETT, 1998: 110. — PecK and THOMAS, 1998: 17. — Lorenz, 1998a: 770; — 1998b: 133. —
CIEGLER, 2000: 42.

Type material. Not examined. Identity of this species was established by study of the original description
and of determined specimens in the USNM collection.

Type area. The only locality noted in connection with the original description is “Louvisiana”. A more pre-
cise type locality does not seem to be required at this time.

Recognition. See key to species of subgenus Antroforceps. The most readily observed fea-
tures are the large eyes, and the smooth (non-crenulate) lateral margins of the pronotum.

Description. With character states of subgenus, restricted as in the key to species of
Antroforceps, in the recognition section above, and as follows. For measurements and propor-
tions, see Table 1.

Microsculpture. Head, dorsal surface of frontoclypeus with few microlines posteriorly;
most of surface smooth; ventrally, head capsule and gula with mesh pattern isodiametric.
Mouthparts: mandibles dorsobasally smooth, toward apex and scrobes with very fine microlines,
oriented transversely, mesh pattern not evident; labial submentum and mentum with isodiametric
mesh pattern, microlines very fine. Thorax: pronotum with disc smooth, laterally microlines
fine, mesh pattern obscure; proepipleuron with mesh pattern slightly longitudinal, proepister-
num and prosternum with mesh pattern isodiametric, sculpticells slightly convex, surface bead-
ed; pterothoracic metasternum with mesh pattern transverse, sculpticells flat, laterally mesh pat-
tern isodiametric, surface beaded; metepisternum with mesh pattern isodiametric, sculpticells
slightly convex, surface beaded. Elytra: dorsally smooth, with vestiges of mesh pattern; epipleu-
ron with surface subrugose, microlines distinct, mesh pattern slightly longitudinal.

Chaetotaxy. Elytron with five setae in interval 3.

Head (Fig. 1A). Clypeus: anterior margin without subdentiform projections, delimited
posteriorly by deep narrow frontoclypeal suture (fes); laterally each side without angulate pro-
jection. Vertex posteriodorsally with shallow transverse impression (ti), without transverse
ridge; frontal fovea (ff) distinct; ventrolaterally without sharp longitudinal carina extended from
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margin of buccal fissure to plane of posterior margin of temple.

Antennae. Short, in back-folded position extended to posteriolateral angles of pronotum;
antennomeres 510 submoniliform, as long as wide or very slightly longer, average for Clivina.

Mouthparts. Labrum: anterior margin distinctly rounded, not subangulate. Mandibles
broader and shorter than in C. bolivari. Maxillae: thicker than those of C. bolivari, lacinia more
setose; galea shorter and broader compared to C. bolivari.; palpomeres shorter compared to C.
bolivari. Labium: tooth of mentum less prominent than lateral lobes; apex of tooth narrow; epi-
lobes without dentiform projections: glossal sclerite broader than in C. sasqjii; palpomeres
shorter compared Lo C. bolivari, average for Clivina.

Prothorax. Pronotum (Fig. 1A): proportions as in Table 1, nearly quadrate; anterior margin
shallowly concave, laterally projected narrowly and distinctly; lateral margins smooth; posterior
margin narrow, slightly concave, beaded; anterior transverse impression distinct; posterior
transverse impression deep very close to posterior margin; median longitudinal impression dis-
tinct, narrow, extended from posterior margin nearly 1o anterior margin; posteriolateral impres-
sions indistinct: disc very slightly convex, depressed medially in vicinity of longitudinal impres-
sion; surface posteriorly without pair of paramedian dentiform projections. Prosternum: bicari-
nate short distance anteriad fore coxae; medially narrow, but not carinate for most of length.

Pterothorax. Metasternum longer than middle coxae; metepisternum with lateral margin
distinctly longer than basal width.

Elytra (Fig. 4A). Elongate, sides parallel for most of their length, humerus not markedly
narrowed, distinctly bidentiform (hdp); parascutellar stria (pss) distinct: interval 5 slightly con-
vex, not carinate; interval 6 (i6) slightly convex through most of length, but carinate at base;
interval 7 (i7) carinate for about 1/4 length; interval 8 (i8) carinate, especially marked preapical-
ly and at humeri; basal ridge represented toward suture by basal denticulate projections.

Hind wings. Dimorphic, either macropterous or brachypterous.

Legs. Average in length for Clivina; tarsomere 5 with paronychia not evident, arolium
slender, not leaflike.

Male genitalia. Median lobe (Fig. 6A), in left lateral aspect with ventral surface more
curved and the apical portion distinctly shorter than that of C. sasqjii (cf. Fig. 6B).

Morphological note. Of the 15 specimens examined for wing development, 11 were
brachypterous and four were macropterous, the ratio being about 3:1, indicating the expected
dominance of the brachypterous condition. No geographical pattern was discernible.

Habitat and way of life. Label data suggest that this species is hygrophilous, living in leaf
litter close to flowing or standing water. Records of light collecting indicate that adults fly at
night, as do many other macropterous scaritines.

Geographical distribution (Fig. 8). The known range of this species is confined to eastern
United States, from Connecticut to central Florida in the east, and westward to the Mississippi
Basin (BOUSQUET & LAROCHELLE, 1993: 103; PEck & THomas, 1998: 17; and CiEGLER, 2000:
42.).

Chorological affinities. The northernmost member of Antroforceps, the range of this
species and of C. sasajii approach one another but are not known to overlap.

Phylogenetic relationships (Fig. 9). This species is the putative adelphotaxon of C. sasajii
+ C. bolivari. See below for details.

Material examined. I have seen 21 specimens from the following localities in United
States of America.
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ALABAMA. Monroe Co.: 0.3 mi. E. Peterman, Brushy Ck., beaver pond, 20. V. 1978,
FoLkERTS & RouGHLEY (UASM, female). FLORIDA., Leon Co.: Tall Timbers Res. Sta..
hammock forest, UV light, 16-20. IV. 1970, D. L. HAarris (USNM, female); same locali-
ty, UV light, 10. VII. 1981 (CNCI, sex not determined). IOWA. Johnson Co.: lowa City,
12. V. 1917, L. BucHANAN (USNM, male). MARYLAND. Montgomery Co.: Plummer’s
Island, Carderock, litter, woodland pool, 1974, D. R. WHITEHEAD (USNM, male):
Carderock, 1974 (USNM, 3 males, 3 females). Prince Georges Co.: Anacostia R., 16. VI,
1970, M. DrUckenBrOD (USNM, male); Largo, R. Gorpon (USNM., female). MICHI-
GAN., Saint Clair Co.: Port Huron, VI, C. V. RiLEy (USNM, male). NEW YORK. Kings
Co.: Rockaway Beach, Long Island, 11. VI. 1922, E. SHOEMAKER (USNM, female).
PENNSYLVANIA. Philadelphia Co.: Frankford, Lime Creek, 8. VII, G. M. GREENE
(USNM, female). SOUTH CAROLINA. Florence Co: Florence, 1-11. 1939 (USNM, male,
female); same locality, 1. VIIL. 1958, V. M. KIrk (USNM, male). VIRGINIA. Fairfax Co.:
Mt. Vernon, 14, V. 1924, E. Noyes USNM (female). Montgomery Co.: Great Falls, 19.
VI, F. Knae (USNM, male).

Clivina (Antroforceps) sasajii, new species

Type material. Nine specimens. HOLOTYPE male, labelled: “OKLAHOMA LATIMER
CO./ IV. 83/ Karl Stephan™; “Upland Forest/ under rock™ [handwritten] (KHSC). ALLOTYPE
female, labelled same as holotype (KHSC). PARATYPES: two males, female, labelled same as
holotype (KHSC); three males, one female labelled “OKLAHOMA: Latimer Co./ W. of
Wilburton/ 19-21. XII. 1991/ K. STEPHAN, P. SKELLEY/ pocket gopher burrow * (FSCA).

Type area. Latimer County, eastern Oklahoma, U.S.A.

Specific epithet. The specific epithet is a Latinized adjective, masculine gender, genitive
case, based on the surname of the distinguished Japanese coleopterist and clavicorn specialist,
Professor Dr. Hiroyuki Sasall, to whom this species is dedicated on the occasion of his retire-
ment.

Recognition. See key to species of subgenus Antroforceps. The most readily observed fea-
tures are the very small eyes, and the slightly crenulate lateral margins of the pronotum.

Description. With character states of subgenus, restricted as in the key to species of
Antroforceps, in the recognition section above, and as follows. For measurements and propor-
tions, see Table 1.

Microsculpture. Head, dorsal surface of frontoclypeus anteriorly and laterally with mesh
pattern isodiametric, sculpticells large and flat; most of surface smooth, without microlines;
ventrally, microlines evident, with few isodiametric sculpticells; gula smooth. Mouthparts:
mandibles dorsobasally smooth, toward apex with very fine microlines, oriented transversely,
mesh pattern not evident; scrobes with mesh pattern isodiametric; labial submentum with isodi-
ametric mesh pattern, microlines very fine; mentum smooth medially, laterally with isodiametric
mesh pattern, microlines very fine. Thorax: pronotum with mesh pattern isodiametric, micro-
lines fine, sculpticells rather large, flat; proepipleuron and proepisternum with mesh pattern iso-
diametric; prosternum with very shallow microlines evident, mesh pattern not evident; pterotho-
racic sclerites about same as their prothoracic counterparts. Elytra: dorsally nearly smooth, with
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vestiges of mesh pattern: epipleuron with surfaces seemingly subrugose, microlines distinct,
irregular, mesh pattern vestigial,

Chaetotaxy. Elytron (Fig. 4B) with five setae in interval 3.

Head (Fig. 1B). Clypeus: anterior margin slightly angularly concave, without dentiform
projections laterally; frontoclypeal suture (fes) complete but shallow. Frons anteriodorsally each
side with prominent supraantennal lobe; posteriodorsally with transverse groove bordered dor-
sally by slightly developed ridge between posterior extensions of frontal impressions; medial
fovea small, very shallow, obsolescent; laterally, suborbital ridge slightly developed; without
ventrolateral longitudinal ridge.

Antennae. Short, in backfolded position extended only to about posteriolateral angles of
pronotum; antennomeres 5-10 submoniliform, as long as wide or very slightly longer, average
for Clivina.

Mouthparts. Labrum: anterior margin slightly convex medially. Mandibles (Figs. 2 A-F)
about average for Clivina adults, distinctly shorter and wider than those of C. bolivari. Maxillae
(Figs. 3 A-B): thicker than those of C. bolivari, lacinia more setose and wider than that of C.
bolivari; galea shorter and wider; palpomeres, especially mp3 and 4, shorter than those of C.
bolivari. Labium (Figs. 3 C-E): mentum with tooth (Fig. 3C, mt) shorter than lateral lobes;
apex narrowly rounded; epilobes (el) without dentiform projections; glossal sclerite (Fig. 3E,
gs) wider than in C. bolivari; palpomeres shorter than those of C. bolivari, average for Clivina.

Prothorax. Pronotum (Fig. 1B): proportions as in Table 1, more elongate than pronotum of
C. rubicunda, less so than that of C. bolivari; anterior margin shallowly concave, laterally pro-
jected narrowly and distinctly; lateral margins slightly crenulate, parallel for most of their
length, incurved posteriorly; posterior margin narrow, slightly concave, beaded; anterior trans-
verse impression distinct: posterior transverse impression deep, very close to posterior margin;
median longitudinal impression distinct, narrow, extended from posterior margin nearly to ante-
rior margin; posteriolateral impressions rather indistinct, continuous with broad, indistinctly
delimited lateral grooves; disc very slightly convex, depressed medially in vicinity of median
longitudinal impression; surface posteriorly without pair of paramedian dentiform projections.
Prosternum: bicarinate short distance anteriad fore coxae; medially narrow, but not longitudinal-
ly carinate for most of length.

Pterothorax. Metasternum very short, about subequal in length to length of mid coxae;
metepisternum with lateral margin in length subequal to basal width.

Elytra (Fig. 4B). Elongate, sides parallel for most of their length; parascutellar stria evi-
dent, but short and shallow; interval 5 slightly convex, not carinate; interval 6 slightly convex
through most of length, but carinate in about basal 1/4; interval 7 carinate for most of length;
interval 8 carinate; basal ridge represented toward suture by basal dentiform projections.

Hind wings. Brachypterous.

Legs. Average in length for Clivina; tarsomere 5 with paronychia not evident, arolium
slender, not leaflike Male genitalia. Median lobe (Fig. 6B), in left lateral aspect with the ventral
surface rather less curved and the apical portion distinctly longer than that of C. rubicunda.

Ovipositor. As in Figs. 7 A-C.

Habitat. Label data suggest that this species is mesophilous, living away from standing
water, in forest soil, or in pocket gopher (probably Geomys bursarius dutcheri DAVIS) burrows,
in more open situations.

Geographical distribution (Fig. 8). This species is known only from eastern Oklahoma.
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Chorological affinities. The range of this species is isolated from those of its closest rela-
tives: close to, but west of C. rubicunda, and removed considerably to the north of C. bolivari.

Phylogeneric relationships (Fig. 9). This species is the putative adelphotaxon of C. bolivari.
See below for details.

Material examined. Type material, only. See above for details.

Clivina (Antroforceps) bolivari BARR

Antraforeeps bolivari, BARR, 1967: 66. — LORENZ, 1998b: 139.

Clivina bolivari; BALL and SHPELEY, 2000: 377.

Type material. HOLOTYPE male, labeled: “TYPE * [red paper]; “M. C. Z. / Type / 31547" [red paper];
“MEXICO Tamps./ Sotano de Ia Joya/ O. Knox — E. ALEXANDER” [handwritten];“Antroforceps! bolivari
Barr/ HOLOTYPE [female symbol]” [handwritten] (MCZC).

Type locality. Mexico, State of Tamaulipas, Sotano de la Joya.

Recognition. Many features distinguish adults of this species from other members of the
genus Clivina. The most readily observed are: absence of eyes, and the markedly crenulate lat-
eral margins of the pronotum and elytra. Also, for a specimen of Clivina, the holotype has rela-
tively long appendages, particularly readily seen in the proportions of antennomeres 5-10.

Description. With character states of subgenus, restricted as in the key to species of
Antroforceps, in the recognition section above, and as follows. For measurements and propor-
tions, see Table 1.

Microsculpture. Head, dorsal surface of frontoclypeus anteriorly and laterally with mesh
pattern isodiametric, sculpticells large and flat; most of surface smooth, without microlines:
ventrally, microlines evident, with few isodiametric sculpticells; gula smooth. Mouthparts:
mandibles dorsobasally smooth, toward apex with very fine microlines, oriented transversely,
mesh pattern not evident; scrobes with mesh pattern isodiametric; labial submentum with isodi-
ametric mesh pattern microlines very fine; mentum smooth medially, laterally with isodiametric
mesh pattern, microlines very fine. Thorax: pronotum with mesh pattern isodiametric, micro-
lines fine, sculpticells rather large, flat; proepipleuron and proepisternum with mesh pattern iso-
diametric; prosternum with very shallow microlines evident, mesh pattern not evident; pterotho-
racic sclerites about same as their prothoracic counterparts. Elytra: dorsally, nearly smooth, with
vestiges of mesh pattern; epipleura with surfaces seemingly subrugose, microlines distinct,
irregular, mesh pattern vestigial.

Chactotaxy. Elytron (Fig. 4C) with eight setae in interval 3.

Head (Fig. 1C). Clypeus: anterior margin concave medially, concavity each side with sub-
dentiform projection; laterally each side with distinct angulate projection (edp). Frontoclypeal
suture not evident medially. Frons antericdorsally each side with prominent supraantennal lobe;
posteriodorsally with sharp transverse carina (tc) between posterior extensions of frontolateral
impressions; medial fovea absent. Laterally, with suborbital ridge (sor) each side, with two pro-
Jjections one smaller and one larger (sorp); ventrolaterally with sharp longitudinal carina extend-
ed from margin of buccal fissure to plane of posterior margin of temple.

Antennae. Elongate, in backfolded position extended to about basal 1/3 of elytra; anten-
nomeres 5-10 filiform; all antennomeres distinctly longer than wide.
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Mouthparts. Labrum: anterior margin subangulate (Fig. 1C), convex, much more so than
in C. sasajii (Fig. 1B). Mandibles (Fig. 1C) slender, more elongate than in C. sasajii. Maxillae:
slender: lacinia more slender than that of C. sasajii, and less setose; galea more elongate and
slender; palpomeres more slender and elongate, especially mp3 and 4. Labium: mentum with
tooth prominent, more so than lateral lobes, apex broad: tooth flanked each side by sharp, dor-
sally curved dentiform projections (part of epilobes); glossae more slender than in C. sasqjii;
palpomeres markedly slender, elongate.

Prothorax. Pronotum (Fig. 1C): proportions as in Table 1, elongate: anterior margin shal-
lowly concave, laterally projected narrowly and distinctly; lateral margins distinctly crenulate,
parallel for most of their length, incurved posteriorly; posterior margin narrow, slightly concave,
not beaded; anterior transverse impression indistinct, posterior transverse impression not indi-
cated: median longitudinal impression distinct, narrow, extended from posterior margin nearly
to anterior margin; posteriolateral impressions rather indistinct, continuous with broad, indis-
tinctly delimited lateral grooves; disc very slightly convex, depressed medially in vicinity of
longitudinal impression; surface posteriorly with pair of paramedian dentiform projections (pd),
posteriorly directed; prosternum bicarinate short distance anteriad fore coxae; medially longitu-
dinally carinate for most of length.

Pterothorax. Markedly constricted anteriorly; metasternum very short, about subequal in
length to length of mid coxae; metepisternum with length of lateral margin subequal to width at
base.

Elytra (Fig. 4C). Elongate, markedly narrowed anteriorly; sides parallel for most of their
length; parascutellar stria absent; intervals 5 and 7 slightly convex, not carinate; interval 6
slightly convex through most of length, but carinulate near humerus; interval 8 carinate, espe-
cially marked preapically and at humeri. Basal ridge represented toward suture by parascutellar
dentiform projection (pp). Lateral channel (Ic) very broad.

Hind wings. Brachypterous, short stubs, non-functional for flight.

Legs. Elongate, slender for Clivina; tarsomere 5 with paronychia and arolium leaf-like,
rather large.

Male genitalia: unknown.

Habitar. The holotype was collected in a deep cave, and its features suggest that the
species must be a troglobite.

Geographical distribution (Fig. 8). This species is known only from the Sierra de
Guatemala mountains, in northeastern Mexico.

Chorological affinities. The southernmost member of Antroforceps, this species is isolated
by the eastern part of the Chihuahuan desert from the other members of its subgenus.

Phylogenetic relationships (Fig. 9). This species is the putative adelphotaxon of C. sasajii,
new species.

Evolutionary aspects

By placing taxonomic information in an evolutionary context, greater generality may be
achieved (see, for example, the zoogeographical treatment of West Indian species of Clivina by
NicHoLs [1988b: 91]). However, because of paucity of information about Antroforceps, and
because this present contribution is focused on only a portion of the genus Clivina, an elaborate



Subgenera of Clivina and revision of subgenus Antroforceps 51

g

{ C.(A)sasaji M, §’ w';;:.‘\ |

C. (A) bolivari Bar =~ X% "ﬁ""

13\\_ £ )
S o L
0 00 400 600 B0 1000 moes ;/
0 200 500 1000 1400 kdometers
e l ==

Fig. 8. Map of eastern North America, showing the known geographical ranges of the species of subgenus
Antraforceps.

analysis of the data hardly seems justified. Figure 9 summarizes my views about relationships.
Distribution of only a few of the character states of the included taxa is indicated.

Al the subgeneric level, Clivina, Semiclivina, Reichardtula and Antroforceps are postulat-
ed to form a monophyletic group, the Clivina assemblage, based on development of the flat-
tened mandibles (i.e., with scrobes dorsal rather than lateral). Within the Clivina subgeneric
assemblage, Semiclivina, Reichardiula and Antroforceps are postulated to form a monophyletic
group, based on development of the intercoxal sulci of abdominal sternum VII. From that tri-
subgeneric grouping, Antroforceps arose, retaining a plesiotypic arrangement of setae on
abdominal sternum VII, but developing a second set of pronotal posteriolateral dentiform pro-
jections, and an additional pair of discal setae of the elytra.

Within Antroforceps, the evolutionary trajectory is postulated to be departure from a
hygrophilic environment to a mesophilic one and from a way of life that involved flight by
adults to a more sedentary and fossorial one, in which the metathoracic wings were markedly
reduced (along with the metathorax itself), with a loss of flight capacity. Also, the eyes were
reduced markedly. Relatively uninterrupted life below the surface led eventually to cavernicoly,
probably with an intermediate step, of life in rodent burrows. Obligate cave life led eventually,
through mutation and natural selection, to loss of eyes, and lengthening of appendages, in the
absence of the need to dig one’s way through soil.

Geographical correlates (Fig. 8) of the evolutionary hypothesis for the species of
Antroforceps are relatively simple. The three species are allopatric, with C. rubicunda in and
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east of the Mississippi Basin; C. sasajii, west of the Mississippi Basin; and C. bolivari, in a cave
in Mexico, south of the ranges of the other two species, and south of the intervening
Chihuahuan desert. To explain the pattern, I postulate an ancestral hygrophilous species, living
in sites along water courses, shaded by members of a plant assemblage essentially similar to the
extant Eastern Deciduous Forest, with a geographical range more or less encompassed by the
ranges of the presently extant species of Antroforceps.
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Fig. 9. Phylogenetic diagram, illustrating the postulated relationships of the known Western Hemisphere subgen-
era of Clivina and of the species of subgenus Antroforceps.
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An initial climatic change (probably drying in late Pliocene-Pleistocene time) divided the
range of the ancestral Antroforceps species into an eastern and western segment, the eastern seg-
ment differentiating to produce C. rubicunda, and the western segment being the ancestral stock
of C. sasajii + C. bolivari. This western stock adapted to the drier climate in which it found
itself by seeking the humidity it required underground (including rodent burrows). Perhaps more
intense drying led to spread eastward of the Chihuahuan desert, and the division of the western
Antroforceps stock, with the northern segment giving rise to the structurally and behaviorally
more primitive C. sasajii, and the southern segment producing the highly derived troglobitic C.
bolivari.

As support for the evolutionary sequence postulated above, I note that it correlates in a
general way with sequences postulated for other carabid groups (see, for example, BALL and
NimMo (1983: 350-353]). But more than such a correlation is needed for support of the hypoth-
esis, in particular much more data about the western and southern species of Antroforceps, each
of which is known only from a single locality or two localities in close proximity to one anoth-
er. Are additional related species, whose combinations of structural features fill the marked gap
between the features of C. bolivari and C. sasajii, to be found in caves or in association with
Mexican species of the pocket gopher genus Geomys? Such would help to confirm the postulat-
ed phylogenetic connections. We will know only if someone does the necessary exploratory
work. We may hope that such a person will receive whatever cooperation is required from gov-
ernmental authorities of both United States and Mexico charged with the responsibility of envi-
ronmental protection.

Concluding remarks

This has been an interesting and rewarding study. It has been personally enlightening, and
1 hope may have shed some light on a group of beetles which has attracted much less attention
in North America than it deserves. Drab and uniform the adults of the genus Clivina may be, but
they exhibit a wealth of structural features that should help to reveal their evolutionary patterns.
The subgenus Antroforceps itself, must be of substantial evolutionary interest, exhibiting as it
does, a wide range of variation in morphological features, including transformation series con-
necting burrowing geophily and cavernicoly. Many years of deeply satisfying work await any-
one who elects to take up the challenge of revising Clivina for the Western Hemisphere, or for
that matter, investigating the clivinines more generally.
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Notes on Three Species of Pidonia (Coleoptera: Cerambycidae)
from Vietnam, with Descriptions of Two New Species

Mikio KUBOKI
4715, Ohara 1-chome, Setagaya-ku, Tokyo, 156-0041 Japan

Abstract Three species of the lepturine genus Pidonia are recorded from northern Vietnam,
of which two are new to science. These new species belong to the subgenus Pidonia (s. str.)
and named P. (P.) sciaphila and P. (P.) morikawai. The diagnostic features of P. insperata A.
Sarto are described. The subgeneric assignment of these three species is noted.

Key words Pidonia; Coleoptera; Cerambycidae; New Species; Vietnam.

The lepturine genus Pidonia MULSANT consists of 150 species distributed over the temper-
ate zone of Holarctic Region. Up to the present, one species of this genus has been recorded
from northern Vietnam.

The present paper contains the result of my study on the species of the genus Pidonia
obtained in the mountainous areas of northern Vietnam. The Pidonia specimens were almost
collected in a hill on the northern ridge of mountain near the pass “Deo Tram-Ton”, which is a
little more than 2,000 m in altitude. The tree-covered hills have been partially deforested and
are in use for pasture. Most Pidonia specimens were collected on the blossoms of Castanopsis
sp. blooming on the border of primeval forest.

Among three species of the genus collected, two species are new to science and will be
named P. (P.) sciaphila and P. (P.) morikawai. Only known species, P. insperata A. SAITO is
redescribed and noted with reference to the subgeneric assignment. The holotypes designated in
this study are preserved in the collection of the National Science Museum (Nat. Hist.), Tokyo.

Before going further, 1 wish to express my hearty thanks to Messrs. T. KITAMURA, K.
Morikawa and K. Tsutsul, for their kind offer of valuable specimens.

Pidonia (Pidonia) insperata A.SAITO, 1995

Pidonia (Crypropidonia) insperata A. SAITO, 1995, Elytra, Tokyo, 23 (2): 160, figs. 1-14 ( &*, Hoang Lien
Son Mis., northern rigde of Mt. Phang Si Pang, 1,950 m in altitude, in Lai Chau Province, May 17,
1995; NSMT).

Pidonia (Pidonia) insperata: KUBOKI, 1997, Coleopterists’ News, (119): 7.

Elytra yellowish fulvous with black markings; latero-basal marking small; latero-median
marking small in male, or large, triangular in female; latero-apical marking weakly falcate in
female; apical marking narrowly present.
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Apical segment of maxillary palpi relatively large, triangular, broadened apicad, obliquely
truncate at apex. with straight outer margin in male, or club-shaped in female, gradually broad-
ened in basal two-thirds and narrowed towards apex, obliquely truncate at apex, with curved
ouler margin.

Prothorax obtusely angulate and prominent laterally just before the middle, shallowly con-
stricted before and behind the prominence. Elytra separately subtruncate at apices.

Diverticulum of male genitalia relatively short.

Spermatheca lightly sclerotized, strongly swollen, widest before the middle, gradually nar-
rowed towards apex; cornu curved at apical part; ramus flat with relatively short spermathecal
gland; collum truncate without transverse crease.

Specimens examined. 34", 4% ¢, Hoang Lien Son Mts., northern ridge of Mt. Phang Si Pang,
2,050 m in altitude, Lai Chau Province, 30. IV.~1. V. 1997, M. KUBOKI leg.: ditto, 2J" &', K. TsuTsu1 leg.;
ditto. 22 &, T. KITAMURA leg.: ditto, 4 & &, 4% ¥, K. MORIKAWA leg.; 14", southern part of the pass Deo
Tram-Ton, 1,720 m in altitude, Lai Chau Province, 29. IV. 1997, K. MORIKAWA leg.

The proportion of paraproct to the ovipositor excluding styli varies from species to species
in the genus Pidonia. The paraproct is generally well developed in the subgenus Pidonia (s.
str.) than in the subgenera Mumon, Omphalodera and Cryptopidonia. P. insperata and P. sub-
metallica are the only exceptions so far examined in the subgenus Pidonia (s. str.), of which the
paraproct is short and almost of the same proportion as in the species of the subgenus Munon.

The subgenus Cryptopidonia is characterized by the following combination of morpholog-
ical features: prothorax roundly expanded laterally just before the middle; latero-median mark-
ings of elytra well developed, orbicular to oblong; elytra separately rounded at apices; diverticu-
lum long; spermatheca minutely striated; collum of spermatheca funnel-shaped. As P. insperata
does not possess these features, it should be transferred from the subgenus Cryptopidonia to
Pidonia s. str.

Pidonia (Pidonia) sciaphila KUBOKI, sp. nov.
(Figs. 1-8)

Body medium in size, elongate, slightly tapering apicad in male, tumid in female, fur-
nished with pale fulvous pubescence.

Length: 8.2 mm (male), 7.8 mm (female); breadth: 2.1 mm (male), 2.2 mm (female).

Colour: Body almost fulvous. Head brownish fulvous; mouth parts fulvous except for
reddish brown apex of mandibles; apical segment of maxillary palpi dark brown; antennae
brownish fulvous, 3rd to 11th segments dark brown, with brownish fulvous apex on 7th to 10th
segments, 11th segment almost brownish fulvous. Eyes black. Prothorax brownish fulvous.
Scutellum brownish fulvous. Legs brownish fulvous; dorsal side of femora dark brown in apical
half: front tibiae dark brown with brownish dorsal side; middle and hind tibiae dark brown; tarsi
and claws almost dark brown. Elytra entirely yellowish fulvous. Abdomen bicoloured; 1st and
2nd sternites dark brown; 3rd to Sth sternites brownish fulvous.

Head broader across eyes than basal breadth of prothorax (male, 1,08: 1.0; female, 1.02:
1.0); temples strongly produced behind eyes, then convergent and abruptly constricted at neck;
frons subvertical and transverse, covered with coarse punctures, bearing a fine but distinct medi-
an longitudinal furrow extending backwards; vertex fairly flat, weakly convex above, finely
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Figs. 1-8. Pidonia (Pidonia) sciaphila KuBokl, sp. nov., from northern Vietnam. 1, 3, 4, 5.6, 452, 7. 8, . 3,
genilal organ (m=median lobe; I=lateral lobes; e=endophallus; d=diverticulum) in lateral view; 4, lateral
lobes in ventral view: 5, last abdominal tergite; 6, 7, last abdominal sternite; 8, spermatheca, Scales: 1, 2
2.0mm, 8 0.2 mm, the rest 0.4 mm.

punctate, shining and sparsely clothed with fine pubescence. Eyes relatively prominent, moder-
ately faceted, and strongly emarginate at middle of inner margin. Antennae relatively long and
slender; apical two segments surpassing elytral apices in male; apical segments barely reaching
elytral apices in female; the order of each antennal segment in comparative length as follows:
male, 5>3>6>1+2>4 and female, 5>3>6>4>1+2. Apical segment of maxillary palpi triangular,
sharply broadened apically with straight outer margin in male; apical segment gently broadened
apically with curved outer margin in female.

Prothorax longer than basal breadth (male, 1.12: 1.0; female, 1.02: 1.0), strongly angulate
and prominent laterally just before the middle, deeply constricted before and behind the promi-
nent; breadth across prominent portions distinctly broader (male, 1.06: 1.0) or narrower (female,
0.96: 1.0) than base; basal margin weakly bisinuate; disc of pronotum convex above, finely and
closely punctate, sparsely clothed with fine pubescence. Scutellum small and triangular, slightly
longer than broad, bearing thin pubescence on the surface. Elytra 2.50 times (male) or 2.28
times (female) as long as basal breadth, gradually narrowed posteriad (male) or almost parallel-
sided (female), and separately truncate at apices; surface sparsely and shallowly punctate,
sparsely clothed with subappressed pubescence; interspace between punctures narrower than
diameter of each puncture.

Legs relatively slender, clothed with short pubescence; femora clavate; tibiae linear,
straight; tarsi densely clothed with short pubescence on under surface.

Abdomen elongate and gradually narrowed towards apex; last abdominal tergite as shown
in Fig, 5 (male); apex of last abdominal tergite subtruncate in female; last abdominal sternites as
shown in Fig. 6 (male) or in Fig. 7 (female).

Male genitalia: Median lobe as shown in Fig. 3; lateral lobes shorter than median lobe,
each apex roundly produced, bearing relatively long terminal hairs (Fig. 4); endophallus long
and furnished with a pair of falcate sclerites; diverticulum short (Fig. 3).

Female genitalia: Spermatheca lightly sclerotized as shown in Fig. 8; vagina gradually
enlarged basad; valvifer narrowed apicad; apical segment of coxite elliptic and strongly sclero-
tized; stylus abaxially united to the apical part of coxite, linearly oblong, sclerotized except for
apex, with long and sparse hairs in the terminal area.
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Distribution: Northern Vietnam.

Type series. Holotype: &', Hoang Lien Son Mts., northern ridge of Mt. Phang Si Pang,
2,050 m in altitude, Lai Chau Province, 1. V. 1997, K. TsuTsUI leg. Paratype: 1%, same locali-
ty as for the holotype, 1. V. 1997, K. MORIKAWA leg.

Remarks. This new species resembles P. straminea HOLZSCHUH from Sichuan, China, but
may be readily distinguished from it by the brownish fulvous antennae, sharply pointed apex of
the median lobe of the male genitalia and longer lateral lobes of the male genitalia.

Erymology. The specific name is derived from Greece “skia- = scia-" means shadow, and
“-phila” means loving.

Pidonia (Pidonia) morikawai KUBOKI, sp. nov.
(Figs. 9-16)

Body relatively medium, elongate, slightly tapering apicad in male but tumid in female
and furnished with pale fulvous pubescence.

Length: 8.1 mm (male), 7.3 mm (female); breadth: 2.1 mm (male), 2.1 mm (female).

Colour: Body almost fulvous. Head reddish fulvous; mouth parts fulvous except for red-
dish brown apex of each mandible; apical segment of maxillary palpi dark brown; antennae red-
dish fulvous; 3rd to 7th segments dark brown; 8th to 11th segments brownish yellow. Eyes
black. Prothorax reddish fulvous. Scutellum reddish fulvous. Legs brownish fulvous; dorsal side
of femora dark brown in apical half; tibiae dark brown; tarsi and claws almost dark brown.
Elytra almost yellowish fulvous; apical marking very faintly present. Abdomen brownish ful-
vous.

Head broader across eyes than basal breadth of prothorax (male, 1.02:1.0; female,
1.02:1.0); temples weakly produced behind eyes, then convergent and gently constricted at
neck; frons subvertical and transverse, covered with coarse punctures, bearing a fine but distinct
median longitudinal furrow extending backwards; vertex fairly convex above, coarsely punc-
tate, sparsely clothed with fine pubescence. Eyes relatively prominent, moderately faceted, and
strongly emarginate at middle of inner margin. Antennae relatively long and slender; apical two
segments surpassing elytral apices in male or apical segments barely reaching elytral apices in
female; last segment 5.5 times (male) or 5.7 times (female) as long as wide; the order of each
antennal segment in comparative length as follows: male, 5>3=6>1+2>4 and female,
5>3=6>1+2>4. Apical segment of maxillary palpi club-shaped, gradually broadened to two-
thirds from base, then narrowed towards apex, obliquely truncate at apex, with curved outer
margin in male, or gently broadened apically with curved outer margin in female.

Prothorax longer than basal breadth (male, 1.08:1.0; female, 1.04:1.0), strongly expanded
laterally just before the middle, shallowly constricted before and behind the prominence;
breadth across prominent portions slightly broader (male, 1.02: 1.0) or slightly narrower
(female, 1.0: 0.98) than base; basal margin weakly bisinuate; disc of pronotum strongly convex
above, finely and closely punctate, sparsely clothed with fine pubescence. Scutellum small and
triangular, slightly longer than broad, bearing thin pubescence on the surface. Elytra 2.42 times
(male) or 2.28 times (female) as long as basal breadth, gradually narrowed posteriad (male) or
almost parallel-sided (female), and weakly subtruncate at apices; surface sparsely and shallowly
punctate, sparsely clothed with subappressed pubescence; interspace between punctures narrow-
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Figs. 9-16. Pidonia (Pidonia) morikawai KUBOKL, sp. nov., from northern Vietnam. 9, 11, 14, 15, &% 10, 12, 13,
16, #. 11, median lobe in lateral view; 12, apical part of ovipositor; 13, 14, last abdominal sternite; 15, last
abdominal tergite; 16, spermatheca. Scales: 9, 10 2.0 mm, 16 0.2 mm, the rest 0.4 mm.

er than diameter of each puncture.

Legs relatively slender, clothed with short pubescence; femora clavate; tibiae linear,
straight; tarsi densely clothed with short pubescence on under surface.

Abdomen elongate and gradually narrowed towards apex; last abdominal tergite as shown
in Fig. 15 (male) or apex of last abdominal tergite subtruncate and shallowly emarginate at mid-
dle in female; last abdominal sternites as shown in Fig 14 (male) or in Fig. 13 (female).

Male genitalia: Median lobe falcate in lateral view, relatively small, weakly curved ven-
trad and sharply pointed at apex (Fig. 11); lateral lobes shorter than median lobe, each apex
roundly produced and obliquely subtruncate, bearing relatively long terminal hairs.

Female genitalia: Spermatheca lightly sclerotized as shown in Fig. 16; vagina gradually
enlarged basad; valvifer narrowed apicad; apical segment of coxite and stylus as shown in Fig.
12,

Distribution: Northern Vietnam.,

Type series. Holotype: &', Hoang Lien Son Mis., northern ridge of Mt. Phang Si Pang,
2,050 m in altitude, Lai Chau Province, 30. IV, 1997, K. TSuTsuI leg. Paratype: 1%, same
locality as for the holotype, 1. V. 1997, K. MORIKAWA leg.

Remarks. This new species resembles P. sciaphila KUBOKI, but may be readily distin-
guished from it by the angulate and prominent prothorax at sides; the subtruncate elytral apex;
the small and gently curved median lobe of male genitalia and the triangular maxillary palpi of
male.

Etymology. The specific name of the new species is dedicated to Mr. Kiyoshi MORIKAWA
who collected a part of the specimens on this study.
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A New Sawfly of the Genus Priophorus (Hymenoptera:
Tenthredinidae) from Mt. Hakusan, Honshu, Japan

Ichiji TOGASHI
1-Chome, Honmachi, Tsurugi-machi, Ishikawa, 9202121 Japan

Abstract Priophorus hakusanensis sp. nov. from Japan is described and illustrated.
Key words Tenthredinidae, Nematinae, Priophorus, new srpecies, Japan.

In Japan, six species of the Priophorus are known to occur at present such as P. cydoniae
(TAKEUCHI), P. hyonosanus OKUTANI, P, morio (LEPELETIER), P. nigricans CAMERON, P. omo-
goensis OKUTANI and P. pallipes (LEPELETIER) (ABE & TOGASHI, 1989). Recently, the seventh
species was captured in Mt. Hakusan, Ishikawa Pre., Japan, which is close to P. morio, but the
structures of the lancet and penis valve are different, and thus, it is described in this paper as a
new species in the followings.

Priophorus hakusanensis sp. nov.
(Figs. 1-13)

Female. Length 7 mm. Body entirely black, but cenchrus milky white. Antenna black.
Wings slightly infuscate, stigma and veins dark brown to black. Legs black with following parts
pale ocherous: apical portion of fore and mid femora, basal portion of all tibiae, inner side of
fore and mid tibiae, inner side of two basal segments of fore and mid tarsi except for apical por-
tions.

Head transverse; circumocellar, interocellar, and postocellar furrows indistinct; lateral fur-
rows distinct and linear (Fig. 1); postocellar area slightly convex, transverse (ratio between
length and width about 1.0 : 1.4); COL : POL : OCL = 1.0 : 1.0 : 1.0; frontal area nearly flat-
tened; median fovea slightly concave, with a median longitudinal furrow (Fig. 2); lateral fovea
distinct, nearly circular in outline, open below, with a conical projection in middle; supraclypeal
area convex; supraclypeal fovea distinct; clypeus slightly convex, with a median longitudinal
carina (Fig. 2), slightly emarginate at anterior margin; labrum nearly flattened; malar space
long, nearly as long as basal breadth of mandible; postorbital groove distinct; postgenal carina
distinct but short.

Antennae long, longer than costa of forewing (ratio about 1.0 : 0.8) ; relative lengths of
segments about 2.0 : 1.0:8.0:9.2: 9.2:7.5: 6.7 : 6.7 : 6.7; pedicel rectangular (ratio between
length and width about 1.0 : 1.7) .

Thorax: mesoscutellum nearly flattened; epicnemium indistinct. Wings: petiole of anal cell
of hindwing about 2.2 times as long as nervulus. Legs: hind basitarsus slightly longer than fol-
lowing 3 segments combined (ratio about 1.0 : 0.8-0.9) (Fig. 3); fore inner tibial spur simple
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Figs. 1-8. Priophorus hakusanensis sp. nov. (holotype, female). 1, Head, dorsal view; 2, do, front view; 3, hind
tarsus. lateral view: 4, hind basitarsus and hind inner tibial spur, lateral view; 5, fore inner tibial spur, lateral
view: 6, claw, lateral view; 7, sawsheath, dorsal view; 8, do, lateral view. Figs. 9-10. basal 3 segments of
antenna and claw of male of P. hakusanensis sp. nov. (paratype, male). 9, basal 3 segrnents of antenna, later-
al view: 10, claw, lateral view.

(Fig. 5); tarsal claw as in Fig. 6; hind inner tibial spur long, about 1.7 times as long as apical
breadth of hind tibia (Fig. 4).

Abdomen: sawsheath in dorsal and lateral views as in Figs. 7 and 8; lancet as in Fig. 11;
1st and 2nd annuli divergent; 1st annulus with 9 distinct teeth.

Punctation. Head and thorax except for pronotum covered with fine setigerous punctures,
punctures on anterior half of inner orbits and clypeus larger than those on vertex; supraclypeal
area covered with many longitudinal striae (Fig. 2); metanotum practically impunctate, shining;
upper portion of mesosternum nearly impunctate, shining. Pronotum distinctly and evenly punc-
tured, interspaces between punctures practically impunctate, shining. Central portion of Ist ter-
gite distinctly and evenly punctured, lateral sides of 1st tergite practically impunctate; 2nd to
last tergites covered with fine setigerous punctures.

Male. Length 6 mm. Structure and coloration similar to those of female but OOL slightly
longer than POL (ratio about 1.2-1.3 : 1.0); 3rd antennal segment without projection (Fig. 9);
tarsal claw describe claw-unusual to differ so much from female (Fig. 10). Male genitalia as in
Fig. 12; penis valve as in Fig. 15, with short valvura.

Food plant. Unknown.

Distribution. Japan (Honshu).

Holotype: ¥, 11. V. 1998, Mt. Hakusan (alt. 1300-1500 m), Ishikawa Pref., I. TOGASHI
leg. Paratype: J', data same as for holotype. All types are deposited in the collection of the
National Science Museum (Nat. Hist.), Tokyo.

Remarks. This new species runs to P. morio (LEPELETIER) in BENSON’s (19358 as brullei)
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Figs. 11-13. P. hakusanensis sp. nov, 11, lancet (holotype): 12, male genitalia (paratype); 13, penis valve
(ditto} .

and SMITH's (1974) key, but it is easily separable from the latter by having 9 distinct teeth of the
Ist annulus of the lancet (in morio, the 1st annulus has 4 or 5 distinct teeth), by the black tegula
(in morie, the tegula is brownish to whitish), and by the lancet having 9 serrulae (in morio, the
lancet has 8 serrulae) and by the shape of the penis valve (in norio, the penis valve has a long
valvura, nearly as long as the paravalva, see Fig. 358 in BENSON, 1958 and Fig. 13). From P.
hyonosanus OKUTANI, it is easily separable by the shape of the sawsheath (in Ziyonosanus, the
posterior margin of the sawsheath, in dorsal view, is nearly truncate), by the black tegula (in
hyonosanus, the tegula is yellow), and by the black trochanters (in /hyonosanus, the trochanters
are whitish) .
Etymology: Named after its locality, Mt. Hakusan.
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Distribution of the Lady Beetles (Coleoptera, Coccinellidae) in Plant
Formations in the Russian Far East

Victor N. KUZNETSOV and Evgueni V. ZAKHAROV
Institute of Biology and Soil Sciences, Far Eastern Branch of Russian
Academy of Sciences, Vladivostok, 690022, Russia

Abstract Ninety-two species of the family Coccinellidae are known from the Russian Far
East. The characteristic features of the distribution of the Coccinellidae in biotopes in the Far
East are determined by topography, geographic position of the region, richness of the flora,
and economical activity of man. In forest formations, the greatest species diversity is found in
the broad-leaved forests where 35 species of Coccinellidae are known,

Key words Lady beetles; fauna; ecology; geographic and biotopic distribution; Russian Far
East.

Lady beetles (Coccinellidae) constitute one of the largest families of coleopteroid insects,
including over 5,000 species. The Palearctic region accounts for about 700 species, with 221
species in 45 genera recorded from the former Soviet Union. The overwhelming majority of
lady beetles are predators, feeding on aphids, psyllids, whiteflies, mealybugs, scales, thrips, spi-
der mites, leaf beetle larvae and other small arthropods and are natural regulators of these pests.

The present work is founded upon material collected in field the by the authors in various
natural climatic zones of the Far East (1969-2000). Specimens were obtained from diverse plant
communities in Kamchatka, Magadan, Amur, Sakhalin regions, Primorski krai and Khabarovsk
territory. Both expeditions and stationary studies were conducted.

Our investigations have established that the coccinellid fauna of the Russian Far East
includes 92 species in 35 genera, 11 tribes and 6 subfamilies. In contiguous Far Eastern territo-
ries composition of coccinellid fauna is well studied. Recorded are 153 species from Japan
(Sasan, 1971), 320 species in China (PANG, Mao, 1979), 246 species in Vietnam (HOANG,
1982), 196 species in Taiwan (Yu, WaANG, 1999), 91 species in Korea (PARK, 1993), 86 species
in Mongolia (BIELAWSKI, 1984), 88 species in Canada (BELICEK, 1976), and 475 species in
America North of Mexico (GOrpON, 1985).

Species composition and occurrence of the Coccinellidae are presented in Table 1.
Harmonia axyridis, Coccinella septempunctata septempunctata, Propylea quatuordecimpunctata
and Calvia quatuordecimguttata are the most abundant species in the Far East. Coccinellid
fauna of Primorye is the richest in species composition. Number of species observed are: 67
over the territory of Primorye, 55 in the Amur Region, 50 in Khabarovsk Territory, 40 in
Sakhalin, 29 in Magadan Region, 23 in Kuril Islands, and 20 in Kamchatka (KuzNETSov, 1993,
1997; KuzNETSOV, ZAKHAROV, 2000).

The formation of the regional fauna of Coccinellidae as well as of other insects passed is
influenced with three basic types of vegetation: boreal (taiga), nemoral (broad-leaved) and
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steppe. Evolution of coccinellid fauna was mainly determined by features of geographic posi-
tion, relief and geological history.

Coccinellidae are subdivided into the following groups according to the taxonomic group of
their hosts: 1. aphidophages (58 species), 2. coccidophages (23 species), 3. phylloophages (4
species), 4. micetophages (3 species), 5. mixoentomophages, feeding on various groups of
insects (1 species), and acariphages (3 species). It should be noted that these subdivisions are to
a great extent conventional, as some species feed on both aphids and coccids, but generally
show a preference for one or the other. Besides, most coccinellid species, along with their main
nutritional sources, will also feed on other small insects, including psyllids, whiteflies, and
thrips. The majority of coccinellid species (85) in the Far East of Russia are the predators of
insects and other small arthropod pests, but the following 4 species are phyllophagous:
Henosepilachna vigintioctomaculata, Subcoccinella vigintiguatuorpunctata, Cynegetis
impunctata, and Epilachna chinensis.

The first is a serious pest of potatoes and vegetables (cucumbers, tomatoes etc.) cultivated in
Khabarovsk Territory and Primorsky Territory. Under local conditions the remaining 3 species
live on the grassy vegetation of meadows; they have not yet been recorded on cultivated plants.

Most coccinellid species are strictly confined with definite biotopes and type of vegetation.
Depending on preferred type of vegetation we distinguish 3 basic ecological complexes: 1) den-
drobionts, 2) eurybionts, and 3) chortobionts. In the Far East, some species may shift to other
biotopes. Thus in Siberia, Europe and southern Far East, Anatis ocellata is usually observed in
crowns of conifers but feeds in mass on aphids damaging broad-leaved trees in flood-plain
forests in Kamchatka and Magadan Region. While moving northward, lady beetles select more
arid and well warmed habitats with rare vegetation in river valleys. Moving southward same
species inhabit more dewy and shady habitats with dense plant cover. Zonal change of habitats
is conunon among transzonal species.

On the vast territory of the Far East with its various climatic conditions, relief and geological
history, the following habitats are recognized: tundra, coniferous forests, mixed forests, and forest-
steppe.

The tundra and forest-tundra cover extensive area on the north of Magadan Region,
Kamchatka and Chukotka. Species composition of Coccinellidae is very scarce in the tundra.
Holarctic species prevail here: Anisosticta bitriangularis, A. strigata, Adonia arctica,
Ceratomegila ulkeni, Hippodamia tredecimpunctata, Adalia bipunctata frigida, Coccinella
hieroglyphica mannerheimi, Calvia quatuordecimguttata. Boreal species Anatis ocellata, Myzia
gebleri and Hyperaspis kamtchaticus occur in shrubby bushes of cedar elfin wood.

In the light coniferous taiga located southward to the tundra and covering wide area in
Magadan Region, Kamchatka and Sakhalin, fauna of Coccinellidae is presented by boreal species.
Holarctic (Coccinella trifasciata, C. nivicola, C. hieroglyphica mannerhaimi, C. transversoguttata,
Adalia bipunctata frigida, Anisosticta bitriangularis, Hippodamia tredecimpunctata),
transpalearctic (Hippodamia septemmaculata, Anisosticta novemdecimpunctata, Stethorus
punctillum, Coccinella s. septempunctata, Propylea quatwordecimpunctata), Eurasian taiga
(Scymnus abietis, Myzia oblongoguttata, Adalia conglomerata, Anatis ocellata), Trans-Siberian
(Myzia gebleri, Harmonia axyridis), and East Siberian (Anisosticta sibirica, Adonia amoena)
species occur here.

For the dark coniferous taiga that prevails in Lower Priamurye, at the coast of the Sea of
Okhotsk, in Sakhalin, northern and central Kuril Islands and in Primorye in Sikhote-Alin moun-
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tains above 700-800 meters, typical taiga species of Coccinellidae are abundant: Scymnus nigrinus,
S. abietis, Adonia conglomerata, Anatis ocellata, Myzia oblongoguttata, Harmonia
quatuordecimguttata, Exochonus quadripustulatus. Species complex of spruce-fir forests of
northern Sikhote-Alin and Sakhalin is the richest one and includes Myzia gebleri, Anatis ocellata,
Harmonia axyridis and some other species.

Fauna of Coccinellidae in the mixed and broad-leaved forests covering wide territory on the
south and southeast of Primorye, middle Priamurye, Southern Sakhalin and Southern Kuril
Islands is very specific and diverse. Transpalearctic species are distributed here: Serangiwin
lygaenum, Stethorus amurensis, St. yezoensis, Pseudoscymnus hareja, Scymnus lambatus, S.
dorcatomotdes, Chilocorus rubidus, Ch. inornatus, Ch. kuwanae, Rodolia limbata, R. concolor,
Eoadalia koltzei, Coccinella ainu, C. sachalinensis, Propylea japonica, Aiolocaria hexaspilota,
Sumnius higrofuscus, Anatis halonis, Hyperaspis amurensis. Holarctic (Calvia guatuordecimguttata,
C. duodecimmaculata), transpalearctic (Stethorus punctillum, Coccinella s. septempunciata,
Propylea quatuordecimpunctata, Oenopia conglobata, Chilocorus bipustulatus, Ch. renipustulatus,
Halyzia sedecimguttata, Calvia decimguttata, Vibidia duodecimguttata), Eurasiatic taiga and
forest (Scymnus nigrinus, S. ferrugatus, S. suturalis, Adalia conglomerata, Anatis ocellata,
Myzia oblongoguttata, Cavia quindecimguttata), and Trans-Siberian (Myzia gebleri, Harmonia
axyridis) species are also common in the tops of conifers and broad-leaved trees in deciduous
and mixed forests. Coccinella septempunctata brucki occurs in grass meadows in Sakhalin and
Kuril Islands.

In the Far East, the forest-steppe covers small areas in middle Priamurye (Zeisko-
Bureinskaya plain) and Primorye (Prikhankaiskaya plain). Fauna of lady beetles of the forest-
steppe includes species from different biocenosis but meadow species are the most abundant.
Typical steppe species occurring here are Adonia amoena, Coccinella transversoguttata, C.
undecimpunctata, Semiadalia apicalis, Coccinella nigrovittata, Adalia bipunctata
fasciopunctata, Hyperaspis erythrocephala gyotokui, Subcoccinella vigintiguatuorpunctata.
Manchurian (Hyperaspis leechi, H. amurensis, Chilocorus inornatus, Ch. kuwanae, Scymnits
crinitus, Oenopia bissexnotata, Rodolia concolor, Exochomus mongol, Coccinella aime), pan-
palearchaearctic (Rodolia limbata, Hyperaspis asiatica, Epilachna chinensis), and Indo-
Malayan palearctic (Swmnius nigrofuscus, Chilocorus rubidus, Aiolocaria hexaspilota) species
also present in forest-steppe. These species represent the major part of the species complex of
this zone. The forest-steppe is also inhabited by many species, which are characteristic for
forests, meadows, peatbogs and pigweeds. In southwestern Primorye in the pine-oak forests,
common for coniferous species of Coccinellidae occur.

Study of zonal faunistic complexes of Coccinellidae in Far East allows to reveal peculiarities
of landscape distribution of separate species and to display their relation to definite biotopes.
The distribution of coccinellids in various biotopes is determined by their food specificity, and
ecologically determined by need for certain environmental conditions developed in the course
of each species’ evolution. Food specificity is characteristic of lady beetles, and greatly influ-
ences their biotopic distribution. The reproduction of predaceous coccinellids depends on the
availability of prey insects. Lack or scarcity of such insects may motivate carnivorous lady bee-
tles to relocate to a different habitat. It has been noted that during the vegetational season,
aphids migrate from one host plant to another. They are followed by the migration of aphid-
feeding lady beetles. However, this type of migration does not influence the general rules for
their distribution within biocenoses. The coexistence of eurytopic, nearly ubiquitous species



170 V. N. Kuznersov & E. V. ZAKHAROV

with more stenotopic species creates difficulties in the recognition of discrete lady beetle
biotopes. Additionally, some species have a preference to forest vegetation, some prefer herba-
ceous vegetation, and others readily accept both.

Lady beetles possess a vast ecological flexibility and occur in various plant communities.
The characteristic features of the distribution of the Coccinellidae in biotopes in the Far East are
determined by the topography, geographical position of the region, richness of the flora, and the
econormical activities of man. In forest formations in the Far East, the greatest species diversity
is found in the broad-leaved forests. On trees and brushes of such forests 35 species oceur,
whereas the coccinellid fauna of other forest types is less diverse: the Coccinellidae of the
mixed coniferous-broad-leaved forests count 32 species, of fir-spruce forests 23 species, of larch
forests 21 species, of pine forests 19 species. In the belt of high mountain plants, represented by
the alpine tundra, forest tundra and elfin woods (of Pinus pupila) we found 16 species of lady
beetles.

For leafy trees in the broad-leaved and coniferous-broad-leaved forests the following species
are characteristic: Harmonia axyridis, Calvia (An.) quatuordecimguitata, C. (C.) decimguttata,
C. (An.) duodecimmaculata, Propylea quatuordecimpunctata, Stethorus (S.) punctillum, Vibidia
duodecimguttata, Halyzia sedecimguttata, Aiolocaria hexaspilota, Scymnus (P.) ferrugatus.
More rarely occur Serangium lyganewm, Chilocorus rubidus, Ch. kuwanae, Ch. inornatus,
Rodolia limbata, Oenopia bissexnotata, and Calvia (An.) quinquedecimguttata.

In the crowns of conifers growing in the coniferous-broad-leaved and fir-spruce forests, the
following typically coniferous species of lady beetles live, playing an important role in the regu-
lation of adelges and other aphid species: Adalia conglomerata, Scymnus (S.) abietis, S. (P.)
suturalis, S. (S.) nigrinus, Anatis ocellata, A. halonis, M. oblongoguttata, and M. gebleri, Myzia
oblongoguttata, Adalia conglomerata, Coccinella trifasciata, C. nivicola, C. hieroglyphica
mannerheimi, and Anatis ocellata occur in various types of leafy forests growing on vast territo-
ries in the northern areas of the Far East.

Scymnus (S.) nigrinus, Myrrha octodecimguttata, Adalia conglomerata, Analtis ocellata, M.
gebleri, and Coccinella nivicola are characteristic of pine forests in the Amur region and
Yakutia. Adalia bipunctata frigida, Coccinella septempunctata, C. trifasciata, Calvia (An.)
duodecimmaculata, and Anatis ocellata dominate in the flood-plain leafy forests of the Magadan
and Kamchatka regions.

The greatest density of coccinellids in forest cenoses is recorded from the forest edges, in
felled areas, and in well-lit stands, where very often plant-sucking pests appear in masses.
Under the denser canopy lady beetles are encountered only rarely. In various formations of
herbaceous vegetation, the number and variety of species decrease with increasing humidity.
The richest diversity of lady beetles is found in the steppes-meadows of Prikhankaiskaja and
Zeisko-Bureiskaja valleys. The most depauperate fauna is found on peat-bogs and in the tundra
of the northern Far East. Twenty-nine species of lady beetle live on the herbaceous vegetation
of dry meadows; the usual cast includes: Coccinella septempunctata, C. magnifica, C. trifascia-
ta, Coccinula quatuordecimpustulata sinensis, Propylea quatuordecimpunctata, P. japonica,
Adonia amoena, A. variegata, Scymnus (S.) frontalis, S. (S.) crinitus, S. (N.) redtenbacheri, and
S. (N.) kolzei.

Hyperaspis erythrocephala gyorokui, H. asiatica, H. leechi, Stethorus punctillum, Scymnus
(P.) haemorrhoidalis, S. (P.) limbatus, S. (5.) jakowlewi, S. (S.) rubromaculatus, Semiadalia
apicalis are characteristic of the steppes. Hygrophilious lady beetles dominate in peat-bogs:
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Table |: Distribution and occurrence of Coccinellidae in various landscapes of the Russian Far East. AG,
Agrocenosis; MD, meadow; M, mire; BL, broad-lcaved forests; CBL, coniferous-broad-leaved forests; SF,
spruce-fir forests: L, larch forests; P, pine forests; MTF, mountain tundra and forest tundra. Abundance is
indicated by the following symbols: +4+, abundant; ++, common; +, rare.

Species

Plant formations

AG MD M

BL CBL _SF

MTF

38.

39.
40.
41.
42.

43,

Subfamily Stycholotine

. Serangium lygaeum KHNZORIAN, 1972

Subfamily Scymninae

Stethorus (Stethorus) punctillum WEISE,
1891

S. (Allostethorus) amurensis KHNZORIAN,
1972

S. (A.) yezoensis MIYATAKE, 1966

. Pseudoscymnus hareja (WEISE, 1979)

Scynnus (Scymnus) nigrinus KUGELANN,
1794

. S.(S.) abietis PAYKULL, 1798

S. (S.) crinitus FURSCH, 1966
S. (S.) rubromaculatus (GOEZE, 1777)
S. (S.) jakowlewi WEISE, 1892

. S (8) fronialis (FABRICIUS, 1798)

8. (Neopullus) fuscatus BOHEMAN, 1858
S, (Pullus) haemorrhoidalis HERBST, 1797
S. (P.) ferrugatus (MOLL, 1785)

. & (P.) formicarius MULSANT, 1850

S. (P.) auritus THUNBERG, 1785

§. (P.) limbatus STEPHENS, 1831

S. (P.) suturalis THUNBERG, 1795
S. (P.) dorcatomoides WEISE, 1879

. Nephus redienbacheri (MULSANT, 1846)
. N patagiatus (LEW1S, 1896)
. N. kolizei (WEISE, 1887)

N. bipunciatus (KUGELANN, 1794)
N. koreanus FURSCH, 1965

. N wrasei PUTZ et KUZNETSOV, 1995

. Hyperaspis amurensis WEISE,

. M. asiatica LEWIS, 1846

. H. leechi MIYATAKE, 1961

. H. kamtchaticus KUZNETSOV et REN, 1996

H. erythrosephala gyotokui KAMIYA, 1963
Subfamily Chilocorinae

. Chilocorus rubidus HOPE, 1931

. Ch. inornatus WEISE, 1887

. Ch. kawwanae SILVESTRI, 1909

. Ch. renipustulaius (SCRIBA, 1790)

. Ch. bipustulatus (LINNAEUS, 1758)

. Exochomus (Exochomus) quadripustulatus

(LINNAEUS, 1758)

. E. (Parexochomus) nigromaculatus

(GOEZE, 1777)

E. (Anexochomus) mongol BAROVSKY,
1922

Summius nigrofuscus JING, 1983
Coccidula rufa (MERBST, 1783)

Rodolia limbata (MOTSCHULSKY, 1866)
R. concolor (LEWIS, 1879)

Subfamily Coccinellinae

Anisosticta bitriangularis (SAY, 1924)

o0+

+
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44,
. A. strigata (THUNBERG, 1795)
46.
47.
48.
49.

50.
. Adonia variegata (GOEZE, 1777)
52.
53.
54.
. Adalia conglomerata (LINNAEUS, 1758)
56a.
56,
56,.
57.
58.

59.
. C. trifasciata LINNAEUS, 1758
61%.
61-.
62.
63.
64.
. C. ainu LEWIS, 1896
66.
67.
68.
. Coccinula quatuordecimpustulata sinensis

70.
71,
72.

73.
74.
75.
76.
71.
78.

79.
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A. novemdecimpunciata LINNAEUS, 1758

A. kobensis LEWIS, 1896

A. sibirica BIELAWSKI, 1958
Ceratomegilla ulkei CROTCH, 1873
Hippodamia tredecimpunctata
{LINNAEUS, 1758)

H. septemmaculata (De GEER, 1775)

A. amoena (FALDERMAN, 1835)
A. arctica (SCUNEIDER, 1787)
Semiadalia apicalis (WEISE, 1879)

Adalia b. bipunctata (LINNAEUS, 1758)

A. b, frigida (SCHNEIDER, 1792)

A. b. fasciatopunctata FALDERMANN, 1825
Eoadalia koltzei (WEISE, 1887)

Coccinella undecimpunctata

LINNAUES, 1758

C. transversoguttata LINNAEUS, 1758

C. 5. septempunctata LINNAEUS, 1758
C. 5. brucki MULSANT, 1866

C. magnifica REDTENBACHER, 1843

C. nivicola MULSANT, 1850

C. nigrovittata KAPUR, 1963

C. hieroglyphica mannerheimi MULSANT,
C. sachalinensis OHTA, 1928
C. quinguepunctata LINNAUES, 1758

WEISE, 1889

Oenopia conglobata (LINNAEUS, 1758)

0. bissexnotata (MULSANT, 1850)

Propylea quatuordecimpunctaia

(LINNAUES, 1758)

P. japonica (THUNBERG, 1781)

Harmonia axyridis (PALLAS, 1773)

H. quadripuncrata (PONTOPPIDAN, 1763)

Myrrha octodecimguttata

(LINNAEUS, 1758)

Calvia (Calvia) decemguttata

(LINNAEUS, 1758)

C. (Anisocalvia) duodecimmaculata

(GEBLER, 1832)

C. (A.) quatuordecimguttata
(LINNAEUS, 1758)

C. (A.) quindecimguitata

(FABRICIUS, 1777)

. Myzia oblongoguitata (LINNAEUS, 1758)
. M. gebleri (CROTCH, 1874)

. Anatis ocellata (LINNAEUS, 1758)

. A. halonis LEWIS, 1896

. Aiolocaria hexaspilota (HOPE, 1831)

. Halyzia sedecimguttata (LINNAEUS, 1758)
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87. Vibidia duodecimguitata (LINNAEUS, 1758)  + - - o+ % 3 =
88. Psyllobora vigintiopunctata + . - - - - = 2
(LINNAEUS, 1758)
Subfamily Epilachninae

89. Henosepilachna vigintiomaculata 4+ - + + - - ‘ i
{MOTSCHULSKY, 1857)

90. Epilachna chinensis Weise, 1912 - + - - - - . = -

91. Subcoccinella vigintiquatuorpunctata - + - - - - . i ’
(LINNAEUS, 1758)

92. Cynegetis impunctala (LINNAEUS, 1767) - - - . - 4 4 =
Total 28 45 15 35 32 23 21 19 16

Anisosticta sibirica, A. bitriangularis, A. kobansis, Coccidula rufa, Hippodamia tredecimpunctata.
Hippodamia septemmaculata, Propylea quatuordecimpunctata, Coccinella septempunclata, and
Adonia variegata are found here. Adalia bipunctata frigida, Adonia arctica, A. variegata,
Coccinella hieroglyphica mannerheimi, C. trifasciata, and Anisosticta strigata live on tundra
vegetation.

Depauperate fauna is characteristic of a cultivated landscape, but at the same time some
species may increase sharply. Adult beetles and larvae of Coccinella septempunctata, Propylea
quaturdecimpunctata, Harmonia axyridis, Coccinula quatuordecimpustulata sinensis, and
Hippodamia tredecimpunctata occurred in high numbers on agricultural plantings in the south-
ern Far East. Some years these predaceous Coccinellidae, along with other aphidophages, can
effectively regulate the populations of aphids — important crop pests — in agrocenoses.

The species composition of coccinellids in orchards is made up of a subset of the same rep-
resentatives found in the broad-leaved forest fauna. Sixteen species of lady beetles were record-
ed from orchards on apple trees, pear trees, plum trees, cherry trees, raspberry and currants.
Harmonia axyridis, Calvia (An.) quatuordecimguttata, Propylea quatuordecimpunctata,
Coccinella septempunctata, and Stethorus (St.) punctillim are dominant species there. (During
the last years the number of the latter species has decreased due to intensive application of high-
ly toxic pesticides in the orchards.) The larvae and adults of these beneficial coccinellids feed on
the apple aphid Aphis pomi DEG., mealy plum aphid Hyalopterus pruni GEOFFROY, current aphid
Cryptomyzus ribis L., apple sucker Psylla mali SCuM., pear psylla Psylla pyricola FRST., P.
pyrisudga FrST., and Dysaphis reaumuri MORDV., as well as many species of coccids and spider
mites.

Thus, in forest formations in the Far East, the greatest species diversity is found in the
broad-leaved forests where 35 species occur. The Coccinellidae of the mixed coniferous-broad-
leaved forests count 32 species, of the fir-spruce forests 23 species, of larch forests 21 species,
and of pine forests 19 species. In the belt of high mountain plants, represented by the alpine tun-
dra and forest tundra 16 species of lady beetles were found. Depauperate fauna is characteristic
of a cultivated landscape, but at the same time some species increase sharply.

References

BELICEK, 1., 1976. Coccinellidae of Western Canada and Alaska with analyses of the transmountane zoo-
geographic relationship between the fauna of British Columbia and Alberta (Insecta: Coleoptera:
Coccinellidae). Quaest. Ent. 12 (4): 283-396.



174 V. N. Kuznetsov & E. V. ZAKHAROV

BisLawskl, R., 1984, Coccinellidae (Coleoptera) of Mongolia. Ann. zool. W., 38 (14): 281-460.

GoRpoN, R. D., 1985. The Coccinellidae of America North of Mexico. J. New York Ent. Soc. 93. N 1. 912
pp-

HoaNg, D. N., 1982. Coccinellidae of Vietnam (Insecta, Coleoptera). Part 1. Hanoi, 211 pp. [in Vietnamese].

KuzneTsov, V. N., 1993, Coccinellid beetles (Coleoptera, Coccinellidae) of the Russian Far East. Parts |
& 2. Vladivostok, 334 pp. [In Russian].

1997. Lady beetles of the Russian Far East. Center for Systematic Entomology. Gainesville. 248

PP.
—— & N., ZAKHAROV, E. V., 2000. The peculiarity of the coccinellid (Coleoptera) fauna of the

Kamchatka Peninsula. Nat. Hist. Res. Spec. Issue. No. 7: 119-129.

PANG X.-F., MAo J. L., 1979. Fauna of economic insects of China (Coleoptera: Coccinellidae) II. Beijing,
170 pp. [in Chinese].

PARK, H. C., 1993. Systematics and Ecology of Coccinellidae (Insecta: Coleoptera) in Korea. Seoul. 299 p.
[In Korean].

Sasal, H., 1971. Fauna Japonica. Coccinellidae (Insecta: Coleoptera). Tokyo. 345 pp.

Yu G.-Y., WanG , H. Y., 1999. Guidebook to lady beetles of Taiwan. 231 pp.



Spec. Publ. Japan Coleopt. Soc., Osaka, (1): 175-192, June 11, 2001

A Review of Sulawesian Ischnodactylus (Coleoptera: Tenebrionidae),
with Revised List of the World species

Kiyoshi ANDO
Entomological Laboratory, College of Agriculture, Ehime University,
5-7 Tarumi 3-chome, Matsuyama, 790-8566 Japan

Abstract Four new species, Ischnodactylus sasajii sp. nov., I. insulicola sp. nov. I celebensis
sp. nov. and /. inermiceps sp. nov. are described from Sulawesi. A key to the Sulawesian
species is provided; a list of all Ischnodactylus-species is given. Nine species of the genus
Ischnodactylus are newly synonymized as follows: Basides andamansis Pic, 1916 =
Ischnodactylus batesi CHEVROLAT, 1878; Ischnodactylus colon GEBIEN, 1925 = Ischnodactylus
bicornutus swmatrensis (Pic, 1916); Basides sumatrensis Pic, 1925 = Ischnodactylus bicornutus
sumatrensis (Pic, 1916); Basides ruficornis Pic, 1925 = Ischnodactylus bisbifasciatus GEBIEN,
1925; Ischnodactylus immaculatus GEBIEN, 1925 = Ischnodactyius diversicornis (Pic, 1916);
Basides bisbimaculatus Pic, 1925 = Ischnodactylus malaccanus (Pic, 1916); Ischnodactylus
gradatus GEBIEN, 1925 = Ischnodactylus malaccanus rufithorax (Pic, 1916); Basides wunimaculatis
Pic, 1916 = Ischnodactylus rubromarginatus (CHEVROLAT, 1878); following new combinations
are proposed: Basides andamansis subobliteratus Pic, 1916 = Ischnodactylus batesi subobliteratits
(Pic, 1916); Basides bicornutus reducticomis Pic, 1925 = Ischnodactylus bicornutus reducticornis
(Pic, 1925); Basides sumatrensis duplicatus PiC, 1925 = [schnodactylus bicornutus duplicatus
(Pic, 1925); Basides unimaculatus verticalis Pic, 1916 = Ischnodactylus rubromarginatus
verticalis (Pic, 1916); Basides marginatus Pic, 1928 = Steneucyrtus marginatus (Pic, 1928);
Basides bimaculatus Pic, 1925 = Ischnodactylus pici ANDO, nom. nov. preoccupied by GEBIEN,
1925.

Introduction

In the Sulawesian fauna, no species of the genus Ischnodactylus CHEVROLAT, 1877 has been
recorded. Recently I could recognize four species of the genus in Sulawesi through the
collecting trip to the Island by m;lzself and the favorable offers of my friends. All the four
species were proved to be new to science by my detailed subsequent examination. I will,
therefore, describe these new species inclusive of notes on the distinction between their related
species and gave a key to the Sulawesian species.

Meanwhile, many species described by Pic under the genera Ischnodactylus and Basides are
still remained without reviewing their generic assignment, because GEBIEN (1940) kept the Pic’s
species under the uncertain taxonomic position. In the present paper, I also gave a revised
check-list including the nomenclatural changes such as synonymies, new combinations and a
proposal of new name as the result of my careful re-examination of all species including some

types.
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It is a distinct honor to dedicate this paper to Prof. Dr. Hiroyuki Sasas of Fukui University
on the occasion of his retirement.

Before going further into detail, I wish to express my sincere gratitude to Prof. Dr. Nobuo
OHBAYASHI, and Assistant Prof. Dr. Masahiro Sakal, College of Agriculture, Ehime University,
for their continuous guidance. This study would not have been possible without the cooperation
of the following individuals, who graciously provided invaluable materials and type specimens:
Dr. Claude GIRARD, Muséum National d'Histoire Naturelle, Paris, Dr. Ott6 MERKL, Magyar
Természettudoményi Muséum, Budapest, Dr. Martin BAEHR, Zoologische Staatssammlung
Miinchen, Dr. Wolfgang SCHAWALLER, Staatliches Museum fiir Naturkunde, Stuttgart.

Abbreviations used herein are the same as those in ANDO’s previous papers.

Steneucyrtus marginatus (Pic, 1928) comb. nov.

Basides marginatus Pic, 1928, Mél, exot.-ent., (52): 10. Type locality: Annam.
Type examined: 1 ex., Annam, Dalat, 30. I1I. 1924, R. ViTaLIs de Salvaga leg. (MNHN).

Distribution. Vietnam (Annam).

Ischnodactylus sasajii sp. nov.
(Figs. 1-5, 18)

General. Oblong-oval, flattened; colour black, lustrous, horns of head, legs and mouthparts
somewhat paler and faded into dark reddish brown; elytra with a pair of reddish yellow anterior
bands which are occupying from 2nd stria to 8th interval, narrowed laterad, produced either
direction of base and apex at 5th interval, and much shorter than the length between base and
anterior margin of the band itself.

Male. Head transversely triangular, finely and moderately, or sparsely (on genae) punctate;
clypeus pentagonal, distinctly convex, produced forwards and truncate at the apex; fronto-
clypeal suture visible only at posterior portion; genae longer than wide, and depressed towards
proximal areas, with outer margins reflexed and divergent just before eyes, thence feebly round-
ed and strongly narrowed to apex; vertex armed with a pair of thick and cylindrical vertical
horns, which are very long, about 2.4 time as long as head (holotype), suddenly and strongly
bent at the midway, and horizontally running forwards, and devoid of apical hairs, in some
paratypes the horns much reduced to cones (fig. 4) or thick and simply extending vertically;
frons beneath the horns depressed, narrow and smooth; TD/IE = ca. 2.20-2.50. Eyes transverse
and very large, strongly produced laterad, deeply notched in the front by reflexed genae.
Antennae rather slender, reaching before elytral band; 3rd to 7th segments each longer than
wide; 5th to 7th triangular; 11th oblong-oval. Terminal segment of maxillary palpus narrow
securiform. Mentum semicircular, flat, sparsely pubescent and punctate, with a large and a bold
hair-bearing transverse pore before base. Submentum transversely pentagonal, microsculptured.
Gula campanulate, and microsculptured; gular sutures distinct.

Pronotum transverse, flattened though weakly convex at center, covered with shagreened
fine microsculpture, widest at basal 1/4, PW/PL = ca. 1.86-1.97; punctures fine and dense,
sometimes obscure, somewhat coarse between small basal foveae along base; apical margin nar-
row, moderately emarginate, thickly bordered; apical angles not angulate, but broadly rounded;
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Figs. 1-5. Ischnodactylus sasajii sp. nov.; 1, right elytron, showing the elytral fascia: 2, male genitalia (left: dor-
sal view, right: lateral view); 3, head: dorsal view, male: 4, head of reduced horns in paratype: dorsal view,
male: 5, head: lateral view, male. (scales: 0.5 mm for 2, 1.0 mm for 3-5).

lateral margins rounded, feebly divergent from base to basal 1/4, thence roundly narrowing to
apex, finely bordered, devoid of lateral sulci; basal angles subrectangular; basal margin truncate,
finely bordered, roundly produced posteriad in median 1/4. Scutellum flat, microscopically
punctate.

Elytra oblong, feebly convex, widest at about basal 1/3, EL/EW = ca. 1.37-1.41, with shal-
low and broad sulci along lateral margins; lateral marginal flattened areas entire throughout,
coarsely and sparsely punctate, much more broadened in apical 3rd; disc not striate but serially
punctate; serial punctures separated by a distance about 1.9 to 2.5 times their diameter, and fur-
ther denser in apical portion, rather dense on Ist seria; intervals entirely flat except for slightly
convex apical portion of 9th interval, minutely and densely punctate, 4th interval narrower on
anterior band than the rest; humeral callus rudimentary; scutellary striole clearly punctate; ely-
tral epipleuron flat, broad at humeri.

Prosternum long in front of coxae, densely rugose and minutely punctate, gently bordered
at apex: prosternal process rhombic, strongly narrowed in posterior half, acute at apex, slightly
convex and sparsely pubescent on disc, moderately bordered at sides; propleuron coarsely and
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densely punctate. Mesosternum pubescent, strongly carinate longitudinally at the middle of the
bottom; mesosternal ridge narrow V-shaped, raised forwards, sparsely pubescent, with anterior
angles obtusely rounded. Metasternum short, obscurely and moderately punctate in density at
sides, flattened in median narrow area, where the punctures are minute, dense and pubescent.
Abdominal sternites densely punctate, longitudinally rugose in basal 3 sternites; punctures on 3
basal sternites pubescent; Sth sternite rather acute triangular. Male genitalia shown in fig. 2.

Legs slender; trochanters sparsely pubescent; meso- and metatibiae flat and broad; tarsi
long, LM =24.5,9.7,5.2, 21.7.

Female. Frons not depressed between eyes, minutely and densely punctate towards vertex,
which is devoid of horns; LM = 24.5, 10.5, 6.0, 18.8; metasternal punctures hair-bearing as in
male.

Measurements: Length: 9.0-10.0 mm; width: 4.5-5.1 mm

Type series. Holotype: &', Puncak Palopo, S. Sulawesi, Indonesia, 2. I. 2000, K. ANDO leg.
(CAEU). Allotype: 1%, same data as for the holotype (CAEU). Paratypes: 2d' &', 1 ¥, same data
as for the holotype (PCA); 1%, C-Sulawesi, Lake Poso, Pendolo, Boe, 21. VIIIL. 1990, A. RIEDEL
leg. (SMNS); 24 &, 1 ¥, Mamasa, S. Sulawesi, Indonesia, 1999, Native collector leg. (PCA).

Diagnosis. The new species has such unique characteristics as constantly large body, thick
and long horns of head, broad lateral marginal areas of elytra, and transverse anterior fascia of
elytra. This new species is allied to /. formosanus GEBIEN from Taiwan, but is readily separated
from the latter by the following characters: body much larger and entirely black; horns of male
head cylindrical, different in shape; elytral intervals entirely flat; elytral lateral margins much
broadly flattened; elytral fasciae different in shape, never reaching 2nd intervals; mentum semi-
circular.

Etymology. The specific name is dedicated to Prof. Dr. Hiroyuki Sasa, Fukui University.

Ischnodactylus insulicola sp. nov.
(Figs. 6-9, 19)

General. Oblong-oval, weakly convex, lustrous; colour black, 2 basal segments of anten-
nae, clypeus, genae, mouthparts, legs and ventral side dark reddish brown, antennae and prono-
tum often dark reddish brown; elytra with a pair of dark reddish yellow anterior bands which are
occupying from middle of 2nd interval to 8th stria and narrowed laterad, shorter than the space
before it, ordinarily produced forwards at 3rd interval and so backwards at 5th interval.

Male. Head transversely trapezoidal, finely microscluptured on clypeus and genae;
clypeus gently convex, truncate and never reflexed at apex, coarsely and moderately punctate;
fronto-clypeal suture distinct, but not engraved laterally; genae narrow, slightly roundly nar-
rowed to apex, depressed on inner portion before eyes, similarly punctate as on clypeus; frons
strongly depressed, smooth except for coarsely and sparsely punctate behind clypeal suture,
TD/IE = ca. 2.75-3.67; vertex armed with a pair of parallel and thin horns, which are directed
upper forwards and minutely punctate, devoid of apical hairs. Eyes transverse and much large,
roundly produced laterad, devoid of inner ocular sulci. Antennae slender, 5th to 9th segments
rather rounded. Terminal segment of maxillary palpus narrow-triangular. Mentum obtrapezoidal,
weakly convex behind apex, irregularly punctate; mentum pore large and triangular, bearing a
short and bold hair, and a large hair-bearing puncture at each middie of lateral margins.
Submentum coarsely and densely punctate. Gula smooth, gular sutures not impressed. Space
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Figs. 6-9. Ischnodactylus insulicola sp. nov.; 6, head: dorsal view. male; 7, head: lateral view, male; 8, right elytron,
showing the elytral fascia; 9, male genitalia (left: dorsal view, right: lateral view). (scales: 1.0 mm for 67, 0.5 mm for 9).

between gula and buccal plate coarsely covered with dense punctures.

Pronotum trapezoidal, flattened, not sulcate along lateral margins, widest at base, PB/PL =
ca. 2.21-2.30; punctures minute and dense, slightly sparser in lateral areas; basal foveae faintly
depressed; apical margin shallowly emarginate, straight in median 3/7, distinctly bordered; api-
cal angles obtuse, broadly rounded and hardly produced; lateral margins finely bordered, round-
ly and weakly convergent from base to apical 1/4, thence linearly narrowed to apex; basal angles
a little more obtusely angulate than rectangle; basal margin feebly bisinuate on each side.
Scutellum depressed, with some microscopical punctures.

Elytra oblong, weakly convex, rounded at sides, widest at basal 1/3, EL/EW = ca.
1.14-1.35, hardly sulcate along lateral margins, more or less raised along serial punctures, which
are rather sparse, becoming minuter or vestigial in apical portions; intervals flattened, slightly
convex on apical portions of 8th and 9th intervals, finely and densely punctate, the punctures
mingled with two sizes, 3rd and 5th intervals a little broadened on the anterior band; humeral
callus weak; elytral epipleuron depressed, not broadened in apical half.

Prosternum gently raised in middle, thickly bordered at apex; prosternal process rhombic,
sparsely pilose, distinctly constricted before coxae, and weakly descendant posteriad, acutely
pointed at apex. Mesosternal ridge narrow V-shaped, pubescent, with anterior edges obtusely
rounded in lateral view. Metasternum irregularly punctate along anterior margin, pubescent in
median obtriangular area at about median 3rd. Abdominal sternites hardly rugulose, evenly cov-
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ered with hair-bearing punctures; the hairs in punctures longer at middle of 1st sternite and along
apical margin of 5th sternite; 5th sternite with a clear transverse depression along base.

Legs not robust; LM = ca. 26.5. 13.0, 9.6, 23.0.

Female. Head devoid of horns, with frons raised, faintly depressed along middle, gently
ascendant towards vertex, coarsely and rather densely punctate, mentum pore semicircular,
TD/E = ca. 3.00-4.00; PB/PL = ca. 2.10-2.38; EL/EW = ca. 1.15-1.29; LM = ca. 25.0, 11.2,
8.4,23.0.

Measurements: Length: 6.1 — 7.1 mm; width: 3.4 — 3.7 mm.

Type series. Holotype: &', Mamasa, S. Sulawesi, Indonesia, 1999, Native collector leg.
(CAEU). Allotype: 1 , same data as for the holotype (CAEU). Paratypes: 74" &', 21 % %, same
data as for the holotype (PCA).

Diagnosis. The new species is allied to I. formosanus GeBIEN from Taiwan and to the pre-
ceding new species, but is easily distinguishable from these by the following points: from /.
formosanus, elytra black, more or less raised along serial punctures, lateral margins more broad-
ened, elytral fasciae different in shape, intervals almost flat, serial punctures more dense; horns
on male head hardly curved; frons in male more strongly depressed; tibiae strongly divergent
apicad, etc.; from /. sasajii sp. nov., body constantly smaller; elytra with lateral sulci narrower
and obscure anteriorly, serial punctures more sparse, intervals more sparsely and ambiguously
punctate; elytral fasciae forming much clear “band™at a glance, more or less arcuate, and pro-
duced forwards at about on 2nd stria to 3rd interval.

Ischnodactylus inermiceps sp. nov.
(Figs. 10-13, 20)

Male. Oblong-oval, moderately lustrous; colour dark reddish brown, head, tarsi, lateral
margins, basal 2 segments of antennae and ventral side lighter in colour; elytra with reddish yel-
low a pair of anterior bands and of ante-apical spots; the anterior band lying between 2nd and
8th striae, nearly as long as the space before it, undulate either direction of anteriad and posteriad
at Sth interval; the ante-apical spot transversely oval, further from elytral apex, situated at about
apical 2/5, and occupying from Ist to 5th striae.

Head trapezoidal, depressed; clypeus moderately convex, sparsely punctate, strongly
reflexed at apex, with apical margin produced upwards in median 4/5; fronto-clypeal suture fine,
vestigial posteriorly; genae strongly reflexed at sides, roundly depressed along clypeal suture,
finely punctate; frons depressed, gradually ascendant posteriad, densely and rater coarsely punc-
tate though the punctures more dense on vertical area, TD/IE = ca. 2.05; vertex devoid of horns,
and the area of them roundly and not obviously raised. Eyes large, strongly produced laterad,
weakly depressed in inner-anterior half. Fourth segment of antennae a little shorter than 3rd.
Terminal segment of maxillary palpus weakly securiform. Mentum flabellate, weakly convex,
with a large hair-bearing pore before base. Space between submentum and gula coarsely punc-
tate. Gula microsculptured, broadly campanulate.

Pronotum slightly convex, depressed on each side of middle behind apical margin, minute-
ly and closely punctate, widest at base, PB/PL = ca. 2.07; basal foveae distinct; apical margin
roundly emarginate, briefly straight in middle, clearly bordered; apical angles subrectangular,
produced but the corners not pointed; lateral margins narrowly bordered, not sulcate along the
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Figs. 10-13. Ischnodactylus inermiceps sp. nov.; 10, head: dorsal view, male; 11, head: lateral view, male; 12,
right elytron, showing the elytral fasciae; 13, male genitalia (left: dorsal view, right: lateral view). (scales: 1.0
mm for 10-11, 0.5 mm for 13).

border, hardly narrowed from base to middle, and linearly convergent in apical half; basal angles
angulate, rectangular; basal margin depressed. Scutellum flat, nearly smooth, rounded at sides.

Elytra oblong, widest at basal 2/9, EL/EW = ca. 1.39, convex behind base, thence gently
sloping posteriad; with serial punctures rather sparse, and minuter in apical portion; intervals
feebly convex, very finely punctate, 3rd and 5th intervals broadened on the anterior band; lateral
margins broad, slightly depressed but not sulcate; humeral callus distinct; elytral epipleuron flat
and smooth.

Prosternum long, weakly convex, distinctly bordered at apex; prosternal process rhombic,
strongly constricted between coxae and very acutely tapering behind coxae, with fine and pilose
punctures in apical portion. Mesosternal ridge narrow V-shaped, well raised and sparsely with
pilose punctures. Metasternum short, finely and evenly punctate except for latero-posterior
areas, the punctures hair-bearing, and the hairs of them much long in the median area.
Abdominal sternites shagreened in basal 3 sternites, with punctures very finely pubescent, dense
on Ist and 2nd sternites, sparse on 3rd and 5th, very sparse on 4th.

Femora thick, LM =27.0, 10.8, 7.5, 18.7.

Female. Unknown.

Measurements: Length: 7.7 mm; width: 3.8 mm.

Holotype: &', C. Sulawesi, 17 km E Pendolo, 800 m, 120.45.49E.2.06.338, 4-9. VII. 1999,
BaLu leg. (SMNS).
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This new species is very similar to I. sumbawicus GEBIEN from Sumbawa. In comparison
with the original description of GEBIEN (1925), this new species is probably different from the
latter in having the angulate and strongly reflexed anterior part of subtrapezoidal head, and much
more acute anterior angles of the pronotum; the elytra more or less gibbous at humeri, with the
anterior bands which are not bold than the space in front of them. Although this new species is
decorated with the anterior band and the ante-apical spot on each elytron, construction of head
suggests that the new species is probably allied to 1. trigonalis GEBIEN from Borneo systemati-
cally. And conclusive different characteristics between them are due to the shape of anterior fas-
ciae of the elytra.

Ischnodactylus celebensis sp. nov.
(Figs. 14-17, 21)

Male. Oblong-oval, flat, lustrous; colour black, two basal segments of antennae, mouth-
parts, apical portions of femora, ventral side and tarsi dark reddish brown, elytra decorated with
reddish yellow a pair of anterior bands and of ante-apical spots; the anterior band lying from 2nd
interval to 9th stria about at basal 1/5, arcuately emarginate at anterior margin and undulate pos-
terior margin at 3rd, 5th and between 6th stria and inner half of 9th interval, shorter than the
longest point of the space in front of it; the ante-apical spot oblong, occupying between 1st and
6th stria at about elytral apical 1/5.

Head semicircular, extremely reflexed at outer margin of frontal half; clypeus moderately
convex, roundly depressed on each side behind apex, irregularly and sparsely punctate, with api-
cal margin vertically produced briefly in median 2/3, bearing a minute point at middle; fronto-
clypeal suture distinctly engraved; genae excavate in frontal half and unevenly raised posterior-
ly, more or less depressed before eyes, irregularly punctate in same manner of those on clypeus;
frons narrow, strongly depressed towards vertical area, with fine microscopical punctures, TD/IE
= ca. 2.50; vertex raised laterally, probably with a pair of flattened horns, because the horns of
the type material were broken and already disappear their main part, considered by the cross sec-
tion features of the horns on their stump, the horns might be flattened; areas either sides of the
horns coarsely and densely punctate. Eyes large and transverse, flattened in the front and roundly
produced laterad, devoid of inner ocular sulci. Antennae just reaching base of elytra; 4th seg-
ment large, 5th to ultimate segments wider than long. Terminal segment of maxillary palpus
oblong. Mentum quadrate, 1.08 times as wide as long, weakly convex forwards and depressed at
sides; mentum pore rounded before base, bearing a long hair at middle. Submentum coarsely
punctate. Gula triangular, densely covered with transverse microscopical lines; gular sutures
clearly engraved. Space between buccal plate and gula coarsely punctate.

Pronotum transverse, flat, gently sloping in apical area near apical angles, widest at base,
PB/PL = ca. 2.12; disc feebly convex in median portion towards apical 1/3, hardly sulcate along
lateral margins, minutely and densely punctate; basal foveae weakly impressed; apical margin
entirely bordered, roundly and shallowly emarginate; apical angles obtusely rounded, slightly
produced; lateral margins narrowly bordered, roundly convergent from base to apex; basal
angles obtusely angulate; basal margin clearly bisinuous on each side. Scutellum microscopical-
ly punctate.

Elytra oblong, weakly convex anteriorly, widest at basal 2/9, narrow and hardly sulcate
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Figs. 14-17. Isclmodacrylus celebensis sp. nov.; 14, head: dorsal view, male: 15, head: lateral view, male; 16, right

elytron, showing the elytral fasciae; 17, male genitalia (left: dorsal view, right: lateral view). (scales: 1.0 mm for 14-15,
0.5 mm for 17).

along lateral margins, serially punctate, EL/EW = ca. 1.35; serial punctures distinct and rather
close, denser and more or less minuter apically; intervals flat though feebly convex in apical area
of 8th and 9th intervals, minutely and densely punctate, 3rd and 5th intervals broadened on ante-
rior band, interspace between 9th stria and lateral margin coarsely punctate; humeral callus
weak; elytral epipleuron depressed, broadened in basal half, sparsely punctate.

Prosternum weakly raised, straight and clearly bordered at apex; prosternal process narrow
rhombic, pointed at apex, moderately pubescent. Mesosternal V-shaped ridge narrow, weakly
sloping forwards, sparsely scattered with hair-bearing punctures, with anterior edges obtusely
rounded in lateral view. Metasternum short, distinctly raised along middle, sparsely pubescent in
the median area and obscurely punctate in lateral portions. Abdominal sternites covered with
minute and hair-bearing punctures, longitudinally and densely rugulose in 3 basal sternites;
punctures dense on basal 4 sternites.

Legs rather short; trochanters sparsely pubescent; femora thick, metafemora tumid towards
apical 2/7; LM = ca. 29.5, 13.6, 9.5, 24.8.

Female. Unknown.

Measurements: Length: 7.9 mm; width: 4.1 mm.

Holotype: 1 &', Mamasa, S. Sulawesi, Indonesia, 1999, Native Collector leg, (CAEU).

Diagnosis. This species is very similar to . simmbawicus GEBIEN from Sumbawa, but is
readily separable from the latter by the following characteristics: apical margin of clypeus deco-
rated with a minute point at middle; anterior bands of elytra arcuate and never undulate anterior-
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ly, shorter in length than the space in front of them. The new species is also similar to the pre-
ceding species, distinction between them is shown in the specific key.

Key to the Sulawesian species of the genus Ischnodactylus

1 (4) Each elytron only with anterior transverse band, devoid of ante-apical spot; anterior portion
of head truncate, with clypeus not reflexed; labrum visible from above.

2 (3) Male head with horns which are bold and cylindrical, projecting vertically; elytra with
anterior band not arcuate, posterior half along elytral lateral margins broadly flattened;
body constantly larger. Length: 9.0—10.0 mim. i I. sasajii sp. nov.

3 (2) Male head with horns which are slender and not cylindrical, projecting obliquely forwards;
elytra with anterior band arcuate, posterior half along elytral lateral margins not broadly
flattened; body constantly smaller. Length: 6. 1-7.1 mim. e 1. insulicola sp. nov.

4 (1) Each elytron with anterior transverse band and ante-apical spot; anterior portion of head
subtruncate or entirely rounded, with clypeus and genae extremely reflexed; labrum invisi-
ble from above.

5 (6) Body black; elytra roundly tapering posteriad from the widest point, with anterior band
longer than the space before it, arcuately emarginate at anterior margin, and undulate in
posterior margin at 3rd, Sth and 7th intervals, ante-apical spot rounded; elytral intervals
entirely flat, feebly convex in apical area of 8th and 9th; head with a pair of horns in male,
clypeus entirely rounded, with a minute median tip at apex, apical margin of epistom
between clypeus and genae not angulate; pronotum clearly bisinuate on each side of base,
with anterior angles obtusely rounded. Length: 7.9 mm.ons I. celebensis sp. nov.

6 (5) Body dark reddish brown; elytra linearly tapering posteriad from the widest point, with
anterior band nearly as long as the space before it, weakly produced either direction of for-
wards and backwards at 5th interval, ante-apical spot transversely oval; elytral intervals
feebly convex; head devoid of horns in male, clypeus trapezoidal, without median tip at
apex, apical margin of epistom between clypeus and genae angulate; pronotum not bisinu-
ate on each side of base, with anterior angles subrectangular. Length: 7.7 mmi.emmicins
............................. s [ IREPNICEPS SP. NOV.

List of the genus Ischrodactylus CHEVROLAT, 1877

1. Ischnodactylus apicalis (P1c, 1916)
Basides apicalis Pic, 1916, Mé. exot.-ent., (20): 13; 1925, Bull. Mus. hist. nat. Paris, 31: 432, 435, 437.
Type area: Sumatra.
Ischnodactylus apicalis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Sumatra.

2-1. Ischnodactylus bakeri bakeri GEBIEN, 1925
Ischnodactylus bakeri GEBIEN, 1925, Phil. J. Sci., 27 (3): 425, 437; 1940, Mitt. miinch. ent. Ges., 30: 418
(543) — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436, 437. Type area: Philippines (Mindanao:
Kolambugan, Bukidnon, Tangkulan).
Distribution. Philippines.



Review of Sulawesian Ischnodactyius

20 Pal

Figs. 18-21. Ischnodactylus spp., dorsal aspect; 18, I. sasajii sp. nov.; 19, L insulicola sp.
nov.; 20, I. inermiceps sp. nov.; 21, I. celebensis sp. nov.
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2-2. Ischnodactylus bakeri subobliteratus (Pic, 1925)

Basides bakeri subobliteratus Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 435. Type
area: Philippines.

Ischnodactylus bakeri subobliteratus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 418 (543).

Distribution. Philippines.

3-1. Ischnodactylus batesi batesi CHEVROLAT, 1878
Ischnodactylus batesi CHEVROLAT, 1878, Bull. Soc. Ent. France: 88.— GEsIeN, 1925, Phil. J. Sci., 27 (3):
426, 432; 1940, Mitt. miinch. ent. Ges., 30: 419 (544). Type area: Sumatra.
Basides andamansis Pic, 1916, Mél. exot.-ent., (20): 13. Syn. nov. Type area: Andaman.
Basides andamensis [sic] Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 432, 435, 436.
Ischnodactylus andamanensis [sic): GEBIEN, 1940, Mitt. miinch. ent. Ges.. 30: 419 (544).
Distribution. Sumatra, Andaman.

3-2. Ischnodactylus batesi subobliteratus (Pic, 1916), comb. nov.

Basides andamansis subobliteratus Pic, 1916, Mél. exot.-ent., (20): 13. Type area: Andaman.

Basides andamensis [sic] subobliteratus Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 432, 435, 436.

Ischnodactylus andamanensis [sic) subobliteratus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Andaman.

4. Ischnodactylus bicoloricornis (Pic, 1925)
Basides bicoloricornis Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 435, 437, 438
(named tricoloricornis in his key). Type area: Andaman.
Ischnodactylus bicoloricornis, GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Andaman.

5-1. Ischnodactylus bicornutus bicornutus (Pic, 1916)
Basides bicornutus Pic, 1916, Mél. exot.-ent., (20): 13; 1925, Bull. Mus. hist. nat. Paris, 31: 432, 436. Type
area: Singapore.
Ischnodactylus bicornutus; GERIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Singapore

5-2. Ischnodactylus bicornutus reducticornis (Pic, 1925), comb. nov.
Basides bicornntus reducticornis Pic, 1925, Bull, Mus. hist. nat. Paris, 31: 435. Type area: Sumatra.
Distribution. Sumatra.

5-3, Ischnodactylus bicornutus sumatrensis (Pic, 1916)

Basides bicornutus sumatrensis Pic, 1916, Mél. exot.-ent., (20): 13; 1925, Bull. Mus. hist. nat. Paris, 31:
432, 435, Type area: Sumatra.

Ischnodactylus bicornutus sumatrensis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).

Basides sumatrensis Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Syn. nov. Type area: Sumatra.

Ischnodactylus sumatrensis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).

Ischnodaciylus colon GEBIEN, 1925, Phil. J. Sci., 27 (3): 428; 1940, Mitt. miinch. ent. Ges., 30: 418 (543).
— Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 432, 436. Syn. nov. Type area: Borneo (Sarawak), Sumatra
(Soekaranda, Bekantiang).

Distribution. Sumatra, Borneo.

5-4. Ischnodactylus bicornutus duplicatus (Pic, 1925), comb. nov.



Review of Sulawesian Ischnodactylus 187

Basides sumatrensis duplicatus Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Type area: 7Borneo.
Ischnodactylus sumatrensis duplicatus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Borneo, Sumatra.
6. Ischnodactylus bimaculatus GEBIEN, 1925
Ischnedactylus bimaculatus GEBIEN, 1925, Phil. J. Sci., 27 (3): 425, 437; 1940, Mitt. miinch. ent. Ges., 30:
418 (543). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 435, 436. Type area: Philippines (Mindanao:
Kolambugan. Luzon: Mt. Maquiling).
Distribution. Philippines.

7. Ischnodactylus bisbifasciatus GEBIEN, 1925
Ischnodactylus bisbifasciatus GEBIEN, 1925, Phil. J. Sci., 27 (3): 425, 446; 1940, Mitt. miinch. ent. Ges.,
30: 418 (543). Type area: Formosa (Fuhosho, Juli).
Basides ruficornis Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 434, 437. Syn. nov.
Type area: China.
Ischnodactylus ruficornis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Taiwan, China.

8. Ischnodactylus bisetiger GEBIEN, 1925
Ischnodactylus bisetiger GEBIEN, 1925, Phil. I. Sci., 27 (3): 426, 440; 1940, Mitt. miinch. ent. Ges., 30: 419
(544). — Pic, 1925, Bull. Mus. hist. nat, Paris, 31: 436. Type area: Sumatra (Soekaranda, Tebing-tinggi).
Distribution. Sumatra.

9. Ischnodactylus brevecornutus (Pic, 1925)
Basides brevecormuus Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 434, 437. Type
area: Sumatra.
Ischnodactylus brevecornutus; GEBIEN, 1940, Mitt, miinch. ent. Ges., 30: 419 (544).
Distribution. Sumatra.

10. Ischnodactylus celebensis ANDO, Sp. nov.
Type area: Sulawesi (Mamasa).
Distribution. Sulawesi.

11-1. Ischnodactylus diabolicus diabelicus (Pic, 1925)
Basides diabolicus Pic, 1925, Echange, (41): 16; 1925, Bull. Mus. hist. nat. Paris, 31: 434, 436, 437. Type
area: New Guinea.
Ischnodactylus diabolicus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. New Guinea.

11-2. Ischnodactylus diabolicus scutellaris (Pic, 1925)
Basides diabolicus scutellaris Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 434, 437. Type area: New Guinea.
Ischnodaciylus diabolicus scutellaris; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).

Distribution, New Guinea.

12-1. Ischnodactylus diversicornis diversicornis (Pic, 1916) comb. et stat. nov.
Basides rufopiceus diversicornis Pic, 1916, Mél, exot.-ent., (20): 14. Type area: Sumatra.
Ischnodaciylus rufopiceus diversicornis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Basides diversicornis Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 432, 434,
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Ischnodactylus diversicornis; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).

Ischnodactylus immaculatus GEBIEN, 1925, Phil. 1. Sci., 27 (3): 424, 426; 1940, Mitt. minch. ent. Ges., 30:
418 (543).— Pic, 1925, Bull. Mus. hist, nat, Paris, 31: 432, 434. Syn. nov. Type area: Sumatra
(Soekaranda, Liangagas), Borneo (Sarawak: Ophir).

Distribution. Sumatra, Borneo.

12-2. Ischnodactylus diversicornis brevenotatus (Pic, 1925)
Basides diversicornis brevenotatus Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 434. Type area: Sumatra,
Borneo.
Isclmodactylus diversicornis brevenotatus, GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Sumatra, Borneo.

13. Ischnodactylus fenestratus GEBIEN, 1925
Ischnodactylus fenestrarus GEBIEN, 1925, Phil. J. Sci., 27 (3): 426, 436; 1940, Mitt. miinch. ent. Ges., 30:
418 (543). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436, 438. Type area: Borneo, N. Sumatra
(Tandjong Morawu, Serdang).
Distribution. Philippines ?, Borneo, Sumatra.

14. Ischnodactylus formosanus GeBIEN, 1925
Ischnodactylus formosanus GEBIEN, 1925, Phil. J. Sci., 27 (3): 424, 445; 1940, Mitt. miinch. ent. Ges., 30:
418 (543). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Type area: Formosa (Hoozan, Fuhosho).
Distribution. Taiwan.

15. Ischnodactylus inermiceps ANDO, sp. nov.
Type area: Sulawesi (Pendolo).
Distribution. Sulawesi.

16. Ischinodactylus insulicola ANDO, sp. nov.
Type area: Sulawesi (Mamasa).
Distribution. Sulawesi.

17. Ischnodactylus iriemotensis ANDO, 1978
Ischnodacrylus iriomotensis ANpO, 1978, Ent. Rev. Japan, 32: 81. Type area: Japan (Iriomote Is.: Mt
Tedou, Nakara River, Shirahama).
Distribution. Japan (Iriomote Is.).

18. Ischnodactylus loripes LEw1s, 1894
Ischnodactylus loripes LEwis, 1894, Ann. Mag. Nat. Hist., 6 (13): 392, pl. 13, fig. 6.— GEBIEN, 1925, Phil.
1. Sci., 27 (3): 424, 428; 1940, Mitt. miinch. ent. Ges., 30: 418 (543). — Pic, 1925, Bull. Mus. hist. nat.
Paris, 31: 436. Type area: Japan (Oyayama).
Distribution. Japan.

19. Ischnodactylus luzonicus KULZER, 1964
Ischnodactylus luzonicus KULZER, 1964, Ent. Arb. Mus. G. Frey, 15: 226. Type area: Philippines (Luzon:
Baitalason).
Distribution. Philippines (Luzon Is.).
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20-1. Ischnodactylus malaccanus malaccanus (Pic, 1916)
Buasides malaccanus Pic, 1916, Mél. exot.-ent., (20): 12; 1925, Bull. Mus. hist. nat. Paris, 31: 432, 436,
Type area: Malacca.
Ischnodactylus malaccanus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Basides bisbimaculatus Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436, 437. Syn. nov. Type area: Sumatra.
Ischnodactylus bisbimacularus, GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Malacca, Sumatra.

20-2. Ischnodactylus malaccanus rufithorax (Pic, 1916)

Basides malaccanus rufithorax Pic, 1916, MéL. exot-ent., (20): 12; 1925, Bull. Mus. hist. nat. Paris, 31:
432, 436. Type area: Sumatra.

Ischnodactylus malaccanus rufithorax; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).

Ischnodactylus gradatus GEBIEN, 1925, Phil. 1. Sci., 27 (3): 425, 431; 1940, Mitt. miinch. ent. Ges., 30: 418
(543).— Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 432. Syn. nov. Type area: Sumatra (Soekaranda,
Liangagas).

Distribution. Sumatra.

21. Ischnodactylus mirabilis GEBIEN, 1914
Ischnodactylus mirabilis GEBIEN, 1914, Notes Leyd. Mus., 36: 64; 1925, Phil. J. Sci., 27 (3): 426, 432;
1940, Mitt. miinch. ent. Ges., 30: 418 (543). Type area: Simalur (Sinabang).
Distribution. Simalur.

22. Ischnodactylus nasutus GEBIEN, 1925
Ischnodactylus nasutus GEBIEN, 1925, Phil. J. Sci., 27 (3): 425, 434; 1940, Mitt. miinch. ent. Ges., 30: 418
(543).—— Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Type area: Philippines (Mindanao: Basilan,
Higan, Kolambugan).
Distribution. Philippines (Mindanao).

23, Ischnodactylus parallelicorne (NAKANE, 19506)
Platydema parallelicorne NAKANE, 1956, Sci. Rep. Saikyo Univ., 2 (3A): 164. Type area: Japan (Towada,
Daisen, Kurami).
Ischnodactylus parallelicorne: NAKANE, 1975, Mem. Nat. Sci. Mus. Tokyo, 8: 162.
Distribution. Japan.

24, Ischnodactylus pici ANDO, nom. nov. preoccupied by GEBIEN, 1925.
Basides bimaculatus Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 435. Type area:
Sumatra.
Ischnodactylus bimaculatus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544), nec GEBIEN, 1925.
Distribution. Sumatra.

25. Ischnodactylus quadrioculatus CHEVROLAT, 1877
Ischnodactylus quadrioculatus CHEVROLAT, 1877, Pet. Nouv. Ent., 2: 178, — GEBIEN, 1925, Phil. J. Sci., 27
(3): 426, 441; 1940, Mitt. miinch. ent. Ges., 30: 418 (543). Type area: Java.
Ischnodactylus quadri-dentatus CHEVROLAT, 1877, Pet. Nov. Ent., 2: 173. Type area: Java.
Distribution. Java.

26-1. Ischnodactylus rubromarginatus rubromarginatus (CHEVROLAT, 1878)
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Histeropsis rubro-marginatus CHEVROLAT, 1878, Pet. Nouv. ent., 2: 242. Type area: Sarrow.
Ischnodactylus rubromarginatus; GEBIEN, 1923, Phil. J. Sci., 27 (3): 429; 1940, Mitt. miinch. ent. Ges., 30:
418 (543).
Basides unimaculatus Pic, 1916, Mél. exot.-ent., (20): 12; 1925, Bull. Mus. hist. nat. Paris, 31: 432, 435,
437, 438. Syn. nov. Type area: Sumatra.
Ischnodactylus unimaculatus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Malacca, Sumatra, Perak, Penang.

26-2. Ischnodactylus rubromarginatus verticalis (Pic, 1925), comb. nov.
Basides unimaculatus verticalis Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 435. Type area: Sumatra.
Distribution. Sumatra,

26-3. Ischnodactylus rubromarginatus yunnanus KAszAs, 1965
Ischnodactylus rubromarginatus yunnanus Kaszas, 1965, Annls. hist. nat. mus. natn. hung., 57: 284, Type
area: Yunnan (Siaomengyang).
Distribution. China (Yunnan).

27. Ischnodactylus sasajii ANDO, Sp. nov.
Type area: Sulawesi (Puncak Palopo, Lake Poso, Mamasa).
Distribution. Sulawesi.

28. Ischnodactylus sexguttatus GEBIEN, 1925
Ischnodacrylus sexguttaius GEBIEN, 1925, Phil. J. Sci., 27 (3): 426, 438; 1940, Mitt. miinch. ent. Ges., 30:
419 (544). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 433. Type area: Sumatra (Soekaranda, Ober
Langkat, Deli, Tebing-tinggi), Borneo (Sandakan).
Distribution. Sumatra, Borneo.

29. Ischnodactylus sumbawicus GEBIEN, 1925
Ischnodactylus simbawicus GEBIEN, 1925, Phil. 1. Sci., 27 (3): 424, 443; 1940, Mitt. miinch. ent. Ges,, 30:
418 (543). Type area: Sumbawa.
Distribution. Sumbawa.

30. Ischnodactylus tonkineus (Pic, 1925)
Basides tonkineus Pic, 1925, Echange, 41: 16; 1925, Bull. Mus. hist. nat. Paris, 31: 435, 437, 438. Type
area: Tonkin.
Ischnodactylus tonkineus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
Distribution. Vietnam,

31. Ischnodactylus trigonalis GEBIEN, 1925
Ischnodactylus trigonalis GEBIEN, 1925, Phil. J. Sci., 27 (3): 426, 433; 1940, Mitt. miinch. ent. Ges., 30:
418 (543). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Type area: Borneo (Sarawak).
Distribution. Borneo.

32. Ischnodactylus trimaculatus (Pic, 1916)

Basides trimaculatus Pic, 1916, Mél. exot.-ent., (20): 13; 1923, Bull. Mus. hist. nat. Paris, 31: 433, 435.
Type area: Banguey Is.

Ischnodactylus trimaculatus; GEBIEN, 1940, Mitt. miinch. ent. Ges., 30: 419 (544).
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Distribution. Banguey Is.

33. Ischnodactylus unifasciatus GEBIEN, 1925
Ischnodactylus unifasciatus GEBIEN, 1925, Phil. I. Sci., 27 (3): 424, 444; 1940, Mitt. miinch. ent. Ges., 30
418 (543). — Pic, 1925, Bull. Mus. hist. nat. Paris, 31: 436. Type area: Ober Assam.
Distribution. Assam.

? Basides flavofasciatus Pic, 1916, MéL. exot.-ent., (20): 12. Type area: Zanguebar.
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Immature Stages of Nemophora trimetrella STRINGER
(Lepidoptera: Adelidae)

Toshiya HIROWATARI
Entomological laboratory, Graduate school of Agriculture and Biological Sciences,
Osaka Prefecture University, Sakai, Osaka, 599-8531 Japan

Abstract. Immature stages of Nemophora trimetrella STRINGER, 1930, including mature larva
and pupa, are described for the first time. The larval case is characteristic in being constructed
from minute leaf fragments and soil particles.

Key words Lepidoptera, Adelidae; Nemophora trimetrella; immature stages; Japan.

Introduction

Morphological study on the immature stages of Japanese adelids has been poorly performed,
except KUROKO (1961) reported the detailed descriptions on the immature stages of Nemophora
raddei (REBEL).

In April 2000, unique larval cases of lepidopterous species were collected at Nose and Mt.
Izumikatsuragi, Osaka Prefecture, and they were revealed to be those of N. trimetrelle
STRINGER, 1930 by rearing. This species occurs in Honshu, Shikoku and Kyushu of Japan
(MORIUTI, 1982) and seemed to be not common.

In the present paper, immature stages of N. trimetrella are described for the first time with
stress on some characters important for the taxonomy.

Materials and Methods

Larvae for morphological study were collected at Yoshino, Nose, and Mt. Izumikatsuragi,
Osaka Prefecture in April 2000. The larvae were reared in the laboratory near natural condition.
Larvae for scanning electron microscopy (SEM) observation were chemically dried following
STEHR (1987).

Terminology adopted in this paper referred to DAVIS (1987).

Nemophora trimetrella STRINGER, 1930
(Figs. 1-5)

Mature larva (Figs. 1B-D, 2, 4): Length: 8.2-8.7 mm. Body yellowish-white, flattened
dorsoventrally.
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Head: Head capsule pale-brown, flattened. posterior margin acutely V-shaped.
Frontoclypeus large. Adfrontal sclerites elongate and narrow. Epicranial suture absent. Six
stemmata present per side, arranged in uneven. Area within stemmatous semicircle black, poste-
riolateral part of the stemmatous semicircle with a black stria. Labrum with six pairs of setae.

Thorax: Dorsal plates pale to dark brown, well pigmented lateral and posterior portions:
prothorax well pigmented, mosothorax rather weakly and metathorax indistinctly pigmented.
Prespiracular sclerite of prothorax fused to dorsal plate.

Abdomen: Almost creamy-white, except A10 with brown dorsal and ventral plates.
Prolegs reduced: multiserial crochets present on A3-A6 and absent on A10. Crochets arranged
in several transverse rows (Figs. 1C, 4).

A L L P I R TR e e 1 1 14 1 11 1T
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Fig. 1. Adult. larval cases, mature larvae and pupae of Nemophora trimetrella STRINGER collected in Nose,
Osaka Pref. A, Adult (J"); B, larva within portable case : C, crochets (AS) of mature larva; D, larva (dorsal
view); E, pupa ( &', dorsal view); F, ditto. (ventral view).
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Fig. 2. Mature larva of Nemophora rrimetrella STRINGER. A, Lateral view; B, dorsal view; C, ventral view.

Chaetotaxy (Fig. 3):

Head: A3 longest, S2 next longest. AF1 arising rather higher over the half of adfrontal
sclerite. AF2 absent. C1 longer than C2. P1 long adjacent to ecdysial line, P2 very short. Pa pre-
sent on about the same distance from La and P2. Pb present near MD1.

Thorax: Prothorax: XD1, XD2, D1, D2, SDI, SD2, LI, L2, and L3 present on thoracic
shield, D1 very short, XD2, D2, and SD1 very long. SV1 and SV2 long, on elongate pinaculum,
which is situated between thoracic and abdominal plates. Meso- and metathorax: Almost same
arrangement as prothorax except absence of XD1, XD2 and SV2, and presence of MSDI and
MSD2 on common pinaculum which is weakly sclerotized.

Abdomen: First to seventh abdominal segments: All setae, except D2, L1 and L3, rather
short. SV setae very short. V1 present, ventral to SV2. Eighth abdominal segment: All setae,
except L1, rather short. L1 and L2 situated anterior to spiracle. Ninth abdominal segment: D1,
D2,SD1, L1, L2, L3 and SV arranged in a vertical line.

Portable case of mature larva (Fig. 1B, D)
Length 10.5-11.6mm. Elongate-ovate, flat, more or less constricted medially, constructed
from minute leaf fragments and soil particles.
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Fig. 3. Chaetotaxy and mouth parts of mature larva of Nemophora trimetrella STRINGER. A, Prothorax and
masathorax; B, second and third abdominal segments; C, sixth abdominal segment; D, eighth andnineth
abdominal segments; E, labrum (frontal view); F, right mandible (ventral view); G, head capsule (lateral
view); H, ditto, (dorsal view).

Pupa (Figs.1E, F, 5)

Length 6.5-7.4 mm. Body pale-yellow, elongate. Vertex flattened, with a pair of long
setae. Clypeus with a pair of short setae. Antenna very long, nearly extending to tip of abdomen
and then curved dorsally to coil about 5 times around posterior portion of abdomen in male, coil
about 2 times in female. Maxillary palpus small, triangular. Galea relatively long, extending to
about half-length of fore and mid legs. Wing extending to sixth abdominal segment. Third to
seventh abdominal segments with a row of tergal spines. A pair of hooked spines on caudal



Immature Stages of Nemophora rrimetrella

197

a2

Fig. 4, Chrochets of third abdominal segment in mature larva of Nemophora trimetrella STRINGER. A, X220; B, X600.

Fig. 5. Pupa ofNemoplora trimetrella STRINGER. A, Ventral view; B, lateral view; C, terminalia (ventral view);

D, ditto. A-C: Male, D: Female.
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margin of eighth segment dorsally in female, absent in male. Ninth segment with a pair of short
ventral tubercles at the middle of anterior portion and caudal tubercles posterolaterally in male;
caudal tubercles short, truncate and weakly curved, located apart each other.

Specimens examined: JAPAN, Honshu.

[Larvae): 5 exs., Yoshino, Nose, Osaka Pref., 12. IV. 2000, H. OKAMOTO leg... | ex., same locality,
24. TV. 2000, Y. MIYAMOTO leg.: 2 exs., Mt. Izumikatsuragi, Kaizuka City, Osaka Pref., 12. IV. 2000, T.
HIROWATARI leg.

[Pupae]: S&' . 3% 9. Yoshino, Nose, Osaka Pref., 12. IV. 2000, larvae, H. OkamoTo leg.; 1 &,
same locality, 24. 1V. 2000, larva, Y. MivamoTo leg.

Remarks: The mature larvae of N. trimetrella with the portable cases were found on the
ground of Japanese chestnut (Castanea crenata SIEB. et ZUCC.) plantation (ca. 300 m a.s.L.)
which was surrounded by coppice comprising Quercus serrata THUNB. ex MURRAY and Q.
acutissima CARRUTHER in Nose, Osaka Prefecture. They were also collected in the deciduous
forest near the summit of Mt. Izumikatsuragi (ca. 850 m a.s.l.) where Fagus crenata BLUME is
dominated. In both localities, the larvae were found near the humus soil under the leaf litter.
Before pupation, in the laboratory, the larvae camouflaged the portable case with additional
minute leaf fragments.

The larval portable case of Nemophora trimetrella, being constructed from minute leaf
fragments and covered with soil particles, may be unique in Adelidae and resembles that of N.
minimella ([DENIS & SCHIFFERMULLER]) shown by HEATH & PELHAM-CLINTON (1976).
However, the similarity of their larval cases seem to be derived independently, judging from the
morphological differences of the adults.

The moth of N. trimetrella flies in May and June, and the male flies singly, not in swarms.
The moths are occasionally attracted to the light. The mature larvae, and probably throughout
the larval stages except for the first instar, feed on the dead leaves of some deciduous trees,
however, the host plant to which the female oviposit is still unknown.

According to KUROKO (1961), the setae L1 and L2 of eighth abdominal segment are situ-
ated posteroventrad to the spiracle in the mature larva of N. raddei, while the L1 and L2 are sit-
uated anterior to the spiracle in that of N. trimetrella. This appears to be the most different point
of the chaetotaxy of the two species. On the other hand, the developed caudal tubercles of male
pupa were demonstrated by KUROKO (1961) in N. raddei. To the author’s knowledge, the
shapes of the caudal and ventral tubercles of the pupae are different among the species and gen-
era, which seem to provide important taxonomic characters. These morphological characters
deserve more aitention in further studies on immature stages of Adelidae.
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Male Morphological Dimorphism in the Stag Beetle, Dorcus rectus
(Coleoptera: Lucanidae)

Yutaka IGUCHI

Laboratory of Biology
Yamashita-cho 1-10-6, Okaya City, Nagano Prefecture, 394-0005 , Japan

Abstract The body length and mandible length of males of Dorcus recruts (MOTSCHULSKY)
were measured. The frequency distribution of mandible length was bimodal, The body-
mandible relationship consisted of two different allometric relationships. These results sug-
gested that males of this species showed morphological dimorphism and could be divided into
the minors and majors.

Introduction

Male morphological dimorphism is known for several beetle species (e.g., the family
Lucanidae: INUKAIL 1924; ARROW, 1937; CLARK, 1977; SAKAINO, 1987; KAwWANO, 1988, 1989;
IGucHl, 1992; the family Scarabaeidae: COOK, 1987; EBERHARD, 1987; EBERHARD & GUTIERREZ,
1991; Siva-JorHy, 1987; KAWANO, 1995a, 1995b; EMLEN, 1994; RASMUSSEN, 1994; IGUCH]I,
1998; the family Ceralnbycidae: GOLDSMITH, 1985). In these beetles, males are divided into the
minors and majors with respect to horn or mandible size. The majors have larger horns or
mandibles than the minors.

Many species of stag beetles (the family Lucanidae) inhabit Japan, but only a few statistical
studies on male dimorphism have been done (e.g., INUKAL 1924; IGUCHI, 1992). Therefore 1
here report male dimorphism in Dorcus rectus. As I previously suggested the possibility of the
existence of male dimorphism in this species (IGUCHI, 1992) on the insufficient evidence.

The present study is carried out to confirm the existence of male dimorphism in this species.

Materials and Methods

For this study, 119 male adults were employed, which were collected in and around Okaya
City, Nagano Prefecture, during 1990-1994. For each male, body length and mandible length
were measured. Body length was measured from the front of the head to the tip of the elytra
along the center line of the body. Mandible length was measured in a straight line parallel to the
center line of the body.

To analyze the relationship between body length and mandible length, I used the methods
of EBERARD & GUTIERREZ (1991). First of all, the above morphological data were logarithmi-
cally transfonned. Next, the data were fit to the following quadratic equation:
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Y=AX+BX+C
where X was the natural logarithm of body length, ¥ was the natural logarithm of mandible
length, and A , B and C were regression coefficients. Lastly, if A differed significantly from
zero, 1 concluded that the regression was nonlinear and that the body-mandible relationship con-
sisted of two allometric relationships.

My previous study (IGUCHI, 1992) on this species revealed that the body—mandible rela-
tionship varied continuously. Therefore, I fit the original (untransformed) data to Model 3
shown by EBERHARD & GUTIERREZ (1991). In other words, I fit the original data to the follow-
ing two regression lines:

y=ax+b(x =p)

y=cx+dx<p)
where x was body length, y was mandible length, and @, b , c and d were regression coefficients.
I determined a switch point p so that the sum of the squared deviations from the regression lines
were the smallest.

Results and discussion

The test for the nonlinearity of the allometric relationship showed that A differed signifi-
cantly from zero (t = 6.23, df = 116, P < 0.001). Therefore, following the above methods, I
determined the switch point p as p = 27 and obtained the two regression lines shown in Fig. 1.
Both regression lines were highly significant (small males, 12.78, df = 53, P < 0.00; large males,
t=11.34, df = 62, P < 0.001). The slopes of the regression lines differed significantly (f = 5.37,
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Fig. 1. Relationship between body length and mandible length for 119 males collected in and around Okaya City,
Nagano Prefecture. The two regression lines were separately fit to minors (body length < 27 mm) and
majors (body length = 27 mm).
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Fig. 2 . Frequency distribution of mandible length for 119 males collected in and around Okaya City. Nagano
Prefecture .

df =115, P <0.001).

The frequency distribution of mandible length was clearly bimodal (Fig. 2). The mandible
length of the lowest class between the two peaks was 8-9 mm. On the other hand, the x value of
the switch point in the body-mandible relationship was approximately 10 mm (Fig. 1). These
values of mandible length were obtained by different methods. Nevertheless, they were almost
the same.

The body-mandible relationship did not show clear sigmoidal curve. However, the present
results strongly suggested that the males of this species showed morphological dimorphism and
could be divided into minors (small males) and majors (large males).
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Revision of the Genus Scutellathous from Japan,
with Descriptions of Two New Species
and Taxonomic Notes on its Relatives (Elateridae, Coleoptera)
“Some New Forms of Elateridae in Japan (XXIX)”

Takashi KISHII
Kamihamuro 1-10-6-410, Takatsuki, Osaka 569-1044 Japan

Abstract Scutellathous chairo sp. nov. from Honshu, Shikoku and Kyushu, and Scutellathous
seinoi sp. nov. from Kumamoto Prefecture of Kyushu are described.

Key words Scutellathous chairo, Scutellathous seinoi, new species, Japan

The genus Scutellathous was established by KisHII, 1955 for a Japanese species, Athous
comes LEWIS, 1894 from Sapporo in Hokkaido, and at the same time, Athous porrecticollis
LEwis, 1894 from Junsai in Hokkaido was transferred to it, and a new species, Scutellathous
horioi was described from Mt. Hikosan in Fukuoka Prefecture (this species is now treated in the
genus Stenagostus C. G. THOMSON, 1859), and belongs to the tribe Hemicrepidiini of the sub-
family Dendrometrinae. After that, four species were added from Japan as new species to this
genus by subsequent entomologists in Japan. However, some taxonomical problems still remain
about this genus and Japanese species.

In recent years, I have reexamined the Japanese species of Scutellathous previously unsorted
or unidentified species, and found that at least two of them are new to science. They will be
described in the present paper.

The Japanese species of the genus Seutellathous including S. comes (LEWIS, 1894), S. por-
recticollis (LEWIS, 1894), S. comes yakuensis NAKANE et KISHIL, 1958, S. fujianus OHIRA, 1963,
S. shikokuanus KisH1, 1985, S. ozakii OHIRA, 1992, have close resemblance in having the fol-
lowing characters: body, antennae and legs more or less yellowish or reddish brown, in general
remarkably smooth all over, antennae elongate and serrated from 3rd joint, frons clearly and tri-
angularly concave behind frontal edge, which is well-developed ahead like as a pentroof, prono-
tum quadrate and usually Jonger than wide, with rather sparse punctures in general, and no
medio-longitudinal depression in general, each hind angle of prothorax unicarinated, broad,
short, and triangular with pointed and upheaved apex, scutellum small, subquadrate, densely
punctured, plainly emarginated at anterior edge, with anterior half strongly bent interiorly, of
which surface is entirely glabrous and concave, elytral intervals among punctate striae smooth
and sparsely punctured, more or less finely and transversely rugate at anterior part, posterior end
of each elytron rounded, prosternal process narrow, elongate and straightly extending postero-
interiorly, median lobe of male genitalia gradually narrowing apically, with apical end rather
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acutely pointed, each lateral lobe of male genitalia simple, with apical end more or less rounded
at apex, without any apico-lateral triangular expansion, bursa copulatrix of female genital organ
having 4 or 5 thorny plates. These species are reexamined mostly on the structure of lateral lobe
of male genitalia and of thorny plates of female bursa copulatrix in the course of my study on
the Hemicrepidiini, and Scutellathous comes yakuensis was already raised the rank to full
species (KisHii, 1999: 33) and two new species are described in the present paper.

All the holotype of the new species are deposited in the collection of the Osaka Museum of
Natural History and some paratypes in my collection.

Before going further, I gratefully acknowledge to the late Dr. Kintaro BABA and the late Mr.
Hiroshi ISHIDA for supply of useful materials, and also I wish to express my deep gratitude to
Messrs. Koichi Hosopa, Futoshi ICHIKAWA, Kenji KANNO, Toshiyuki KATO, Isao MATOBA,
Kozo Mizuno, Nobuyuki NARUKAWA, Hideyo NOMURA, Akio SEINO, Ryuichi SHIMAMOTO,
Fumiki TAKAHASHI, Isamu TANAKA, Hideyuki YOKOZEKI for their kind offering elaterid-mate-
rials and useful information in this study.

On the Genus Scutellathous KISHII, 1955

In 1996 (pp. 67, 68), OHIRA referred to his opinion about a synonymy of Scutellathous
with Parathous FLEUTIAUX, 1918 from the South-west Asia, and revised the combination of
some species with Parathous. However, I consider both genera Parathous and Scutellathous are
different from each other by reason of the noticeable characteristics as in the following key.

1(2) Frontal edge of head moderately developed ahead, with frontal groove shallow and perpen-
dicular, Pronotum deeply and widely furrowed medio-longitudinally, with remarkably dense
and entirely reticulate punctures. Hind corners of pronotum broad and rounded at apices,
with each apical end not pointed. Elytral dorsum very scabrous and rugose with rows of
coarse and strong punctures, these bottoms small and rounded and upper faces subquadrate

........................................................................................ Parathous FLEUTIAUX, 1918

2(1) Frontal eclge of head well-developed ahead like pentroof, with frontal groove deep and
declined. Pronotum simply rounded above, generally without any medio-longitudinal fur-
row, with sparse punctures, with interpunctate space wide and smooth. Hind corners of
pronotum triangular, with each apical end distinctly pointed and upheaved. Elytral dorsum
entirely smooth and sparsely punclured with rows of dense, longitudinal and strong punc-
tures- s - Scutellathous KISHII, 1955

Scutellathous porrecticollis (LEWIS, 1894)
(Japanese name: Munaguro-tsuya-kometsuki)

(Fig. 17)

Athous porrecticollis LEwIS, 1894, Ann. Mag. nat. Hist., (6) 13: 201 (Junsai).

Athous (Athous) porrecticollis: SCHENKLING,1927, in JUNK’s Col. Cat. 88, Elat. 11: 316.

Athous daisetsusanus Miwa, 1928, Ins. Mats., IT (3): 136 (Mt. Daisetsu, Sapporo and Towada), syn-
onymized by Miwa, 1934, Fauna Elat.: 111.

Scutellathous porrecticollis: Kisui, 1955, Akitu, 4 (3): 80.

Athous daisetsuzanus [']: NAKANE, 1971, Annl. Rep. JIBP/CT-S, 1970: 181.
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Figs.1-6. Habitus of Seutellathous spp. 1, Seutellathous chairo KisHil, sp. nov., holotype (4", 11.4 mm); 2, ditto,
paratype (¥, 14.2 mm); 3, Scuwtellathous seinoi Kistll, sp. nov., holotype (%, 14.2 mm); 4, Scutellathous
comes (LEWIS, 1894 &', 12.3 mm); 3, Scurellathous shikokuanus Kisuit, 1985 (4", 13.1 mm); 6,
Scutellathous yakuensis NAKANE et Kisuu, 1958 (", 13.1 mm).

Scutellathous horioi: SASAKI, 1983, jezoensis, 10: 17 (Hokkaido), misidentification.
Soutellathous [!] porrecticollis: YASUDA, 1976, Kamikawa-cho no Shizen, 1: 61.

Diagnosis: Small species, 8.5 to 10.5 mm in length, head, antennae, pronotum and ventral
surface more or less blackish, pronotal punctures rather dense and ocellated, median lobe of
male genitalia clearly narrowing at apical 1/4, apices of lateral lobes roundly broadened laterally

(Fig.17). Female not examined.
Specimens examined: 14, Sounkyo, Hokkaido, 31. VIL. 1950, S. SHIBANAI leg.; 24 &, Kami-
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otoineppu, Teshio, Hokkaido, 28. VIL. 1958, T. KisHil leg.; | &', Urakawa, Hokkaido, 25. VIL. 1964, S.
Konpo leg.; 14", Abashiri Lake, Memanbetsu-cho, Hokkaido, 17. VIL. 1992, T. KaTo leg.; 1 ', Miwa,
Koshimizu-cho, Hokkaido, 27. VII. 1998, T. KaT0 leg.

Distribution: Hokkaido, Honshu (Aomori?, after MIWA, 1928).

Notes. MIWA (1928) reported this species from Towada Lake of Aomori in Honshu, Japan
as Athous daisetsusanus, but when this species was synonymized by him with porrecticollis he
(1934) did not quote this record. Until now, I don’t know the reliable record of this species from
Honshu.

Scutellathous comes (LEWIS, 1894)
{Japanese name: Chairo-tsuyahada-kometsuki)
(Figs.4, 8,13, 14 & 19)

Athous comes LEWIS, 1894, Ann. Mag. nat. Hist., (6) 12: 200 (Sapporo).

Athous (Athous) comes: SCHENKLING, 1927, in JUNK's Col. Cat. 88, Elat. II: 313.
Scutellathous comes: KisHu, 1955, Akitu, 4 (3): 80.

Scutellathous comes comes: M1zuNo, 1963, Suzumushi, 15 (98): 50 (Nagano).

Diagnosis: Medium and rather slender species, 9.5 to 12.5 mm in length, entirely yellow-
ish or brownish, pronotal punctures rather dense and simple or partly subocellated, median lobe
of male genitalia gradually narrowing apically, with apical 1/3 not so acute (Fig. 8), each lateral
lobe weakly sinuate outwards at the middle, then straightly extending apically, with apex simply
rounded at end and not broadened laterally (Figs. 13, 14), bursa copulatrix (Fig.19) with 5
thorny plates having long and robust thorns, of which plate-a a little longer than wide, plate-b
subcircular, subequal in length and width, plate-c subtriangular, and plates-d subcircular.

Specimens examined: 14*, Nenokuchi, Towada, Aomori, 30. VIL. 1952, T. KISHIl leg.; 1 &', Aomori
City, Aomori, 26. VIL. 1967, B. YAMAYA leg.; 14", Hinoemata, Fukushima, 27-29. VIL 1975, K.
MIZUNO leg.; 1 &, Yunohana Spa, Fukushima, 29. VII, 1977, K. MIZUNO leg.; 1 §', Mt. Asakusa, Niigata,
5. VIII. 1984, K. BABA leg.; 14", Tsubame Spa, Niigata, 15. VIII. 1981, K. BABA leg.; 14", Gozaishi-
kosen Spa, Nirasaki, Yamanashi, 3. IX. 1990, K. Hosoba leg.; 14, ditto, 7. VIL 1990, K. Hosopa leg.; |
&', Nikengoya, Yamanashi, 1. VIIL 1965, H. NOMURA leg.; 19, Mt. Hakusan, Ishikawa, 27. VIL. 1963,
MATSUEDA leg.; 1 &', Mt. Tanigawa, Gunnma, 4. VIIL. 1949, T. NAKANE leg.; 1 &', Karuisawa, Nagano, 2.
VIII. 1982, K. Mizuno leg.; 14", Kamikouchi, Nagano, 5. VIL. 1916. K. TAKEUCHI leg.; 1d', Mt.
Togakushi, Nagano, 31. VII. 1998, H. NOMURA leg.; 24" &, Igawa-mura, Shizuoka, 29. VII. 1965, K.
Mizuno leg.; 24" &', Nukumi Pass, Gifu, 6-12. VIIL. 1956, T. TOMATSU leg.; 14", Hidarimata-dani, Gifu,
29. VIL 1974, 1. KirivyAMA leg.; 1 &, Ashiu, Kyoto, 15. VIL 1973, K. MizuNo leg.; 1 &', Rokko to Arima,
Hyogo, 10. VIL. 1955, H. IsHIDA leg.; 2 &' &', Mt. Hyonosen, Hyogo, 25. VII. 1955, H. IsHIDA leg.; 1 d', Mt.
Quginosen, Hyogo, 27. VIL. 1959, T. TakAHAsHI leg.; 1 &, Jindoji valley, Tenkawa, Nara, 24. VIIL 1974,
O. TOMINAGA leg.; 1 &', Mt. Ohdaigahara, Nara, 21. VII. 1971, O. TOMINAGA leg.; 14*, Mt Misen,
Ohmine, Nara, 28. VII. 1980, K. Mizuno leg.; 1 &', Mt. Ohdaigahara, Wakayama, 14. V. 1961, Y. KIMURA
leg.; 1%, Mt. Kojin-dake, Wakayama, 1. VIIL. 1956, K. TSUKAMOTO leg.; 1 ¥, Mino Pass, Wakayama, 3.
VIII. 1960, T. Tomiwa leg.; 24 &, Mt. Daisen, Tottori, 16. VIIL. 1960, N. OHTANI leg.

Distribution: Hokkaido, Honshu, Shikoku and Kyushu.

Notes. Any specimens from Shikoku and Kyushu Islands have not been examined.
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Scutellathous ozakii OHIRA, 1992

(Japanese name: lwaki-tsuyahada-kometsuki)
Scutellathous ozakii OHIRA, 1992, Elytra, 20 (2): 225-226 (M. Iwakisan).

Diagnosis (according to the original description): Large and robust species, 15 mm in
length, blackish brown, pronotum with a shallow medio-longitudinal furrow, pronotal punctures
dense, coarse and umbilical, genital organs of both sexes unexamined. Male unknown.

Specimen not examined.

Distribution: Honshu (Mt. Iwakisan, Aomori Prefecture).

Notes. According to the original description, this species can be distinguished from §.
comes by the robuster body, and shorter and more acutely serrate antennae. Body length is 13
mm [!] in his Japanese summary.

Scutellathous fujianus OHIRA, 1963

(Japanese name: Fuji-chairo-tsuyahada-kometsuki)
Scutellathous fijianus OHIRA, 1963, Trans. Shikoku ent. Soc., 8 (1): 16 (Asagiri-Plateau of Mt. Fuji).

Diagnosis: (according to the original description): Large species, 14 mm in length, entire-
ly reddish brown, pronotum with a shallow smooth median line, pronotal punctures dense, even
and umbilical at sides, genital organs of both sexes unexamined. Male unknown,

Specimen not examined.

Distribution: Honshu (Asagiri-Plateau of Mt. Fuji in Shizuoka Prefecture).

Notes. According to the original description, this species can be distinguished from §.
comes by the larger and reddish brown body and by the denser and umbilicate pronotal punc-
tures.

Scutellathous sasajii KISHIIL, sp. nov.

(Japanese name: Hoso-aka-tsuya-kometsuki)
(Figs.1,2,7,11, 12 & 18)

Scutellathous suturalis: Kisun, 1955, Akitu, 4 (3): 80, nec CANDEZE, 1873, et auct.

Scutellathous sp.: KisHil, 1987, A Taxonomic Study of the Japanese Elateridae (Coleoptera), with the keys
to the subfamilies, tribes and genera. Kyoto: 92; — 1997, Nejirebane, 77: 4 (Mt. Minamimata-yama in
Mie); — 1998, ibid., 81: 3 (Kuritani of Mt. Ohdaigahara in Mie); — 1999, ibid., 83: 3—4 (Mt. Goma-
nodan in Wakayama).

Diagnosis: Medium or large and rather robust species, 10.5 to 14.2 mm in length, reddish
brown, pronotal punctures dense, generally simple, gently and gradually subocellate anteriorly
as well as laterally, median lobe of male genitalia distinctly slender and acutely extending api-
cally (Fig. 7), each lateral lobe plainly sinuate laterally at the middle, then diverging apically,
with apico-lateral part weakly expanded outwards (Figs. 11, 12), bursa copulatrix (Fig. 18) with
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5 thorny plates having slender thorns, of which plate-a is subelliptic and plainly wider than long,
plate-b semicircular and subequal in length and width, plate-c smallest and semicircular, and
plates-d subtriangular.

Description. Male. Length 10.5 to 12.9 mm. Entirely reddish brown, with the exception of
antennae, pronotal hind corners, sutural line of elytra, ventral surface and legs more or less
paler. Pubescence long, a little sparse, suberected and fulvous. Head quadrate, longer than wide,
narrowest between eyes, entirely smooth, with punctures uneven in density and size, rather
sparse, generally subocellated; frons with a shallow wide and triangular depression behind ante-
rior edge; frontal groove distinctly larger, shallowly and transversely excavated, with a small
glabrous hollow at the middle. Antennae elongate, apical three segments exceeding apices of
hind angles of prothorax and serrated from 3rd segment; 2nd segment smallest, obconic, 1.5
times as long as width, 3rd two times as long as 2nd or a little more, 3rd to 5th entirely elongate
triangular, 6th to 10th rather elongate hanging-bell-formed and gradually narrower apically,
11th narrow rhombic and longest except basal segment. Pronotum elongate, quadrate, ca. 1.3 as
long as wide; lateral sides a little narrowing anteriorly in most specimens, rarely entirely paral-
lel-sided; disc simply and roundly convex, without any medio-longitudinal line nor furrow at
the middle, but in some specimens feebly canaliculated at posterior slope; punciures not so
dense, rather even in density and size, generally simple, but gradually becoming subumbilical
antero-laterally; each hind angle broad, short and triangular, unicarinated near lateral margin,
with posterior apex pointed and plainly upheaved; posterior margin having a small notch near
each hind corner. Scutellum small, subshield-formed, declivous, a little convex above at the
middle, with punctures denser, finer and more uneven than those on pronotum, except median
part more or less glabrous, Elytral intervals among punctate-striae subflattened, with small and
simple punctures, a little uneven in density, transversely and feebly rugate on basal 1/4; posteri-
or end of each sutural margin feebly mucronate, and outer apical end rounded. Prosternal
process clongate, straightly extending postero-interiorly, with posterior end simply narrowing
and rounded, without any notches nor projections. Legs moderate.

Female. Length 12.2 to 14.2 mm. Antennae slender, a little shorter than male, apical one
segment exceeding apices of hind angles of prothorax. Pronotum more or less roundly expanded
laterally at the middle.

Holotype. &', Mt. Ohdaigahara, Nara, 26. VIL. 1980, N. NARUKAWA leg. Paratypes: 1%,
Mt. Ohdaigahara, Nara, 26. VII. 1980, N. NARUKAWA leg.; 1 &', ditto, 22. VII. 1953, T. KisHII
leg.; 1%, ditto, 21. VIL 1971, O. TOMINAGA leg.; 1 &', 1%, ditto, 28. VIL 1988, I. TANAKA leg.;
14, Mt. Misen, Tenkawa, Nara, 10. VII. 1998, K. KANNO leg.; 1d', Ashiu, Kyoto, 11. VIL
1971, K. TANI leg.; 1%, Kuri-tani, Ohdaigahara, Mie, 10. VIII. 1996, F. ICHIKAWA leg.; 1 &,
ditto, 9. VIL. 1994, H. YOKOZEKI leg.; 14", Mt. Mayoi-take, Mie, 16. VII. 2000, H. YOKOZEKI
leg.; 1%, Mt. Minamimata-yama, Oh-uchiyama-mura, Mie, 5. VIIL 1995, N. NARUKAWA leg.;
1%, Mt. Myojin-take, litaka-cho, Mie, 18. VII. 1998, N. NARUKAWA leg.; 1 &', Mt. Gomanodan,
Wakayama, 30. VIL 1956, S. GOTOH leg.; 14", ditto, 16. VIIL. 1982, I. MATOBA leg.; 1%,
Hattomaki, Wakayama, 22. VIL. 1969, M. UMEMOTO leg.; 1 %, Tosayama-mura, Kochi, 26. VIIL.
1981, R. SHIMAMOTO leg.; 1 ¥, Mt. Sobosan, Miyazaki, 30. VIL 1951, F. TAKAHASHI leg.

Distribution: Honshu, Shikoku and Kyushu.

Etymology: The specific name is in honor of Dr. Hiroyuki Sasaji, Fukui University.
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1

Figs.7-10. Male genitaliac of Scutelfathous spp. 7, Scutellathous chairo Kisuu, sp, nov, (7454: micro-slide num-
ber, and so forth); 8, Scurellathous comes (LEw1s, 1894) (7849); 9, Scutellathous shikokuanus Kisau, 1985
(2206); 10, Scurellathous yakuensis NAKANE et Kisnu, 1958 (5629).

Figs.11-17. Apex of paramere (lateral lobe) of male genitaline of Scurellathous spp. 11, Scutellathous chairo
KisuiL, sp. nov. (paratype. Mt. Gomanodan, 7454); 12, ditto (paratype, Mt. Ohdaigahara, 1112); 13,
Scutellathous comes (LEwis, 1894) (Nikengoya in Yamanashi, 7849); 14, ditto (Yunchana in Fukushima,
T848): 15, Scurellathous shikokuanus Kistir, 1985 (paratype, Mt. Tsurugi, 2206); 16, Scutellathous yakuensis
NakanE et Kisnn, 1958 (Is. Yakushima, 5629); 17, Scutellathous porrecticollis (LEwis, 1894) (Hokkaido,
7495).

Scutellathous shikokuanus KISHII, 1985
(Japanese name: Shikoku-tsuya-kometsuki)
(Figs.5, 9, 15 & 20)

Scutellathous shikokuanus KisHu, 1985, Bull. Heian High School, Kyoto, 29: 910 (Mt. Tsurugi in Toku-
shima Pref, and Mt. Ishizuchi in Ehime Pref.).

Diagnosis: Medium and subslender species, 11.5 to 13.] mm in length, entirely reddish
brown, pronotal punctures rather sparse, small and simple, median lobe of male genitalia clearly
narrowing apically (Fig. 9), each lateral lobe a little sinuate at the middle, then straightly
extending apically, with apical end rather obliquely truncated at apex and inner angle pointed
(Fig. 15), bursa copulatrix (Fig. 20) with 5 thorny plates having long and robust thorns, of
which plate-a is subovate, a little longer than width, plate-b subcircular, plate-c smallest and tri-
angular, and plates-d subcircular.

Specimens examined: 1 4'(holotype), 1 %, Mt. Tsurugi, Tokushima, 25, VIL 1966, K. MizUNO leg.; 1
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£ (paratype), ditto, 27. VIL 1966, K. MizuNo leg.; 1" (paratype), ditto, 26. VIL 1966, Y. IMAl leg.; 1J'
(paratype), ditto, 25. VIL 1969, H. OkaMOTO leg; 1 &* (paratype), ditto, 28-30. VIL 1973, K. MIZUNO leg.;
13, ditto, 6. VIIL. 1998, Y. Do leg.. | & (paratype), Mt. Ishizuchi, Ehime, 26. VIL. 1979, R. SHIMAMOTO
leg.; 14, ditto, 25. V1. 1988, M. SHIROISHI leg.; 1 &', Mt Kajigamori, Kochi, 29. VIL 1966, K. Mizuno
leg.

Distribution: Shikoku (Tokushima, Ehime and Kochi Prefectures).

Notes. S. comes, S. chairo and S. shikokuanus entirely resemble in the external appear-
ance with one another, but the shape of the male genitalia and of the thorny plates on female
bursa copulatrix are different mutually.

Scutellathous seinoi KISHII, sp. nov.
(Japanese name: Higo-tsuyahada-kometsuki)
(Figs.3 & 21)

Diagnosis: Large, elongate and rather slender species, 14.2 mm in length, reddish brown,
pronotal punctures rather sparse, generally simple, bursa copulatrix (Fig. 21) with 4 thorny
plates having long slender thorns, of which plate-a is subsemicircular, plate-b subelliptic and
longer than width, plate-c absent, and plates-d subtriangular.

Description: Female. Length 14.2 mm. Entirely reddish brown, with the exception of
antennae, pronotal hind corners and legs more or less paler. Pubescence short, rather sparse,
erected and fulvous. Head quadrate, slightly longer than wide, narrowest between eyes, entirely
smooth, with punctures uneven in density and size, dense, and subocellated; frons with a shal-
low wide and triangular depression behind anterior edge; frontal groove large, shallowly and
transversely excavated, with a small hollow at the middle. Antennae elongate,and serrated from
3rd segment, apical one segment exceeding apices of hind angles of prothorax; 2nd segment
smallest, obconic, twice as long as width, 3rd longest, about two times longer than 2nd or a little
more, 3rd to 10th ill-serrated, elongate triangular, and gradually narrower apically, 11th narrow
rthombic. Pronotum elongate, quadrate, ca. 1.2 times longer than wide; lateral sides clearly and
roundly expanded laterally, widest at the middle; disc simply and roundly convex, without any
medio-longitudinal line nor furrow; punctures rather fine, even in density and size, generally
simple, but a little umbilical along lateral border; hind angles parallel-sided, not divergent out-
wards, short and triangular, with a fine carination extending shortly along each lateral margin,
with posterior apex pointed and plainly upheaved; posterior margin having a small notch near
hind corner. Scutellum small, subguadrate, declivous, feebly elevated above at the middle, with
punctures distinctly sparse, finer and more uneven than pronotal ones. Elytral intervals among
punctate-striae subflattened, with sparse small and simple punctures, a little uneven in density,
transversely and feebly rugate on humeral part only; posterior end of each sutural margin feebly
mucronate, and outer apical end rounded. Prosternal process elongate, straightly extending pos-
tero-interiorly, with posterior end simply narrowing and rounded, without any notches nor pro-
jections. Legs moderate.

Male unknown.

Holotype. ¥, Yamaingiri, Izumi-mura, Kumamoto, 11-12. VIIL 1986. A. SEINO leg.

Distribution: Kyushu (Kumamoto Pref.)

Etymology: The specific name is dedicated to Mr. Akio SEINO, Niigata, who has been
offering elaterid beetles continuously.
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Figs.18-21. Thomy plates on bursa copulatrix of Scutetlathous spp., a: plate-a, b: plate-b, c: plate-c, d: plates-d.
18, Scutellathous chaire Kisun, sp. nov. (paratype, Mie Pref., 7869); 19, Scutellathous comes (LEWIS,
1894)(Wakayama Pref., 7865); 20, Scutellathous shikokuanus Kisnu, 1985 (Tokushima Pref., 4508); 21.
Scutellathous seinoi Kisun, sp. nov. (holotype, Kumamoto Pref., 7877).

Scutellathous yakuensis NAKANE et KISHII, 1958
(Japanese name: Yaku-chairo-tsuyahada-kometsuki)
(Figs. 6, 10 & 16)

Scutellathous comes yakuensis NAKANE et KisHl, 1958, Sci. Rep. Saikyo Univ. (Nat. Sci. & Liv. Sci.), 2
(5): 36 (Hananoego in Yakushima Is.).
Scutellathous yakuensis: Kistii, 1999, Bull. Heian High School, Kyoto, 42: 33.

Diagnosis: Medium and slender species, 10.6 to 14.4 mm in length, entirely reddish
brown, pronotal punctures rather large, dense and more or less ocellated, median lobe of male
genitalia plainly narrowing apically (Fig. 10), each lateral lobe weakly sinuate at the middle,
then straightly extending apically, with apical end rounded (Fig.16). Female unknown.

Specimens examined: | &, Kosugi-dani, Is. Yaku, Kagoshima, 6 .VIIL 1957, N. TamU leg.; 34" ',
Takatsuka, ditto, 14. VIL. 1984, T. OGATA leg.

Distribution: Is. Yaku-shima.

Notes. The pronotum is distinctly oblong and almost straight at wide, lateral sides almost
straightened.
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Potential Flight Ability of Oberea hebescens BATES
(Coleoptera: Cerambycidae)*
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Abstract The potential flight ability, including flight duration, flight distance, and flight
speed, of Oberea hebescens adults was assessed using a flight mill actgraph. Although there
was no significant difference in the flight speed between both sexes, the flight duration and
flight distance were significantly greater in the males than in the females. The flight ability of
O. hebescens was compared with that of the Japanese pine sawyer, Monochamus aliernais,
in relation to the growing habitat, density, and architecture of host trees.

Key words flight ability; Oberea hebescens; Coleoptera; Cerambycidae; host density;
Neolitsea sericea; body weight.

Introduction

As to cerambycid beetles, population studies have focused on such pest species as
Monochamus alternatus HOPE (TOGASHI, 1989; SHIBATA, 1989), Semanotus japonicus (LACOR-
DAILE) (SHIBATA, 1989), and Psacothea hilaris (PASCOE) (TsuTsuMmi, 1999). However, non-
pest species have seldom been paid attention, except two North American species, Saperda
inornata SAY and Oberea schawmii LECONTE (HUSSAIN, 1972). Since 1970s, we have been
studying the population dynamics of Oberea hebescens BATES (YUKAWA, 1977), in order to
promote a better understanding of regulation mechanisms in the non-pest cerambycid that is
associated with tree species of the family Lauraceae.

In our recent studies (MASAOKA and YUKAWA, unpublished data), we came to aware that

* Contribution from the Entomological Laboratory, Faculty of Agriculture, Kyushu University, Fukuoka (Ser. 5, No. 52)
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adults of Q. hebescens seemed to spend a considerable amount of energy in search for prefer-
able tree species and suitable host leaves for feeding on and current shoots for egg-laying. In
addition, a relatively low population density of O. hebescens adults is likely to make it difficult
for them to encounter mating partners in forests. Therefore, we realized a necessity of accessing
the potential flight ability of O. hebescens.

The fight ability has been measured as the flight duration of insects attached to a wire arm
(OHKUBO, 1973 for the brown plant hopper, Nilaparvata lugens; DAVIS, 1980 for a cerambycid
beetle, Tetraopes tetraopthalmus; SOLBRECK, 1980 for a curculionid beetle, Hylobius abietis).
ITO (1982) reported that the mean flight duration of M. alternatus (the Japanese pine sawyer)
varied with the age of adults, ranging from 830" to 1628" in females and from 724" to 2027"
in males. Only available data using a flight mill for the flight ability of cerambycid beetles in
Japan was provided by ENDA (1985) for M. alternatus. He measured the flight duration, flight
distance, and flight speed and discussed the flight ability in relation to the body weight and the
age of adults.

The present paper intends to report the flight ability, including the flight duration, flight dis-
tance, and flight speed, of O. hebescens using a new type of flight mill and to discuss the ability
in relation to the habitat, density, and architecture of host trees. We also measured the loss of
body weight by flight. These data are compared with those of M. alternatus.

Materials and Methods

Insect and host plants

In Kyushu, adults of O. hebescens begin to emerge usually in late April to early May, and
feed on mid-veins (sometimes side-veins or petioles) of fresh leaves of Lauraceae species such
as Neolitsea sericea (BL.) KOIDZUMI, Machilus thunbergii SIEB. et ZUCC., Machilus japonica
SIEB. et ZUCC., and Cinnamonuun japonicum SIEB. ex NAKAL Females lay their eggs in the cur-
rent shoots and larvae bore toward the older shoots (YUKAWA, 1977; Konma and NAKAMURA,
1986; MASAOKA and YUKAWA, unpublished data) .

Flight ability
The flight ability of O. hebescens was assessed on June 3, 1999 in Biological Laboratory,
Kurume university for 3 males and 3 females collected from the suburbs of Fukuoka City. The

light beam

flight mill

l

ON oroFF ——| interface | =5 | computer

photosensor timer & control &
data acq. monitor

Fig. L. A black and schematic diagram of flight-activity recording system.
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Fig. 2. Oberea hebescens attached at the pronotum to the blunt head of a needle which is hold to the end of the
arm of the flight mill.

components of flight ability, such as flight duration, flight distance, and flight speed, were
recorded during one flight trial of each individual using a flight mill actgraph (Marutanishiko
Co., Ltd., Fukuoka). A block of recording system is schematically indicated in Fig. |. Each indi-
vidual was attached at the pronotum to the blunt head of a 3 cm-long needle with a small
amount of dental inlay wax. The needle was hold to the end of the arm of the flight mill. The
pterothorax posture in flight is always held at an angle of about 45° to the line of flight to bring
out the greatest flight ability (Fig. 2). The flight distance was calculated by counting rotations of
the flight mill since one rotation is equivalent to 1 m in distance. Flight speed per one rotation
was automatically figured and listed in turn. The upward flight speed of a female under free
flight conditions in the laboratory was assessed with a video camera and computer software to
compare with the horizontal flight speed recorded by flight mill. Using this video figure (30
frames/sec) , the velocity of flight was calculated from displacements on successive frames.

Body weight loss by flight

In order to estimate flying energy costs, the body weight of 2 males and 2 females was
measured before and after respective flights. By this measurement, the body weight loss and its
percentage to the initial body weight were calculated.

Host density

The density of host trees was surveyed in November 2000 at two census fields, Ino
(Hisayama Town, Fukuoka Pref.) and Mt. Tachibana (Fukuoka City). At each census field, a
15X15 m plot was established and all trees of N. sericea with the height more than 50 cm were
plotted on a map. Then, the mean nearest neighbor distances of the host trees were measured.
There were a few trees of M. thunbergii and C. japoniciun in the plots, but they were excluded
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Table 1. Flight distance, duration, and speed of Oberea hebescens adults.

Symbol of Flight Flight Flight
adults distance duration spead
tested {m) {min) {cm/sec)
A 96.3 2.2 71.8
Female B 282.5 3.4 135.1
c 329.8 6.0 50.5
Mean 236.2 3.9 99.3
D 743.0 151.5
Male E 471.3 8.6 71.2
F 432.5 13.1 55.2
Mean 548.9 10.0 92.6

from the mapping because O. hebescens does not prefer these trees to N. sericea for oviposition
(MASAOKA and YUKAWA, unpublished data) .

Results

The cerambycid beetles that were attached to the arm of flight mill at the angle of about 45
degree flew continuously for more than two minutes. However, those at the angles other than 45
degree stopped flying immediately after the flight mill started rotating.

After the first flight, all cerambycid individuals tested would not fly again for a period of
time. Therefore, Table 1 shows results of the first flight by respective individuals. In the males,
mean flight duration per individual was 10.0 minutes, mean flight distance was 548.9 m, and
mean flight speed was 92.6 cm/sec. In the females, mean flight duration was 3.9 minutes, mean
flight distance was 236.2 m, and mean flight speed was 99.3 cm/sec. Although there was no sig-
nificant difference in the flight speed between both sexes, the flight duration and flight distance
were significantly greater in the males than in the females (MAN-WHITNEY U-test, P<0.05).

Upward flight speed of the female under free conditions in the laboratory was 51.3

Table 2. Body weight loss of Oberea hescens adults by one flight
in relation to flight distance.

Symbol of Flight Initial Weight % to
adults distance body weight loss initial
tested {m} {mg) {mg} weilght
A 96.3 75.176 1.29 1.70
Female
B 282.5 90.27 0.98 1.09
D 743.0 56.19 0.97 1.73
Male
E 471.3 75.94 0.86 1.13
Mean 398.1 74.54 1.03 1.38
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Table 3. Flight distance, duration, and speed of Monochamus alternatus
adults based on the data of Yamane (1974) and Enda (1985}.

Flight Flight Flight
distance duration spead
{m) {min} (cm/sec)
Female 36 ~ 2570 1 ~ 48 21 ~151
Enda Mean 861 17 85
(1985} Male 78 ~ 3269 2 ~58 48 ~ 175
Mean 1015 18 101
Yamane remale & Male _— =a= 60 ~ 160
(1374) Mean - --- 106

cm/sec., which was obviously slower than the horizontal flight speed recorded by the flight mill.
Each of the 2 males and 2 females lost 0.86 to 1.29 mg (1.09 to 1.73 %) of their body
weight after the flight (Table 2). There was no significant relation between the flight distances
and the percentages of weight loss.
The mean distances between the nearest two host trees were 1.26 m in Ino and 5.97 m in
Mt. Tachibana. In the former there were many saplings with the tree height below 100 cm,
while in the latter relatively taller trees were growing sparsely.

Discussion

In order to compare the flight ability of O. hebescens with that of M. alternatus, we pro-
vided Table 3 based on the data by ENDA (1985) and YAMANE (1974). The flight duration and
flight distance of M. alternatus were greater than those of O. hebescens in both sexes, respec-
tively. These results may be related to differences of their host plants including host habitat,
host density, host architecture, etc .

For feeding on and ovipositing, 0. hebescens preferably utilizes N. sericea saplings
(MASAOKA and YUKAWA, unpublished) that are relatively short and grow inside evergreen
forests. In the forests, the flight behavior of O. hebescens is not disturbed by strong wind (mean
speed: 0.60 m/sec inside the calm evergreen forest, while 1.19 m/sec in the windy canopy layer;
unpublished data from the Research Institute of Kyushu University Forests). In addition, the
density of N. sericea saplings is not so sparse. The mean distances between the nearest two host
trees were 1.26 m in Ino and 5.97 m in Mt. Tachibana. Under these conditions, the flight ability
exhibited by O. hebescens is considered to be adequate.

In contrast, Pinus thunbergii PARL and Pinus densiflora SIEB. et ZUCC. are the host plants
of M. alternatus. The former grows along the seashore and the latter on ridge, on banks, and in
wastelands. Thus they grow in relatively windy places and the flight activity of M. alternatus is
likely to be strongly disturbed. Furthermore, P. densiflora and P. thunbergii trees that are
attacked by M. alternatus are much larger (TOGASHI, 1989) than N. sericea saplings. Therefore,
M. alternatus has to possess a strong flight ability for mating, ovipositing, and dispersal.

In the flight speed, however, there was no significant difference between the data for O.
hebescens and that for M. alternatus on the flight mill (ENDA, 1985) and in the field (Y AMANE,
1974). The differences of habitats may not be reflected to the flight speed of both species.
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As to the differences between both sexes, our data for O. hebescens, as well as those for
M. alternatus (ENDA, 1985), revealed that the flight ability of males was higher than that of
females. HANKS (1999) also referred to this tendency in various cerambycid beetles. There is no
difference between both male and female adults in the cost of finding host leaves to feed on.
However, males has to fly for longer distance to encounter mating partners than females that fly
in search for oviposition targets, since the female density is much lower than the host tree densi-
ty.

ENDA (1985) reported that there was no correlation between flight distance and body
weight loss of M. alternatus. We obtained similar results for O. hebescens. More detailed exper-
iments are necessary to evaluate the body weight loss in relation to the flight distance.

ITO (1982) reported that the mean flight duration of M. alternarus varied with the age of
adults. Such variations were not taken into our experiments, since the adult longevity of O.
hebescens was apparently shorter (at most for two weeks; MASAOKA and YUKAWA, unpublished
data) than that of M. alternatus (at least for 40 days on average: ITO, 1982) .
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A New Paederine Beetle of the Group of Lathrobium brachypterum
(Coleoptera: Staphylinidae) from Fukui Prefecture, Central Japan

Yasuaki WATANABE
Laboratory of Insect Resources, Tokyo University of Agriculture,

Atsugi, Kanagawa, 243-0034 Japan

Abstract A new species of the staphylinid group of Lathrobium brachypterum is described
under the name of L. (s. str.) sasajii. It is obtained by sifting dead leaves in mountainous areas
at the northeastern part of Fukui Prefecture, Central Japan.

Through the courtesy of Dr. Shun-Ichi UENO, I had an opportunity to examine two
staphylinid specimens belonging to the group of Lathrobium brachypterum. They were obtained
by sifting dead leaves at two different localities in the northeastern part of Fukui Prefecture,
Central Japan. However, they can be regarded as belonging to a single species for reason of
having the same secondary sexual characters of the abdominal sternites and identical configura-
tion of the genital organ in the male. After a careful examination, it has become clear that this
species is new to science because of the peculiarities in the secondary sexual characters and
genital organ in the male, which are clearly different from those of the members of the same
species group.

It will be described in the present paper in commemoration of the retirement of Hiroyuki
Sasall, Professor of Biology, from the Faculty of Education, Fukui University.

Before going further, I wish to express my hearty thanks to Dr. Shun-Ichi UENO, Visiting
Professor at Tokyo University of Agriculture, for his kindness in giving me the opportunity of
studying the interesting specimens and valuable advice on the present study. Deep gratitude is
also due to Dr. Yoshiaki NISHIKAWA, Ohtemon-Gakuin University, Osaka, for his kindness in
supplying the specimens used in this study and to Dr. Takayuki NAGASHIMA, Tokyo University
of Agriculture, for taking the photograph inserted in this paper.

Lathrobium (s. str.) sasajii Y. WATANABE, sp. nov.
(Figs. 1-5)
[Japanese name: Sasaji-himekobane-nagahanekakushi]

Body length: 6.3-6.5 mm (from front margin of head to anal end); 3.3 mm (from front
margin of head to elytral apices).

Body elongate, subparallel-sided and somewhat depressed above. Colour reddish brown
and moderately shining, with head somewhat darker; palpi, sutural areas and apical margin of
elytra, two apical segments of abdomen and legs yellowish brown.
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Fig. 1. Habitus of Lathrobimm (s. str.) sasajii sp. Fig. 2. Last three abdominal sternites in the male of
nov, &' from Iwaya-kan'non. Scale: 2.0 mm. Lathrobium (s, str.) sasajii sp. nov. Scale: 1.0 mm.

Male. Head subquadrate and subdepressed above, somewhat narrowed anteriad, a little
transverse (width/length = 1.11); lateral sides gently arcuate, frontal area between antennal
tubercles transversely flattened and glabrous, provided with a large setiferous puncture inside
each antennal tubercle; surface sparsely scattered with distinct setiferous punctures which
become closer in latero-posterial parts than in medio-frontal part and covered with extremely
fine coriaceous ground sculpture only visible under high magnification; eyes small and fiat, their
longitudinal diameter about two-fifths as long as postocular part. Antennae elongate, extending
to near the middle of pronotum and not thickened towards apical segment, 6th to 10th more or
less moniliform, two proximal segments polished, the remainings opaque, 1st robust and appar-
ently dilated apicad, twice as long as broad, 2nd constricted at the base, a little longer than
broad (length/width = 1.20), though remarkably shorter (2nd/1st = 0.50) and somewhat narrow-
er (2nd/1st = 0.83) than Ist, 3rd about 1.5 times as long as broad, almost as long as but slightly
narrower (3rd/2nd = 0.80) than 2nd, 4th evidently longer than broad (length/width = 1.40) but
slightly shorter (4th/3rd = 0.93) than though as broad as 3rd, 5th to 10th equal in both length
and width to one another, each a little longer than broad (length/width = 1.25), but slightly
shorter (each of 5th to10th/4th = 0.89) than though as broad as 4th, 11th fusiform, about twice
as long as broad and apparently longer (11th/10th = 1.60) than though as broad as 10th, sub-
acuminate at the tip.

Pronotum nearly oblong and convex medially, almost parallel-sided from apex to posterior
fourth, then somewhat narrowed posteriad, apparently longer than broad (length/width = 1.19)
and distinctly longer (pronotum/head = 1.39) and very slightly broader (pronotum/head = 1.05)
than head; lateral sides almost straight except near anterior and posterior angles as seen from
dorsal side, anterior margin gently rounded, posterior margin subtruncate, anterior angles obtuse
and not visible from above, posterior ones narrowly rounded; surface more closely and more
coarsely punctured than on head except for a narrow smooth median space through the length of
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Figs. 3-5. Male genital organ of Lathrobiwm (s. sir.) sasajii sp. nov.: 3, dorsal view; 4. lateral view; 5, ventral
view. Scale: 1.0 mm.

pronotum. Scutellum subtriangular, provided with a few minute setiferous punctures on the sur-
face.

Elytra subtrapezoidal and dilated posteriad, distinctly shorter (elytra/pronotum = 0.80) but
a little broader (elytra/pronotum = 1.10) than pronotum; lateral sides nearly straight, posterior
margin broadly emarginate at the middle, posterior angles rounded; surface somewhat densely
and very roughly punctured and covered with fine brownish pubescence similar to those on
pronotum.

Legs moderately long; profemora remarkably thickened though abruptly constricted near
the apex and excavated in apical half on the inner face; protibiae dilated apicad, hollowed in
basal half on the inner face and provided with a number of transverse rows of comb-like yellow-
ish setae within the hollow; meso- and metatibiae simple; Ist to 4th protarsal segments strongly
widened; meso- and metatarsi thin.

Abdomen elongate, somewhat dilated from 3rd towards 6th segment, and then abruptly
narrowed towards the anal end; 3rd to 7th tergites each shallowly and transversely depressed
along the base, and closely covered with fine and superficial punctures and fine brownish pubes-
cence, 8th and 9th tergites each much more sparingly and finely punctured than in the preceding
tergites; Sth sternite slightly emarginate at the middle of posterior margin and shallowly, longi-
tudinally depressed in front of the emargination; 7th sternite nearly truncate at the middle of
posterior margin and depressed in a U-shape at the middle just before posterior margin, surface
of the depression somewhat sparsely beset with fine brownish setae than in other parts,

Genital organ long elliptical and slightly asymmetrical, well sclerotized except for mem-
braneous ventral side of median lobe. Median lobe distinctly shorter than fused paramere,
widest at the middle and more strongly narrowed apicad than basad; ventral sclerotized piece
slightly asymmetrically and strongly narrowed towards the acutely pointed tip in apical part,
with a strong carina along the median line on surface. Fused paramere relatively broad, widest
near middle and then narrowed both basad and apicad though strongly so towards apical part,
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which is slightly asymmetrical, acutely pointed at the apex, and deeply hollowed on the upper
face in apical third.

Female. Unknown.

Type series. Holotype: &, Iwaya-kan’non, Iwaya, Katsuyama-shi, Fukui Pref., Honshu,
Japan, 15. V. 1989, Y. NISHIKAWA leg. Paratype: 14", Une, Kanazu-machi, Fukui Pref., C.
Japan, 26. IX. 1993, Y. NISHIKAWA leg. The type specimens are deposited in the collection of
the Laboratory of Insect Resources, Tokyo University of Agriculture.

Distribution. Japan (central Honshu).

Remarks. The present new species is similar in size and general appearance to L. (s. str.)
brachypterum SHARP (1889, p. 255), but can be distinguished from it by the following points:
head more strongly narrowed anteriad and less strongly punctured, pronotum not so distinctly
narrowed posteriad, elytra sparsely and much more shallowly punctured, 7th sternite provided
with a distinct U-shaped depression at the middle just before posterior margin, and different
configuration of the male genital organ. This new species is also similar to L. (s. str.)
nabetaniense Y. WATANABE (1997, p. 144) from Ishikawa Prefecture in secondary sexual char-
acters of the abdominal sternites, but different from it in smaller body and configuration of the
male genital organ.

Bionomics. The holotype was obtained by sifting dead leaves accumulated on the ground
near Iwaya-kan’non at an altitude of about 1,220 m. The paratype was obtained also by sifting
dead leaves in the ground of Une Temple in Kanazu-machi at an altitude of about 120 m.

Etymology. The present new species is dedicated to Professor Hiroyuki SASAJL, who has
made many important contributions to the taxonomy of the Japanese Coleoptera, in particular of
the Cucujoidea.
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Systematic Study of Xanthochroina (Coleoptera, Oedemeridae), with
Particular Reference to its Disjunct Distributional Pattern

Koji MIZOTA*
Systematic Entomology, Faculty of Agriculture, Hokkaidd University,
Kita 9 Nishi 9, Kita-ku, Sapporo, 060-8589 Japan

Abstract The genus Xanthochroina GANGLBAUER, is revised. Anancosessinia tarsalis KONO,
is referable to the genus, and monotypical Anancosessinia KONO, is synonymized with
Xanthochroina. X. auberti ABEILLE de PERRIN, the type species of the genus, is redescribed in
detail for comparison with X. tarsalis. A key is provided for the three known species of the
genus, X. auberti from northern Mediterranean region, X. tarsalis, comb. nov., from East Asia,
and X. bicolor LECONTE from North America. The forming processes of the disjunct pattern
of distribution are discussed.

Key words Systematics; Xanthochreina; Anancosessinia; New Synonym, New Combination,
Coleoptera, Qedemeridae, Disjunct Distribution.

Introduction

This study began with my question — What is Anancosessinia tarsalis KONO? According to
KONO (1937a, b), the monotypic genus Anancosessinia is characterized by having a short head,
entire mandibles and simple claws. A. rarsalis KONO, 1937, the type species of the genus, is a
rare and poorly known oedemerid species described on the basis of only two specimens: a male
from Tane-ga-shima, an island in Southwest Japan, and a female from Baibara (now Maiyuan),
central Taiwan. Some authors mentioned Anancosessinia in their studies (e.g., GRESSITT, 1939;
NAKANE, 1954, 1955, 1963; MIYATAKE, 1985; SviHLA, 1986; NIKITSKY, 1996), but their con-
cepts of the genus, except that presented by MIYATAKE (1985), are erroneous, being based on
misidentified species. Thus, there has been considerable confusion over the genus and species
and their taxonomic positions. It seems that nobody has yet critically re-examined KOnNO’s
material.

Recently, I have had an opportunity to examine the two specimens, which should be syn-
types. Although the specimens are not complete in condition, I have observed several important
features such as male and female genitalia, which are generally useful in determining taxonomic
positions in this group of insects.

As a result, it has become clear that Anancosessinia tarsalis has the diagnostic characters of
the genus Xanthochroina GANGLBAUER, 1881, given by SvmHLa (1986) as such in his generic
classification of the Old World Oedemeridae. 1 have, therefore, concluded that it should be
transferred to Xanthochroina, and that Anancosessinia should be synonymized with that genus.

In the following lines, I revise Xanthochroina, giving a description of the genus. X. rarsalis

*Present Address: Environmental Education Center, Miyagi University of Education, Aramaki-aza-Aoba, Aoba-ku,
Sendai, 980-0845 Japan
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comb. nov. is redescribed, with illustrations of its genitalia and a comment on its taxonomic
position. X. auberti (ABEILLE de PERRIN, 1876), the type species of the genus, is also
redescribed for comparison with A. tarsalis. A key is provided for the three known species of
the genus.

I respectfully dedicate this paper to Prof. Hiroyuki SASAJI, who made a great contribution to
the Japanese Coleopterology, on the occasion of his retirement in March, 2001 from Fukui Uni-
versity.

Materials and Methods

This study was based on dry specimens borrowed from some institutions and private col-
lections. Depositories of the material examined are abbreviated as follows:

ELEU: Entomological Laboratory, Ehime University, Matsuyama: Dr. M. MIYATAKE &
Dr. N. OHBAYASHL

NSMT: National Science Museum (Nat. Hist.), Tokyo: Dr. S. NOMURA and Dr. M.
TOMOKUNL

SEHU: Systematic Entomology, Hokkaidd University, Sapporo.

VSPC: Dr. Vladimir SviHLA’s private collection, Praha.

The methods of genitalia dissection and measurements used here and the terminology
should be referred to M1ZOTA (1999).

Since virtually nothing has been known about the biology of the Xanthochroina species,
contents in the alimentary canal were investigated with the aim of knowing their biology in nat-
ural condition. The procedure was as follows: (1) the whole abdomen was separated from the
body and heated in 10% KOH solution; then (2) washed and dissected in 70% ethyl alcohol; (3)
the alimentary canal was transferred into a small amount of glycerine jelly containing acid
fuchsin mounted on slide and then gently heated; (4) contents in the alimentary canal were
pushed out into the jelly; (5) a thin circular cover glass was applied on them; (6) the contents
were observed under a stereoscopic microscope. If there exists any chitinized organization such
as pollen grain, insect body fragment, etc. in the alimentary canal, it should be clearly stained
with acid fuchsin.

Systematics

Genus Xanthochroina GANGLABAUER, 1881

Xanthochroina GANGLBAUER 1881, Verh. zool.-bot. Ges. Wien, 31: 98; SEMENOW, 1894, Horae Soc. Ent.
Rossicae, 28: 456; SEIDLITZ, 1899, Nat. Ins. Deutsl., 5: 830; SEMENOW, 1900, Horae Soc. Ent.
Rossicae, 34: 644; SviHLA, 1986, Acta Mus. Nat. Pragae, 41B: 186.

Type species: Xanthochroa auberti ABEILLE de PERRIN, 1876 (by monotypy).
Asclerostoma FLEISCHER, 1919, Ent. Blitt., 15: 169 (synonymized by SviHLA, 1986).
Anancosessinia KONO, 1937a, Ins. Mats., 11: 139, syn. n.

Type species: Ananncosessinia tarsalis. KONO, 1937 (by monotype).

Diagnosis. With general characters of Oedemeridae-Oedemerinae-Asclerini. Body small
to medium in size, cylindrical. Length: 4.1-12.0 mm. Both mandibles small, simple and sharp at
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Figs. 1-2. Anancosessinia tarsalis KONo (= Xanmthochroina 1arsalis (KON0)). 1, head, dorso-frontal view; 2.
apical part of protarsus, ventral view,

apex (Figs. 1 & 29). Eyes relatively large, strongly vaulted, with coarse facets, shallowly emar-
ginate anteriorly. Head across eyes slightly broader than pronotum. Frons between eyes narrow-
er than between antennal pits, head before eyes conspicuously short. Maxillary palpi small, the
last segment securiform, with a marginal incision. Antennae a little exceeding the midlength of
elytra. Pronotum cordiform with vague depressions. Elytra subparallel, moderately elongate,
costae nearly distinct. Legs slender, the numbers of apical tibial spurs 2-2-2, all penuitimate
tarsal segments with velvet-like tomentum beneath, claws simple (Figs. 2 & 30).

Male. Pygidium exceeding well beyond last stemnite, projections of urite VIII visible. Ster-
nite IX without medial projection; parameres without pubescence; median lobe with apical
teeth, basal apodeme with a small crest.

Female. Larger than male. Eyes somewhat smaller. Pygidium longer than last sternite.
Bursa copulatrix moderately large, connected with spermatheca laterally.

Distribution. Northern Mediterranean region, North America and East Asia.

Biology. Fragmentary information was given by ARNETT (1951) and VAZQUEZ (1993) on
the biology of X. bicolor and X. auberti respectively, but nothing has been known on the biolo-
gy of X. tarsalis. Some morphological characters, e.g. non-¢longate antennae, very shortened
front part of head, small mandibles and non-specialized maxillae and labium, seem to show that
the species of Xanthochroina are not adapted to pollen eating. In fact, no pollen grain was found
in the examined alimentary canals of X. auberti and X. tarsalis.

Taxonomic notes. In the current taxonomic system of Oedemeridae, four primary criteria
proposed by SvinLa (1986) and VAZQUEZ (1996) are used for generic characterization: (1) the
type of mandibles, (2) the type of tarsal claws, (3) the structure and pubescence of parameres,
and (4) the structure of male sternite IX. Other characters such as median lobe structure, shape
of last segment of maxillary palpi, shape of antennae, shape of male sternites VII and VIII are
also used secondarily. Anancosessinia tarsalis shares character states with the two other species
of Xanthochroina in regard to not only the four primary criteria but also the secondary ones
mentioned above. Thus, Anancosessinia and Xanthochroina can be grouped together in the
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same genus.

Xanthochroina is closely resemble to Alloxantha SEIDLITZ, 1899 from Cabo Verdes Is.,
Canary Is., southern parts of Arabia, Iraq, and Iran (SviHLa, 1986), which can, however, readily
be distinguished from the former by the face not so shortened and by having no crest on the
penis. Xanthochroina similar to the genus Oxacis LECONTE, 1866 from the Nearctic Region too,
but the latter can be distinguished from Xanthochreina by its elongate mandibles and clypeus.

Xanthochroina tarsalis (KONO, 1937), comb. nov.
[Japanese name: Hosoashi-kamikiri-modoki]
(Figs. 1-27)

Anancosessinia tarsalis KONo, 1937a, Ins. Mats., 11: 140; — 1937b, Fauna Nip.: 63; GRESSITT, 1939,
Lingnan Sci. Jour., 18: 220; NAKANE, 1954, Sci. Rep. Saikyo Univ., 1: 178; HISAMATSU, 1955, Trans.
Shikoku Ent. Soc., 4:102; NAKANE 1963, Icon. Ins. Jap. Col. nat. ed.: 260; MIYATAKE, 1985, Col. Jap.:
407; NIKITSKY, 1996, Key Ins. Russ. Far East, 3: 21.

Male. Body length 9.0 mm. Entirely flavous with apices of mandibles, maxillary palpi,
antennae, apices of elytra, tibia and tarsi blackish brown; apical portion of femora brownish.
Body clothed with flavous, thin, recumbent, moderately dense and short pubescence, which is
sparse and inconspicuous on the head and prothorax.

Head (Figs. | & 19) short (HW/HL: 1.4), broader than pronotum (HW/PW: 1.1), with
small and dense punctation, between punctures slightly microsculptured. Eyes large, vaulted,

Shiai

Figs. 3-5. Lectotype of Anancosessinia tarsalis KONO (= Xanthochroina tarsalis (KONO)). 3, habitus, dorsal
view: 4, ditto, ventral view; 3, labels.
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Figs. 6-27. Anancosessinia tarsalis KONO (= Xanthochroina tarsalis (Kono)). 6-19: Male. 6, median lobe, dorsal
view: 7, ditto, lateral view (cr: crest, as: ostium, ss: supporting sclerite); 8, tegmen, ventral view:; 9, ditto. later-
al view; 10, sternite IX, dorsal view; 11, ditto, lateral view; 12, tegminite: 13, tergite IX, dorsal view; 14, stern-
ite VIIL, dorsal view: 15, tergite VIII, ventral view; 16, sternite VII, ventral view; 17, tergite Vil (= pygidium),
dorsal view; 18, last segment of maxillary palpus; 19, head, dorsal view: 20-27: female. 20, internal copulatory
argans (bc: bursa copulatrix, od: oviduct, sg: spermathecal gland, st: spermatheca, va: vagina); 21, ovipositor;
22, sternite VI, dorsal view: 23, ditto, lateral view; 24, sternite VII, ventral view; 25, tergite VII (= pygidiom).
dorsal view; 26, last segment of maxillary palpus; 27, head, dorsal view.
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gently emarginate on anterior margin, Frons between eyes narrower than between antennal pits
(FWE/FWA: 0.7). Interocular area very narrow (FWE/EYW: 0.7). Both mandibles small, sim-
ple, sharp and acute at apex. Last segment of maxillary palpi (Fig. I8) feebly securiform, widest
somewhat before middle, outer margin sinuate preapically. Segment I of antennae 1.8 X as long
as II, segment I1I 1.9 as long as II; segment IV more than 1.5X as long as I11, segments V-XI
missing (according to KONO's original description, segment XI is longer than X and constricted
in apical portion).

Pronotum cordiform, as long as broad (PL/PW: 1.0), widest in apical third, basal margin
sinuate medially. A pair of anterolateral depressions rather shallow, subcircular; mediobasal
depression also shallow and vague. Punctation similar to that of head.

Elytra subparallel, moderately elongate (EL/EW: 2.9), each with three faint costae. Sur-
face finely and rugosely punctate, between punctures densely microsculptured. Pubescence thin,
dense and short.

Legs conspicuously slender. Tarsal segment I about 1.8 X as long as II in protarsi, more
than twice in mesotarsi, about three times in metatarsi, claws simple (Fig. 2).

Terminalia. Last sternite (Fig. 16) nearly half as long as pygidium (Fig. 17), both rounded
at apex. Projections of urite VIII (Fig. 14) feebly tapered apically. Tergite VII greatly membra-
nous, shaped as shown in Fig. 15. Tergite IX (Fig. 13) long, with pubescence. Tegminite (Fig.
12) divided into two pieces, of which the apical one is bilobed. Sternite IX (Figs. 10 & 11) with-
out medial projection, with pubescence in apical region. Parameres (Fig. 8) slender, incised to
about 3/8 length of tegmen, not pubescent, slightly sinuous in apical region in lateral view (Fig.
9). Median lobe (Figs. 6 & 7) slender, slightly curved near apex, with a pair of teeth apically,
ostium opening relatively far from apex, supporting sclerite attached to concavity of basal
apodeme, basal apodeme with a very small crest.

Female. Body length 11.5-12.0 mm. Larger than male. Last segment of maxillary palpi
(Fig. 26) securiform, widest in middle. Head (Fig. 27) short (HW/HL: 1.6-1.7), eyes somewhat
smaller than in male, interocular area barely broader (FWE/FWA: 0.9, FWE/EYW: [.2-1.3).
Segment I of antennae 1.7X as long as II, segment III 1.9X as long as II, segments [V-X
decreasing gradually in length, segment XI 1.2X as long as X and constricted in apical half.
PL/PW: 1.0, EL/EW: 2.9,

Terminalia. Last sternite (Fig. 24} triangular, shorter than pygidium, tapered apically.
Pygidium (Fig. 25) feebly emarginate at apex. Sternite VIII (Figs. 22 & 23) strongly sclerotized,
with a rod-like spiculum gastrale. Ovipositor (Fig. 21) relatively short and narrow, coxite short.
Bursa copulatrix globose; spermatheca large, as long as 3/4 length of bursa; apical part of sper-
mathecal gland missing (Fig. 20).

Type material (Label data of the types are fully given as follows):

Lectotype (present designation, Figs, 3-5): Japan: &', “Tanegashima / K. NOMURA”;
opposite side: “25/VII 1935” [white label, hand-written]; “Anancosessinia tarsalis Kono & /
Type” [red label, hand-written except for “Type™ at the bottom]; “NSMT-I-C 28877 [white
label, type-written]; “H. KONO Collection” [white label, type-written] (deposited in NSMT).

Paralectotype (present designation): Taiwan: 1 ¥, “Formosa / Y. MIwA™ [white label,
type-written]; opposite side: “Baibara / July” [hand-written in Japanese]; “Anancosessinia
tarsalis KONO % / Type” [red label, hand-written except for “Type” at the bottom] (deposited in
SEHU).

Additional material. 1 ¥, Oki-no-shima, an islet off the southwest coast of Shikoku, Kéchi Pref.,
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Japan, 11. VIIL 1951, S. HISAMATSU leg. (deposited in ELEU).

Distribution. Japan: Shikoku (Oki-no-shima, Kéchi Pref.) and Nansei Isles (Tane-ga-
shima); Taiwan.

Biology. This species seems to be a very rare, since no specimens other than the (hree
given above were available for examination. We have no information for the habitat or collect-
ing sites of this species. Nothing was found in my examination of the alimentary canal.

Remarks, This species is quite similar to the other two species of the genus Xan-
thochroina, X. anberti (ABEILLE de PERRIN) and X. bicolor (LECONTE), so far as based on the
structures of the mandible, claws and male genitalia. However, X. rarsalis can be easily distin-
guished from the other two species of the genus in the color pattern as before-mentioned.

Xanthochroina auberti (ABEILLE de PERRIN, 1876)
(Figs. 28-45)

Xanthochroa auberti ABEILLE de PERRIN, 1876, Bull. Soc. Ent. France: CLXVL
Xanthochroina auberti GANGLBAUER, 1881, Verh. zool.-bot. Ges. Wien, 31: 105.

Male. Body length 5.5 mm. Head blackish brown. Mouthparts (except piceous for apices
of mandibles) and basal two or three segments of antennae flavous, the rest of antennae piceous.
Pronotum, legs and ventral part of body entirely flavous. Elytra almost completely blackish
brown excluding mediolongitudinal area remaining flavous. Body clothed with flavous, thin,
recumbent, dense and short pubescence, which is sparse and inconspicuous on the head and pro-
thorax.

Head (Figs. 29 & 44) very short (HW/HL: 1.4), broader than pronotum (HW/PW: 1.1),
with fine and sparse punctation; between punc-
tures smooth and lustrous. Pubescence flavous,
short and recumbent. Eyes moderately large,
vaulted, gently emarginate on anterior margin.
Frons between eyes slightly broader than between
antennal pits (FWE/FWA: 1.2). Interocular area
broad (FWE/EYW: 2.0). Both mandibles small,
simple, sharp and acute at apex. Maxillary palpi
(Fig. 43) small, the last segment feebly securi-
form, widest in middle. Antennae (Fig. 45) very
stout, exceeding elytral midlength, segment I and
HI 1.7X as long as II, segments IV-VII gradually
increasing in length, segments IX-X decreasing,
segment XI oval, 0.6 X as long as X and almost
symmetric.

Pronotum cordiform, as long as broad
(PL/PW: 1.0), widest in apical fourth. A pair of
anterolateral depressions and mediobasal depres-
sion vague and almost obsolete. Punctation simi-
i lar to that of head.

Elytra subparallel, moderately elongate

Fig. 28. Habitus of Xanthochreina auberti (ABEILLE
de PERRIN), dorsal view.
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30

Figs. 26-30. Xanthochroina anberti (ABEILLE de PERRIN). 29, head, dorso-frontal view; 30, apical part of protar-

sus, ventral view,

(EL/EW: 2.8), costae nearly indistinct. Surface finely punctate, between punctures smooth and
lustrous. Pubescence thin, dense and short.

Tarsi slender; segment I more than 2.0X as long as Il in protarsi, less than 1.5X in meso-
tarsi, more than twice in metatarsi, claws simple (Fig. 30).

Terminalia. Last sternite (Fig. 41) about half as long as pygidium, truncate at apex. Pygid-
ium (Fig. 42) elongate, rounded apically. Projections of urite VIII (Fig. 39) moderately stout,
not concave. Tergite VIIT (Fig. 40) membranous, with two short rods. Tergite IX (Fig. 38)
small, slender, slightly narrowed medially. Sternite IX (Figs. 35 & 36) without medial projec-
tion, with pubescence in apical region. Tegminite (Fig. 37) small, slender, pubescent in apical
half. Parameres (Fig. 33) incised to about 1/4 length of tegmen, not pubescent, sinuous in lateral
view, with apex acute and bent inwardly (Fig. 34). Median lobe (Figs. 31 & 32) strongly sinu-
ate, with a small apical gibba, basal apodeme of aedeagus with a small crest.

Female. No specimen has been available for this study. Refer VAZQUEZ (1993) for
description.

Specimen examined. 1 &, Katata, Zaharo env., Pelopones, Greek, 10-11. VIL 1996, J. MERTLIK leg.
(VSPC).

Distribution. Northern Mediterranean region: France (ABEILLE de PERRIN, 1876), Greek,
Syria (GANGLBAUER, 1881), Baleares Isles (COMPTE, 1963), Iberian Peninsula (VAZQUEZ and
LENCINA, 1991),

Biology. ABEILLE de PERRIN (1876) reported that adults of X. auberti emerged from a fis-
sure of dead pine, and COMPTE (1963) mentioned the association of the larva with Pinus
halepennis MILLER. VAZQUEZ and LENCINA (1991) reported that adults were attracted by light
during the late summer. No pollen grain was found in the alimentary canal of the adult exam-
ined in the present study; some very minute pieces of wood-like tissue were observed instead
(Fig. 46). This may suggest feeding on a kind of wood.

Remarks. This species somewhat resembles X. tarsalis, from which it can be distin-
guished by the much smaller eyes and the much stouter antennae in addition to the shape of the
last antennal segment in male.
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0.5 mm
29-38,41

44
0.5 mm
39-40,42-43

Figs. 31-45. Xanthochroina auberti (ABEILLE de PERRIN): Male. 31, median lobe, dorsal view; 32, ditto, lateral
view (cr: cresl, ss: supporting sclerite); 33, tegmen, ventral view; 34, ditto, lateral view: 35, sternite X, dor-
sal view: 36, dilto, Tateral view: 37, tegminite: 38, tergite IX. dorsal view: 39, sternite VIII, dorsal view: 40,
tergite VIII, ventral view: 41, sternite VII, ventral view; 42, tergite VII (= pygidium), dorsal view; 43, last
segment of maxillary palpus; 44, head, dorsal view: 45, antennac.

Xanthochroina bicolor (LECONTE, 1851)

Asclera bicolor LECONTE, 1851. Ann. Lyc. Nat. Hist. N. Y., 5: 158.

Oxacis bicolor: LECONTE, 1866. Smith. Misc. Coll., No.167: 166; HORN, 1896. Proc. Calif. Acad. Sci., 2:
417.

Oxacis (Xanthochroina) bicolor: ARNETT, 1951. Amer. Midl. Nat., 45: 332.

Xanthochroina bicolor: ARNETT 1961. Col. Bull., 14: 57.
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No specimen of the species has been
. available for this study. However, we can
_ _ & obtain de-tailed taxonomical and ecologi-
- cal information for this species in
ARNETT’s (1951) excellent work.
Distribution. North America: the
Rocky Mountain states, U.S.A., and British
Colombia, Canada (ARNETT, 1951). This
species is widely distributed throughout the
western mountain region where it is associ-
ated with dying pine (ARNETT, 1961).
Biology. The larva of this species is
wood-boring in habit. Some larvae have
been taken from the floor laid on basement
concrete of a schoolhouse, the woodwork
of another schoolhouse, and railroad ties.
This species is a poisonous oedemerids,
and the adult sometimes causes symptoms
_ such as inflammation, itching and swelling
J on the human skin (ARNETT, 1951).

Fig. 46. Alimemtary canal of Xanthochroina auberti (ABEILLE
de PERRIN) (wi: wood-like tissue).

Key to the species of the genus Xanthochroina

1 (2) Elytra uniformly piCeous i s X. bicolor (LECONTE)

2 (1) Elytra not uniformly colored.

3 (4) Body small (less than 8 mm long in length); eyes small (FWE/FWA: 1.2); elytra completely
blackish brown excluding flavous mediolongitudinal area; the last segment of antennae oval
......................................................................................................................... X. auberti (ABE[LLE de PERRIN)

4 (3) Body large (more than 9 mm long in length); eyes large (FWE/FWA: (.7); elytra entirely
flavous excluding blackish apices; the last segment of antennae constricted in apical portion
.................................................................................................................................................... X tarsalis (KON())

Discussions

Distribution

The distribution of Xanthochroina has acquired a new aspect, with X. tarsalis added from
southern Japan and Taiwan (Fig. 47). It is worthy of attention because of its disjunct pattern
exhibited on a worldwide scale. As generally recognized, the natural distributions of organisms
provide one of the strong lines of evidence for their evolution. The three species of the genus
are isolated from each other in northern Mediterranean region (X. auberti), western North
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Fig. 47. Approximate distributions of the three Xanthochroina species.

America (X. bicolor) and East Asia (X. rarsalis). Similar disjunct distributions are known in
other animals and also in plants, including fossils (examples are given by FLORIN, 1963, AKI-
MOTO, 1985 and WAGNER et al., 2000, among others). The pattern common to them suggests a
past extensive distributional range over northern high latitudes. In fact, fossils show that the
Arcto-Tertiary Flora occupied the high-latitude areas north of the tropical flora in the early Ter-
tiary. Remnants of it now survive in forest communities at much lower latitudes, namely in
Europe, Asia and North America.

Host association

Oedemerid beetles are phytophagous insects. The vast majority, as larvae, feed on internal
tissues of woody plants, and exhibit host specificity, which varies in degree from species to
species and from group to group. No doubt the evolution and spread of oedemerids have been
influenced by the evolution of plants and the spread of the major forests.

Xanthochreina is primarily associated with dying pine, so far as represented by X. auberti
feeding on Pinus (ABEILLE de PERRIN, 1876; ARNETT, 1951, 1961; COMPTE, 1963; VAZQUEZ,
1993). This conifer genus is widely distributed over the Northern Hemisphere except for the
desert region of central Eurasia (HAYASHI, 1960). The distribution of the host plant genus alone
cannot explain the disjunct distribution of Xanthochroina.

Mountain orientation and distribution

Geomorphology must have taken part in the formation of the present distribution ranges of
the Xanthochroina species. The orientation of mountain ranges, in particular, exerts a strong
influence on the climate and distribution patterns of biotas in the continents on a large scale. In
Eurasia the east-west trend of the mountains forced many species of biotas to become regionally
extinct, because they were unable to shift their ranges southward over the climatic and topo-
graphic barriers posed by the mountains. In contrast, in North America few biotas became
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extinct in that manner, because the main mountain ranges have been running from north to
south, forming no east-west barriers. In this continent organisms had space to shift their ranges
southwards during the age of maximum glaciation (FLINT, 1971).

X. auberti is distributed in northern Mediterranean region, which is surrounded to the
north by the Alps and the Pyrenees. The Alps are part of the largest orogenic belt, extending
from Spain on the west through southern central Europe to Greece and Turkey. The Pyrenees
rise to more than 3,500 m above sea level along the border between France and Spain. Both
these mountain ranges were formed by collisional orogeny in the Early to Late Tertiary
(CONDIE and SLOAN, 1998). The ancestral stock of X. auberri may have survived south of the
mountains, whereas the northern populations became extinct with the Pleistocene or Quar-
ternary climatic alteration.

X. bicolor inhabits areas along the Rocky Mountains, which extend from western Canada
to the southwestern United States. This range is composed of uplifted crustal blocks that were
first deformed during the Laramide Orogeny in the Early Tertiary (CONDIE and SLOAN, 1998).
According to AXELROD (1960), in western North America the Arcto-Tertiary Flora occupied the
lowland stretching from high latitudes to southeastern Alaska and thence across central Mon-
tana during the Paleocene. By the middle Oligocene it had reached northern California, Nevada
and central Colorado. During the Miocene it ranged somewhat farther south over the lowlands,
but the rapid spread of dry climate over the southwestern part of the continent, which began in
the Middle Oligocene, prohibited its southward migration. X. bicolor should have been adapted
to that climate, and have survived as a remnant along the Rocky Mountains.

X. tarsalis is distributed from southeastern mainland Japan, probably through the Ryikyd
Islands, to Taiwan. These areas overlap the Sino-Japanese Region, which was proposed for
warm-temperate plant species or species groups distributed in southwestern Japan, Taiwan,
Southern continental China, and eastern Himalayas (KANAL, 1963). Through the Ice Age East
Asia has relatively been stable climatically, providing one of the refuges for warm-temperate
biotas (HAFFER, 1982). X. farsalis may be among many organisms that have survived in this
refuge. In this regard it may be widely distribution in this region.

Conclusion

The distribution pattern suggests that the genus Xanthochroina is a relict of an old stock of
the Asclerini. To confirm this suggestion requires a phylogenetic analysis of the members of the
tribe is required.
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Two New Species of the Family Melandryidae from Indochina
(Coleoptera, Melandryidae)

Ry6ji TOYOSHIMA
4-11 Shimoiida-chd, Kita-ku, Nagoya, 4620865 Japan '

Abstract Two new species of the family Melandryidae, Stenoxylita sasajii TOYOSHIMA, sp.
nov. from Vietnam and Perakianus kumei TOYOSHIMA, sp. nov. from Thailand, are described.
They are very peculiar in morphological features and easily distinguishable from their con-
geners. The former is a second member of the genus Stenoxylita NoMURA, 1959 which has
been regarded as being endemic to Japan, and its discovery suggests a close relationship in the
melandryid faunas between Indochina and Japan,

Recently I had an opportunity to examine some specimens of melandryid beetles from
Indochina through the courtesy of Messrs. Masao [T, Kunio KUME and Akira YAMASHITA, and
after a careful study concluded that some of them were new to science. I will describe the fol-
lowing two new species in this paper.

One of them is a splendid species from Vietnam and a second member of the genus
Stenoxylita NOMURA, 1959 (type species: Dircaeomorpha? rrialbofasciata HAYASHI et KATO,
1956, by monotypy), which has been regarded as being endemic to Japan. I was unable to find
any genera more or less related to it. Though this species is quite different from S. trialbafascia-
ta (HAYASHI et KATO, 1956) in morphological features, I have recognized a close relationship
in the melandryid faunas between Indochina and Japan with the discovery of such an interesting
species. I will name it Stenoxylita sasajii, the new name being dedicated to Dr. Hiroyuki SAsAJI
who is one of the most excellent coleopteran taxonomists in Japan.

The other is also a distinct species discovered by Mr. Kunio KUME in Thailand and belong-
ing to the genus Perakianus whose members are distributed mainly from Indochina to the
Greater Sunda Islands. Up to the present, two species of this genus, P. atriceps PiC, 1914 and P.
lineaticollis P1C, 1922 have been known from Indochina, but this new species is easily distin-
guishable from them by having the pronotum and elytra entirely unicolorous instead of being
partly bicolorous in the latter. I will give a new name, Perakianus kwnel, to this species.

Before going further, I wish to express my sincere gratitude to Dr. Shun-Ichi UENO of the
National Science Museum (Nat. Hist.), Tokyo for his critical reading of the manuscript of this
paper. My hearty thanks are due to Messrs. Yutaka ISHIKAWA of Maruko-machi, Nagano Pref.,
Masao ITO of Yokohama, Noboru KANIE of Nagoya, Kunio KUME of Tokyo and Akira
YAMASHITA of Takarazuka for their kindness in supplying me with invaluable specimens and
for useful advice. I am also indebted to Mr. Akemichi SUGIMURA of Nagoya for taking pho-
tographs inserted in this paper.

It is a pleasure for me to dedicate this short paper to Dr. Hiroyuki SASAJI in commemorating
his contribution to the taxonomic study of the Japanese Coleoptera.

Both the holotypes to be designated in this paper will be preserved in the collection of the
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National Science Museum (Nat. Hist.), Tokyo.

Stenoxylita sasajii TOYOSHIMA, Sp. nov.

(Figs. 1-2)

Male. Length: 14.4 mm. Width: 3.3 mm. Elongate, cylindrical and medium in size. Black-
ish brown, almost opaque; mandibles black, shining; marginal portion of clypeus dark yellowish
brown; eyes dark reddish brown; antennae, maxillary palpi and most parts of legs dark brown;
elytra black, provided with four pairs of light brown bands and also with indistinct brownish
apical pubescent markings.

Apical margin of labrum densely furnished with long yellowish brown hairs. Head, anten-
nae, pronotum, scutellum, legs and abdomen covered with brown pubescence which is fine and
short on antennae and legs, dense, rather short and decumbent on pronotum, fine and rather
dense on scutellum, and very dense, rather long and recumbent on abdomen except for
mesosternum on which the pubescence is shorter and sparser than that on metasternum. Elytra
densely clothed with very short and blackish pubescence on the black-coloured portions; elytral
bands very closely with short, thick, recumbent and light brown pubescence; apical black por-
tions behind the 4th bands also rather closely with long, semirecumbent and brown pubescence
which represents the indistinct apical markings.

Head including eyes a little wider than pronotal apex and moderately rounded in frontal
view, surface finely and shallowly rugulose all over: frons longer than wide; clypeal apex very
closely and microscopically punc-
tate with apical border sharply mar-
gined; genae rather deeply sulcate
just beside the mouthparts, Maxil-
lary palpi very long and subcylin-
drical; 2nd segment the longest,
gently thickened apicad, about
twice as long as 3rd; 3rd short,
obliquely obconical; 4th subcultri-
form in lateral view with outer mar-
gin obliquely truncate from basal
1/3 to tip, about 1.6 times as long as
3rd. Eyes moderately large, elon-
gate-ovate, about 2.5 times as long
as wide, antero-median portions
feebly sinuate just behind the anten-
nal insertions. Antennae slender, fil-
iform, reaching just behind latero-
4 2 basal corners of pronotum; 3rd seg-
ment longer than 5th which is almost
as long as 6th; 4th the longest,
slightly longer than 3rd; 7th to 11th
each evidently shorter than 6th,

Figs. 1-2, Stenoxylita sasajii sp. nov. (holotype) ; 1, habitus; 2, max-
illary palpus (scale: 0.5 mm).
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gradually decreased in length; apex of I ith moderately rounded.

Pronotum subtrapezoidal with lateral sides feebly rounded, 1.07 times as long as basal
width; apex apparently narrower than base (ratio: 0.61 : 1.0); anterior border almost straight,
posterior one feebly though widely bisinuate; lateral borders margined from base to near apical
1/4, the marginal lines almost straight in lateral view; latero-basal angles rather acute and evi-
dently angulate; disc moderately convex, finely and closely rugulose all over, without distinct
punctures, bearing a narrow and shallow longitudinal furrow from base to the middle, feebly
depressed just inside latero-basal corners and very feebly so at medio-basal portion.

Scutellum lingulate, moderately elongate, very finely and closely punctate.

Elytra about 3.4 times as long as wide, a little wider than pronotum, parallel-sided from
base to apical 1/4, then roundly narrowed apicad; each apex narrowly rounded; suture smooth,
not pectinate; disc somewhat convex behind scutellum and depressed behind the convexity,
shallowly closely rugulose all over, sparsely scattered with shallow punctures. Elytral bands dis-
tinct and apical pubescent markings indistinct; st band narrow, arcuate backwards, extending
from scutellum to a little inside humerus; 2nd oblique and strongly incurvate, extending from
basal 1/6 to 1/3 of elytral disc, with outer end reaching lateral margin, and inner one in contact
with 3rd band a little inside suture and conjointly forming a semiocelloid marking; 3rd almost
straight with inner end reaching just before suture; 4th at apical 1/4, much broader than 3rd, fee-
bly broadened towards suture, extending from suture to lateral margin with anterior border
obliquely bent forwards at the middle, and posterior one somewhat sinuate near lateral and
sutural margins; apical pubescent marking occupying most part of apical area behind the 4th
band, joining the band near suture and broadly diffusing apicad.

Abdomen finely and closely rugulose, very sparsely scattered with punctures; median por-
tion of prosternum very short and obtusely angulate; procoxae large, strongly contiguous and
well convex; mesosternal process long and acute, reaching prebasal portions of middle coxae
which are contiguous at the bases; middle portion of mesosternum not rugulose, only bearing
several punctures; abdominal sternites visibly five-segmented, rugulae on each disc particularly
fine and close, 5th sternite deeply and triangularly concave at apex, with emarginate apical mar-
gin.

Legs very long, stout, aciculately punctulate; femora somewhat flattened; tibiae subcylin-
drical; upper edges of all tibiac smooth, not pectinate; fore tarsi very large, strongly flattened,
apparently broader and longer than tibiae, four basal segments each strongly dilated apicad, 2nd
segment the longest, 5th very small and slender; middle tibiae a little longer than and hind ones
much longer than respective femora; middle tarsi simple and subcylindrical; hind femora reach-
ing a little beyond the apex of 2nd visible abdominal sternite; hind tarsi longer than tibiae, cylin-
drical, ratio of each segment as follows: 1.0: 0.51: 0.15: 0.21; hind tibial spurs simple and
unequal in length, inner one longer than outer one; claws simple.

Female. Unknown.

Holotype: ', Mt. Tam Dao, Vinh Phu Prov., N. Vietnam, V. 2000, natives lgt.

Distribution. Northern Vietnam.

Notes, This new species is easily distinguished from Stenoxylita trialbofasciata (HAYASHI
et KATO, 1956) by having differently coloured pubescence on the pronotum and abdomen, and
the peculiar markings on the elytra.
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Perakianus kumei TOYOSHIMA, sp. nov.
(Fig. 3)

Female. Length: 6.9-12.1 mm. Width: 1.6-2.9 mm. Elongate, cylindrical and medium in
size. Black; maxillary palpi brownish yellow, eyes somewhat brownish, upper surface of head
except for partly infuscate frons and blackish hind ocular portions, a median stripe on gula, pro-
thorax, elytra except for infuscate humeral rugulae, median process of mesosternum and apical
portions of 3rd to 5th abdominal sternites brownish red; tibial spurs reddish brown.

Head, pronotum, scutellum and elytra covered with brownish red pubescence which is
rather sparse and suberect on frons, moderately dense, rather long and recumbent on pronotum
and elytra; antennae closely covered with short, recumbent and blackish pubescence; legs and
abdomen with fine, recumbent and brownish pubescence which are rather dense on abdominal
sternites and very short on legs.

Head including eyes as wide as pronotal apex, moderately arcuate forwards and visible in
dorsal view; apical border of clypeus finely marginate; surface rather closely, shallowly and
rugulosely punctate; frons wider than long. Maxillary palpi serrate; 2nd to 4th segments flat,
almost equal in width; 2nd wider than long, broadly subtriangular with apical margin slightly
arcuate inwards; 3rd much wider than long and much narrower than 2nd, narrowly subtriangular
with apical margin moderately arcuate inwards; 4th longer than wide and as broad as 3rd, subtri-
angular with apical and basal angles moderately rounded, apical margin between these angles
very slightly sinuate. Eyes elongate-ovate, about 2.1 times as long as wide; antero-superior por-
tions emarginate just behind antennal insertions. Antennae strongly serrate, reaching near or a
little beyond the middle of elytra; 1st segment obconical, a little longer than 3rd; 2nd small, sub-
cupulate; 3rd to 10th flattened, subtriangular in shape; 7th to 10th distinctly wider and longer
than 4th; 11th the longest, flattened, narrower than 10th, gradually broadened from base to apical
1/4, then rapidly and incurvately narrowed apicad, apex acute with tip very narrowly rounded.

Pronotum roundly quadrate in shape, a little wider than long (ratio: 1.2 : 1.0), broadest just
before base; base almost as wide as elytral base; sides feebly
constricted near middle; apical border almost straight, finely
marginate; basal border distinctly bisinuate near middle,
median portion between the sinuations moderately arcuate
backwards; edges of lateral borders indistinct, only mar-
ginate near basal corners; apical and basal corners widely
rounded; disc evidently uneven, shallowly, closely and rugu-
losely punctate, bearing an elongate-ovate fovea at medio-
basal portion, and an indistinct and shallow median longitu-
dinal furrow extending from the tip of fovea to the middie,
antero- and medio-lateral portions somewhat depressed,
basal portions beside the middle also rather strongly
depressed.

Scutellum longer than wide with apex moderately
rounded, closely and rugulosely punctate.

Elytra long, moderately convex above, about 3.3 times
as long as basal width, parallel-sided or slightly broadened
from base to apical 1/3, then rather rapidly narrowed apicad,

Figs. 3.  Perakianus kumei sp. nov.
(holotype).
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with apices separated and each widely rounded; suture pectinate posteriorly; each disc finely,
shallowly and transversely rugulose, bearing six rows of shallow and indistinct striae which are
vanished near base and apex; intervals somewhat ridged; humerus weakly raised, and the corner
widely rounded, bearing several rows of distinct transverse rugulae.

Legs slender, moderately long, very shallowly punctulate; upper edges of middle and hind
tibiae distinctly notched; fore tarsi slender, st segment cylindrical, longer than 2nd to 4th unit-
ed, 2nd and 3rd subtriangular, longer than wide, almost equal in width, 4th somewhat flattened,
rather strongly dilated apicad, wider and longer than 3rd; middle tibiae cylindrical; three basal
segments of middle tarsi subeylindrical, 4th segment triangular, flattened, dilated apicad and
wider than 3rd; hind tibiae subcylindrical; middle and hind tibial spurs unequal in length, inner
ones longer than outer ones.

Prosternum very shallowly and rather closely punctate; intercoxal portion broad, triangu-
larly projecting backwards, the apex of the projection reaching bases of fore coxae which are
narrowly contiguous at the bases. Mesosternum and mesepisterna very shallowly and coarsely
punctate; mesosternal process long and acute, reaching bases of middle coxae which are nar-
rowly separated. Abdominal sternites visibly five-segmented; surface of each segment smooth,
extremely finely rugulosely punctulate; Sth sternite acute triangular in shape, with apex very
narrowly rounded.

Male. Length: 9.5 mm. Width: 2.2 mm. Body somewhat slenderer than in female. Col-
oration the same as in female. Antennae longer than in female, reaching near apical 1/3 of ely-
tra. Tarsi almost the same in shape as in female.

Holotype: $, Waiang Papao, Chiang Rai, N. Thailand, 31. V. 1993, Kunio KUME lgt.
Paratypes: 3% %, same data as the holotype.; 5% %, same locality as the holotype, 1. VI. 1993,
Kunio KUME Igt.; 1, Pass near Soppong (19°27'N/98°20'E), ca. 1500 m in alt., Mae Hong
Son, Thailand, 7-10. V. 1997, S. BECVAR, J. & Sen. Igt.

Distribution, Northern Thailand.

Notes. This new species is easily distinguished from the other congeners by having the
prothorax and elytra entirely brownish red.

Additionally, I was able to examine a female specimen from Chiang Mai through the cour-
tesy of Mr. Masao IT0. This specimen is closely similar to this new species, but the prothorax,
elytra and head are entirely carmine red in colour, whereas every type specimen of P. kumei has
a partly infuscate frons, blackish hind ocular areas and a narrow red stripe on gula. This fact
seems to indicate that the coloration is stable in P. kumei. Unfortunately, the single specimen in
question is not in a good condition, so that I was unable to make adequate comparison with 2.
kumei in some important characteristics which are indispensable for determining its identity. 1
prefer to exclude the Chiag Mai specimen from the type series of this new spec ies and to leave a
final conclusion for the future.

# #
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Two New Tenebrionid Species from Japan

Kimio MASUMOTO
Institute of Human Living Sciences, Otsuma Women's University,
Tokyo, 102-8357 Japan

and

Katsumi AKITA
Iba-ché 66, D-304, Hisai City, Mie Pref., 514-1108 Japan

Abstract Two new tenebrionid species from Japan are described under the names
Boletoxenus sasajii sp. nov. and Lorelus sasajii sp. nov.

In the course of the senior author’s studies on the Japanese tenebrionid beetles for these 40
years, Prof. Dr. Hiroyuki SASAJ has always given expert advice and warmhearted encourage-
ment to him. For commemorating his retirement from official duties, he wishes to express his
thanks to the professor and is going to describe new tenebrionid species from Japan in collection
with the junior author.

Before going into details, the authors would like to express their heartfelt thanks to Dr.
Rydtard IWATA, Nihon University, Dr. Stanislav BE¢VAR, Institute of Entomology, Czech
Academy of Sciences, Messrs. Yukihiko HIRANO, Odawara City, and Masahiro SAITO, Fukui
City, for submitting important materials to the authors the present study. The authors also thank
Dr. Makoto KrucHl, National Institute of Sericultural and Entomological Science, for taking
photographs inserted in this paper. Deepest appreciation should be expressed to Dr. Shun-Ichi
UENO, National Science Museum (Nat. Hist.), Tokyo, for his critical reading of the manuscript
of this paper.

The depositories of the holotypes to be designated are the collections of the National Science
Museum (Nat. Hist.), Tokyo, Japan (NSMT) or Faculty of Agriculture, Kyushu University
(FAKU).

Tribe Bolitophagini

Boletoxenus sasajii sp. nov.

[Japanese name: Amami-kobusuji-gomimushidamashi])
(Figs. 1-2)

This new species closely resembles Boletoxenus bellicosus (LEWIS, 1894), originally
described from Honshu and later collected from the neighboring areas, but can be distinguished
from the latter by the following characteristics.
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Body slightly smaller (4.3-6.8
mm). Head narrower; genae before eyes a
little noticeably projected. Antennae
shorter but more dilated apicad, with
anterior face more sharply serrate; ratio
of the length of each segment from basal
to apical: 0.55, 0.2, 0.35, 0.26, 0.35, 0.33,
0.34, 0.35, 0.37, 0.38, 0.34.

Pronotum [.54 times as wide as
long, more noticeably produced laterad,
more distinctly explanate along lateral
margins: front angles a little more acutely
projected; disc less strongly raised, more
closely punctate, more weakly granulate,
with a pair of obviously slenderer horns,
whose apical tufts are less abundant.

Elytra 1.2 times as long as wide;
disc with rows of shorter and smaller
ridges, whose posterior parts are covered

Figs. 1 - 2. Boletoxenns sasajii sp. nov.; 1, habitus: 2, male geni-

talia (Jateral view).

with fine setae; intervals less densely granulate.

Abdominal sternites strongly and closely punctate; anal sternite longitudinally depressed
in apico-medial part, each side of the depression ridged. Legs obviously slenderer; ratios of the
lengths of pro-, meso- and metatarsomeres: 0.2, 0.14, 0.16, 0.17, 1.2; 0.16, 0.13, 0.16, 0.17,
1.23; 0.23, 0.21, 0.24, 1.29.

Male genitalia shorter, 2.3 mm in length, 0.35 mm in width, noticeably bent at the border
of basal piece and lateral lobes; basal piece 2 mm in length, gently curved medially in lateral
view: lateral lobes acuminate, 0.5 mm in length, rather strongly curved in lateral view.

Female: Pronotal apex more strongly produced anteriad with a pair of gibbosities located
more anteriorly; elytra less depressed in medial parts, ridges and granules less distinct.

Holotype: d', Uken-son, Chio-rindg, 150-300 m alt., Amami-Ohima Is., Kagoshima
Pref., Ryukyu Isls., Japan, 22-24, VII. 1999, K. AKITA leg. (NSMT). Paratypes: 263 exs., same
data as for the holotype.

Tribe Lupropini*

Lorelus sasajii sp. nov.

{Japanese name: Shiro-arinosu-gomimushidamashi]
(Figs. 3-0)

Brown, with eyes black; each surface moderately, somewhat vitreously shining. Rather
elongate, gently flattened.

#In the GEBIEN catalogue (1941, p. 675), the genus Lorelus SHarp, 1876, is placed in the tribe Heterotarsini, but the
diagnostic features of its members, as pointed out by Kaszap (1982), are obviously those of the Lupropini. The
tribe Lupropini is usually treated as a member of the family Tenebrionidae, though M. T. Cuud (1985) placed it in
the family Lagriidae.
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Figs. 3 - 6. Lorelus sasajii sp. nov.; 3, habitus; 4, fore body (dorsal view); 5,
ditto (fateral view): 6, male genitalia (Jateral view).

3

Head transverse, raised basad, coarsely and frequently punctate; clypeus rather elliptical,
roundly produced in front and sinuous on each side, armed with a horn at the middle of posteri-
or part in male, the horn in a small individual simply projected and gently bent anteriad, and in a
large one noticeably bifurcate (Fig.4); fronto-clypeal border indistinct; genae somewhat rhom-
bic, raised and produced obliquely outwards, with areas close to clypeus rather noticeably
depressed; frons rather broad, not modified; diatone about 5 times the width of transverse diam-
eter of an eye. Eyes gently convex laterad, weakly, roundly inlaid into head. Antennae sub-
clavate, reaching base of pronotum, ratio of the length of each segment from basal to apical:
0.34,0.2,0.31,0.19,0.2,0.19, 0,18, 0.2, 0.29, 0.26, 0.38.

Pronotum subtrapezoidal, 1.33 times as wide as long, widest at apical 2/5, rather notice-
ably narrowed posteriad from widest parts; apex feebly emarginate, not margined; base weakly
produced, finely but roughly rimmed; front angles obtuse and rounded, hind angles obtusely
angulate; sides gently declined to lateral margins, which are rimmed and crenulate; disc gently
convex, coarsely and moderately punctate, the punctures almost of the same size as those on
head. Scutellum somewhat semicircular, inclined forwards, scattered with a few coarse punc-
tures.

Elytra about twice as long as wide, 3.4 times the length and 1.2 times the width of pro-
notum; dorsum weakly convex, feebly flattened in middle; disc with rows of coarse punctures,
which are about 4 times the size of those on pronotum; humeri normal; apices gently rounded.

Male mandible with a curved projection directed dorso-internally. Male 4th visible sternite
ridged along posterior margin. Legs not modified except femora which are rather noticeably
broad; ratios of the lengths of pro-, meso- and metatarsomeres: 0.35, 0.21, 0.18, 0.2, 1.2; 0.37,
0.28, 0.23, 0.24, 1.21; 0.39, 0.24, 0.22, 1.24.

Male genitalia very small and rather slender, 0.44 mm in length, 0.05 mm in width, rather
strongly curved near basal part in lateral view; lateral lobes fused, 0.12 mm in length, with
pointed apices.

Body length: 2.6-3.2 mm.

Holotype: &', Omoto, Ishigaki-jima Is., Ryukyu Isls., Okinawa Pref., Japan, 2. V. 1999,
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M. SAITO leg. (FAKU). Paratypes: 2 exs., Omoto-dake, Ishigaki-jima Is., 1. V. 1999, M. SAITO
leg.; 1 ex., Banna-dake, Ishigaki-jima Is., 23. X. 1996, Y. HIRANO leg.; 2 exs., Funaura,
Iriomote-jima Is., Ryukyu Isls., Okinawa Pref., Japan, 24. V. 2000, J. SHIMAMURA leg.; 3 exs.,
Funaura, Iriomote-jima Is., 7. V. 2000, Y. TAKAHASHI leg.; 1 ex., Shirahama, Iriomote-jima Is.,
24. 11. 1993, Y. HIRANO leg.; 1 ex., Chiid-rindd, Amami-Ohima Is., Kagoshima Pref., Japan, 7.
V. 1998, Y. HIRANO leg.

Notes. This new species somewhat resembles Lorelus armatus (MONTROUZIER, 1860),
from New Caledonia, in having a clypeal horn and armed mandibles, but can be discriminated
from the latter by the smaller body, with pronotum narrowed basad and crenulate along lateral
margins.

This is the first record of the Lorelus species from Japan. Some of the type specimens are
collected from the nest of the termite Coptotermes formosanus SHIRAKL This seems to suggest a
close relationship of this species to the termite.

Dr. Ryfitard IWATA asked Prof. Dr. Hiroyuki SASAJ to determine unknown tenebrionid
beetles collected by Mr. Jun-ichi SHIMAMURA and Ms. Yiiko TAKAHASHI from nests of the ter-
mite in the Ryukyu Islands. Besides, Dr. R. IWATA showed the senior author (K. M.) a photo-
graph of this species at the annual meeting of the Japanese Society of Coleopterology. At a
glance, he recalled someone’s illustrated of a Lorelus and believed that the insect as shown on
the photograph belongs to the same genus. He sent it to Dr. Stanislav BECVAR, Czech Academy
of Sciences, and received his confirmation that the determination was correct. Meanwhile, Mr.
Masahiro SAITO and Mr. Yukihiko HIRANO had collected materials of the same species, which
were also offered to this study. Prof. Dr. H. Sasau kindly allowed the authors to examine and
describe this species.

# #

WAL HE - BREBE  HAEDI AV ¥ Y H o 2 Hidl. TERBIGHTHAT
T3 Ay ¥ B (Tribe Bolitophagini) T, 27 AYY / T3 A Y < Boletoxenus bellicosus
(LEWIS, 1894) (2343754 il &L @, Boletoxenus sasajii sp. nov. & L7z, 7z, MlmEE
2aAit e 7 b3 A ¥ < U8k (Tribe Lupropini) OB €5 LARR, HEP 6
DLorelus B (KTFHFEE - WM7 I THIIHA) DHTHLZ EFHMLL. Lorelus armatus
(MONTROUZIER, 1860) 123V 7%, AEICHIHRAEERIC A - TR E VISP ERREEL
THY, WL RS L sasajii sp. nov. L% L7,

References

CHOIO, M. T., 1985. Lagriidae. In KUROSAWA, Y., et al. (eds.), Coleoptera of Japan in Color, 3: 341-344.
Hoikusha, Osaka. (In Japanese)

GEBIEN, H., 1941. Katalog der Tenebrioniden. Mitt. miinchn. ent .Ges., 31: 658-721.

KASZAB, Z., 1982. Die papuanisch-pazifischen Arten der Gattung Lorelus SHARP, 1876, (Coleoptera,
Tenebrionidae). Ann. hist.-nat. Mus. nat. hung.. 74: 151-191.

Lewis, G., 1894. On the Tenebrionidae of Japan. Ann. Mag. nat. Hist., (6), 13: 377-400, 465-485.

MONTROUZIER, R. P., 1860. Essai sur la faune entomologique de la Nouvelle-Calédonie (Balade) et des
fles des Pins, Art, Lifu etc. Annis. Soc. ent. Fr., (3), 8: 229-308.



Spec. Publ. Japan Coleopt. Soc. Osaka, (1): 251-266, June 11, 2001

New Taxa of the Genus Stelidota (Nitidulinae) from Asia with
Reexamination of Stelidota besucheti Complex
(Coleoptera, Nitidulidae)

Josef JELINEK
Department of Entomology, National Museum
Golcova 1, C2-14800 Praha 4-Kunratice, Czech Republic

Abstract Taxonomy of Asian Stelidora ERICHSON, 1843 related or similar 1o S. besucheti
JELINEK, 1984 is reexamined and following new taxa are described: Stelidota besucheti
borneensis ssp. nov. (Borneo), S. kejvali (S India), S. loebli (Thailand, India) S. olexai
(Vietnam) and S. sasqjii (Thailand) spp. nov. New synonymy Stelidota multiguttata REITTER,
1877 = 8. gomyi ENDRODY-YOUNGA, 1982 is proposed.

The genus Stelidota ERICHSON, 1843, containing some 50 phytosaprophagous species, has
an essentially circumtropical distribution with some species occurring also in North America
and in the eastern part of the Palaearctic region (Japan, China and the Himalayas). Species from
Asia, Australia and adjacent Pacific area were revised by JELINEK (1984) and a comprehensive
bibliography of the genus was published by WEISS & WILLIAMS (1980). The systematics of the
genus is rather difficult because of the similarity and considerable intraspecific variability of
some species.

Stelidota besucheti JELINEK, 1984 was described from Sri Lanka, Borneo and Laos and
placed, along with a widely distributed S. multiguttata REITTER, 1877, in the S. multiguttata
species-group, characterized by the long stout setae at ventrolateral margins of tegmen. Some
morphological differences between the representatives of various populations were observed
already by JELINEK (1984), but they could not be appropriately evaluated because of the limited
material available. Recent examination of a more extensive material revealed that several close-
ly related and partly allopatric taxa can be distinguished, namely S. besucheti besucheti
JELINEK, 1984 (Sri Lanka, southern India), S. b. borneensis ssp. nov. (Bomeo), S. loebli sp. nov.
(India, Thailand) and S. sasajii sp. nov. (Thailand), referred to as S. besucheti complex.

Among the Asian species of Stelidota, the members of the S. besucheti complex are matched
for their body size only by two species, both described as new below. Among them, §. kejvali
sp. nov. from southern India agrees in many external characters with members of the §.
besucheti complex and can be confused with them.

Following acronyms are used throughout the paper to indicate the deposition of material
examined:

BMNH: The Natural History Museum, London
MHNG: Muséum d’Histoire naturelle, Genéve
MHNP: Museum National d’Histoire naturelle, Paris
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NMPC: National Museum, Praha

TMPC: Transvaal Museum, Pretoria

P/A index means the ratio distance between posterior: distance between anterior angles of
pronotum. Length of pronotum is measured along the median axis, length of elytra from the
base of scutellum to the tips of elytra.

Stelidota besucheti complex

All members of the Stelidota besucheti complex are externally very similar and can be
characterized by the following combination of characters. They differ from most other Oriental
Stelidota already in their larger size, the body length being equal to or exceeding 3.0 mm in
most specimens. Antennae with three-segmented club broadly oval to obovate, antennomere I
at least as long as IV and V combined. Pronotum widest at base, 1.8-2.0 times wider than long,
P/A index usually between 1.65-1.80. Lateral margins of pronotum rectilinear to shallowly con-
cave in their basal portion, posterior angles subrectangular. Sides of pronotum narrowly
explanate, nearly as wide as the length of the second antennomere or narrower. Their exact
width is difficult to estimate because they pass fluently into the convex surface of pronotal disc
and their light coloration is extended over the adjacent portions of the disc. Pronotal disc broad-
ly convex, without distinct impressions. Punctation of pronotum consists of larger flat to umbili-
cate punctures irregularly intermixed with smaller ones, spaces between them smooth and shin-
ing, sometimes, especially at base, rugulose. At least four inner interstries of elytra usually flat
in their basal portion. Prosternal process broad, somewhat depressed behind procoxae.
Metasternum flattened between metacoxae, with narrow impunctate border along posterior
intercoxal margin. Quter recurrent portions of mesocoxal lines reaching metasternopleural
sutures at one third of their length, axillary spaces small and impunctate. First abdominal ven-
trite flattened in the middle, with punctures larger than those of metasternum and separated by
about one diameter, punctation of the following ventrites smaller and closer. Posterior margin of
hind femur with a tooth in basal portion in males, male meso- and metatibiae curved inwards
and sometimes dilated in their apical portions. All femora and tibiae simple in females. Dorsal
surface of body chestnut brown to black-brown, sides of pronotum, elytral spots corresponding
to the generalized pattern illustrated by JELINEK (1984), legs and antennae yellow-brown, termi-
nal antennomere usually paler than the preceding ones.

As in other Stelidota (JELINEK, 1984), the external characters are subject to several kinds
of variation: (i) sexual dimorphism is manifested especially by the dentate posterior margins of
hind femora and the modified meso- and metatibiae in males; males are generally larger, often
with higher values of P/A index; (i) allometric variation concerns especially the degree of the
expression of the secondary sexual characters; the size of femoral teeth as well as the modifica-
tions of meso- and metatibiae are generally less pronounced in smaller males and, in the
extremely small specimens, the shape of the tibiae hardly differs from that in females. In a few
exceptionally small females the lateral margins of pronotum are not quite rectilinear in their
basal portion; (iii) individual variation concerns many external characters, such as the propor-
tions of pronotum and elytra, the width of explanate pronotal sides, the size and density of
pronotal punctures and the degree of rugosity of pronotal surface, proportions of the segments
of antennal club, the distinctness of colour pattern, etc.; some of these characters seem to be
rather constant within one population and somewhat different in others, but the relevant samples
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are too scarce to allow any sound conclusions. With respect to this variation, even the observed
morphological differences between the taxa of the S. besucheti complex must be considered
with precaution and the principal diagnostic characters provides the shape of the male genitalia.

Stelidota besucheti besucheti JELINEK, 1984
(Figs. 1-7)

Stelidoia besucheti JELINEK, 1984, Acta ent. bohemoslov., 81: 152 (partim).

Chestnut brown to black-brown with yellow-brown pattern, elytral spots as a rule small
and isolated. Antennomere III as long as IV and V combined, antennal club obovate,
antenomere XI as long as IX and X combined, X shorter than IX (Fig. 2). Pronotum 1.80-1.97
times wider than long, P/A index 1.65-1.86. Explanate sides of pronotum narrow, nearly as
wide as the second antennomere and vaguely delimited against pronotal disc. Pronotal punctures
comparatively small and uniform, separated by less than their diameter. Elytra widest at about
one third of their length, 1.05-1.14 times longer than their combined width, somewhat narrowed
also towards the base (Fig. 1). Meso- and metatibiae in male curved inwards but not dilated in
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Figs. 1-7. Morphology of the male of Stelidota besucheti besucheti JELINEK. 1, Body form; 2, Antenna; 3, Hind
femur; 4, Mesotibia; 5, Metatibia; 6, Tegmen, dorsal view; 7, Median lobe of aedeagus, dorsal view. Scale a
= 0.5 mm (Figs. 3-5), b = 0.3 mm (Figs. 2, 6-7).
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their apical portion (Figs. 4-5). Male genitalia as figured (Figs. 6-7), tegmen subquadrangular
with distinct pointed apical protuberance and numerous lateral setae. To this subspecies refer
also Figs 85-91 in JELINEK (1984).

Material examined: 1%, India, Kerala, Cardamon H., Periyar env. Aranya Nivas, 950 m, 4. XL
1972, BESUCHET, LOBL et MUSSARD (MHNG) leg.; 2% £, ditto, 5. XI. 1972 (MHNG); 1 &', 4% ¥, ditto, 7.
XL 1972, (MHNG, NMPC); 1%, India, Kerala, Cardamon H., Qambanar Peermade, 950 m, 9. XI. 1972,
BESUCHET, LOBL et MUSSARD (MHNG) leg.; 28 &', India, Kerala, Nelliampathi Hills, Kaikatty, 900 m, 30.
XI1. 1972 (MHNG, NMPC); 54 &, Sri Lanka, Kandy, 600 m, 22. I. 1970, MUSSARD, BESUCHET et LoBL
leg. (paratypes of S. besucheti, NMPC).

Geographic distribution: Sri Lanka and southern India (Kerala).

Stelidota besucheti borneensis SSp. nov.
(Figs. 8-14)

Stelidota besucheti JELINEK, 1984. Acta ent. bohemoslov., 81: 152 (partim)

Black-brown to black, explanate sides of pronotum and elytral spots yellow-brown, tibiae
and antennae brown to black-brown, terminal antennomere paler. Elytral spot 4 usually
enlarged, subquadrangular, narrowly interconnected with preapical band along suture, and
sometimes also with spot 3.

Male. Antennal club broadly oval to obovate, terminal antennomere slightly narrower than
the penultimate one, antennomere III longer than IV and V combined (Fig. 9). Pronotum about
twice as wide as long, widest at base, lateral margins subparallel, rectilinear to slightly concave
in basal half, P/A index 1.66-1.75. Explanate pronotal sides nearly as wide as the length of the
second antennomere, pronotal disc sloping more steeply down towards the anterior margin than
in S. b. besucheti. Punctures of pronotal disc as in the nominotypical subspecies. Elytra widest
at base, 1.12-1.19 times longer than their combined width, rather strongly narrowed posteriorly
(Fig. 8). Posterior margin of hind femora distinctly dentate (Fig. 10). Mesotibiae curved and
arcuately dilated inwards in two distal fifths (Fig. 11). Metatibiae curved inwards but not dilated
in their apical portion (Fig. 12). Male genitalia as figured (Figs. 13-14), tegmen somewhat nar-
rower, more rounded apically and setae at lateral margins of tegmen less numerous than in the
nominotypical subspecies. See also Figs 92-98 in JELINEK (1984).

Length 3.0-3.9 (2.5) mm. Width 1.7-2.0 (1.4) mm.

Female. Generally corresponding to male, meso- and metatibiae as well as hind femora
simple. Lateral margins of elytra often less converging posteriorly in their basal third than in
males. P/A index 1.58-1.76, length 2.5-3.5 mm, width 1.4-1.8 mm.

Variation. One exceptionally small male (measurements in parentheses), has meso- and
metatibiae simple, as in females. Size of the terminal protuberance of tegmen varies in exam-
ined males, being sometimes almost indistinct. The colour pattern in the specimens from Sabah
very contrasting and constant (see above), specimens from Sarawak (NHMB, NMPC) red-
brown with indistinct traces of yellowish spots (teneral specimens?).

Holotype: ', Borneo, Sabah, Mt. Kinabalu Nat. Pk., HQ Liwagu Riv., 1490 m, 5. VIIL
1988, A. SMETANA (B84) (MHNG); paratypes: 1%, Borneo, Sabah, Mt. Kinabalu Nat. Pk., HQ
Liwagu Riv., 1500 m, 21. V. 1987, A. SMETANA (MHNG); 64' 4", 4% %, ditto, 1490 m, 5. VIIL
1988, A. SMETANA (B84) (MHNG, NMPC); 24 &', 1%, ditto, 10. VIII. 1988 (B97) (MHNG); 3
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Figs. 8-14. Morphology of the male of Stelidota besucheri borneensis ssp. nov.; 8, Body form; 9, Antenna; 10,
Hind femur; 11, Mesotibia; 12, Metatibia; 13, Tegmen, dorsal view; 14, Median lobe of aedeagus, dorsal
view; Scale a = 0.5 mm (Figs. 10~12), b = 0.3 mm (Figs. 9, 13-14).

&, 3% %, ditto, 3. IX. 1988 (B174) (MHNG, NMPC); 1 %, Borneo, Sabah, Mt. Kinabalu Nat,
Pk., Poring Hot Springs, 480 m, 8. V. 1987, A. SMETANA (MHNG); 38 &, 5% %, Sabah,
Crocker Ra., 1600 m, km 51 rte Kota Kinabalu-Tambunan, 18. V. 1987, BURCKHARDT-LGBL
(MHNG, NMPCY); 4 exs., Sarawak, Gn. Mulu NP, 5th Division, nr. camp 5, Kerangas, V. 1978,
N. M. CoLLINS (BMNH, NMPC, paratypes of S. besucheti); 1 ex., ditto, VI. 1978 (BMNH,
paratype of S. besucheti); 1 ex., Sarawak, Gn. Mulu NP, 4th Division, III-V. 1978, 400-600 m
(BMNH, paratype of S. besucheti); 1 ex., ditto, 100-500 m (BMNH, paratype of S. besucheti); 2
exs., ditto, near camp, 5. ITI. 1978, N. M. CoLLINS (BMNH, NMPC, paratypes of S. besucheti);
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1 ex.. ditto, site C, 200 m, V. 1978 (BMNH, paratype of S. besucheti).

Differential diagnosis. Stelidota besucheti borneensis ssp. nov. differs from the nomino-
typical subspecies from Sri Lanka and southern India in having comparatively longer elytra
widest at the base and more strongly narrowed posteriorly, in the antennomere III distinctly
longer than IV and V combined (as long as the two segments combined in S. b. besucheti) and
in the shape of male mesotibiae, which are arcuately dilated inwards in their distal portion.

Explanate sides of pronotum are generally somewhat wider and pronotal disc more strong-
ly convex longitudinally and the tegmen is more rounded distally, with less numerous lateral
setae than in S. b. besucheti. The shape and proportions of elytra resemble the conditions in S.
kejvali sp. n., which differs in having broadly explanate pronotal sides, two pairs of shallow
impressions on the pronotal disc, non-dilated male mesotibia and, being a member of the S.
nigrovaria species-group, tegmen without lateral setae.

Geographic distribution: Malaysia (Borneo: Sabah, Sarawak).

Name derivation. The name of the new subspecies refers to its occurrence in Borneo.

Stelidota sasajii sp. nov.
(Figs. 15-22)

Oval, convex. Black-brown to black, sides of pronotum, elytral spots, legs and antennae
yellow-brown, antennal club infuscate, terminal segment as a rule paler. Elytral spots 1, 3 and 4
subequal, latter ones separated from the transverse preapical bands.

Male. Frons very shallowly impressed between insertions of antennae, with large umbili-
cate punctures separated by less than one diameter, often almost contiguous. Antennal club
oval, antennomere XI narrower than X and hardly as long as IX and X combined (Fig. 16).

Pronotum widest at base, 1.80-1.96 times wider than long, P/A index 1.68-1.79; disc
convex, without impressions, sides narrowly explanate, nearly as wide as the length of the sec-
ond antennomere; punctures of variable size, shallow, generally sparser than in S. besucheti, lat-
eral margins straight to slightly concave and subparallel in basal half. Elytra widest before their
midlength, 1.08-1.14 times longer than their combined width (Fig. 15). Punctures of postmen-
tum deep, large, nearly equal in size to antennomere VII, separated by less than one diameter,
sometimes almost contiguous. Spaces between them smooth.

Prosternum transversely convex, prosternal process depressed behind procoxae, its apical
margin bluntly V-shaped. Punctures of prosternum larger than those of postmentum, flat, sepa-
rated by less than one diameter, spaces between them smooth and shining. Hypomera densely
microreticulate with fine, widely spaced granules smaller than eye facets and separated by sev-
eral diameters. Metasternum flattened between metacoxae, with fine mediolongitudinal line all
along its length, more deeply incissed in its anterior fourth. Punctures nearly equal in size to
those of postmentum, but flat, shallow, mostly separated by less than one diameter, becoming
larger, sparser and umbilicate laterally; interspaces smooth and shining in the middle, aluta-
ceous and dull laterally. Mesoxocal lines reaching metasternopleural sutures at one third of their
length. Axillary spaces small, impunctate. Posterior intercoxal margin of metasternum with nar-
row impunctate border. Ventrite I somewhat flattened between metacoxae, with flat to umbili-
cate punctures larger than those of metasternum and separated by about one diameter.
Following ventrites with smaller and closer punctures, alutaceous. Posterior margin of hind
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Figs. 15-22. Morphology of the male of Stelidota sasajii sp. nov. 15, Body form; 16, Antenna; 17, Hind femur;
18. Mesotibia: 19, Metatibia; 20, Tegmen, dorsal view; 21, Ditto, lateral view: 22, Median lobe of aedeagus,
dorsal view; Scale a = 0.5 mm (Figs. 17-19), b = 0.3 mm (Figs. 16, 20-24).

femur bluntly dentate in its basal portion (Fig. 17). Meso- and metatibiae gently curved, arcuate-
ly dilated in distal portion (Figs. 18-19).

Male genitalia: tegmen almost twice as long as wide, apical portion somewhat dilated,
subtriangular, with tuft of short hairs at its base on ventral side (Fig. 21). Ventrolateral margins
with two tufts of long stout setae, distal tufts longer than the proximal ones (Figs. 20-22).

Length 2.8-3.3 mm. Width 1.6-1.8 mm.

Holotype: 4, Thailand, Chiang Mai, Doi Suthep, 1100 m, Barber F., IV. 1986, P.
SCHWENDINGER leg. (MHNG). Paratypes: 24" &', Thailand, Chiang Mai, Doi Suthep, 1550 m, 4.
XI1. 1985, BURCKHARDT et LOBL leg. (MHNG, NMPC); 14", Thailand, Doi Suthep, 1180 m,
1-11. 1986, (BF), P. SCHWENDINGER leg. (MHNG); 1 &, ditto, IL. 1986 (MHNG); 34" 4", ditto,
111. 1986 (MHNG, NMPC}); 2 4 &, ditto, 1100 m, Barber F., IV. 1986 (MHNG, NMPC); 58" &',
Thailand, Doi Chiang Dao Wildlife Sanctuary, Chiang Dao Distr., 510 m, 23. XI- 22. XIL
1990, P. SCHWENDINGER leg. (MHNG, NMPC); | &', ditto, 22. XII. 1990-15. L. 1991 (MHNG).

Differential diagnosis. Stelidota sasajii sp. n. is generally smaller than the other members
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of the S. besucheti complex, from which it differs especially in the shape of male genitalia. The
shape of male mesotibia resembles that of S. besucheti borneensis ssp. nov., from which it dif-
fers in moderately dilated metatibia, narrower antennal club, sparser pronotal punctation and the
more arcuate outline of comparatively shorter elytra, reaching their maximum width before their
midlength. It is externally very similar to the sympatric S. loebli sp. nov., which has wider, dis-
tinctly obovate antennal club, subapical dilatation of the male mesotibia rather obtusely angulate
(Fig. 24), male metatibia more strongly curved, but not dilated, apically and the tooth on poste-
rior margin of male metafemur situated more distally (Fig. 26).

Geographic distribution: Stelidota sasajii sp. n. is known only from northern Thailand.

Name derivation. 1 dedicate this new species to Professor H. SASAII as acknowledgement
of his merits in the taxonomy of Cucujoidea.

Note. The single paratype of S. besucheti from Laos (JELINEK, 1984), which could not be
reexamined, probably belongs to this species.

Stelidota loebli sp. nov.
(Figs. 23-29)

Brown-black, sides of pronotum and elytra, elytral spots and sometimes also tips of elytra
red-brown, legs and antennae yellow-brown, antennomeres IX and X infuscate.

Male. Head transversely impressed between insertions of antennae. Punctures of frons
larger than eye facets, umbilicate, separated by less than one diameter, often almost contiguous.
Antennomere ITI hardly as long as IV and V combined, antennomeres IV and V 1.5 and 2 times
longer than wide respectively. Antennal club obovate, terminal segment paler than the two pre-
ceding ones (Fig. 23). Pronotum widest at base, lateral margins rectilinear and subparallel in
basal half. Sides of pronotum narrowly explanate.

Posterior margin of hind femur with low, obtuse to rectangular tooth situated more distal-
ly than in S. sasajii sp. nov. (Fig. 26). Mesotibia by one fourth shorter than corresponding
femur, curved inwards, with modest obtusely angulate dilatation in the apical third (Fig. 24).
Metatibia almost as long as corresponding femur and about 5.6 times longer than wide, curved
inwards but not distinctly dilated in the apical third (Fig. 25).

Male genitalia. Tegmen about 1.6 times longer than wide, subtriangular with claw-shaped
apical protuberance and two small teeth at lateral margins, without hairs on ventral surface of its
apical portion. Distal tufts of long stout setae at most as long as the proximal ones (Figs.
27-29).

Length: 3.0-3.5 mm, width 1.8-2.0 mm.

Holotype: 4", Thailand, Chiang Mai, Doi Suthep, 1100 m, IV. 1986, Barber F., P.
SCHWENDINGER leg. (MHNG). Paratypes: 1 4, Thailand, Chiang Mai, Doi Suthep, 1400 m, 5.
XI. 1985, BURCKHARDT et LOBL leg. (MHNG); 1 &, Thailand, Chiang Mai, Doi Suthep, 1120
m, Barber F., . 1986, P. SCHWENDINGER leg. (MHNG); 14", ditto, 1180 m, I-II. 1986 (BF), P.
SCHWENDINGER leg. (NMPC); 14", 1%, India, W. Bengal, Darjeeling dist., Algarah, 1800 m, 9.
X. 1978, BESUCHET et LOBL leg. (MHNG).

Differential diagnosis. This species is externally extremely similar to the sympatric S.
sasajii sp. nov., so that a detailed description would be redundant. It differs from the latter
species in the male sex in following minute features: teeth on posterior margin of hind femora
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Figs. 23-29. Morphology of the male of Stelidota loebli sp. nov.23, Antenna; 24, Mesotibia; 25, Metatibia; 26,
Hind femur; 27, Tegmen, dorsal view; 28. Ditto, lateral view; 29, Median lobe of aedeagus, dorsal view.
Scale a = 0.5 mm (Figs. 24-26), b = 0.3 mm (Figs. 23, 27-29).

broad, obtuse, and situated somewhat more distally than in S. sasqjii. Metatibiae curved as in S.
sasajii, but narrower and less dilated apically than in the latter species. The only reliable distin-
guishing character remains the shape of male genitalia. The females collected together with
males at Doi Suthep, Thailand (11 spec. in MHNG) cannot be attributed with certainty to either
of the two species.

Geographic distribution. Known from northern Thailand and the Darjeeling District in the
West Bengal (India).

Name derivation. Dedicated to one of the collectors, my friend, 1. LOBL (Genéve).

Stelidota multiguttata REITTER, 1877

Stelidota multiguttata REITTER, 1877. D. Ent. Zeitschr., 21: 110,
Stelidota gomyi ENDRODY-YOUNGA, 1982, Ann. Transvaal Mus., 33: 271. Syn. nov.

Stelidota multiguttata shares with the members of S. besucheti complex the long setae at
lateral margins of tegmen, but it differs from them in smaller size (length 2.4-2.9 mm), oval
antennal club, arcuate lateral margins of pronotum converging both anteriorly and posteriorly
and, in the male sex, in simple mesotibiae and feebly curved metatibiae. It is a widely distrib-
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uted species, ranging from Japan to Reunion.

The synonymy of S. gomyi from Reunion, considered possible by JELINEK (1984), was
confirmed by the examination of the holotype from TMPC, kindly sent to me by Dr. ENDRODY-
YOUNGA several years ago.

Material examined: 1 male, Reunion, Bras Panon, Bassin de la Paix, 31. I. 1972, Y. Gowmy leg.
(Holotype of S. gomyi, TMPC).

Stelidota kejvali sp. nov.
(Figs. 30-37)

Oval, convex. Chestnut brown to black-brown, ventral surface dark red-brown, sides of
pronotum, elytral spots, legs and antennae yellow-brown, antennal club safe the terminal seg-
ment usually infuscate. Elytral spots 1, 3 and 4 subequal, latter ones separated from the pre-api-
cal band.

Male. Frons arcuately impressed between insertions of antennae. Punctures of frons large,
umbilicate, separated by less than one diameter. Antennal club oval, antennomere XI somewhat
narrower and distinctly shorter than IX and X combined (Fig. 31).

Pronotum widest at base or slightly before it, 1.79—1.86 times wider than long, P/A index
1.66-1.74. Lateral margins in basal half subparallel, rectilinear or shallowly concave, posterior
angles rectangular. Broadly explanate sides nearly as wide as antennomere I, not narrowed pos-
teriorly, distinctly delimited against the vaulted pronotal disc. Pronotal disc flattened in the mid-
dle, with two pairs of shallow impressions, one near basal margin and one just before its
midlength,

Elytra nearly parallel-sided in basal portion, 1.12-1.18 times longer than their combined
width (Fig. 30). Elytral interstries I, IIl and V usually somewhat raised even in their basal half,
with punctures of striae partly indented into them laterally. Posterior margin of hind femur
obtusely dentate near its base (Fig. 34). Meso- and metatibiae curved inwards, but not dilated, in
their apical portion, with inner subapical angle somewhat prominent (Figs 32-33). Inner edges
of meso- and metatibiae more or less distinctly crenulated (visible in dorsolateral view).

Postmentum with punctures larger than eye facets and separated by less than one diameter,
between them smooth and shining. Prosternum transversely convex, punctate like postmentum;
prosternal process flat, broadly rounded apically, with punctures separated by one diameter or
less. Hypomera dull, without distinct punctures. Mesosternum roof-shaped, with silky appear-
ance, with a few small and shallow indistinct punctures at posterior margin.

Metasternum flat in the middle, with punctures somewhat smaller than those of proster-
num, separated by about one diameter, between them smooth and shining. Outer recurrent por-
tion of mesocoxal lines running parallel to metasternopleural sutures and vanishing before their
midlength. Punctation of the first abdominal ventrite equal to that of metasternum, punctures on
following ventrites somewhat finer and shallower.

Male genitalia as figured (Figs. 35-37), tegmen parallel-sided and bluntly pointed apical-
ly, ventrolateral margins without long stout setae. Median lobe of aedeagus with claw-shaped
apex (lateral view).

Female corresponding to male in external appearance, generally smaller (length 2.6-3.2
mm), with pronotum less narrowed anteriorly (P/A index 1.50-1.62). Hind femora as well as
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Figs. 30-37. Morphology of the male of Stelidota kejvali sp. nov. 30, Body form; 31, Antenna, segments 1 and 11
omitted; 32, Mesotibia; 33, Metatibia; 34, Hind femur; 35, Tegmen, dorsal view; 36, Median lobe of aedea-
gus, dorsal view; 37, Diuo, lateral view; Scale a = 0.5 mm (Figs. 31-34), b = 0.3 mm (Figs. 35-37).

meso- and metatibiae simple.

Length 2.5-3.8 mm, width 1.4-1.9 mm.

Variation. Secondary sexual characters on male legs are subject to allometric variation,
The tooth on posterior margin of hind femur may be low and broad and distal portions of meso-
and metatibiae less curved inwards in small males than in the large ones, in extremely small
specimens tibiae simple, gently arcuate, as in females. Lateral margins of pronotum in some
small females slightly converging posteriorly. Anterior pair of pronotal depressions rarely indis-
tinct and inner interstries of elytra exceptionally as flat as in the species of S. besucheti complex.
Two specimens from Tamil Nadu, Kodaikanal, 1800 m, 8. I. 1972, R. MUSSARD, 2 spec.
(MHNG) perfectly agree with other specimens, but are completely black, without elytral spots.
Three specimens from Sri Lanka, Uva, Haputale, 1350 m, 23. 1. 1970, MUSSARD, LOBL,
BESUCHET, 14, 2% % (MHNG) have identical male genitalia, but in external characters (obo-
vate antennal club with very short antennomeres IX and X, narrowly explanate sides of prono-



262 Josef JEiNEK

tum, pronotal disc without distinct impressions, four internal interstries of elytra rather flat)
resemble rather S. besucheti besucheti.

Holotype: &', S. India, Kerala, Cardamon hills, Kallar vall. 15 km SW Munnar, 1000 m,
6-18. XI1. 1993, BOUKAL & KEIVAL leg. (NMPC). Paratypes: 14", ditto, NMPC); 84' 4", 7%
2, India (Madras), Nilgiri, 6 km E Coonoor, 1400 m, 22. XI. 1972, BESUCHET, LOBL, MUS-
SARD leg. (MHNG, NMPC); 44' &, 4% %, ditto, 7 km E Coonoor, 1350 m, 19. XI. 1972
(MHNG); 108" d", 109 %, India (Madras), Palni H., Berijam Lake, 2150 m, 14. XI. 1972,
BESUCHET, LOBL, MUSSARD leg. (MHNG, NMPC); 104'd", 6% %, India (Madras), Palni H.,
Kodaikanal, 2100 m, 11. XI. 1972, BESUCHET, LOBL, MUSSARD leg. (MHNG, NMPC); 4% ¥,
India (Madras), Palni H., 7 km E Kodaikanal, 1750 m, 12. XI. 1972, BESUCHET, LOBL, MUS-
SARD leg. MHNG); 48 &, 5% %, India (Madras), Anamalai H., 18 km N Valparai, 1250 m, 18.
XI. 1972, BESUCHET, LOBL, MUSSARD leg. (MHNG, NMPC); 24 &, 1%, India (Madras),
Anamalai H., Valparai, 1100 m, 20. XI. 1972, BESUCHET, LOBL, MUSSARD leg. (MHNG); 3%
£, India, Kerala, Cardamon H., Muttapatti pr. Munnar, 1700 m, 24. XI. 1972, BESUCHET,
LOBL, MUSSARD leg. (MHNG); 14", India, Kerala, Cardamon H., Valara Fall, 450-500 m, 25.
XI. 1972, BESUCHET, LOBL, MUSSARD leg. (MHNG); 14", 1 %, India, Kerala, Nelliampathi
Hills, Kaikalty, 900 m, 30. XI. 72, MUSSARD, BESUCHET, LOBL leg. (MHNG).

Additional material examined: 1%, India, Nilgiri, 15 km E Coonoor, 19. XI. 1972, 900 m,
BESUCHET, LOBL, MUSSARD leg.; 14, 1%, India, Tamil Nadu, Kodaikanal, 1800 m, 8. 1. 1972,
R. MUSSARD leg.; 1%, India, Kerala, Cardamon H., Valara Fall, 450-500 m, 25. XI. 1972,
BESUCHET, LOBL, MUSSARD leg.; 1 &, 2% %, Sri Lanka, Uva, Haputale, 1350 m, 23. . 1970,
MUSSARD, BESUCHET, LOBL leg. (all MHNG).

Differential diagnosis. Even though it is a member of Stelidota nigrovaria species-group,
S. kejvali sp. nov. resembles species of the S. besucheti complex by its large size, lateral mar-
gins of pronotum subparallel, straight to shallowly concave in basal half and curved meso- and
metatibiae in males. Comparatively longer elytra with lateral margins subparallel in basal por-
tions resemble conditions in S. besucheti borneensis ssp. nov. S. kejvali sp. n. differs from the
members of the latter complex in two pairs of shallow, more or less distinct, impressions on
pronotal disc, broadly explanate sides of pronotum and in different male genitalia with parallel-
sided tegmen bluntly pointed apically and lacking long setae at ventrolateral margins.

Geographic distribution. Known from the states Kerala and Tamil Nadu (referred to as
Madras on most locality labels) in southern India and from Sri Lanka, thus being sympatric with
S. besucheti besucheti.

Name derivation. Dedicated to one of the collectors of this new species, Mr. Z. KEIVAL,
Domalice, Czech Republic.

Note. Three specimens of S. kejvali from India, Chambaganore (MHNP) were tentatively
attributed to S. nigrovaria (FAIRMAIRE, 1849) by JELINEK (1984), but the examination of an
extensive material revealed constant differences in body size, shape of pronotum and male
meso- and metatibiae, which justify its species status.

Stelidota olexai sp. nov.
(Figs. 38-44)

Large, oval, broadly convex. Brown black, sides and anterior margin of pronotum as well
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Figs. 38-44. Morphology of the male of Stelidota olexai sp. nov. 38, Body form: 39, Antenna; 40, Mesotibia; 41,
Metatibia; 42, Tegmen, dorsal view; 43, Median lobe of aedeagus, dorsal view; 44, Armature of endophal-
lus; Scale a = 0.5 mm (Figs. 39-41), b = 0.3 mm (Figs. 42-44).

as explanate sides and base of elytra red-brown, legs and antennae yellow-brown, antennal club
infuscate. Pubescence concolorous, yellowish.

Male. Frons arcuately impressed between insertions of antennae. Punctures umbilicate,
larger than eye facets, separated by one diameter or less; spaces between them smooth.
Antennae longer than the width of head across eyes, antennomere III as long as IV and V com-
bined; antennomere IV with obtusely angulate inner margin, as long as and wider than V, nearly
1.2 times longer than wide; antennomere V simple, 1.5 times longer than wide; antennal club
elongate, nearly twice as long as wide, occupying one third of the antenna length (Fig. 39).

Pronotum widest at basal fourth, narrowed both anteriorly and posteriorly. Anterior angles
obtuse, prominent, posterior ones rectangular. Lateral margins regularly arcuate, fringed with
indistinct yellow hairs, explanate sides nearly as wide as the first antennomere anteriorly, gradu-
ally narrowed posteriorly. Punctures of pronotal disc nearly equal to those of frons, separated by
one diameter or less; spaces between them smooth. Pubescence long, recumbent.

Scutellum subtriangular, rounded apically, finely punctulate.

Elytra widest at basal fourth, 1.17 times longer than their combined width, narrowly sepa-
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rately rounded apically, reaching their maximum width against the third interstria (Fig. 38).
Sides narrowly explanate, nearly as wide as the antennomere II. Surface of elytra with simple
regular series of large, flat, almost contiguous punctures, bearing short recumbent hairs, each of
them nearly reaching the base of the following one. Interstries bluntly carinate in apical portion,
bearing simple series of simple, fine, hair-bearing punctures; hairs of odd interstries semierect,
dense, more conspicuous than sparser and rather recumbent hairs on even interstries.

Postmentum with punctures larger than eye facets, very dense, almost contiguous.
Prosternum transversely convex, with punctures equal in size to those of postmentum, but shal-
low, separated by less than one diameter; prosternal process broadly rounded apically,
depressed behind procoxae, shining, with punctures somewhat larger than those of prosternum
and separated by less than one diameter. Hypomera finely punctulate along outer margins, mod-
erately shining. Mesosternum roof-shaped, shining, with large and dense umbilicate punctures
at posterior margin. Metasternum flat in the middle, with fine and shallowly incised medio-lon-
gitudinal line all along its length. Mesocoxal lines reaching metasternopleural sutures at one
third of their length. Punctures of metasternum equal in size to those of prosternal process, but
shallower, separated by one diameter or less, becoming somewhat larger laterally; spaces
between them smooth and shining. Punctures of the first abdominal ventrite larger than those of
metasternum, separated by less than one diameter, those of following ventrites smaller and clos-
er.

Posterior margin of hind femur bluntly angulate in basal portion. Pro- and mesotibiae sim-
ple, metatibiae prolonged, nearly seven times longer than wide, moderately curved inwards, but
not dilated, in the distal third. (Figs. 40-41).

Male genitalia. Tegmen parallel-sided, broadly rounded apically, without long setae at lat-
eral margins. Median lobe finely pointed apically, endophallus with two irregular rows of short
strong teeth (Figs. 42-44).

Female. Externally corresponding to male, pronotum 1.91 times wider than long, P/A
index 1.71. Metatibiae simple, straight, 4.3 times longer than wide.

Length 3.8-3.9 mm, width 2.1 mm.

Holotype: &', N. Vietnam, Tam Dao, 900 m, 13-24. V. 1989, A. OLEXA leg. (NMPC).
Paratype: 1%, N. Vietnam, Tam Dao, 20.-27. V1. 1990, A. OLEXA leg. (NMPC).

Differential diagnosis. Stelidota olexai sp. nov. can be distinguished from other Asian
Stelidota of comparable size according to its pronotum distinctly narrowed posteriorly, absence
of elytral spots and comparatively thicker antennae with elongate club. As suggested by the
shape of pronotum and the tegmen without long lateral setae, it does not belong to S. besucheti
complex. Characteristic trait of this species is also the peculiar armature of endophallus, not
observed in other Asian species of the genus (Fig. 44).

Distribution. Hitherto known only from the Tam Dao mountains in northern Vietnam.

Name derivation. Dedicated to the collector and my friend A. OLEXA, Prague.

Key to large Oriental species of Stelidota

All species dealt with in the present paper, except for §. multiguttata, are the largest
Oriental representatives of the genus, with body length equal to or exceeding 3 mm in most
specimens. They can be distinguished according to the following key.
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1 (2) Pronotum widest before its base, its lateral margins regularly arcuate (Fig. 38). Explanate
sides rather broad anteriorly, gradually narrowed towards posterior angles. Elytra concol-
orous. Male: mesotibia simple, metatibia gently curved inwards at distal end (Figs.
40-41). Male genitalia as figured, endophallus with two series of strong thorns (Figs.
A2A), VIIMAI i oo orovsereesrreomtstis st s s b S. olexai Sp. hov.

2 (1) Pronotum widest at base, its posterior margins as a rule straight to shallowly concave and
subparallel in basal portion. Elytra with distinct light spots.

3 (6) Elytra comparatively longer, 1.12-1.19 times longer than their combined width, their lateral
margins subparallel to moderately converging posteriorly in basal portion (Figs. 8, 30).

4 (5) Disc of pronotum as a rule flattened, with two pairs of shallow impressions, explanate
pronotal sides nearly as broad as antennomere I, well defined, not narrowed posteriorly.
Inner interstries of elytra as a rule bluntly carinulate also in basal portion. Male: meso-
and metatibiae curved inwards, but not dilated, in apical portion (Figs. 32-33). Tegmen
without lateral setae (Fig. 35). South India, Sri Lanka.......cccovccvcnn. S, kejvali sp. nov.

5 (4) Disc of pronotum convex, without impressions, explanate pronotal sides narrower, nearly
as wide as the length of the second antennomere. Inner interstries of elytra flat in basal
portion. Male: mesotibiae curved and arcuately dilated in distal portion, metatibiae curved
(Figs. 11-12). Tegmen with apical protuberance and long lateral setae (Fig. 13). Borneo.
.................................................................................................................. S. besucheti borneensis ssp. nov.

6 (3) Elytra comparatively shorter, 1.05-1.14 times longer than their combined width, widest
before their midlength, with lateral margins arcuate and converging both anteriorly and
posteriorly (Figs. 1, 15).

7 (8) Sides of pronotum narrowly and rather indistinctly explanate. Male: meso- and metatibiae
curved inwards but not dilated in their distal portion (Figs. 4-5). Tegmen subquadrate
with terminal protuberance and numerous lateral setae (Fig. 6). South India, Sri Lanka.-.--
.......................................................................................................... S b(’ﬂft‘keﬁ besudle!f JEL[NEK, 1984

8 (7) Sides of pronotum somewhat wider and more distinctly explanate. Male: at least mesotib-
ia dilated in distal portion. Tegmen of different shape, with two narrow tufts of setae later-
ally.

9(10) Male: Tooth at posterior margin of hind femur situated more proximally (Fig. 17), meso-
and metatibiae arcuately dilated in distal portion (Figs. 18-19). Tegmen bluntly angulate
apically (Fig. 20). Thailand. oot S. sasajii sp. nov.

10 (9) Male: Tooth at posterior margin of hind femur situated more distally (Fig. 26), dilated dis-
tal portion of mesotibia rather bluntly angulate, metatibia curved, not dilated (Figs.
24-25). Tegmen shorter, with three small teeth (Fig. 27). Thailand, Darjeeling.--wome

ine AR AR AT I T A DR P R DR R R S loebli sp. Nov,
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A New Ciid Beetle of the Genus Cis from Hokkaido, Japan
(Coleoptera: Ciidae)

Makoto KAWANABE

International Center, Wild Bird Society of Japan,
2~35-2, Minamidaira, Hino, Tokyo, 191-0041 Japan

Abstract A new ciid species belonging to the genus Cis is described from Hokkaido, North-
east Japan, under the name of Cis sasajii.

The genus Cis is the largest and most widespread in the family Ciidae, and contains various
heterogeneous species (KAWANABE, 1998). Until now, 23 species of Cis have been recorded
from Japan, but some taxonomical problems still remain about them. In the present paper, I am
going to describe a remarkable new species from Hokkaido as a part of my revisional study of
the genus Cis. The abbreviations used herein are as follows: PL — medio-longitudinal length of
pronotum; PW — greatest width of pronotum; EL — medio-longitudinal length of elytra from the
base of scutellum to the elytral apices; EW — greatest combined width of elytra; TL — sum of PL
and EL.

Before going further, I wish to express my hearty thanks to Dr. M. SAKAIL, Entomological
Laboratory, College of Agriculture, Ehime University, for his critically reading the manuscript
of this paper.

Cis sasajii M. KAWANABE, sp. nov.

[Japanese name: Marumunetosaka-tsutsukinokomushi]
(Figs. 1-4)

Holotype (Male). Body length (excluding head): 1.7 mm; greatest breadth of elytra: 0.82
mm.

Body oblong, 2.08 times as long as elytral breadth, strongly convex, opaque on dorsum.
Color reddish black though elytra somewhat paler; anterior area of head and mandibles dark
reddish brown; antennae, palpi and legs yellowish brown.

Head rather strongly convex, deeply and ovally concave in the middle of vertex and weakly
convex at posterior part of the concavity, closely and inconspicuously punctate; punctures uni-
form in size, relatively small, bearing short, robust and yellowish bristles; interstices between
punctures finely reticulated; fronto-clypeal ridge produced forward, slightly reflexed above,
forming an arcuate small lamella on each side, and armed with a conspicuous triangular protu-
berance on the inner margin of each lamella. Antennal 3rd segment 1.17 times as long as 4th,

Pronotum 0.8 times as long as broad, transversely and strongly convex; anterior margin
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Fig. 1. Cis sasajii sp. nov, holotype, from
Maruyama, Sapporo.

Figs. 2-4, Cis sasajii sp. nov, paratype,
male, from Maruyama, Sapporo; 2, Anten-
na; 3, 8th abdominal stemite; 4, genitalia,
dorsal view. Scale: 0.1 mm.

2

not ridged, broadly rounded; anterior corners obtusely angulate in lateral view, forming an angle
of about 135°; lateral margins narrowly ridged, weakly reflexed, finely denticulate, barely visible
from above; sides nearly arcuate in dorsal view; basal margin narrowly ridged, and fairly sinu-
ate; hind angles broadly rounded in lateral view; dorsum irregularly, closely and distinctly punc-
tate; punctures uniform in size and each bearing a short, robust, inclined and yellowish bristle,
separated by a distance about 0.5 to 2.0 times their diameters; interstices between punctures fine-
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ly reticulate. Scutellum small, subtriangular, with some punctures and hairs. Elytra 1.33 times as
long as broad, 1.78 times as long as pronotum; sides subparallel in basal two-thirds, then gradu-
ally convergent apicad, invisible from above except for basal corners; disc irregularly and very
closely punctate; punctures dual in size, the larger ones shallow and umbiliform, somewhat
smaller than those on pronotum, the smaller ones inconspicuous, bearing bristles which are par-
tially seriate and similar to those on pronotum; interstices between punctures somewhat rugu-
lose; suture not margined.

Prosternal disc in front of coxae weakly tumid medio-longitudinally, weakly and shallowly
depressed just before each coxa; prosternal process broad, almost on the same level as the base
of prosternum. First abdominal sternite with a small, circular and marginally pubescent fovea at
the middle.

Male genital organs in a paratype: Eighth abdominal sternite subtrapezoidal, with apical
margin weakly emarginate at the middle, armed with mixed long and short hairs on the lateral
corners. Tegmen rather stout, nearly parallel-sided though slightly divergent apicad, apical cor-
ners bilobed and strongly emarginate on the outer margin of each lobe, about 0.35 times as long
as the combined length of visible abdominal sternites.

Female. Head not depressed at the vertex; fronto-clypeal ridge slightly reflexed and form-
ing an arcuate lamella on each side; first abdominal sternite devoid of pubescent fovea.

Variation in the type series.
Male (n=15) Female (n=14)
TL (mm): 1.48-1.9 (1.66%0.11) TL (mm): 1.48-1.92(1.72£0.15)
EW (mm): 0.68-0.94 (0.78£0.06) EW (mm): 0.71-0.92 (0.82:+0.07)
TL/EW:  2.02-2.23 (2.134£0.07) TL/EW:  2.04-2.18 (2.11+0.04)
PL/PW:  0.71-0.86(0.79£0.03) PL/PW:  0.77-0.84 (0.79£0.02)
EL/EW:  1.32-1.5(1.41%0.05) EL/EW: 1.38-1.5 (1.43£0.03)
EL/PL: 1.78-2.13 (1.97:£0.09) EL/PL: 2.06-2.29 (2.14£0.06)

Type series. Holotype: {', Maruyama, Sapporo, Hokkaido, 3. VII. 1990, M. KAWANABE
leg. Paratypes: 154" d", 14 % ¥, same data as holotype. All the type specimens are preserved in
the collection of the Entomological Laboratory, College of Agriculture, Ehime University, Ma-
tsuyama.

Distribution. Hokkaido.

Host fungus. Cerrena unicolor (Fr.) MURR. (Midareamitake in Japanese).

Notes. This new species is closely allied to C. fukudai CHUI0, 1940, from Japan and C.
comptus GYLLENHAL, 1827, from Eurasia, in the general features. But in C. fitkudai, the body is
smaller, the pronotal punctation is sparser and the punctures on head are as large as eye facets,
while in C. comptus, the body is much larger (TL about 1.8-2.3 mm) and the bristles on elytra
are not seriate.

This specific name is dedicated to Dr. Hiroyuki SASAll for his great contribution to the
coleopterology on the occasion of his retirement.
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New Records of Cerchus lignarius monticola NAKANE, 1978
(Coleoptera, Lucanidae) from Fukui Prefecture, Central Japan,
with the Reference to Lucanid Fauna of Fukui Prefecture"?

Kunio ARAYA

Graduate School of Social and Cultural Studies, Kyushu University,
Ropponmatsu, 4-2-1 Chu-ou, Fukuoka, §10-8560 Japan

Abstract Cerchus lignarius monticola NAKANE, 1978 is newly recorded from Fukui
Prefecture as 16th member of the family Lucanidae from the prefecture. Lucanid fauna of
Fukui Prefecture and habitat of each species are also discussed briefly.

Up to the present, 15 species of the family Lucanidae have been recorded from Fukui
Prefecture, central Japan (Fukui Prefecture Survey Group for Nature Conservation, 1998;
TsucHiYA, 2000). There includes all the lucanid members, excepting for Cerchus lignarius
LEwIS, 1883, which is relatively rare, and distributed only in primary forests in the cool temper-
ature zone of Hokkaido, Honshu, Shikoku and Kyushu in Japan. This species consists of three
subspecies (FuJiTA, 1987; MIZUNUMA and NAGAIL, 1994), C. L lignarius LEWIS, 1883 (distrib-
uted in Hokkaido and Northeastern Honshu), C. I. monticola NAKANE, 1978 (in Central
Honshu), and C. /. nodai Funrta, 1987 (in Shikoku and Kyushu). Of these, C. I. monticola has
been recorded from Gifu and Ishikawa Prefectures neighboring of Fukui Prefecture.

Recently, I have confirmed the inhabiting of C. /. monticola in three localities of eastern part
of Fukui Prefecture. Therefore, in the present brief report, I will record this species for the first
time from Fukui Prefecture.

Cerchus lignarius monticola NAKANE, 1978.

Specimens examined. 3 §* &', Nukumi-Toge, Ono City, Fukui Pref., 10. VI. 1996, K. ARAYA leg,; 1
% Ohara-Toge, Mt. Akausagiyama, Katuyama City, Fukui Pref., 23. XI. 1999, K. ARAYA leg.; 4 exs (lar-
vae), Mt. Sannomine, Ono City, Fukui Pref., 24. XI. 1999, K. ArRAYA leg.

Three males from Nukumi-Toge are small to middle sized whose body length including
mandibles is 13.3-17.8 mm. The body length of single female from Ohara-Toge is 13.2 mm. All
the specimens are preserved in the collection of Biosystematics Laboratory, Graduate School of
Social and Cultural Studies, Kyushu University, Fukuoka (BLKU).

1) This study was partially supported by a Grant-in-Aid for Scientific Research from Japan Society for the
Promotion of Science (No. 11833007).

2) Contribution from the Biosystematics Laboratory, Graduate School of Social and Cultural Studies, Kyushu
University (No. 71).
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All the collection sites mentioned above are geographically located in western to south-
western slope of Ryohaku Mountain Range stretching on the borders of Ishikawa, Fukui and
Gifu Prefectures. Prior to present report, only two localities, Mt. Hakusan (Ishikawa and Gifu
Pref.) and Mt. Dainichidake (Gifu Pref.), which harbor C. I. monticola, have been known in this
mountain range. Further field researches may possibly yield this taxon from other localities in
the same mountain range.

In the revision on C. lignarius, FUNTA (1987) recognized three geographical forms in C. L
monticola, Nagano form, Yamanashi form and Shizuoka - Kii Peninsula form on the basis of
male mandibular characters. However, he did not mention the status of the population of
Ryohaku Mountain Range. From the geographical point of view, the population should belong
to the Nagano form, but the present male specimens from Nukumi-Toge look like having inter-
mediate mandibular characteristics between the Nagano form and Shizuoka — Kii Peninsula one.
Further studies on the basis of a large number of specimens collected from various localities are
need to evaluate the geographical variation of C. lignarius, as already pointed out by TSUCHIYA
(2000).

Adding the present C. L monticola, 16 species of the family Lucanidae are recorded from
Fukui Prefecture. This species number is almost 90% of which have been recorded from
Honshu Island, and this fact means that various natural habitats for lucanid beetles such as pri-

Table 1. List of lucanid beetles and their main habitats recorded from Fukui Prefecture, The taxonomic treatment follows
Mizusuma & Naca (1994).

Species

Main habitat

Genus Nicagus
Nicagus japonicus Nace, 1928

Genus Aesalis
Aesalus asiaticus asiaticus Lews, 1883

Genus Ceruchizs
Ceruchus lignarius monticola Naxs, 1978

Genus Platycerus
Platycerus delicamlus delicatulus Lews, 1883
P. acuticollis akitai Fuia, 1987

Genus Lucanus
Lucanus maculifemoratus maculifemoratus Morsannsky, 1861

Genus Prismognathus
Pri th laris laris Waternouse, 1874

& 'S 5

Genus Prosopocoilis
Prosopacotlus inclinatus inclinatus (Mumsanisky, 1857)

Genus Dorcus
Dorcus striatipennis siriatipennis (Morsamisxy, 1861)
D. rectus rectus (M orsanisey, 1861)
D. rubrafemoratus (Voweaoves, 1865)
D. montivagus montivagus (Lews, 1883)
D. curvidens binodulosus W amernouse, 1874
D. titanus pilifer (Vouraovey, 1861)

Genus Aegus
Aeges laevicollis subnitidus Watesnovse, 1873

Genus Figulus
Figulus binodulus Warenouse, 1873

CTDBLF

WTDBLF, CTDBELF

CTDBLF, SACF

CTDBLF
CTDBLF

WTDBLF, CTDBLF

CTDBLF

WTDBLF, CTDBLF

WTDBLF, CTDBLF

EGBLF, WTDBLF, CTDBLF
WTDBLF, CTDBLF
CTDBLF

WIDBLF, CTDBLF

EGBLF, WIDBLF

EGBLF, WTDBLF

EGBLF, WIDBLF

SACF: subalpine coniferous forest; CTDBLE: cool-temperate deciduous broad-leaved forest; WTDBLF: warm -temperate
deciduous broad-leaved forest (inckuding so-called village forest); EGBLE: evergreen broad-leaved forest.
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mary beech forest on high mountains and ever green forest near the coast have been left in
Fukui Prefecture (see Table I).

In closing the present brief report, the author wishes to dedicate this report to Prof.
Hiroyuki SASAJI, who has taken the leadership in inventorying the insect fauna and in conser-
ving its diversity in Fukui Prefecture, in commemoration of his retirement from Fukui Univer-
sity.
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Description of a New Species of the Genus Tritoma
(Coleoptera, Erotylidae) from the Ryukyu Islands, Japan

Nobuyuki NARUKAWA
2399 Kida, Suzuka, Mie, 513-0015 Japan

Abstract A new species of the genus Tritoma is described from the Ryukyu Islands, Japan,
under the name Tritoma sasajii sp. nov.

Up to the present, 33 species of the genus Tritoma of the family Erotylidae have been known
to occur in Japan (NARUKAWA, 2000), but none from the Ryukyu Islands (Sasasi, 1985).
Recently, I had an opportunity to examine 3 specimens of Tritoma collected from the Ryukyu
Islands, Japan. My careful examination revealed that they belong to a new member of Tritoma
and I will describe this new species under the name, Tritoma sasajii sp. nov., in the present
paper.

Before going further, I wish to express my hearty thanks to Mr. Yoshihiro MATSUNAGA and
Mr. Teruo MATSUO for their kind offer of these valuable materials, and to Dr. Hideto HOSHINA
(Yokohama Nat. Univ.) for reading the manuscript of this paper.

Tritoma sasajii sp. nov.

(Japanese name: Matsunaga-chibi-ohkinokomushi)
(Figs. 1: A-L)

Body oval, strongly convex on dorsum, about 1.7 times as long as wide; general colour
yellowish brown and bright; pronotum with one small black spot along the middle of apical
margin and a pair of black spots along basal margin (Fig. 1-A), scutellum black (Fig. 1-A); ely-
tra with 8 black spots placed as follows (Fig. 1~A); the two spots suboval, somewhat angulate in
part, situated a little behind the base and distant from the suture; the single largest spot trans-
verse, on about apical one-third of the suture; the apical spot smallest and transverse; the other 4
spots along lateral margins; antennae with 1st to 7th segments yellowish brown and 8th to club
dark brown.

Head (Fig. 1-D) about half as wide as pronotum, with punctures sparse, large and rough;
clypeus rather sharply narrowed anteriorly, slightly emarginate at apical margin and finely mar-
ginate at apical and lateral sides (Fig. 1-D); eyes moderate in size, interocular distance 0.76
times as wide as head; maxillary palpus with terminal segment (Fig. 1-B) securiform and about
2.1 times as wide as long; mentum (Fig. 1-G) pointed apically, strongly gouged at apical two-
thirds of lateral margins. Antennae (Fig. 1-B) eleven segmented; three terminal segments form-
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Fig. 1 Tritoma sasajii sp. nov. (A-D, G, H, I, L) and Tritoma asahinai NAKANE (E, F, I, K). A, E, dorsal view; B, anten-
na; C, maxillary palpus; D, head in dorsal view; F. G, mentum; H, prosternal process; [, J, aedeagus, lateral view,

K, L, acdeagus, dorsal view.

ing a club; Ist segment cylindrical, wider than long, weakly constricted near apex; 2nd longer
than wide; 3rd about 3.2 times as long as wide, and about 2.5 times as long as 2nd; 4th slightly
longer than wide; Sth longer than wide; 6th and 7th as long as wide; 8th wider than long; 9th
about 1.6 times as wide as long; 10th about 1.7 times as wide as long; 11th about 1.2 times as
wide as long, rounded at apex.

Pronotum about 2.2 times as wide as long, widest at base, gradually narrowed from base
to middle, then strongly so to apex, similarly punctured as on head; anterior margin gently
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arched and produced anteriorly at middle; anterior corners roundly projected anteriorly; posteri-
or corners nearly rectangular; lateral margins clearly marginate.

Elytra oblong-oval, about 1.2 times as long as wide, widest at basal one-fourth and slightly
wider than pronotum, weakly arcuate laterally from base to basal one-fourth, sharply narrowed
thence to apex, marginate at basal margin, with eight seriate rows of punctures, which are rela-
tively finer than those of pronotum; intervals between rows sparsely and minutely punctured;
humeri slightly produced anteriorly and rather pointed at the tops.

Prosternum sparsely punctured; prosternal process longer than wide, divergent posteriad,
slightly arcuate at posterior margin, with lateral edges evenly produced (Fig. 1-H); metasternum
coarsely punctured, covered with short and sparse hairs; first abdominal segment with metacox-
al line incomplete, only extending near posterior margin of the segment.

Aedeagus (Figs.1-J and 1-L) slender, curved in an arc, tumid at basal one-third, then nar-
rowed apically, and emarginated at apex in lateral view, triangular apically in dorsal view; para-
meres almost as long as median lobe in lateral view; median strut very short, about 0.7 times as
long as the median lobe.

Body length: 3.6—4.4 mun; width: 2.1-2.4 mm.

Holotype: &', Mt. Yonahadake, Okinawa Is., Okinawa Pref., 5. X. 1986, Y. MATSUNAGA
leg. (preserved in the Collection of the Osaka Museum of Natural History, Type No. OMNH-
TI-132). Paratypes: 2$ %, Mt. Nishimedake, Okinawa Is., Okinawa Pref.,, 10. VIL 1986, Y.
MATSUNAGA leg. (1% preserved in the Collection of the Osaka Museum of Natural History and
[ % in my collection).

Distribution. Japan: the Ryukyu Islands (Okinawa Is.).

Food-fungus: unknown.

Remarks. This new species resembles Tritoma asahinai (NAKANE, 1950), but the former is
casily distinguished from the latter by having a head and pronotum sparsely punctured, scutel-
lum black, elytra with 8 black spots (Fig. 1-A), mentum relatively slender (Fig. 1-G), and
aedeagus emarginated apically in lateral view (Fig. 1-J), whereas in Tritoma asahinai, head and
pronotum densely punctured, scutellum yellowish brown, elytra with 6 black spots (Fig. 1-E),
mentum relatively thick (Fig. 1-F), and aedeagus not emarginated apically in lateral view (Fig.
1-1).

Etymology. The specific name of the new species is dedicate to Dr. Hiroyuki SASAII a
president of the Japan Coleopterological Society.

# #
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Male and Female Mating History in Relation to Density in the
Armyworm, Pseudaletia separata (Lepidoptera: Noctuidae)

Yibin HE and Tadashi MiyaTa
Laboratory of Applied Entomology, Graduate School of Bioagricultural Sciences,
Nagoya University, Nagoya 4648601, Japan.

Abstract Effects of adult density on mating history of male and female in P. separata were
investigated in laboratory. Competition between males for females at high density was sug-
gested to be more serious than that at low density. Although no significant influence of adult
density on lifetime mating times was observed, both males and females at high density
showed larger daily mating probabilities than those at low density. Compared with those at
low density, males initiated their mating earlier and females tended to remate more frequently
at high density. The density-related variance in males’ sexual maturity might be an adaptation
to tackling sperm competition. The results support the hypotheses (HE & Tsusaki 1992, HE &
MivaTa 1997, HE et al., 1995) that larval density-related variations cbserved in sper-
matophore size and in number of apyrene sperm by males may be adaptations to tackling vari-
ations of sperm competition at adulthood.

Key Words Pseudaletia separata, density, mating history, sperm competition

The armyworm, P. separata (WALKER), a lepidopteran pest of gramineous crops, appears
occasionally in large numbers, and assume the “army habit” if its hostplants are devoured.
Previous studies have shown that in P. separata, 1) males emerged from crowded larvae pro-
duced larger spermatophores (HE & Tsusakl 1992, HE & MivaTa 1977) and more apyrene
sperm (HE er al. 1995) than those from solitary larvae, 2) females that received large sper-
matophores remated less frequently than those received small spermatophores (HE & TSUBAKI
1991, HE & MiYaTa 1977). Based on the theory of sperm competition (competition between
males for females) that there should be a positive association between the number of sperm a
male should inseminate and the risk that while in the female tract his sperm will encount fertile
sperm from rival males (PARKER 1982), these larval density-related variations in spermatophore
size and in number of apyrene sperm were suggested to be adaptations of the male that serves to
reduce the increased sperm competition from other rival males at high density (HE & TsuBAKI
1992, HE et al. 1995, HE & MivaTa 1997). As one important precondition in these suggestions,
it was hypothesized that the intensity of competition between males for females was positively
related with density. In this study we will test this hypothesis by investigating the influences of
adult density on male and female mating history.
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Materials and Methods

The insects were reared in a constant temperature room (25 C and 16L-8D). Larvae were
reared in plastic cups (3.5 cm in depth X 7.5 cm in diameter, 90cc in volume) and fed on artifi-
cial diet (Insecta LFR, Nihon Nonsan-Kogyo Limited Company) under solitary condition (one
larva/cup) until pupation (HE & TsuBaki 1991).

In the morning following adult eclosion, moths were sexed and individually marked with a
quick-drying colour pen (Magic Inc, Opaque Color, Japan) on wings, and released into meshed
mating cages (25X35X26 cm) for copulation. Cotton-absorbed 10% honey solution was sup-
plied as nutrition for the adult. Paraffin papers were used as oviposition substrates.

Effects of adult density on either female or male mating history were investigated by
allowing the moths to two treatments of adult density: high (20 pairs per cage) and low (two
pairs per cage) density. Moths were randomly introduced to the mating cage after eclosion and
copulations were monitored and recorded until the moths’ death. Males and females in the same
cage eclosioned on the same day, with a few exceptions in which moths eclosioned on the samne
two days.

Three replicates of such procedure were carried out. In both high and low density treat-
ment some pairs (seven pairs among the 60 tested pairs at high density and seven pairs among
the 46 tested pairs at low density) experienced an unsuccessful copulation, or failed to separate
each other after copulation. Data from these individuals were included only for the calculation
of age at first mating, when the unsuccessful copulation occurred after the first mating. While
for all the other data analysis, in the case of high density, data from the failed couples were dis-
carded; and in the case of low density, data from the cage that the failed couple belonged to
were dismissed if either of the two pairs caged together experienced an unsuccessful copulation.

We choose larvae under solitary condition for origins of both high and low adult density in
considering that larvae under the same rearing condition is necessary to detect the influence of
adult density, and that larvae under solitary condition could form not only low adult density but
also high density (by aggregation) in field, and mating history might also be influenced by larval
crowding, as showed in the spermatophore size (HE & Tsusaki 1992, HE & MiyaTa 1977) and
in the number of apyrene sperm (HE er al. 1995).

Results

Effects of adult density on mating history of males

Table 1 showed the male’s lifetime mating frequency at high and low adult density. No
significant difference was observed between the two density treatments (average lifetime mating
times = 1.7 % 1.1 (n = 53) at high density and 1.4 + 1.1 (n = 32) at low density, Mann-Whitney
U-test, U=747.0, Z=-0.916, p = 0.360).

With the data from mated individuals, average ages at the first and the last mating were
obtained and also listed in Table 1. Compared to those at low density, males at high density sig-
nificantly initiated their first mating earlier (Mann-Whitney U-test, U = 624.0, Z = -1.992, p =
0.046, Table | and Fig. 1), but did not finish their last mating earlier (Mann-whitney U-test, U =
571.5,Z =-0.349, p = 0.727), and thus had a longer time period available for mating.
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Table |. Mating history of male and female at high (20 paies/cage) and low (1wo pairs/cage) adult density. Males
at high density significantly initiated their first matings earlier than those at low density (Mann-Whitney U-
test, U = 624.0, Z = -1.992, p = 0.046). While for all the other items, no significant difference was observed
between the two density treatments (Mann-Whitney U-test, p>0.03).

lifetime mating times age at Ist mating (days) age at last mating (days)
sex density No. mean = D (min-max) No. mean * SD (min-max) No. mean = SD (min-max)
male high 33 1.7x1.1(0-4) 51 2.6+0.8(2-6) 45 3.8=142-7)
low 32 14=x1.10-4) 33 2.8+0.6(2-4) 27 3.7 +0.8(2-5)
female high 53 1.7+09(0-4) 52 29+1.0(2-6) 48 4.0£1.2(2-7)
low 32 14+1.1(0-3) 32 2.8zx07(2-4) 25 3.6x1.0(2-5)

Effects of adult density on mating history of females

Effects of adult density on the female’s lifetime mating frequency were investigated at the
same time (Table 1), and no significant difference was observed between the high and low den-
sity (average lifetime mating times = 1.7 = 0.9 (n = 53) at high density and 1.4 = 1.0 (n = 32) at
low density, Mann-Whitney U-test, U = 684.5, Z = —1.483, p = 0.138). With the data of mated
individuals of the three replicates of experiment, percentage of females mating more than once
was 71.6 = 7.3% (n = 3) at high density, and 55.1 £ 4.5% (n = 3) at low density (Fig. 2).
Females at high density tended to remate more frequently than those at low density (Chi-square

30
M High density
Low density

20 1

Frequency

101

Male age at first mating (days)

Fig. 1. Frequency distribution of males” age at first mating at high (20 pairs/cage) and low (two pairs/cage) adult density.
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Table 2. Longevity and daily mating probability (DMP, = lifetime mating times/longevity) (mean = SD) of male
and female at high (20 pairs/cage) and low (two pairs/cage) adult density.

sex density No. longevity (days) DMP

male high 53 128 £3.2 0.140 = 0.104
low 32 16.0+3.3 0.094 = 0.077

female high 53 102x2.1 0.174 = 0.098
low 32 12.7+2.7 0.120 = 0.089

test, X* = 1.606, df = 1, p = 0.205, but Student t-test of the arcsine root transformed percentage
of females mating more than once, t = 3.672, n =3, p=0.014).

Average ages at first and last mating were also compared between the high and low densi-
ty (Table 1). Differing from the male, the female showed no significant difference in neither the
age at first mating nor the age at last mating between the two density treatments (Mann-Whitney
U-test, U = 768.0, Z = -0.590, p = 0.556 and U = 491.5, Z = -1.261, p = 0.207 for ages at first
and last mating, respectively).

Effects of adult density on longevity and daily mating probability

Table 2 showed longevity of males and females at high and low adult density. Both males
and females at high density had shorter adult life-span than those at low density (128 £3.2 (n=
53) at high density and 16.0 + 3.3 (n = 32) at low density, Mann-Whitney U-test, U = 440.5,Z =
-3.696, p = 0.0002 for the male; 10.2 + 2.1 (n = 53) at high density and 12.7 £ 2.7 (n = 32) at
low density, Mann-Whitney U-test, U = 405.0, Z = —4.018, p = 0.0001 for the female).

As mating experience affected females’ longevity (females that have never mated had a
longer longevity than those that mated) (HE 1994), the longevities were also compared with
only those that mated. The result was similar: females that mated had shorter adult life-span at
high density than at low density (102 +2.1 (n=48)and 11.8 £ 2.1 (n= 25) for the high and
low density, respectively; Mann-Whitney U-test, U = 343.5, Z = -2.982, p = 0.003).

The differences in longevity led to differences in daily mating probability (DMP, = life-
time mating times/longevity) between the high and low density, as the lifetime mating times
(Table 1) were not different. Table 2 showed that males and females at high density had larger
daily mating probability than those at low density (Mann-Whitney U-test, U = 604.0, Z = -2.213,
p = 0.027 and U = 579.0, Z = -2.440, p = 0.015 for the male and female, respectively).
Similarly for the females, comparison with only the mated individuals also showed the same
trend: females that mated had larger daily mating probability at high density than at low density
(0.192 + 0.084 (n = 48) and 0.153 = 0.071 (n = 25) at the high and low density, respectively;
Mann-Whitney U-test, U = 435.0, Z =-1.918, p = 0.055).

Discussion

It is widely accepted that population density often influences reproductive behavior of
insects (THORNHILL & ALcock 1983). Many studies have suggested that intensity of competition
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Fig. 2. Percentage (%) of females mating more than once at high (20 pairs/cage) and low (two pairs/cage) adult density.

Numbers in parentheses are sample size.

between males for females was positively related with population density (GoopwiN & MADSEN
1964, GRAHAM ef al. 1965, PLISKE 1973, HARSHMAN ez al. 1988, CoNNER 1989, McLAIN 1992).
Some studies even suggested that frequency of remating might be affected by density
(BoOrRMAN & PARKER 1976, RicHMOND 1976, LEVINE et al. 1980), although that in laboratory
populations of Drosophila melanogaster (MEIGEN), regressions of percent remating on density
indicated no significant dependence of remating on density, and increased density did not
increase remating frequency (GROMKO & GERHART 1984).

In the present study, no significant influence of adult density on lifetime mating times was
observed in P. separata. However, both males and females at high density showed shorter
fongevities, and thus larger daily mating probabilities than those at low density, which suggest-
ed a stronger pressure of sperm competition (competition between males for females) at high
density. Factors responsible for this density-related variance in longevity are unclear. One possi-
ble explanation could be given that energy budget for mating behavior might be larger at high
density than at low density. Although quantitative data were absent, flying behavior (males’
courtship behavior and females’ responses to males’ courtship behavior) were observed more
frequently at high density than at low density.

In P. separata, males at high density initiated their mating earlier than those at low densi-
ty. Two explanations are possible to correspond to this phenomenon. One is that competition
between males for females or sperm competition might be more serious at high density than that
at low density.

Protandry, a phenomenon of males attaining reproductive maturity earlier than females, is
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common in insects with non-overlapping generations (THORNHILL & ALCOCK 1983). Although
P. separata, a species with overlapping generations, do not show protandry (males eclose the
same day or one day later after females in the present laboratory study), the males’ earlier mat-
ing at high density, which imply an earlier sexual maturity, could also treated as a kind of
“protandry”. Theoretically male-benefit protandry may evolve due to either intra-sexual selec-
tion when first-male sperm precedence exists and/or female mate only once (THORNHILL &
ALcock 1983), or inter-male competition when a first mating advantage does not hold (WANG et
al. 1990). WANG et al. (1990) suggested that inter-male competition for female-encounter sites
might Jead to the evolution of protandry in Ligurotettix coquillerti (MCNEILL). Early-maturated
males might experience more female encounters than the later-maturated males, and the number
of encounters might be proportional to lifetime mating success. In fact, our study did showed
that in laboratory the lifetime mating times (y) of males were negatively related with the age at
first mating (x) at both high and low adult density (regression analysis, y = 2.8-0.3 x, r* = 0.089,
n =45, p=0.047 and y = 4.0-0.8 x, r* = 0.342, n = 27, p = 0.001 for the high and low density,
respectively). Thus the males’ earlier sexual maturity (earlier initiating of mating) at high densi-
ty in P. separata, a species showing a pattern of sperm precedence of the last male to mate (HE
1994), might be evolved due to increased pressure of sperm competition at high density, and
might be an adaptation for increasing lifetime mating success.

Another explanation is that the difference observed might be due to more suitable mates
available resulted from large population density, or that the opportunity for a male to find and
select a suitable mate might be dependent on density. In the present study, the unsuccessful
pairs that failed to separate each other after copulation tended to take place more frequently at
low density than at high density (seven pairs among the 60 tested pairs at high density and seven
pairs among the 46 tested pairs at low density), although the difference was not significant (Chi-
square test, X* = 0.286 , df = 1, p = 0.593). These unsuccessful matings may be due to mismatch
between mates. It is not unreasonable to suppose that not all the males (or females) could match
every one of the adversary sex, for example, small males might be less possible to copulate with
large females. Generally speaking, when density increases, variation in some characteristics (for
instance, body size) would also become great, and males that could not obtain a suitable mate
would decrease. Therefore, increased density would make the male mate at a younger age.

Although we prefer the first to the second, those two explanations are not exclusive each
other, and both of them might play an effect. Whatever the cause may be, the eventual outcome
that males and females had larger daily mating probability and males initiated their mating earli-
er (thus have longer time period available for mating) at high density than at low density did
implied that in P. separata, the intensity of competition between males for females was more
serious at high density as predicted.

The present study also showed that females at high density tended to remate (mate more
than once) more frequently than those at low density, although the tendency was not significant,
maybe due to small sample size. Except for the two explanations mentioned above, male’s earli-
er mating could also lead to female’s higher frequency of remating. Spermatophore size was
positively related with male age at mating (HE & TsuBak1 1992) and a smaller spermatophore
was less effective in delaying female remating than a large one (HE & TsuBAK1 1991), thus the
males’ earlier mating at high density would make a smaller spermatophore, and then a higher
frequency of female remating.

A same “mean” mating frequency of males and females was obtained in the present study
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(Table 1). This could be the outcome of our experiment design. As pairs of moths were housed
in enclosures with a 1:1 adult sex ratio and the mating histories measured for males and females
were not independent (for both sexes within each enclosure), the mating frequency of males will
be dependent on the mating frequency of females and vice versa, and thus only variance in mat-
ing frequency of the competitive sex is expected to change with density, as it appeared in Table
1. As newly males (females) were not replaced in the cages, female mating frequency and male
competition measured might be underestimates. Further experiments having the numbers of sex-
ually active individuals of the opposite sex being maintained by continually replacing mated
individuals with virgins, and experiments on influences of larvae density on adult mating fre-
quency (e.g., with rearing the larvae for the high adult density treatments at high density) are
necessary for future study to understand fully the mating history of subjects (either males or
females).

Finally, it must be stressed that this was just a laboratory result. Mating behavior, especial-
ly males’ courtship in field might be different from that in cages. The limited space of mating
cages may make it easy for males to find and capture females, and females may become difficul-
ty to escape from males’ sexual harassment. Thus the mating frequency may become enlarged.
And also from the limited space in mating cages, one may suspect the effectiveness of the densi-
ty treatment, especially that of the low density design. One may argue that even a two-pair den-
sity could mean a high density in field. Really it would lead to such suspect if just comparing
the space of the mating cage with that of the vast field. However, the conclusion could be the
contrary if the density was evaluated based on the amount of individuals (especially the amount
of the adversary sex) a male or female met for his or her adulthood, rather than the space. Under
the low density condition, the male or female had only two mates available for choosing and
mating, and had only one rival in the competition for mates. However, under high density con-
dition, the male or female had 20 mates available for choosing and mating, and had 19 rivals in
competition for mates. Therefore we acknowledged the effectiveness of the two density treat-
ments, and believe that the high and low density could represent at least some density-related
difference in field in mate availability and strength of competition, although studies on mating
behavior and mating frequency in field populations are necessary and important in complete
understanding of the relationship between mating history and population density.
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Notes on the Weevil Genus Trachodes in Japan
(Coleoptera: Curculionidae: Acicnemidini)

Katsura MORIMOTO

c/o Entomological Laboratory, Faculty of Agriculture, Kyushu University,
Fukuoka, 812-8581 Japan

Abstract As a result of the revisional study on the genus Trachodes in Japan, present paper
includes description of a new species, T. kannohi sp. nov., notes on the variations of 7.
ovipennis, sasajii and monticola, a revised key to species, and drawings of their important fea-
tures.

It is with my great pleasure that I dedicate this paper to my longtime friend, Prof. Hiroyuki
SASAJI on the occasion of his retirement from Fukui University. Since my earliest contact with
him in 1954 when he was a freshman in Kyushu University, he has been my great friend not
only on entomology but also in private matters.

Present paper deals with weevils of the genus Trachodes in Japan as the supplement to “The
family Curculionidae of Japan. VIII. Subfamily Acicnemidinae, by MORIMOTO and MIya-
KAWA” which appeared in Esakia no. 35 in 1995, based mostly on the rich materials taken by
Mr. Kenji KANNO, Mie Pref. Besides the weevils of the genus are fairly variable in scaly color
pattern and conditions of scaly patches in addition to the loss of scaly patches and tufts by dis-
coloration, falling-off or greasing in some timeworn specimens, several species have consider-
able variation in the shapes of the pronotum and elytra, and sizes of the femoral teeth. More-
over, presence of a new species close to Trachodes sasajii makes it difficult to full application
of the key to species in the previous paper. Therefore, the taxonomy of the weevils in this genus
is revised, and the results including description of a new species, notes on the variations of 7.
sasajii and monticola, and a revised key to species are given in this paper.

I wish to express my gratitude to Mr. K. KANNO for his kind offer of materials, and to Prof.
J. YUKAWA and Dr. H. KOiMA of Kyushu University for their favors in various ways.

Trachodes kannohi sp. nov.
(Figs. 3,4, 12-17)

Derm dark reddish brown to reddish brown, rostrum, antennae and claws reddish brown;
scaling dense, completely concealing derm except for bare rostrum before antennal sockets and
ventral surface of head, rostrum at base and head brownish grey, with greyish crescent patch
along hind margin of each eye, scaly tufts brownish grey, pronotum brownish grey, with dark
brown to blackish quadrate median broad area behind median tufts, anterior and lateral scaly
tufts brownish grey, median scaly tufts almost blackish, often with a short dark brown stripe in
front of 6th stria; elytra dark brownish mixing with grey, the latter dominant and forming vague
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Figs. 1-7. Trachodes spp. left half, dorsal, and lateral view showing convexity of elytra. -2, T. monticola MoRI-
MOTO el Mivakawa; 3—4, T. kannohi sp. nov.; 5-7, T. sasajii MORIMOTO et Mivaxawa. Fig. 8. Trachodes

murakamii Morimoto. Figs. 9-11. Trachodes spp., left half; 9, T. subfasciarus Voss: 10-11, T. ovipennis
MoRriMOTO et Mivakawa ( showing variation).

short stripes at base of 5th interval and on shoulder, with a narrow grey transverse band across
postmedian scaly tufts on 3rd and 5th intervals as far as side margins, and sometimes with
indefinite greyish band between 5th intervals behind antemedian scaly tufts, 3rd interval with
postbasal scaly tuft vestigial, antemedian scaly tuft always conspicuous, brownish grey, median
scaly tuft conspicuous, black, postmedian scaly tuft conspicuous, brownish grey, scaly tufts on
5th interval smaller, antemedian scaly tuft at most indefinite, median scaly tuft small, black,
lying much anterior to that of 3rd interval, postmedian scaly tuft composed of one or two

brownish grey scales.
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Figs. 12-17. Trachodes kannohi sp. nov., male. 1213, Penis, dorsal and lateral views; 14, Eighth and ninth stern-
ites and spiculum gastrale; 15, Tegmen; 16, Antenna; 17, Femora and tibiae.

Rostrum with 3 rows of punctures before antennal sockets, which more or less longitudi-
nally confluent between antennal sockets for a short distance, and becoming weaker towards
apex. Antennae scaled and setose from scape to 6th segment of funicle, only setose on 7th seg-
ment of funicle, length excluding basal neck (width) of segments from scape to club as 95(25) :
33(19) : 22(13) = 12(13) : 12(14): 12(15) : 14(18) : 15(24): 50(36). Pronotum as broad as to 1.1
times as broad as long, with sides almost parallel from base to middle, then evenly arcuate and
narrowing to indefinite subapical constriction, disc weakly depressed longitudinally in middie
and sides in front of 3rd to Gth striae, the depressions becoming weaker and obsolete anteriorly,
side margins obtusely edged; lateral sides of pronotum weakly depressed longitudinally above
procoxae. Scutellum minute or concealed. Elytra oblong ovate, 1.45-1.56 times as long (maxi-
mum) as broad, sides from round humeri to middle straight and weakly dilating, basal margin
distinctly concave at bases of 6th and 7th intervals, dorsal contour when viewed laterally almost
straight from base to middle, then evenly rounded to apex, 3rd and 4th intervals conjointly arcu-
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ate anteriorly at base, scaled striae visibly narrow. Legs robust; femora with tooth triangular on
fore legs, obtuse on middle legs, obsolete on hind legs; tibiae straight externally, bisinuate inter-
nally; tarsi with 1st segment as long as 2nd and 3rd combined.

Male. Rostrum as fong as pronotum; Ist and 2nd ventrites shallowly depressed in middle;
5th ventrite subtruncate at apex, with ovate depression in posterior half between round latero-
caudal corners, inside of depression shiny, minutely punctate, and bordered with a few longer
and erect setae on each side and a few suberect scales on anterior edge in general. Penis parallel-
sided, internal sac asperate near base.

Female. Rostrum a little longer than pronotum; Ist and 2nd ventirtes not depressed, 5th
ventrite broadly rounded at caudal margin, evenly punctate.

Length: 2.8-3.6 mm (excl. rostrum).

Holotype: &'(Type no. 3216, Kyushu Univ.), Tatedani, Mt. Suzukita, Fujiwara-machi, Mie
Pref., 23. XL. 1996, K. KANNO leg. Paratypes: 6 &' &', 4 ¥ %, same data as holotype; same locali-
ty as holotype, 1 ¢, 18. V. 1996 and 24 &, 8. XIL 1996, K. KANNO leg. Mt. Hikosan, Fukuoka
Pref., 24" d', 1%, 13. X. 1992, T. UENO leg; 1%, 5. IX. 1993, H. Ko5Ma leg.

Distribution. Japan (Honshu, Kyushu).

Etymology. The specific name is dedicated to Mr. K. KANNO, who collected this interest-
ing weevil for the first time.

Biodata. Specimens were collected from litter around a root of living large Prerocarya
rhoifolia (Juglandaceae) at 23rd of November .

Comparison. Present new species is very close to T. sasajii and T. monticola, but is sepa-
rable from known species of Trachodes in Japan by the characters given in the key.

Trachodes ovipennis MORIMOTO et MIYAKAWA, 1995
(Figs. 10, 11)

Trachodes ovipennis MORIMOTO et MIYAKAWA 1995, Esakia, (35): 22, figs 2, 45, 46 (Ohdaigahara, Mt.
Manzaburodake in Izu, and Mt. Daigatake in Hakone).

Present species was described on 7 specimens and drawings were made on a male from
Mt. Manzaburodake. Among 26 specimens examined in this study, the femoral teeth are always
sharp triangular and conspicuous in the fore legs, but are small and sharp in 17 specimens, small
and obtuse in 6 specimens, or almost obsolete and at most with a erect scale in 2 specimens in
the middle legs, and are smaller than those on middle legs and small to minute in 5 specimens,
small and obtuse angular in 13 specimens, or obsolete in 6 specimens in the hind legs. The teeth
of the middle and hind femora are generally sharper in the specimens from Tokyo, Kanagawa
and Shizuoka as illustrated in the previous paper in 1995 than those from Mie and Nara, but the
separation of their local populations into subspecies will be discussed in the future after the
accumulation of much materials from many localities. The pronotum is variable in shape and
size, as long as broad and almost parallel-sided in 2 specimens (Fig.10), as long as broad and
weakly rounded at sides in 10 specimens, or broader than long and strongly expanded laterally
in the middle in 12 specimens (Fig. 11). No correlation of the shape of the pronotum and condi-
tions of the femoral teeth are noticed in the present study.
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Trachodes sasajii MORIMOTO et MIYAKAWA, 1995
(Figs.5-7)

Trachodes sasajii MORIMOTO et MIYAKAWA, 1995, Esakia, (35): 24 , figs. 4, 58-61; Koike in Fukui,
Hokkaido, Aomori, Iwate, Niigata, Gunma, Nagano, Shizuoka, Fukui and Wakayama).

This species is easily recognized by the brownish grey antemedian and postmedian scaly
tufts on the third interval of elytra in contrast to the black median tuft like T. kannohi. The elytra
are ovate, with sides evenly arcuate laterally (Fig.6) or almost straight for a short distance in the
middle (Fig.5) when viewed dorsally, and evenly arcuate dorsally from the base to the apex
when viewed laterally (Fig.7). The elytra are 0.70 to 0.81 times as broad as long, and 1.94 to
2.23 times as long as pronotum, whereas in T. kannohi, the elytra are 0.65 to 0.69 times as broad
as long and 2.14 to 2.26 times as long as pronotum, and parallel-sided from humeri to the mid-
dle when viewed dorsally, and the dorsal contour is almost straight from the base to the middle
when viewed laterally.

Key to Species of Trachodes in Japan

1(4) Elytra with basal margin almost straight from humeri to 3rd striae, then evenly curved
caudad to suture, or at most slightly produced anteriorly at bases of 3rd and 4th intervals
(Figs. 9-11); tarsi with 1st segment slightly longer than two followings combined; male
aedeagus with ostium of penis as widely distant from apex as width of penis.

2(3) Elytra oblong-ovate, 1.3 times as long as broad, pronctum almost straight or weakly
rounded laterally (Fig. 9); scaly vestiture behind greyish postmedian band predominant-
ly dark brownish, blackish tufts on third and fifth intervals usually smaller and often
TCONSPICUQUS torressorsssvssssssssssssrsssses s s s Trachodes subfasciatus VOSS

3(2) Elytra ovate, 1.1-1.2 times as long as broad, pronotum rounded laterally and rapidly
narrowing anteriorly to subapical constriction from middle in general (Fig. 11) or rarely
almost parallel-sided (Fig. 10); scaly vestiture concolorous ochreous behind postmedian
band, blackish tufts on third and fifth intervals CONSPICUOUS, s
................................................................................. TJ'(!CJ‘?O{?'&S‘ vape".”fs MOR]MOTO Ei M’YAKAWA

4(1) Elytra with basal margin markedly sinuate, strongly concave between humeral callus
and 4th stria, distinctly produced anteriorly at bases of 3rd to 5th intervals in an arc
(Figs. 1-8), tarsi with Ist segment as long as two followings combined; male aedeagus
with ostium of penis close to apex.

5(8) Elytra with antemedian and postmedian scaly tufts brownish grey in contrast to black
median tuft on 3rd interval; legs robust; penis about 1.5 times as long as broad, parallel-
sided.

6(7) Elytra ovate, 1.24-1.43 times as long as broad, with sides evenly arcuate (Fig. 6) or
straight for a short distance in the middle (Fig. 5), with dorsal contour evenly arcuate
from base to apex in lateral aspect (Fig. 7); 5th ventrite in male weakly depressed at
middle on caudal thirdum Trachodes sasajii MORIMOTO et MIYAKAWA

7(6) Elytra oblong-ovate, 1.45-1.56 times as long as broad, with sides straight from humeri
to the middle (Fig. 3), with dorsal contour almost straight from base to middle, then
arcuate to apex in lateral aspect (Fig. 4); Sth ventrite in male distinctly depressed in oval
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shape on caudal halfis i Trachodes kannohi sp. nov.
8(5) Elytra with antemedian scaly tuft black like median tuft (Figs.1, 2. 8): penis slenderer,
1.7- 2.0 times as long as broad.
9(10) Elytra with definite brownish greyish humeral patch and white postmedian band in sharp
contrast to black general scaling, lateral and latero-caudal areas to postmedian band
often brownish grey, parallel-sided from a little behind humeri to middle, 1.60-1.65

................... -« Trachodes simulator MORIMOTO et MIYAKAWA

10(9) Elytra ovate to oblong-ovate, variegated with greyish, brownish and dark brownish
scales, humeral patch less definite.

11(12) Elytra ovate, broadest at or a littie behind middle, 1.2 times as long as broad, evenly
rounded at sides from humeri to apex, postmedian greyish band evenly arcuate caudad
(Fig. 8); penis weakly dilated apically. -ormmeeiiinenenns Trachedes murakaimii MORIMOTO

12(11) Elytra oblong-ovate, more than 1.4 times as long as broad, parallel-sided for a short dis-
tance before middle, postmedian greyish band W-shaped (Fig.1); penis parallel-sided:--
----------------------------------------------------------------------------- Trachodes monticola MORIMOTO et MIYAKAWA

% #
A . HEKEY NI LFIYLVIR Trachodes B53E ) -~ —— HEEDH L ¥

7 A LUEEF R 19954512 & & 72AY (MORIMOTO & MIYAKAWA, Esakia (35): 17-62), ki Tra-
chodes IO WTERZE*ERBARS O IHECHANLBE B0 THEMT£1To /2.
R, Wiy ) 9A VL XS T LY T, kannohi (ZIMEEENTELE/-TH) #adifkL,
FRYFIHRVLF YLD T sasqjii, "XEQHLF I LY T, ovipennis, SX<H L%
L Tomonticola STOBEHEERZFHLEMILT, Chb (GO REELERL .
A 0ALFETHIHLFIIMLA, EBIEEE SRR THIRIZETC, FHAO
PERd <, @t LThRahMEVRUNT A, BiKiIcXsE, 1HA23AIEKWF 770
SEVABROBEETHSTFRLZEV) . AAEDH LRRMROIFE P - EBREOHEOK
BL—RNfEzEbE 3 EnEEEENS Y, WHEIZERLIEL D S HIGOER
HE R RO LS,
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A Remarkable New Species of the Genus Mordella
(Coleoptera: Mordellidae) from the Central Ryukyus

Masatoshi TAKAKUWA
Kanagawa Prefectural Museum of Natural History
499, Iryuda, Odawara, 250-0031 Japan

Abstract A new mordellid beetle, Mordella sasajii sp. nov., is described from Okinawa Is. of
the Ryukyu Islands. This may be allied to Mordella onaga NOMURA from Japan at a glance,
but evidently differs from it particularly in the characters of maxillary palpi, antennae and
male genitalia.

The mordellid genus Mordella comprises many species including unnamed ones in East
Asia. Nevertheless, only three species of this genus have been known from the Ryukyu Islands
of Southwest Japan at present. Of these, Mordella niveoscutellata NAKANE et NOMURA is rela-
tively widely distributed in the central and northern groups of the Ryukyus, but the remainder
two, Mordella onaga NOMURA and Mordella kanpira TAKAKUWA, both are recorded from the
confined islands in the archipelago: the former only from Yaku-shima Is., northern group, and
the latter from Iriomote Is., southern group and Okinawa Is., central group. Why does Mordella
rarely occur in the Ryukyus? That is a greatly interesting subject.

To confess the truth, there is another species belonging to this genus from the Ryukyus. That
is unnamed species, and only one specimen was collected in 1974 by Mr. Heikichi IRIE, one of
the most famous Japanese catchers of Coleoptera. It is doubtless new to science according to its
characteristic features, though the second specimen has not still been examined. T am going to
describe it as a new species in the present paper.

Before going further, [ wish to express my hearty gratitude to Prof. Dr. H. SAsaJi of the Bio-
logical Laboratory, Fukui University, for his encouragement given me when I entered the study
of mordellids. Thanks are also due to Mr. H. IRIE of Fukuoka for supplying me with a valuable
material used in this paper.

This short paper is dedicated to Professor Dr. Hiroyuki SASAJI of Fukui University for the
commemoration of his retirement.

Mordella sasajii sp. nov.
(Figs. 1-8)

Male. Black almost all over; mouth-parts, maxillary palpi and antennal segments 1-4
more or less brownish; legs dark brown to blackish, becoming lighter towards each apex, with
tibial spurs dark reddish brown.

Body clothed with dark pubescence on almost parts which obscurely has golden to reddish
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golden lustre in head, cyaneous or purplish one in pronotum and fulvous one in elytra; scutel-
lum densely covered with whitish pubescence though tinged yellow in apical part; mesepisterna,
mesocoxae and anterior part of metasternum clothed with yellowish pubescence; metepisterna
densely covered with whitish pubescence; metacoxae clothed with yellowish pubescence except
for whitish one on anterior margins; abdomen decorated with whitish pubescence as fellows:
latero-basal spots of segments 1-3, and basal fasciae of segments 4 and 5, the former fascia of
which is apparently broader than the latter.

Figs. 1-8. Mordella sasajii sp. nov., §", holotype. 1, habitus: 2, right maxillary palpus; 3, right antenna; 4, anal
sternite and pygidium, dorsal view; 5, same, lateral view; 6, left paramere, outer view; 7, right paramere,
inner view: 8, sclerotized branch of same, lateral view. Scales: 0.25 mm.

Head moderately convex, about 1.3 times as wide as the distance from apex of clypeus to
apex of occiput; eyes fairly elongate in the member of the genus, about 1.6 times as long as
wide, very sparsely with minute erect hairs. Maxillary palpi distinctly slender; segment 1 about
2.88 times as long as wide, about as wide as the following, shorter than the last (0.88 : 1.0); seg-
ment 2 simple-shaped, about 0.73 times as long as wide; last segment slightly over twice as long
as wide, with apical margin shorter than the inner (0.9 : 1.0) and evidently shorter than the outer
(0.58 : 1.0) which is about 0.65 times as long as the inner. Antennae rather short, 1.26 times as
long as the width of head; relative lengths of segments as follows: 1.5: 1.0: 1.0: 1.06 : 1.76 :
1.64 : 1.61 : 1.53 : 1.59 : 1.26 : 2.29; segments 5-10 dully serrate, 5th 1.36 times as long as
wide, 6-9th a little longer than wide, 10th about as long as wide; terminal segment elongate-
semicircular, about 2.05 times as long as wide. Pronotum 1.3 times as wide as long, widest
behind the middle; anterior margin slightly shorter than posterior one; sides weakly arcuate in
dorsal view; hind angles rather angulate though narrowly rounded at each apex. Scutellum para-
bolical, wider than long. Elytra feebly wider than pronotum (1.03 : 1.0), widest at basal 3/10,
about 1.9 times as long as wide, distinctly declined apicad; sides broadened to basal 3/10, then
narrowed posteriad with slight excavating near middle; each apex rather narrowly rounded.
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Pygidium slender, abruptly curved downwards at apical 1/4, about 0.61 times as long as elytra,
1.14 times as long as elytral width, about 2.8 times as long as anal sternite; sides rather strongly
attenuate just before the middle, then gently so apicad; dorsal aspect highly carinate, higher than
wide in apical part. Anal sternite of abdomen parabolical, about 1.25 times as long as wide.
Eighth abdominal sternite lost. Legs slender; fore tarsi with relative lengths of segments as fol-
lows: 2.11: 1,67 : 1.29 : 1.0 : 1.78, with segment 4 apparently longer than wide (1.3 : 1.0) and
semicircularly emarginate at apex; inner spur of hind tibia a half longer than outer one; hind
tarsi shorter than pygidium (0.84 : 1.0), about 2.08 times as long as hind tibiae, with segment 1
about 0.84 times as long as the following 3 segments combined.

Left paramere rather short, fully constricted just behind the middle; apex indistinctly
bilobed, the left lobe wider than the right in outer view and dully and feebly incised at the mid-
dle. Right paramere slender, about 1.47 times as long as left one, provided with several setae on
lateral side of basal 1/3 of inner surface; membranous piece distorted at angle of about 90
degrees from base to apex, gradually becoming narrower towards apex; sclerotized branch slen-
der, gradually attenuate apicad.

Body length: 4.0 mm.

Holotype: &', Mt. Yonaha-
dake, northern Okinawa Is., cen-
tral Ryukyus, SW Japan, 3. VL
1974, H. IRIE leg. (deposited in
the collection of the Kanagawa
Prefectural Museum of Natural
History, Odawara).

This new species is very
unique in the member of the
genus from Japan and its adja-
cent area especially on the fol-

Figs. 9-10. Mordella onaga NOMURA, &', from Shimokoshiki-jima ls., 10wing three characters: termi-
off western Kyushu, SW Japan. 9, right maxillary palpus; 10, right nal segment of maxillary palpi
antenna. Scale: 0.25mm. distinctly slender, with apical

margin shorter than inner one;
pygidium abruptly curved downwards at apical 1/4; membranous piece of right paramere gradu-
ally becoming narrower towards apex. At first sight, it may somewhat be allied to Mordella
onaga NOMURA distributed from Yaku-shima Is. of the northern Ryukyus to Hokkaido of north-
ern Japan, but readily distinguished from the latter by the entirely different features of maxillary
palpi, antennae and right paramere.
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The Coccinellids (Coleoptera) Predacious on Adelgids,
with Notes on the Biocontrol of the Hemlock Woolly Adelgid
(Homoptera: Adelgidae)

Guoyue YU
Institute of Plant & Environmental Protection, Beijing Academy of Agriculture & Forestry Science
Beijing, 100089 China

Abstract The present paper lists 48 species of lady beetles predacious on adelgids recorded
from all over the world, and many of them were introduced into North America as bioagents
for control of balsam woolly adelgid, Adelges piceae, in 1934-1969. Of 54 lady beetles col-
lected from 3 Chinese hemlocks (Tsuga dunosa, T. forrestii and T. chinensis) infested with
the hemlock woolly adelgid (HWA), Adelges tsugae, 9 species were found to be predators of
HWA. It also discusses some aspects concerning the biological control of HWA. Predators
selected for introduction should prey on or at least mainly on HWA in native country, and
produce on hemlocks. Higher latitude or colder areas of predator collection in China, such as
Shaanxi, need to be exploited. Monophagous predators are preferred if they are found and
their life cycle is very well synchronized with that of HWA, or they are able to survive the
summer aestivation period of HWA by feeding on the sessile first instar nymphs; Multiple
species of introduction seems to be necessary.

Key words: adelgids; coccinellids; predators; Adelges isugae; biological control

1. Introduction

The hemlock woolly adelgid (HWA) (Adelges tsugae ANNAND = Aphrastasia funitecta
DREYFUS) is a destructive introduced pest of forest and ornamental hemlock trees (Tsuga spp.)
in the eastern United States. HWA is native to Asia. It is an innocuous inhabitant of hemlock
trees in China, apparently because of many arthropod predators and host resistance. Presently
we find it common in Yunnan, Sichuan, and Shaanxi provinces on T. dumosa, T. forrestii and T.
chinensis. It is quite possible that HWA also distributes in other parts of China or inhabits on
other species of Tsuga. Investigation for potential natural enemies has been carried out in Japan,
Mainland China and Taiwan. Pseudoscymnus tsugae Sasal et MCCLURE was introduced from
Japan and successfully wintered for 3 years (McCLURE, 1998). Scymnus (Neopullus) sinvanodu-
lus Yu et YAO and S. (N.) ningshanensis YU et Yao, introduced from China, were safe candi-
dates with good potential for biological control of HWA in the U.S.A (MONTGOMERY et al.,
1998; Yu er al., 2000). As usual, there are no known parasitoids found. Lady beetles are rather
abundant in China, and 54 species were collected from the hemlocks, all infested with HWA
(YU et al., 2000). The present paper reviews the lady beetles predaceous on the adelgids in the
world and discusses some aspects concerning the biological control of HWA.
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2. Research Progress on the Lady Beetle Predacious on Adelgids in China

Studies on the natural enemies of adelgids are scare in China. Cheng et al. (1992) recorded
3 lady beetles (Coccinella septempunctata L., C. trifasciata L. and Harmonia axyridis
(PALLAS)) as predators of Adelges laricis potaninilaris. WANG, Z. et al. (1998) studied the con-
trol effort of H. axyridis on A. laricis. YU et al. (1997) recorded 8 coccinellids collected from
Tsuga infested with HWA, Two species, Scymnus (Neopullus) camptodromus, S. (N.) sinuan-
odulus, were recorded as predators of HWA.

Natural enemies (lady beetles in particular) of HWA are abundant in China. After more
than 3 years collection in Yunnan, Sichuan and Shaanxi Provinces, 54 species of lady beetles
are identified, all from the hemlocks infested with HWA. Yu et al. (2000) studied lady beetles
from hemlocks and recorded additional 7 species as predators of HWA: Calvia championorum
BootH, Adalia conglomerata (L.), Oenopia billieti (MULSANT), Pseudoscymnus ocellatus Yu,
Scymnus (Pullus) yunshanpingensis Yu, S. (P.) geminus YU et MONTGOMERY, and S. (N.) ning-
shanensis YU and YAo. First three of above 7 species are widespread and feed on other
Homoptera besides adelgids. Most of lady beetles collected from hemlocks are still uncertain
whether they feed on the adelgids or not, and much work need to do further.

3. Lady Beetles Predacious on Adelgids : A World List

The following statement gives a list of the species of Coccinellidae that have been hitherto
known to feed upon the adelgids in different parts of the world. However, many of them take
adelgids as secondary food rather than principal food. Of the 48 species recorded there is uncer-
tainty regarding the identity of the host-insect in a dozen of cases. The distribution is general,
and some species listed as Palearctic distribute in Oriental region too. All lady beetles (except
two, Aphidecta obliterata and Scymnus (Pullus) impexus) introduced into North America for
control of Adelges piceae prey on some adelgids other than A. piceae, and they were expected to
adapt to the new host. Several of these species, especially those released in small numbers, are
known to general predators on Aphididae, while one, Chilocorus kuwanae, is well known as a
predator of diaspine Coccidae. Their adaptability to Adelgidae is, therefore, somewhat question-
able (CLAUSEN 1978). Only valid names are used for the adelgids, and the synonymy has not
been listed here.

List of Coccinellidae recorded as predators on the Adelgidae in different parts of the world.

No. Species Distri.  Host References
I. Coccinellinae
| Aphidecta obliterata P A piceae BrowN & CLARK 1956; Smimi & Coppel 1957; SMITH 1958;

CLARK & Brown 1961; AMMan 1966; MrrcHELL & WRIGHT
1967; CLAUSEN 1978; Harris & Dawson 1979; SCHOOLEY et al.

1984
A. cooleyi SwmitH & CorpeL. 1957; Parry 1992; Humsre 1994
A. nordamanianae  Brown & CLARK 1956; SMmitH 1958; Bivazzt & Covessi 1991;
Humste 1994
2 Adalia conglomerata P A piceae CLAUSEN 1978; SCHOOLEY et al. 1984

(as A. ronina) A. japonicuis Kamiva 1965
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A. tsugae
3 A. bipunctata P Adelgids
4 A, decempunciata P Adelgids
5 A. tetraspilota P A piceae
(as Adalia simmondsi) Adelges spp.
6 Hippodamia variegata P A piceae

(as Adonia variegata)
7 Propylea quatuordecimpunciata P

8 Harmonia breiti P

{as H. expallida)

Q H. dimidiata P
(as Leis dimidiata)
10 H. eucharis P

(as Ballia eucharis

and B. diana)
11 H. aryxidis P

12 H. quadripunctata P

13 Coccinella monticola

14 C. trifasciata

15 C. luteopicra P
(as Adalia [nteopicia)

16 C. quinquepunciaia ¥
17 C. undecimpunctata P
18 C. septempuncatat P

19 Mulsantina picta N
(as Cleis picta)

20 Anatis labiculata N
(as A. quindecimpuncrata OLIV.)
21 A. ocellata

22 Calvia breiti

23 C. championorum

24 Myzia gebleri

25 M. oblongogutiata

26 Myrrha octodecimguriata

T v W W w v U

27 Oenopia conglabata
(as Synharmonia conglabata)
28 O. sauzeti P

A. piceae
Adelges sp.
A. piceae

Adelges spp.

A. piceae

A. piceae

A. laricis potaninilaris
A. laricis

A, tsugae

Adelgids

Adelges sp.

A. piceae

A. laricis potaninilaris

A. piceae

Adelgids
Adelgids
A. piceae
A. laricis potaninilaris

A. piceae

A. piceae

Adelgids
Adelges spp.

A. tsugae
Pineus cembrae
Adelgids
Adelgids

A. piceae

A. piceae

Yu et al. 2000

MaJerus 1994

MaJErUS 1994

MITCHELL & WRIGHT 1967; AMMAN & SPEERS
1971; CLAUSEN 1978; SCHOOLEY et al. 1984
Karur & Rao 1962

AnmMaN & Speers 1971

TABLOKOFF-KHNZORIAN 1982

IABLOKOFF-KHNZORIAN 1982

MiTCHELL & WRIGHT 1967; AMMAN & SpEers 1971
CLAUSEN 1978; SCHOOLEY ef al. 1984

Karur 1963

MITCHELL & WRIGHT 1967; CrAUSEN 1978

AMMAN & Speers 19715 CLAUSEN 1978; MITCHELL
& WRIGHT 1967; SCHOOLEY er al. 1984
MiTcHELL & WRIGHT 1967

CHENG et al. 1992

WANG, Z. et al. 1998

MONTGOMERY erf al. 1998

MaJErUS 1994

Brown & CLARK 1956

BrROWN & CLARK 1956

CHENG et al. 1992

MITCHELL & WRIGHT 1967; SCHOOLEY et al.
1984

MAaJERUS 1994

Majserus 1994

SCHOOLEY et al. 1984

CHENG et al. 1992

Brown & CLARK 1956

Broww & CLark 1956
Maserus 1994

BooTH 1997

Yu et al. 2000
Kuzngrsov 1997
MaJERUs 1996
MaIerUs 1994

MiTcHELL & WRIGHT 1967; CLausen 1978
MrTcHELL & WRIGHT 1967; AMMaN & Speers 1971
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29 0. billieti P A tsugae Yu et al. 2000

I1. Scymninae

30 Scymnus (Scymmnus) nigrinus P A, cooleyi GOURREAU 1974

31 §.(8.) nebulosus N A piceae

(as Seymnus phelpsii CRESSON) Harris & Dawsox 1979

32 8. (Pullus) impexies P A, piceae

(as Pullus impexus) DerLuccHr 1954; BrowN & CLARK 1956; SMiTH &

CorreL. 1957; SautH 1958; CLARK & BrOwN 1961
MITCHELL & WRIGHT 1967; CLAUSEN 1978: HARRIS
& DawsoN 1979; SCHOOLEY ¢f al. 1984

A. nordamanianae Binazzr & Covesst 199]
33 8. (Pulins) suturalis P A tsugae Lyon & MonTGoMERY 1995; MONTGOMERY ef al.
1998
34 5. (P.) yunshanpingensis P A tsugae Yu et al. 2000
35 8. (P.) geminus P A rsugae Yu eral. 2000
36 8. (Neoprdlus) sinvanodulus P A. tsugae Yu et al. 1997; MONTGOMERY ef al. 1998
37 5. (N.) camptodromus P A tsugae Yueral 1997
38 S. (N.) ningshanensis P A 1sugae Yu et al. 2000
39 Psendoscynus tsugae P A tsugae McClure 1996; Sasan & McCLURE 1997
40 P. ocellatus P A tsugae Yu et al. 2000
41 Diontus pumilio A A piceae
(as Sevenus pumilio) MrrcHELL & WRIGHT 1967; CLAusEN 1978,

Harris & Dawson 1979; SCHOOLEY et al. 1984

I11. Chilocorinae

42 Chilocorus stigma N A, piceae Brown & Crark 1956
43 Ch. kinvanae P A piceae MITCHELL & WRIGHT 1967; CLAUSEN 1978
44 Ch. renipustulatis P Adelgids Malerus 1994
45 Ch. bipustilatus P Adelgids Maserus 1994
46 Exochomus lituratus P A piceae MrrcHELL & WRIGHT 1967; CLAuSEN 1978;
SCHOOLEY er al. 1984
47 E. guadripustulatus P Pineus sirobi WiLsoN, 1938 {from Swyiti & Coppee 1957)
P. laevis Crausen 1978
A. piceae SyitH & CorpeL 1957; CLAUSEN 1978
A. nordamanianae Saire & CoppeL 1957
48 E. uropygialis P A piceae MiTCHELL & WRIGHT [967; CLAUSEN [978;

ScHOOLEY er al. 1984

P = Palearctic; N = Neoarctic; A = Australian.

4. Notes on the Biological Control of HWA

The hemlock woolly adelgid became a destructive introduced pest of forest and ornamen-
tal hemlock trees in the eastern United States since 1985. It is probably of Asian origin (VAN
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DRIESCHE ef al., 1996). Only two resident lady beetles were found to prey on HWA. One is
native to Europe, Scymnus suturalis THUNBERG (MONTGOMERY & LYON, 1996), and the other is
native to Asia, Harmonia axyridis (PALLAS) (MONTGOMERY et al., 1998). Extensive surveys
have been conducted in China and Japan to locate predators for introduction into the eastern
United States. Of the several predators that were found. Pseudoscymnus tsugae SASAJL et
McCLURE from Japan has great potential for biological control. Field experiments and release of
this beetle has been conducted in the eastern United States (CHEAH & MCCLURE, 1996) and
established (McCLURE, 1998). However, its numbers in spring are too few to indicate sustained
attack on adelgid populations (MCCLURE, 1998). Scymnus (Neopullus) sinuanodulus YU et YAO
and S. (N.) ningshanensis YU et YA, introduced from China, are also currently being tested to
determine its value for control. Current information indicates that S. sinuanodudus is a safe can-
didate with good potential for biological control of A. rsugae in the USA (MONTGOMERY et al.,
1998). From the lesson of biological control program for balsam woolly adelgid in North
America, following points should be taken into consideration.

4.1 Predators selected for introduction should prey on or at least mainly on HWA in
native country, and produce on hemlocks

Only two species of various lady beetles introduced into North America for control of
Adelges piceae, namely Scymnus (Pullus) impexus and Aphidecta obliterata, are European
predators of the balsam woolly adelgid, and both established in North America. Native prey of
other lady beetles, in all cases, was some adelgids other than the balsam woolly adelgid. None
of these predators became established in North America. Other 4 established predators intro-
duced from Europe prey principally on the balsam woolly adelgid in native country (MITCHELL
and WRIGHT 1967). Some of the adult lady beetles that were found on hemlock trees in China
may have been there only to feed, even just visit, but not to reproduce. Coccinella septempuic-
tata and Hippodamia variegata are considered as visitors rather than predators, since there are
abundant in surrounding plants and only 1 and 3 specimens were collected from the hemlocks
respectively (YU ez al., 2000). The selected predators should have been on hemlocks not only to
feed but also to reproduce there.

4.2 Higher latitude or colder areas of predator collection in China, such as Shaanxi, need
to be exploited

The climate in collection areas of Sichuan and Yunnan is a little warmer than that in the
outbroken area in the U.S.A in winter (WANG H. ef al., 1998). None of the predators from India
and Pakistan has been recovered in the field in North Carolina (AMMAN and SPEERS, 1971) and
in eastern Canada (SCHOOLEY et al., 1984) following release. Climatic may be responsible
(AMMAN & SPEERS, 1971). The winter temperature in Ningshan (Shaanxi province) is close o
the eastern HWA infested area in U.S.A. Although the adelgids originally introduced into east-
ern North America were from a less cold-hardy stock (McCLURE, 1996), it is essential to exploit
the higher latitude or colder areas in China. Shaanxi is the north-most distribution of Chinese
hemlock tree (Tsuga chinensis). The expedition to Ningshan (April, 1998) shows the hemlocks
are infested with HWA. Five species of lady beetles were collected, and Scymnus (Neopullus)
ningshanensis YU et YA0, is the dominant species, easy to rear in laboratories in Beijing and
U.S.A (Yu et al., 2000). It is considered as the potential bioagent for control of HWA.
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4.3 Monophagous predators are preferred if they are found and their life cycle is very well
synchronized with that of HWA, or they are able to survive the summer aestivation period
of HWA by feeding on the sessile first instar nymphs

Adelgid is a kind of cool-loving insects with a long period of aestivation. Monophagous
predators are hard to survive the summer aestivation if their life cycle is not very well synchro-
nized with that of HWA, or they are unable to feed on the sessile first instar nymphs. HWA pop-
ulations multiply rapidly in the U.S.A. They attain peak density during the first year of the infes-
tation when trees are producing abundant new growth, and populations decline sharply during
the second year when very little new growth is produced (MCcCLURE, 1996). Oligophagous
predators can survive by using other preys when HWA population is very low or when the first
nymphs aestivate in summer. The life cycle of Pseudoscymnus tsugae Sasail and McCLURE has
been determined to be very well synchronized with that of its prey (CHEAR & McCLURE, 1996).
Adult beetles are able to survive the summer aestivation period of the adelgid by feeding on the
settled first instar nymphs, and no other preys have been reported. It is considered to be a favor-
able candidate for biological control of A. tsugae. S. sinuanodulus YU et YAO has been intro-
duced into U.S.A. from China. It is reared successfully in laboratory, and has been found associ-
ated with A. tsugae on two species of hemlock (Tsuga dumosa and T. forrestii) and Pinus
armandii in Yunnan, China (MONTGOMERY et al., 1998). It was rare on spruce (Picea), yew
(Taxus), Keteleeria and Pinus yunnanensis. It is an oligophagous predator. S. ningshanensis has
not been surveyed thoroughly, and now it was only collected from the hemlock trees. Hence, it
is hard to determine whether it is monophagous or oligophagous.

4.4 Multiple species of introduction seems to be necessary

An important dilemma is whether to introduce one predator or parasite species, or their
complex (HoDEK & HONEK, 1996). MYERS er al. (1989) analyzed the available information and
found that introducing a single bioagent species may often result in better control than introduc-
tion of a complex. However, the examples where successful control should be attributed to joint
action of several biocontrol agents are also frequent. It seems likely that successful biological
control of A. tsugae will involve multiple species (MONTGOMERY & LYON, 1996), simply for no
theoretical guidelines for determining which species or combination of species should be intro-
duced.
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Metallidascillus (Coleoptera: Dascillidae) found in Taiwan

Masataka SATO
Laboratory of Nature Conservation, Graduate School of Nagoya Women's
University, Mizuho-ku, Nagoya, 467-8610 Japan

and

Syozo OSAwA
21-11-801, Sanbonmatsu-cho, Atsuta-ku, Nagoya, 456-0032 Japan

Abstract A new species of the genus Merallidascillus is described from Taiwan under the
name of M. sasajii and illustrated. This discovery is interesting from a zoogeographical view
point of the Vietnamise fauna in relation to the evergreen broadleaved forest.

The genus Merallidascirus PIC is one of the small genera in the family Dascillidae and char-
acterized by a robust and polished body and serrate antennae. Only two species belonging to the
genus have been known to oceur in Vietnam.

Recently, an additional species of the genus from Taiwan has been brought to our hand
through the kindness of Mr. Chin-Kin YU to whom we are grateful. After a careful examination
of the specimens, we have come to the conclusion that it is new to science, and are going to
describe it as the third species of the genus in the following lines.

The fauna of Taiwan has a similarity with that of Vietnam in connection with the distribution-
al pattern of the evergreen broadleaved forest, and thus occurrence of the Metallidascillus species
from Taiwan is of considerable significance in this case from the zoogeographical viewpoint.

Metallidascillus sasajii sp. nov.
(Fig. 1)

Female. Body robust, elongate oval and polished. Head, pronotum, scutelium, ventral sur-
face except for epipleura and abdomen, antennae and legs black; lateral and posterior margins of
pronotum in parts, elytra, epipleura, abdomen and claws reddish brown.

Head almost as long as wide and smooth in integument; vertex somewhat flat, sparsely
punctate on anterior part and obsoletely so on posterior part and sparsely pubescent in front;
mandibles stout, distinctly punctate and pubescent on posterior halves, and each provided with
an evident tooth at the middle; labrum prolonged anteriad, sparsely pubescent, and furnished
with 3 pairs of long hairs which are longitudinally arranged along the lateral corners; clypeus
transverse, sparsely punctate and pubescent; eyes hemispherical, lateral and ratio of the diame-
ter of an eye to interocular space 1.0: 4.5. Antennae strongly serrate, attaining to the basal fifth
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of elytra, st segment stout and 2.5 times as long
as 2nd which is the shortest, 3rd subtriangular
and 1.4 times as long as Ist, 3rd to 10th sube-
qual, 11th oblong and 1.7 times as long as 10th.
Terminal segment of maxillary and labial palpi
dolabriform.

Pronotum trapezoidal, 1.7 times as wide as
head, 1.9 times as wide as long, moderately con-
vex and smooth in integument; posterior and lat-
eral margins bordered; each angles rounded: disc
sparsely and obsoletely punctate. Scutellum cor-
date and smooth.

Elytra elongate, 1.5 times as wide as prono-
tum, 1.8 times as long as wide, well convex,
though somewhat concave at basal third, highest
at center and smooth in integument; shoulders
distinct; lateral sides reflexed, gently dilated pos-
teriad, with rounded apices, though constricted at

R basal fourth and broadest at apical third; disc
o sparsely and obsoletely punctate, and provided
Fig. 1. Metallidascillis sasajii sp. nov. with 11 punctate striae which consist of minute

punctures and become disappeared anteriad and
posteriad.

Ventral surface and legs sparsely covered with pubescence. Prosternal process prolonged
into midintercoxae, with rounded apex. Mesosternum lanceolate and pointed at the apex. Legs
moderate in length; tarsi 5-segmented, Ist to 4th bilobate, 5th simple; claws simple, but slightly
dilated at the base.

Length of body: 18.4 mm; breadth of body: 8.5 mm.

Male. Unknown.

Type series. Holotype: %, Upper Paling, Taoyuan Hsien, Taiwan, 8. V. 1990, Chin-Kin
YU leg. Paratype: 1 ¥, same data as for the holotype.

The holotype is deposited in the collection of the National Science Museum (Nat. Hist.),
Tokyo and the paratype in the Nagoya Women’s University.

This new species can easily be distinguished from other known species of the genus
Metallidascillus from Vietnam by different coloration and antennal conformation.

This new specific name is dedicated to Prof. Hiroyuki SASAJI in commemorating of his
retirement from Fukui University.

We are much pleased to take part in this issue to honor Prof. Hiroyuki SASAJI, who has
made excellent contribution to the field of coleopterology.

% #
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Taxonomical Notes on Pefaloscapus temporalis JEANNEL, and its
New Allied Species (Coleoptera: Staphylinidae: Pselaphinae)
from Honshu and Shikoku, Japan

Shithei NOMURA
Department of Zoology, National Science Museum (Nat. Hist.),

3-23-1 Hyakunin-chd, Shinjuku, Tokyo, 169-0073 Japan

Abstract Petaloscapus temporalis JEANNEL, 1958 described as a subspecies of P. fissifrons
SHARP is ranked as a full species. Its new allied species, P. sasajii and a new subspecies, P.
temporalis yoshidai are described.

The genus Petaloscapus belongs to the supertribe Batrisitae and is known only from Japan.
It includes five species and two subspecies distributed in Honshu and Kyushu. Three species, P.
basicornis, P. ornatus and P. fissifrons were described by SHARP (1883) as species of Batrisus.
JEANNEL (1958) established the genus Petaloscapus together with redescriptions of these three
species, and newly added a new species, P. nasutus and two new subspecies of P. fissifrons
(SHARP), namely P. f. stricticollis and P. f. temporalis. Later, TANOKUCHI (1986) described P.
hirsutus from Shizuoka Prefecture, central Honshu.

In my study of the type specimens of Petaloscapus species in the Natural History Museum,
London (BMNH) and in the Muséun Nationale d’Histoire Naturelle, Paris (MHNP), 1 found that
the JEANNEL’s redescriptions of two SHARP's species is wrong, probably because they were not
based on the type series in BMNH, but on misidentified specimens in MHNP.

Up to the present, more than forty species have been recognized in this genus from northern
Honshu to Kyushu. There are many undescribed species occurring in this area and their distribu-
tional ranges are complicatedly overlapped. In the present study, P. fissifrons temporalis JEAN-
NEL described from Mizuho-chd, Kyoto Prefecture is ranked at the level of species based on the
reexamination of their holotypes. A new subspecies of P. temporalis from Tokushima Prefec-
ture, Shikoku, and its new allied species, P. sasajii from Fukui and Osaka Prefectures are herein
described.

Petaloscapus sasajii sp. nov.

[Japanese name: Sasaji-munetoge-arizukamushi]
(Figs. 1A, 2A, B)

Male. Length 2.40-2.45 mm. Width 0.80-0.85 mm. Body reddish brown to dark brown,
large, elongate and stout.
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Head about as long as wide, expanded anteriorly, thickened on lateral sides of frons;
clypeus very large, angulate on anterior margin, with about 3 pairs of long and straight setae on
median part of anterior margin, clypeal tubercle broad and thick, well convex in anterior part,
depressed in basal part, with a small anteromedian nodule, curved hairs on the nodule, a pair of
small depressions on lateral sides of the nodule, and two pairs of small fringes near base; frons
strongly projected at lateral sides to form a pair of rectangular and coarsely punctate antennal
tubercles, strongly concave and glabrous between antennal tubercles; vertex gently convex, with
a pair of lateral longitudinal and a median longitudinal carinae and a pair of dorsal tentorial pits,
each lateral carina running from external side of antennal tubercle to tempora; postgenae round-
ed, covered with long and dense hairs. Eyes large and semiglobular, each composed of more
than 30 facets. Antennae each reaching basal margin of pronotum, elongate and thick, 1st seg-
ment the largest, very thick and nearly ovoid, with a large lingulate lobe at internal side, 2nd to
8th segments moniliform, each subglobose, 9th to 10th large, each subglobose, 10th slightly
larger than 9th, 11th very large and ovoid, widest at basal 1/3, relative length (width) of each
segment from base to apex (excluding internal lobe of Ist segment): 3.0 (1.6): 1.3 (1.0): 0.8
(0.8): 0.8 (0.8): 1.0 (1.0): 0.8 (0.9): 1.0 (1.0): 0.8 (0.9): 1.2 (1.2): 1.3 (1.4): 2.8 (1.7).

Pronotum about as large as head, subglobose, gently convex, covered with sparse punc-
tures and fong sparse pubescence on dorsal surface, with a short median longitudinal sulcus, a
pair of short medio-lateral carinae and a pair of shallow lateral sulci, and with a pair of hooks on
medio-lateral carinae at basal 2/3, a pair of lateral foveae on lateral sulci at basal 2/3 and a pair
of conical projections just behind lateral foveae. Legs elongate and stout, mid trochanters short,
each with a small spine on its ventral side.

Elytra wider than long, nearly trapezoidal, weakly convex, covered with sparse punctures
and long sparse pubescence, each elytron with 3 basal foveae and a short and indistinct longi-
tudinal sulcus running from outer basal fovea.

Abdomen about as large as elytra, rounded posteriorly, 4th segment the largest, weakly
broadened posteriad, 4th tergite transverse and nearly rectangular, with a pair of short basimedi-
an carinae, a pair of oblique lateral carinae, shallow and transverse basimedian fovea and a pair
of large basilateral foveae, Sth to 7th segments successively shortened and narrowed posteriorly,
each short and transverse, 8th tergite wider than long, semicircular, gently convex, 8th sternite
semicircular, almost flat on ventral side.

Aedeagus very large and flattened dorso-ventrally; median lobe nearly rectangular, slight-
ly narrowed basad, left half of its venrtal wall extending and projected apically, with large and
circular basal foramen on ventral side, and a small projection at basal end of basal foramen,
endophallus consisting of large lamellar lobe including right and left sclerites, right sclerite gen-
tly narrowed apicad, with 3 denticles on the right side of the apex, left sclerite elongate and rect-
angularly bent near the middle, then, slightly narrowed and falcate at the distal part.

Female. Unknown.

Holotype: &', Otomi, Takahama-ché, Fukui Pref., 16. VIIL. 1992, T. UENO leg., preserved
in the National Science Museum, Tokyo. Paratypes: 14", Asuwa, Fukui-shi, Fukui Pref., 24.
VIII. 1993, K. NAKATA leg.; 1 &', Shobo, Ibaraki-shi, Osaka Pref., 22. XII. 1991, Y. NISHIKAWA
leg.

Distribution: Honshu (Chubu to Kinki districts).

Remarks. This species is apparently allied to P. temporalis JEANNEL in having the apical-
ly denticulate right sclerite and the elongate left sclerite of the aedeagal endophallus. It is distin-
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guished from P. temporalis by the rounded postgenae, the medially convex clypeal tubercle, the
basally broadened right sclerite and the rectangularly bent left sclerite of the aedeagus.

This new species is dedicated to Dr. Hiroyuki SAsA) for his continuous guidance and kind
encouragement in the course of my study.

Petaloscapus temporalis JEANNEL

[Japanese name; Erahari-munetoge-arizukamushi]

Petaloscapus fissifrons temporalis JEANNEL, 1958, Mém. Mus. Hist. nat., Paris, (A), 18: 37; NOMURA,
{989, Check List Jpn. Ins., Fukuoka, 1: 289.

Distribution: Honshu (Chubu to Kinki districts), Shikoku.

Remarks. 1 examined the holotypes of P. fissifrons (SHARP) from Higo (Kumamoto Pref.,
Kyushu) in BMNH and P. fissifrons temporalis JEANNEL from Mizuho-chd, Kyoto Pref. in
MHNP. As the result, temporalis is regarded as a species different from P. fissifrons. This
species is easily distinguished from the other species of this genus by having a median carina on
the clypeal tubercle, the angulate postgenae and the endophallus of the aedeagus including the
apically denticulate right sclerite and the elongate and weakly curved left sclerite.

Petaloscapus temporalis temporalis JEANNEL
(Figs. 1B, C, 2C)

Male. Length 2.45-2.63 mm. Width 0.8-0.83 mm. Similar to P. sasajii, but separated by
the following characters: head slightly longer than wide, widest at hind line of postgenae, thence
narrowed anteriorly, clypeus well projected anteriorly, clypeal tubercle broad, convex in antero-
median part, with an anteromedian carina and a pair of carinae or projections on lateral sides,
antennal tubercles more widely distant from each other than in sasajii, postgenae strongly angu-
late postero-laterad.

Aedeagus similar in structure to sasajii, median lobe nearly rectangular, with broad and
nearly circular basal foramen, endophallus including 2 large sclerites connected with each other
by membrane at their bases, right sclerite elongate, weakly broadened distad, with many small
denticles near apex, left sclerite slightly longer than right, elongate, weakly curved near the mid-
dle, then gently narrowed apicad.

Female. Length 2,15-2.38 mm. Width 0.78-0.80 mm. Similar in general appearance to
male, but body smaller, head ovoid, clypeus arcuate on anterior margin, almost flat, frons with a
pair of weakly convex antennal tubercles, postgenae normally rounded.

Type specimen examined: Holotype J' labelled: P. fissifrons temporalis/ TYPE/ 40/ Japon
Pref. Kyoto Mizuho-cho 24/ VII/ 57 H. C. (MHNP).

Additional specimens: 2 4* &', 1 ¥, Tokuyama, Fujihashi-mura, 320m ait., Gitu Pref., 15. X. 1986, K.
Suzukl leg.; 24 4, Otomi, Takahama-chd, Fukui Pref, 16, VIIL 1992, T. UENO leg.; 1§, Totsukawa,
Mizuho-chd, Kyoto Pref., 10. V1. 1986, S. NoMURA leg.; 1J'. Kibune, Kyoto-shi, Kyoto Pref., 22, VI.
1952, A. NoBucHI leg.; 14, 2% %, Mt Jubusan, Wazuka-ché, Kyoto Pref., 16. VI. 2000, K. Mizuno leg.;
[ &, Kohata, Uji-shi, Kyoto Pref., 10. V. 1997, K. MizUNoO leg.; 194" 4", 26% ¢, Mt. Mikusayama, Nose-
chd, Osaka Pref., 17, XII. 1992-26. XI. 1993, Y. SawaADA leg.; 1 &, Katsud-ji, Minoo-shi, Osaka Pref., 25.
V. 1985, S. NOMURA leg.; 44" &', 8% £, Yoshinoyama, Yoshino-chd, Nara Pref., 27. V. 1985, S. NOMURA
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Fig. 2. Aedeagus. A, Petaloscapus sasajit, sp. nov., dorsal view: B. diuo. ventral view; C, P. temporalis temporalis

JEANnEL, dorsal view: D, P 1. yoshidai, subsp. nov., dorsal view.
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Fig. 3. Distributional map of Petaloscapus spp. Black stars indicate collecting sites of P. sasajii, sp. nov.; black
circles show those of P. temporalis temporalis JEAnNEL, and broken line delimits jis possible distributional
range; open circle indicates the collecting site of P. . yoshidai, subsp. nov.

leg.: 244, 1%, Mt Obakodake, Totsukawa-mura, Nara Pref., 7. V. 1994, S, NoMURA leg.; 14, Mt.
Sanjogatake, 1.520m alt., Tenkawa-mura, Nara Pref., 16. VII. 1999, 5. NOMURA leg.; 24" &', Mt. Wasamata-
yama, Kami-Kitayama-mura, Nara Pref., 4. XI. 1996, K. Mizuno leg.; 1 4", same locality as above, 11. VIL
1999, M. MaRUYAMA leg.; 1 ', 3 km S of Mt. Nehandake, 1,140m alt., Shimo-Kitayama-mura, Nara Pref.,
29. VI. 1998, 5. NOMURA leg.; 14", Zenki Vall., 700m alt., Shimo-Kitayama-mura, Nara Pref., 29. VL. 1998,
S. NOMURA leg.; 24" 4, | %, Mt. Gomadan, Ryfijin-mura, Wakayama Pref., 22-23. VL. 1981, S. Naomi leg.;
1 ', Tahara, Kéyaguchi-ché, Wakayama Pref., 6. I. 1993, 1. MATOBA leg.; 14, Mt. Ohmoriyama, 770 m
alt., Hirai, Kozagawa-chd, Wakayama Pref., 14. VII. 1999, 8. NOMURA leg.; 1 4", Toragamine Pass, 590 m
alt., Minabegawa-mura, Wakayama Pref., 5. VIL. 1999, S. NOMURA leg.

Distribution: Honshu (Chubu to Kinki districts).

Remarks. The nominotypical subspecies is characterized by the form of the right and left
sclerites of the endophallus of the aedeagus, namely, the right sclerite is elongate and is weakly
broadened distad, with large and small denticles at apex, the left being longer than the right,
elongate and curved near the middle.

Geographical variation is recognized on the clypeal tubercle in some collecting sites. For
example, the clypeal tubercle bears three short and indistinct carinae in the males from Taka-
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hama-ché, Fukui Prefecture, while it bears a well projected median carina and a pair of lateral
conical projections in Hirai, Wakayama Prefecture.

Petaloscapus temporalis yoshidai subsp. nov.
(Figs. 1D, 2D)

Male. Length 2.38-2.43 mm. Width 0.80-0.83 mm. Very similar to the nominotypical
subspecies in general appearance.

Head as long as wide, gently narrowed anteriad, clypeus less projected anteriorly than in
the nominotypical subspecies, clypeal tubercle well convex, with an anteromedian carina and a
pair of short transverse carinae on lateral sides, postgenae less angulate posterolaterally than in
the nominotypical subspecies. Eyes smaller than in the nominotypical subspecies, each com-
posed of about 30 facets.

Aedeagus similar in structure to that of the nominotypical subspecies, but the right sclerite
of the endophallus is almost straight and less broadened distally than in the nominotypical sub-
species, with a very long and sharp spine at the right side of apex and 4 small denticles near the
apex, and the left sclerite is elongate, narrowed distally, rectangularly bent leftwards at apical
1/5, and weakly curved mesad near the middle.

Female. Length 2.18-2.38 mm. Width 0.75-0.78 mm. Very similar to the female of the
nominotypical subspecies.

Holotype: &', Mt. Shésanji, 780 m alt., Kamiyama-cho, Tokushima Pref., 5. V. 1999, M.
YOSHIDA leg. Paratypes: 1 &, 2% ¢, same data as the holotype.

Distribution: Shikoku.

Remarks. This subspecies is separable from the nominotypical subspecies by the clypeal
tubercle with a pair of short transverse carinae at the sides of the anteromedian carina and the
endophallus of the aedeagus including the right sclerite with a long and sharp spine and the left
spine rectangularly bent leftwards at apical 1/5.

The new subspecific name is associated with Mr. Masataka YOSHIDA in Tokushima Pre-
fecture, the collector of the type series of this species.
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New Anophthalmic Trechiama (Coleoptera, Trechinae) from the
Northwestern Part of the Kaétsu Hills, Central Japan

Shun-Ichi UENO
Department of Zoology, National Science Museum (Nal. HisL.),
3-23-1 Hyakunin-ché, Shinjuku, Tokyo, 169-0073 Japan

Abstract Three new anophthalmic species of the trechine genus Trechiama are described
from the upper hypogean zone in the northwestern part of the Kaétsu Hills on the borders of
Fukui and Ishikawa Prefectures in Central Japan. All belong to the subparallelus subgroup of
the group of T. ehishimai, though differing to some extent from the previously described
species in the conformation of the male genitalia. The new names given are 7. hiroyukii, T.
une and T. erecticedrus.

This paper is designed for dedication to Dr. Hiroyuki SASAJI in commemorating his retire-
ment from Fukui University at which he has taught as a professor of biology. SAsAJl is a lead-
ing coleopterologist in Japan and a good friend of mine. I have been personally acquainted with
him since his student days at Kyushu University, and always have deep respect for his wide
knowledge in entomology, particularly the coleopterology. He has helped me in various ways,
and in 1977, led me to the discovery of a new anophthalmic Trechiama, which was then a very
important addition to the Japanese fauna from both the biospeological and zoogeographical
viewpoints.

For contributing to his Festschrift, I took up without hesitation a new anophthalmic
Trechiama discovered at Maruoka where he resides now. I am going to name it Trechiama
hiroyukii, since 1 already gave the name Trechiama sasajii to the species described in 1980. I
believe that this is the best way to express my congratulations for his contributions to the
advancement of the Japanese coleopterology, and also hope that SASAN would be pleased to
have both the first and family names of his on the trechine beetles endemic to Fukui Prefecture.

At this opportunity, T will also describe two more new species of the same genus discovered
on the same hill range, under the names T. wie and 7. erecticedrits. Both of them belong to the
same lineage as T. hiroyukii and are very similar to the latter in external morphology, but the
three species are incredibly different in the conformation of the male genitalia. All the three
ocecur in a small area at the northwestern part of the Kaétsu Hills, and though allopatric, there
are no appreciable barriers between their localities. It is difficult to elucidate at present how
such a striking speciation took place in the hilly area near the coast of the Sea of Japan, but the
differentiation of this kind is one of the characteristics of the trechine fauna of Japan.

The abbreviations employed in this paper are the same as those explained in previous papers
of mine.

1 am much indebted to Dr. Yoshiaki NISHIKAWA for his unfailing collaboration in obtaining
necessary materials, upon which are based the descriptions of the new species given in the pre-
sent paper.
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Trechiama (s. str.) hiroyukii S.UENO, sp. nov.
(Figs. 1-3)

Length: 5.05-6.05 mm (from apical margin of clypeus to apices of elytra).

Identical with 7. sasajii S. UENG (1980, pp. 200, 206, figs. 4-6) in coloration, size and
standard ratios except for the larger value of EL/EW, which means that the elytra are more elon-
gate in T. hiroyukii. Readily distinguished from the latter by the elytra, which are similar in
configuration and striation to those of T. medicirex S. UENO (1989, p. 80, figs. 7-9). Definitely
different from both the species in the absence of differentiated copulatory piece in the aedeagal
inner sac, though the aedeagus itself looks similar in configuration to that of 7. medicirex.

Colour of body usually a little darker than in 7. sasgjii. Head and prothorax as in the latter
species, though the genae are a little more convex, particularly at the posterior parts, forming
deeper neck constriction, and the pronotum is usually parallel-sided at the basal part, with the
side margins more distinctly sinuate at about basal fourth; antennae usually reaching the middle
of elytra; PW/HW 1.43-1.54 (M 1.48), PW/PL 1.10-1.21 (M 1.16), PW/PA 1.44-1.49 (M
1.46), PW/PB 1.17-1.25 (M 1.22), PB/PA 1.17-1.23 (M 1.20).

Elytra somewhat narrower on an average and distinctly more elongate than in T. sasajii,
with more distinct shoulders, more feebly and less evenly arcuate sides, and deeper striations,
usually widest a little before the middle; almost indistinguishable from those of T. medicirex
except that the dorsum is more convex, particularly in the male; EW/PW 1.45-1.59 (M 1.50),
EL/PL 2.75-3.04 (M 2.92), EL/EW 1.64-1.70 (M 1.68); shoulders salient, forming wide basal
areas, with prehumeral borders short, oblique and slightly arcuate; sides rather widely reflexed,
particularly at the humeral parts, more or less emarginate behind shoulders, then very feebly
arcuate to the level of the apicalmost umbilicate pore of the marginal series just before preapical
emargination, and rather narrowly rounded at apices, which usually form a small re-entrant
angle at suture; dorsum moderately convex, though depressed on the disc in 2. striae entire,
evidently deeper than in 7. sasajii, particularly at the side, finely crenulate, striae 1-5 deepened
in basal area; apical striole clearly impressed, moderately curved, either joining or almost join-
ing stria 5 at the anterior end; intervals more or less convex near suture; stria 3 with two setifer-
ous dorsal pores at 1/8-1/7 and 3/10~ 2/5 from base, respectively, the anterior one lying on or
near the level of the 2nd pore of the marginal umbilicate series; stria 5 also with two setiferous
dorsal pores at 1/11-1/10 (usually 1/11) and 1/2-3/5 (usually 5/9) from base, respectively, the
anterior one being located more or less behind the level of the st pore of the marginal umbili-
cate series.

Legs as in T. medicirex, somewhat slenderer than in 7. sasajii.

Male genital organ moderately sclerotized, looking something between those of T. sasajii
and T. medicirex but differing from both of them in the absence of differentiated copulatory
piece. Aedeagus about three-tenths as long as elytra, similar in general appearance to that of 7.
medicirex, but the basal part is not bent ventrad and the apical lobe is shorter, broader, and with
modified tip as in 7. sasajii; basal part large, only a little curved ventrad, and deeply emarginate
at the sides of basal orifice; sagittal aileron small, narrow and hyaline; viewed dorsally, apical
lobe broad at the base and abruptly narrowed towards the tip which is narrowly rounded;
viewed laterally, apical lobe attenuate and ventrally curved, with a sharp ventral hook at the
extremity, which resembles that of 7. suzukii S. UENO (1989, p. 77, figs. 5-6); ventral margin
slightly sinuate in profile. Inner sac armed with two teeth-patches but devoid of copulatory
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1.5 mm

Fig. |. Trechiama (s. sir.) hiroyukii S. UgNo, sp. nov., &', from Toyowara in Maruoka-ché.

piece; left proximal teeth-patch much smaller than in 7. medicirex but obviously larger than in
T. sasajii, consisting of large, heavily sclerotized teeth and dilated apically; dorsal teeth-patch
longitudinally rolled with the concave face below, consisting of smaller but sharper teeth, which
are fused together at the apical part and form a false sclerite widely rounded at the apex just
inside apical orifice. Styles fairly broad, left style being longer than the right, each bearing four
apical setae.
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Type series. Holotype: &', 130 m alt., 19. VI. 2000, Y. NISHIKAWA leg. Allotype: £.110
m alt., 3. VI. 1985, Y. NISHIKAWA leg. Paratypes: 34" 4. 110 m alt., 3. VL. 1985, Y.
NISHIKAWA leg.; 28 &, 2% ¢ (incl. teneral 14, 1), 130 m alt., 19. VL 2000, Y. NISHIKAWA
leg. All deposited in the collection of the Department of Zoology, National Science Museum
{Nat. Hist.), Tokyo.

Type locality. Toyowara, 110-130 m in altitude, in Maruoka-ché of Fukui Prefecture, on
the northern side of Central Japan.

Notes. This interesting species was discovered by NISHIKAWA at the right side of the
Gomi-gawa near the western foot of a low hill on the southern extension of Kariyasu-yama.
The type specimens of the trechine beetle were dug out from colluvia deposited in two side gul-
lies of the stream. The locality is 14.5 km distant to the northeast from Nanatsuoguchi-ko Adit,
the type locality of 7. sasajii, and about 60 km distant to the southwest from Mt. 16-zen, that of

0.5 mm

Figs. 2-5. Male genital organ of Trechiama (s. str.) spp., from the northwestern part of the Kaétsu Hills; left lat-
eral view (2, 4). and apical part of acdeagus, dorso-apical view (3, 3). 2-3, T. hiroywkii S, Uéno, sp.
4-5, T. une S. UENO, sp. nov., from Uné in Kanazu-machi.

nov., from Toyowara in Maruoka-cho.
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T. medicirex.

This geographical situation appears to suggest that 7. hireyukii is more closely related to
T. sasajii than to T. medicirex, but the assumption cannot be verified by close scrutiny. It is true
that the proportions of body parts are mostly identical between 7. hiroyukii and T. sasajii, and
that both the species possess a peculiar ventral hook at the apical ends of their acdeagi.
However, they are clearly different in configuration of the elytra as described above, and even
the characteristic ventral hook is different in detailed conformation between them, that is, the
hook is formed by a simple bend of the terminal portion of the aedeagal apical lobe in T. sasajii,
whereas it is additionally developed by modification of the apical lobe in 7. hiroyukii. In this
respect, T. hiroyukii resembles T. suzukii known from the southern part of the Hodatsu Hills at
the base of the Noto Peninsula, though the two species are considerably different in other fea-
tures, above all in the presence or absence of the copulatory piece inside the aedeagal inner sac.

In the anophthalmic trechines belonging to the group of Trechiama ohshimai, the copula-
tory sclerite is almost always present even if thin and hyaline. Its absence is quite exceptional
and hitherto known only in two relatively primitive species (7. subparallelus S. UENO, 1980,
pp- 200, 203, figs. 1-3; T. nagahinis S. UENO, 1976, p. 2, figs. 1-3) and one of the most special-
ized species with highly modified aedeagi (7. inermis S. UENO, 1980, pp. 203, 250, figs. 55-56).
It is, therefore, most unexpected that the present species, which is neither very primitive nor
exceedingly specialized, lacks in differentiated sclerite in its male genitalia, particularly in view
of the fact that the male genitalia of its close relative to be described next also lacks in the scle-
rite, though the genitalia as a whole resemble those of 7. medicirex which possess a very large
copulatory piece.

Trechiama (s. str.) une S.UENO, sp. nov.
(Figs. 4-3)

Length: 5.45-6.05 mm (from apical margin of clypeus to apices of elytra).

Very closely similar to the preceding species and not reliably discriminated by external
morphology alone, but incredibly different in the configuration of male genitalia though their
basic conformation is the same as that of the latter species. Usually distinguished from 7.
hireyukii by broader pronotal base, less convex elytra widely depressed on the disc, more poste-
riorly located anterior dorsal pore of the internal series, and more anteriorly located anterior dor-
sal pore of the external series, but the ranges of individual variation overlap each other between
the two species.

Head as in 7. hiroyukii though the genae are a little less convex, particularly at the posteri-
or parts; antennae usually reaching the middle of elytra as in 7. hiroyukii, but sometimes shorter
in females and in a female paratype, only reaching basal three-sevenths of elytra. Pronotum
usually wider at base than in 7. hireyukii, with the sides usually more feebly arcuate in front and
more shallowly sinuate behind; PW/HW 1.44-1.50 (M 1.47), PW/PL 1.11-1.18 (M 1.15),
PW/PA 1.43-1.50 (M 1.47), PW/PB 1.12-1.22 (M 1.18), PB/PA 1.17-1.30 (M 1.25). Elytra
similar in shape to those of T. hiroyukii but evidently less convex on dorsum and widely
depressed on the disc as in certain females of T, hiroyukii; EW/PW 1.43-1.54 (M 1.48), EL/PL
2.73-2.88 (M 2.82), EL/EW 1.62-1.69 (M 1.65); two setiferous dorsal pores on stria 3 located
at 1/7-1/5 and 1/3-2/5 from base, respectively, the anterior one being usually located on or
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behind the level of the 3rd pore of the marginal umbilicate series, rarely between the levels of
the 2nd and 3rd umbilicate pores; two setiferous dorsal pores on stria 5 located at 1/16~1/12 and
1/2-5/8 from base, respectively, the anterior one being located on or near the level of the Ist
pore of the marginal umbilicate series. Legs as in T. hiroyukii.

Male genital organ similar in basic conformation to that of 7. hiroyukii, particularly in the
absence of differentiated copulatory piece, but decisively different in the configuration of aedea-
gal apical lobe and endophallic teeth-patches as well as in other details. Aedeagus three-tenths
as long as elytra, moderately compressed, only slightly arcuate in profile though the dorsal mar-
gin is regularly arcuate from base to near apical lobe, which is strongly flattened and produced
ventro-apically; basal part narrower than in 7. hiroyukii, less curved ventrad, with fairly large
basal orifice whose sides are widely emarginate; sagittal aileron fairly large, ventro-proximally
produced; viewed dorsally, apical lobe nearly parallel-sided in proximal half and then abruptly
narrowed towards the tip which is bluntly subtuberculate; viewed laterally, apical lobe very nar-
row, very slightly curved ventrad, dorsally subtuberculate at the extremity, and devoid of ven-
tral hook; ventral margin nearly straight behind middle or very slightly sinuate. Inner sac armed
with two teeth-patches and devoid of copulatory piece as in T. hiroyukii, but the teeth-patches
are much less developed than in the latter; left proximal teeth-patch consisting of an irregular
row of large teeth except at the apical portion; dorsal teeth-patch compact and removed to the
right dorsal side, consisting of small teeth, and obviously smaller than in T. hiroyukii as a
whole. Styles large, with broad apical parts, left style obviously larger than the right, each bear-
ing four apical setae.

Type series. Holotype: &', allotype: ¥, 120 m alt,, 26. IX. 1993, Y. NISHIKAWA leg.
Paratypes: 19 (teneral), 130 m alt., 19. IX. 1993, Y. NISHIKAWA leg.; 24' &', 4% %, 120 m alt,,
26.1X. 1993, Y. NISHIKAWA leg.; 1 %, 120 m alt., 19. VI. 2000, Y. NISHIKAWA leg. All deposit-
ed in the collection of the Department of Zoology, National Science Museum (Nat. Hist.),
Tokyo.

Type locality. Uné, 120-130 m in altitude, in Kanazu-machi of Fukui Prefecture, on the
northern side of Central Japan.

Notes. Though practically indistinguishable from the preceding species in external mor-
phology, this trechine beetle is markedly different from it in the configuration of the aedeagal
apical lobe lacking in the ventral hook and of the teeth-patches inside the inner sac. In general
appearance, its male genitalia resemble those of T. medicirex mainly due to the close similarity
of the aedeagal apical lobe, but are decisively different from them in the absence of copulatory
piece, much smaller endophallic teeth-patches, well developed sagittal aileron, and much broad-
er apical part of each style. It is most probable that T. hiroyukii and T. une have become differ-
entiated at the northwestern part of the Kaétsu Hills from a common ancestor belonging to the
subparallelus lineage, which somehow lost the copulatory sclerite. Otherwise, such an excep-
tional character state as the absence of the copulatory piece could not have been developed in
only the two species occurring at the two different sides of the same hill merely 10 km apart
from each other.

The specific name une is given after the type locality Uné, which is an uninhabited shrine
place about 800 m east-southeast of the small village called Unéichinono at the west-northwest-
ern foot of Kariyasu-yama (548 m in height), the northwesternmost head of the Kaétsu Hills. It
is 10 km distant to the north from Toyowara, the type locality of T. hiroyukii, and though sepa-
rated from the latter by the narrow valley of the Takeda-gawa River, the two places could be
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considered to lie on the same hill. The shrine place is surrounded by deciduous broadleaved
trees and plantation of the cryptomeria cedar. A narrow stream passes through the back of the
shrine and flows down in the plantation towards the village of Unéichinono. NISHIKAWA and I
visited this secluded place first on September 19, 1993, and unexpectedly came across a teneral
female specimen of this trechine beetle at the streamside behind the shrine. Though no addition-
al specimens were obtained on that day, NISHIKAWA revisited the place one week later and suc-
ceeded in taking a series of them. All the specimens were dug out from the muddy banks of the
stream in the dusky cryptomeria plantation. He visited the collecting site again seven years
later, only finding deterioration of the environment. A single female specimen of the beetle was
all that was collected then after careful searches.

Trechiama (s. str.) erecticedrus S. UENO, sp. nov.
(Figs. 6-8)

Length: 5.10-5.70 mm (from apical margin of clypeus to apices of elytra).

Externally similar to T. hiroyukii and T. une, but radically different from them in the con-
formation of male genitalia, which indicates a close relationship to T. subparallelus.
Discriminated from T. subparallelus by the following combination of external features, though
most of them are subject to individual variation: more convex genae, shallowly emarginate
clypeal apex, relatively wide pronotum with the sides more strongly arcuate in front, more
deeply sinuate at about basal fourth and then usually divergent towards sharper hind angles,
somewhat shorter elytra with the anterior dorsal pore on stria 5 located more posteriorly, and a
little shorter and stouter legs. Definitely different from T. subparallelus in the male genitalia,
particularly in the development of teeth-patches.

Colour as in T. une, dark brown, partially reddish, with yellowish brown palpi and legs;
scape, apical antennomeres and venter of hind body more or less lighter than fore body. Head
as in T\ hiroyukii, with gently convex genae, distinctly marked neck constriction, rather strongly
arcuate frontal furrows, and fairly short antennae usually reaching the middle of elytra; clypeus
shallowly emarginate at apex.

Pronotum transverse subcordate, much wider than head, always wider than long, widest at
about two-thirds from base, and either equally contracted in front and behind or a little more
strongly contracted anteriad than posteriad; PW/HW 1.38-1.51 (M 1.44), PW/PL 1.10-1.18 (M
1.14), PW/PA 1.42-1.51 (M 1.46), PW/PB 1.17-1.24 (M 1.20); sides moderately bordered,
moderately arcuate from front angles to near fairly deep ante-basal sinuation, and then usually
divergent towards hind angles though rarely subparallel to each other; apex always narrower
than base, PB/PA 1.19-1.26 (M 1.22), the latter usually straight, sometimes slightly oblique at
the lateral portions; front angles usually distinct and a little produced forwards, rarely obtuse
and hardly produced; hind angles usually sharp and a little produced laterad, sometimes rectan-
gular; dorsum gently convex.

Elytra as in T. hiroyukii though a little shorter on an average, moderately convex in d,
widely depressed on the disc in %, widest at about or a little before the middle; EW/PW
1.40-1.58 (M 1.48), EL/PL 2.69-2.88 (M 2.78), EL/EW 1.57-1.71 (M 1.65); striation and
chaetotaxy as in 7. hiroyukii including the position of anterior setiferous pores of the dorsal
series; two pores of the internal dorsal series located at 1/8-1/6 and 1/3-2/5 from base, respec-
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L.5mm

Fig. 6. Trechiama (s. str.) erecticedrus S. UENO, sp. nov., &, from the Tachisugi-togé in Yamanaka-machi.

tively; two pores of the external dorsal series located at 1/13-1/9 and 5/9-3/5 from base, respec-
tively; in the male paratype from the upper collecting site, the left elytron bears an extra setifer-
ous dorsal pore at about 2/5 from base on stria 5, and the right elytron bears an extra setiferous
dorsal pore at about 5/9 from base on stria 3.

Legs relatively short and stout, a little shorter and less slender than in T. subparallelus.

Male genital organ small and moderately sclerotized, identical in basic conformation with
that of 7. subparallelus but evidently different in the configuration of aedeagus with long
straight basal part and short straight apical lobe and more conspicuously differentiated teeth-
patches inside the inner sac. Aedeagus two-sevenths as long as elytra, widely dilated towards
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0.5 mm

Figs. 7-8. Male genital organ of Trechiama (s. sir.) erecticedrus S. UENO, sp. nov., from the Tachisugi-togé in
Yamanaka-machi; left lateral view (7), and apical part of aedeagus, dorso-apical view (8).

apical orifice in profile, and abruptly narrowed towards apex, with the dorsal margin semicircu-
larly rounded in profile; apical part minutely tuberculose, around apical orifice in particular;
viewed dorsally, apical part broad, with the sides arcuately narrowed to the tip which is rather
widely tuberculate; viewed laterally, apical part subtriangular with blunt tip, not produced into
deflexed lobe; basal part elongate and straight, not ventrally bent at the parameral articulation,
with rather small basal orifice whose sides are deeply emarginate; sagittal aileron fairly large:
ventral margin very slightly bisinuate in profile. Inner sac armed with three teeth-patches
homologous with those in 7. subparallelus but much more conspicuously developed than in the
latter; no differentiated copulatory piece; dorso-apical teeth-patch widely separated into two
portions by a deep fold of sac membrane and lying at the right apical and left proximal sides just
inside apical orifice; median patch of heavily sclerotized teeth much larger than in T. subparal-
lelus, consisting of more than a dozen large teeth, but largely concealed by the scales covering
sac membrane, particularly by the left proximal portion of the dorso-apical teeth-patch; left
proximal teeth-patch also evidently larger than in T. subparallelus, consisting of five or six large
teeth; sac membrane wholly covered with scales variable in the degree of sclerotization besides
the three differentiated teeth-patches described above. Styles broad at the apical parts, left style
much larger than the right, each bearing four setae at the apex.

Type series. Holotype: ', allotype: %, 230 m alt., 25. IX. 1993, S. UENO leg.
Paratypes: 43 &, 9% ¥, 230 m alt,, 25. IX. 1993, S. UENO & Y. NISHIKAWA leg.; 1, 1%, 400
m alt., 25. 1X. 1993, S. UENO leg. All deposited in the collection of the Department of Zoology.
National Science Museum (Nat. Hist.), Tokyo.

Type locality. Tachisugi-tdgé, 230 m and 400 m in altitude on the northern slope, in
Yamanaka-machi of Ishikawa Prefecture, on the northern side of Central Japan.

Notes. Though externally similar to the two preceding species, Trechiama erecticedrus
does not seem to be directly related to those trechines, but doubtless has a close relationship to
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T. subparallelus S. UENO known from Awazu-onsen, as is clearly indicated by the similarity of
their male genitalia. This can be understood also from the geographical situation of its type
locality, which is only 10 km distant to the south from that of T. subparallelus and lies on the
same range of low hills. On the other hand, Kariyasu-yama, at the western foot of which lies the
type locality of T. une, is separated by the Daishdji-gawa Valley from the hill on which lies the
Tachisugi-t6gé, though one of the branch streams of the river has its source on the southern
slope of that hill.

This new species was found at two spots at different altitude in the Iburibashi-gawa
drainage on the northern slope of the Tachisugi-tégé, which lies at the northern side of the
Kaétsu Hills. They are 14.2 km distant to the east by south from Uné, the type locality of T.
une. The lower collecting site is the meeting point of a short gully with a paved road and is
shaded with deciduous broadleaved trees. The concrete side drain of the paved road opens out
into the gully and moistens the colluvium below. Most specimens of the type series of T. erec-
ticedrus were found out from beneath a large broken concrete block at the lower end of the
drain and also from the deposit of muddy gravel below. The upper collecting site is a rather
steeply slanting gully in a plantation of the Japanese cypress not far from the pass and is 170 m
higher than the lower one in altitude. Here two specimens of the trechine beetle were dug out
from thin colluvia deposited at the sides of the gully.

The new specific name erecticedrus is derived from the name of the type locality
“Tachisugi-togé”, which means the Pass of the Upright Cedar in Japanese.
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Leptaleus sasajii, a New Species and the First Representative of
the Genus Leptaleus from Japan (Coleoptera, Anthicidae)”

Masahiro SAKAI
Entomological Laboratory, College of Agriculture, Ehime University,
Matsuyama, 790-8566 Japan

and

Dmitry TELNOV
Entomological Society of Latvia, the Section of Coleopterology.
Private address: Praulienas iela 4-35, LV~1021, Riga, Latvia / Lettland

Abstract A new species, Leptaleus sasajii, is described from Nagasaki and Kumamoto
Prefectures, Kyushu, as the first and correctly identified representative of the genus Leptalens
from Japan. The probable relationship between this new species and Anthicus monstrosicornis
MARSEUL, 1867 is discussed.

Although the first author knows the occurrence of an unknown Leptaleus species in Japan,
further study to determine the species name is not advanced because of an insufficiency of
specimens. Recently many anthicid specimens were sent to the first author for identification
from Mr. S. IMASAKA and they were undoubtedly agreed with that species of Leptaleus. The
subsequent examination revealed that they belonged to a new species relating to Leptaleus
testaceonotatus PIC, 1922 from Tonkin (Vietnam). In the following lines, the species is named
as Leptaleus sasajii sp. nov. and described.

On the other hand, as shown by NOMURA (1963) and SAKAI (1985), the male of Anthicus
monstrosicornis MARSEUL, 1876 also has not only the dilated antennomeres but also the similar
elytral pattern, and this species was transferred later to the genus Leptaleus (UHMANN, 1983).
Because of the subtriangular head and subcordate pronotum as mentioned in MARSEUL's
description, this species apparently is not Leptaleus but Anthicus. The cause of this incorrect
treatment must be the confusion of two species which are possibly included in the type series of
Anthicus monstrosicornis MARSEUL. Even on that occasion, the specimen which exactly agree
with the original description should be designated as the lectotype of Anthicus monstrosicornis
MARSEUL.

Abbreviations used in this paper are as follows: HL = maxim length of head measured from
the apex of clypeus to hind margin; HW = width of head except for eyes; WAE = width of head
ACTOSS eYes.

Before going further, the first author wishes to express his sincere gratitude to Dr. S.
HISAMATSU who collected the original series of this interesting species and gave information

1) Studies on Anthicidae of Japan (Coleoptera). 1.
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about the habitat, and to Mr. S. IMASAKA for offering many additional specimens. It is great
pleasure for the first author to dedicate this species to Prof. Hiroyuki SAsAJl in commemoration
of his retirement from Fukui University.

Leptaleus sasajii SAKAI et TELNOV sp. nov.
(Japanese name: Ariake-hosohime-arimodoki)
(Figs. 1-6)

Length: 2.20-2.60 mm; width: 0.68-0.80 mm.

Male. Body slender, 3.24-3.28 times as long as wide, well shining, but slightly dull on
abdominal sternites because of the sculptures. Color brown to blackish brown; head except for
gula, elytral nebulose band extending from the middle to apical 1/6, and 2nd to 5th visible
abdominal sternites clouded with black; prothorax usually with a tint of orange; basal 4
segments of antennae and palpal segments light brown; legs except for weakly infuscate knees
and apical 1/6 of elytra yellowish brown. Pubescence fine, fairly long, sparse and suberect on
dorsum, shorter, denser and entirely appressed on venter; pubescence on head and pronotum
approximately directed to meson, and those on elytra uniformly inclined posteriad.

Head gently and uniformly convex above, roundish, but varying from elongate oval to
more shortened oval in the range as HW/HL = 1.27-1.41, WAE/HL = 1.17~1.26; lateral
margins behind eyes gently and arcuately convergent posteriad, and occipital margin distinctly
notched at the middie; punctures rather deep, irregular in density and size; smaller punctures so
sparse as easily countable, predominant at interocular area except for glabrous mesal portion
and at temporal area; several large punctures sparsely scattered on vertex also except for the
middle; interstices polished; fronto-clypeal suture barely detectable as a fine depressed and
nearly straight line; clypeus large and subquadrate, devoid of any hairs and punctures. Eyes
large, oval in profile, roughly facetted, and moderately to weakly prominent, separated by 1.45
times their entire diameter. Antennae about 0.7 times as long as the length of elytra;
antennomere relative lengths 6:4:5:4:5:5:5:5:4:4 :7; 2nd relatively long, 5th and 6th
strongly and subtriangularly dilated apicad, slightly longer than wide; 7th to 11th moniliform.
Last segment of maxillary palpus (Fig. 3) large, thickened cultriform, about 1.6 times as long as
wide, Last segment of labial palpus very small, reniform. Gula broad, shining, with gular
sutures faintly convergent basally. Neck short but distinct.

Pronotum inverted gourd-shaped, about 1.18 times as long (including collar) as wide, and
as wide as the width of head across eyes, widest at apical 3/10, and narrowest at basal 3/10;
anterior lobe well expanded; surface gently declivous in apical 1/3, not constricted dorsally;
punctures on disc shallow, nearly equal or slightly smaller than those on head, uneven in
density, especially few along mesal portion; punctures on lateral constriction dense and rugose;
interstices smooth; basal groove fine, but entire throughout. Scutellum subtriangular, moderate
in size, not punctate but finely strigose.

Elytra conjointly about 1.8 times as long as wide, widest near the middle, very gently
arcuate throughout at sides; surface weakly convex, obscurely flattened behind base (postbasal
impression); punctures large and deep, but fine at just base and gradually becoming finer in
apical 1/3, separated by 2.0 to 3.5 times their diameters at post-scutellary portion, usually denser
at lateral declivities; sutural striae very fine, discernible in apical half; apical fulvous marking
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Fig. 1. Leptaleus sasajii sp. nov., female. Habitus,

usually conspicuous in contrast with preceding infuscate band. Hind wings fully developed.
Prosternum subquadrate, polished, with lateral sutures fine but distinct; prosternal process
broad and shortened triangular. Mesosternum scattered with several large punctures;
mesosternal process very narrow, barely reaching metasternum. Metasternum strongly and
triangularly notched between metacoxae, rather densely punctured, with punctures larger and
denser at sides, hardly discernible along mesocoxal cavities; medio-longitudinal groove
indistinct in basal half. Metepisternum large, provided with a longitudinal row of punctures
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which are small basally. Abdominal sternites very finely punctured, relative lengths in meson of
visible sternites from basal to apical 16 : 6 : 6 : 6 : 7: rarely a part of 8th sternite visible
externally; apical margin of 7th marginate and subtruncate at the middle. Pygidium large,
always exposed, folded internally (internal fold); apex bent downward; prepygidial tergite
usually exposed only at apex.

Legs slender; front femora relatively stout, penultimate talsomeres simply bilobular, not
expanded laterally; two tibial spurs short, nearly equal in length in hind ones, outer spur longer
than inner spur in the middle pair.

Male genitalia slender; medial lobe without distinct sclerites, with transparent and little
sclerotized long flagellum; the ratio between basal piece and lateral lobe about 3:2.

-~

Fig. 2-6. Leptalens sasajii sp. nov., female. 2, male antenna; 3, male maxillary palpus: 4, 9th abdominal sternite
of male; 5, male genitalia, dorsal view: 6, pygidium of male, internal view. I-f. : Internal fold; flag.: flagella.
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Female. The external sexual dimorphism is not distinct except for the antennal and
pygidial features. The following female features may be available for sexual distinction: head
more shortened, about 1.25 times as long as wide (HW/HL = 1.23-1.28), antennomere 5-6th
normal, not dilated apically; apical margin of 7th (5th visible) abdominal sternite evenly
rounded; pygidium not exposed externally and never bent downward at apex.

Distribution: Japan (Western Kyushu: Nagasaki and Kumamoto Prefectures). Mainly
distributed around Ariake Sea.

Type-series. Holotype J': Yoshikawa, Minami-arima-cho, Nagasaki Pref., 23. IX. 2000, S.
IMASAKA leg. Paratypes: 234' &', 22 % %, same data as holotype; 24 &, 1%(teneral), Aba
Beach, Nagasaki Pref., 2. VI. 1967, S. HISAMATSU leg.; 1J, 1%, Arima-river, Kita-arima,
Nagasaki Pref., 23. IL. 1976, S. IMASAKA leg.; 14, Reikyd-park, Shimabara City, Nagasaki
Pref., 12. VIIL. 1977, S. IMASAKA leg.; 1 ', Arima-river, Kita-arima, Nagasaki Pref., 23. IL.
1976, S. IMASAKA leg.; 1%, Mizunashi-river, Shimabara City, Nagasaki Pref., 4. 1. 1976, S.
IMASAKA leg.; 1%,Yoshikawa, Minami-arima-cho, Nagasaki Pref., 20. IX. 1977, S. IMASAKA
leg.; 14, Shirakawa,, Kumamoto Pref., 30. III. 1977, S. Naowmi leg.; 14", Senrigahama, Hirado
City, Nagasaki Pref., 5. IV. 1979, A. ODA leg.

Etymology. The specific name is in honor of Prof. Dr. Horoyuki SAsali, Fukui
University.

Type-depository. The holotype and some paratypes are deposited in the collection of the
Entomological Laboratory, College of Agriculture, Ehime University, Matsuyama and several
paratypes are in the collections of Mr. S. IMASAKA and the junior author in Latvia.

Remarks: In external configuration and coloration this new species is rather exactly similar
to Leptaleus testaceonotatus Pic, 1922 from Vietnam, but at once distinguished from it by the
slightly thickened and more pigmented body, more nebulose band of elytra, the denser
punctuation on head, and decidedly the dilated 6th and 7th segments of male antennae. The
genital features of the new species (Figs. 4-5) must be different from those of L.
testaceonotatus, though it has not been examined until now.
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A New Species of Glipostenoda from Shikoku, Japan
(Coleoptera: Heteromera: Mordellidae)

Shigehiko SHIYAKE
Osaka Museum of Natural History
Nagai Park 1-23, Higashi-sumiyoshi-ku, Osaka, 546-0034 Japan

Abstract A new species, Glipostenoda sasajii, is described based on two male specimens
from Shikoku, Japan. This new species is peculiar in coloration: head is yellowish brown
while thorax, abdomen and elytra are black. The other diagnostic characters including geni-
talia are also observed and figured.

One of the most conspicuous characters in biotaxonomy would be the coloration. Many of
the species of the tribe Mordellistenini are, however, monotonous: some are wholly black and
others are wholly yellowish to reddish brown. This fact would have been leading the classifica-
tion very difficult. In rare cases, such as the genus Mordellina, the coloration is a little various
and available for the classifications. In this paper, a new bicolorous species of Glipastenada is
described, based on two male specimens from Shikoku, Japan. Figures of diagnostic parts are
also shown.

The author would dedicate this article in honor of Prof. Hiroyuki SASAIl who is now per-
forming the president of the Japan Coleopterological Society and who has been contributing
vigorously to the knowledge on Coleopterology. I would like to congratulate him on his retire-
ment from Fukui University in March, 2001.

Glipostenoda sasajii sp. nov.
(Figs. 1-2)
(Japanese name: Sasaji-hime-hananomi)

Description. Coloration (Figs. 1-A and 2) bicolorous: Body black, head, antennae, four
anterior legs, hind tibial spurs yellowish brown, terminal part of hind femora, hind tibiae and
tarsi reddish brown. Hairs on almost whole body yellowish with luster.

Eyes (Fig. 2) oval, somewhat large and pubescent without emargination, with coarse
facets. Tempora present but very narrow. Antennae (Fig. 1-B) somewhat short, reaching the
basal edge of pronotum at most when laid backward, slightly serrate, 2nd segment the longest,
3rd the shortest and 2/3 of 2nd in length, 4th a little longer than 3rd, each of 5th to 10th about
1.2 times as long as 4th, and 1.2 times as long as wide. Maxillary palpi (Fig. 1-D) of
Mordellistena-type, terminal segment triangular with inner margin almost as long as apical mar-
gin, penultimate segment not dilated. Pronotum a little wider than long, lateral margins nearly
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Fig. 1. Glipostenoda sasajii sp. nov. — A, Lateral view; B, antenna (4th segment arrowed); C, parameres of male
genitalia; D, maxillary palpus; E, distal segments of fore tarsus; F, 8th abdominal urosternum; G, hind leg.
Scales: A = 1.O0mm; B, D, Fand G = 0.25mm, C and E = 0.1mm.

straight in profile and converging anteriorly when seen above, anterior angle broadly rounded at
tip, posterior angles a little obtuse than rectangle and sharp at tip, apical and basal margins pro-
trudent in usual way. Elytra 2.1 times as long as their humeral breadth, about 2.5 times as long
as pronotum, tapered posteriorly. Apical margin of anal sternite not emarginate but straight.
Pygidium moderately long and formed as in usual species of Mordellistenini, about 1/2 as long
as elytron.

Penultimate segments of fore tarsi (Fig. 1-E) dilated, almost as long as wide, depressed for
receiving ultimate segment and jointed with terminal segment at center of dorsal surface.
Penultimate segment of middle tarsi almost the same as that of fore tarsi. Hind legs (Fig. 1-G)
with short ridges, formulated as 4-6, 4-5, 1-2, 0; tibiae provided with 4 short ridges, apical
ridge the longest, lying on the dorsal 1/3 of the tibial breadth, one or two more rudimental ridges
present basally; 1st segment of tarsi with 4 to 5 ridges; 2nd segment with 1 or 2 ridges; 3rd seg-
ment without ridge. Outer spur on hind tibia about 3/5 as long as inner one.

Eighth abdominal urosternum in male (Fig. 1-F) 1.6 times as long as wide, median lobe
protrudent with sparse hairs, lateral wings protrudent and broadly rounded at apices.

Parameres of male genitalia (Fig. 1-C) of usual shape of the tribe Mordellistenini, provid-
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ed with a ventral branch on each one, left para-
mere with moderately long main lobe, two basal
process recognizable at apical 1/4 and 1/5, ven-
tral branch a little shorter than the main lobe;
right paramere with thick main lobe, ventral
branch shorter than the main lobe and provided
with a process.

Female unknown.

Body length: 3.1 mm. (excl. pygidium)

Holotype. &', Mt. Ohtaki-san, alt. 940 m,
Shionoe-cho, Kagawa Pref., 2. VIII. 1997, K.
AKITA leg. (preserved in Osaka Museum of
Natural History, Osaka). Paratype. 14", Mt.
Kohtsu, Tokushima Pref., 21. VIL. 1968, M.
SAKAL leg. (preserved in College of Agriculture,
Ehime University, Matsuyama).

Distribution. Japan (Shikoku).

Affinities. The coloration of this new
species seems to be peculiar. Falsomordel-
listena satoi (NOMURA, 1951) may be some-
what similar in coloration, but is different from  Fig. 2. Latero-ventral view of Glipestenoda sasajii
the new species in possessing reddish brown  Sp- oY
head and humeral spots on elytra, and larger
body size. Glipostenoda shibatai NOMURA, 1961 may also be allied to the new species, but can
be distinguished from the new species by the coloration, presence of ridges on 3rd segment of
hind tarsi, and the shape of male genitalia.

Etymology. The specific name is dedicated to Prof. Hiroyuki SASAJI in commemoration of
his retirement from Fukui University in March, 2001.

Remarks. This new species seems to be somewhat different from the typical Glipostenoda
species in the following points: antennae are very short, coloration is not monotonously casta-
neous but bicolorous, ridges on hind legs are very short. The systematic position may have to be
reconsidered in the future as well as Glipostenoda shibatai NOMURA,
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Pidonia neglecta hizena n. subsp., a New Subspecies
from Western Kyushu, Japan (Coleoptera, Cerambycidae)*

Shéichi IMASAKA
Entomological Laboratory,
Graduate School of Bioresource and Bioenvironmental Science,
Kyushu University, Fukuoka, 812-8581 Japan.

and

Masatsugu AMANO
Kamifujimatsu 2-11-5, Moji-ku, Kitakyushu, 800-0044 Japan.

Abstract A new subspecies of the genus Pidonia is described from Western Kyushu, Japan
under the name of Pidonia neglecta hizena subsp. nov.,

Pidonia neglecta KUBOKI, 1982, previously known as Pidonia muneaka TAMANUKI, 1942,
has been known from Shikoku and Kyushu (the type-locality: Daisen-rindd, Mt. Kuja) and is
found in the mountainous areas from 300 to 1000 m above sea level. This species was recorded
by IMasaka (1978) in Mt. Unzen, western Kyushu together with 7 other species of the genus
Pidonia, based 14 specimens collected from flowers of Serbus commixta HEDLUND,
Stephanandra incisa ZABEL [Rosaceae], and Symplocos coreana Ouw1 [Symplocaceae].

AMANO (1996a) examined the genitalia of two male specimens that were collected from Mt.
Unzen on other occasions and found a small ventral process at the apex of the median lobe in
the male genitalia, while it is absent in the males from Mts. Hiko and Sobo. In addition, AMANO
(1996b) noted the absence of this process in a male from Mt. Taradake, where is a neighboring
mountain of Mt. Unzen. However, we found later the process in the specimens from Mt.
Taradake.

A careful examination of this process and other features using a plenty of specimens collect-
ed from various localities in P. neglecta distribution range revealed that there are morphological
differences between populations from western Kyushu and other localities. Based on these
results, we reached a conclusion that the population of western Kyushu should be described as a
new subspecies of P. neglecta.

Pidonia (Pidonia) neglecta hizena IMASAKA et AMANO, SSp. nov.
[Japanese name: Himiko-hime-hanakamikiri-nishikyushu-ashu]
(Figs.1-2, 7-11)

*Contribution from the Entomological Laboratory, Faculty of Agriculture, Kyushu University, Fukuoka (Ser. 5, No. 53).
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Figs.1-6, Dorsal view of Pidonia spp., 1, 3, 5, Male, 2.4.6. Female; 1-2, Pidonia (Pidonia) neglecta hizena
IMASAKA et AMANO, ssp. nov.; 3—4, Pidonia (Pidonia) neglecta neglecta Kueokl, 1982 (from Mt. Kurodake,
Mits. Kujuzan, Oita Pref.); 5-6, Ditto, (from Mu. Ishizuchisan, Ehime Pref.).

Pidonia neglecta: OGATA et al., 1986, Saga-no-Konchii, (18): 131 (Okuhiratani, Mt. Taradake and Mt.
Kyogatake, Mts. Taradake, Saga Pref.), — IMASAKA ef al., 1987, Saga-no-Konchi, (19): 235 (M.
Taradake, Saga Pref. and Nagasaki Pref.), — AMaNO, 1996a, Shin-tsukushi-no-konchd, (5): 1314, 2
photos (Nitatdge, Mt. Unzen, Nagasaki Pref.). — Amano, 1996b, Gekkan-mushi, (310): 11, I photo
(Mt. Kydgatake, Mts. Taradake., Saga Pref.).

Pidonia muneaka: IMASAKA er IWASAK), 1974, Kitakyushu-no-konchd, 20 (2): 41 (Mt. Unzen, Nagasaki
Pref.), — IMASAKA, 1977, Koganemushi, (31): 35 (Todoroki-no-taki, Mt. Taradake, Nagasaki Pref.),
— IMASAKA, 1978, Koganemushi, (32): 1-15 (Mt. Unzen, Nagasaki Pref.).
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Male. Body elongate and brownish yellow; head behind antennal sockets, meso- and
metasterna, 1st and 2nd ventrites and lateral portions of 3rd ventrite blackish brown; sometimes
tarsi and apices of tibiae and femora blackish brown; pronotum brownish fulvous with blackish
brown spots at lateral margins; scutellum brownish fulvous; elytra brownish yellow with black
stripe at suture, with three blackish spots along lateral side and blackish marking at the apex
(Fig. 1).

Fifth ventrite roundly produced caudad on each side of acute median notch at caudal mar-
gin (Fig. 10).

Male genitalia moderately sclerotized; median lobe relatively slender, curved ventrally,
with an acute and small prominence ventrally at apex (Figs. 7, 8); tegmen shorter than median
lobe with dense short terminal hairs (Fig. 9).

Length: 8.3-11.2 mm; breadth: 2.3-2.9 mm.

Female. Robuster and darker than in male; elytra black with brownish yellow stripe in
middle (Fig. 2); antennae barely attaining elytral apices; pygidium more rounded at caudal mar-
gin, with slight emargination in middle; fifth ventrite rounded at caudal margin (Fig. 11).

Length: 7.8-11.1 mm; breadth: 2.1-3.0 mm.

Type series. Holotype: &'(Deposited in the Entomological Laboratory, Kyushu University,
type No. 3125), Mt. Unzen, Obama Town, Nagasaki Pref., Kyushu, Japan, 8. VL. 1976, S.
IMASAKA leg. Paratypes: [Saga Pref.] 1%, Mt. Kusenbuyama, Tosu City, 12. VL. 1983, M.
NisHIDA Jeg.; 2d' &, Mt. Hachimandake, Taku City, 4. VI. 1999, F. HIROKAWA leg.; 14", Mt.

Figs. 7-21. Pidonia neglecta ssp., males except for females in 11, 16 and 215 7-11, Pidonia (Pidonia} ne, slecta
hizena TMASAKA et AMANO, ssp. nov.; 1216, Pidonia (Pidonia) neglecta neglecta Kupokt, 1982 ( from Mt.
Kurodake, Mts. Kujuzan, Oita Pref.); 17-21. Pidonia (Pidonia) neglecta neglecta Kupoxi, 1982 (from Mt.
Ishizuchisan, Ehime Pref.); 7, 12, 17, Median lobe, ventral view; 8, 13, 18, Median lobe, lateral view: 9. 14,
19, Tegmen, dorsal view; 10, 15, 20, Apex of fifth ventrite; 11, 16, 21, Apex of pygidium.
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Fig. 22. Distribution map of Pidonia (Pidonia) neglecta KUBOKI, 1982

O: neglecta s. str.; @: hizenia ssp. nov.

Taradake, 1-30. VL. 1969, M. Esiva leg. (Kitakyushu Mus. Hist. Coll.); 1 &, Mt. Kybgatake, 22.
V. 1982, N. NisHiDA leg. (Kitakyushu Mus. Hist. Coll.); 14", Hiratani, Mt. Kydgatake, 11. V.
1985, F. HIROKAWA leg.; 1%, Okuhiratani, Mt. Taradake, 29. V. 1983, M. NisHIDA leg.; 1%,
ditto, 3. V. 1985, M. NisHIDA leg.; 1 %, Mt. Taradake, 6.V1.1981, M. NisHIDA leg.; 1 %, ditto, 4.
V1. 1994, M. NisHIDA leg.; [Nagasaki Pref.] 1 J', Minamikawachi-rindd, Mt. Taradake, Ohmura
City, 4. VL 1985, S. IMASAKA leg.; 29 %, ditto, 10. V. 1986, S. IMASAKA leg.; 1%, Todoroki-
no-taki, Mt. Taradake, Takagi Town, 31. V. 1978, S. IMASAKA leg.; 14, ditto, 4. V. 2000, S.
IMASAKA leg.; 14, Ditto, 5. V. 2000, S. ImAsAka leg.; 14, Kinsenji, Mt. Taradake, Takagi
Town, 4. V. 1998, S. IMASAKA leg.; 14", Nita-toge, Mt. Unzen, Obama Town, 9. VL. 1975, D.
IwAsAKI leg. (Kitakyushu Mus. Hist. Coll.); 24" &, same data of holotype; 2% %, same locality,
6. VL 1977, S. Imasaka leg.; 1, ditto, 1. VL. 1983, S. Imasaka leg.; 14, 1, ditto, 12. VL
1986, S. Imasaka leg.; 1%, ditto, 31. V. 1989, S. IMASAKA leg.; 1 &, Nodake, Mt. Unzen,
Obama Town, 14. VL. 1994, S. IMASAKA leg.; 1 §', Akamatsu-dani, Mt. Unzen, Shimabara City,
14. V. 1980, S. IMASAKA leg.; 1 &', Tashirobaru, Unzen, Kunimi Town, 7. V. 1991, S. IMASAKA
leg.

Distribution. Japan: Western Kyushu (Saga Pref., Nagasaki Pref.).

Remarks. This new subspecies resembles nominate subspecies Pidonia (Pidonia) neglecta
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neglecta (KuBoki, 1982) from other localities (Figs. 3-6, 12-21) than western Kyushu. In the
new subspecies, however, the median lobe of male genitalia is produced ventrally at the apex;
the fifth ventrite of abdomen is more sharply depressed and more acutely notched at the center
in the male; the pygidium is more rounded at the apex in the female. Also general coloration in
the new subspecies is paler in both sexes.

Biodata. The adults appear from May to June, and visit flowers of Sorbus commixta
HEDLUND, Stephanandra incisa ZaBEL and Symplocos coreana ORWI.

Etymology. The subspecies is named after the old name of locality.

Specimens of the nominate subspecies examined. KYUSHU: 44" d', 2% ¥, Mt. Kurodake, Mits.
Kujizan, Oita Pref., 6. VI. 1992, M. Nisuipa leg.; 24'd", 2 £, Notoge Pass, Mt. Hikosan, Fukuoka Pref.,
20. V. 1992, S. IMasaka leg.; 1%, Siiya-toge Pass, Yabe Vill., Kumamoto Pref., 6. V1. 1989, S. IMASAKA
leg.; 14, 1%, Mt. Goyddake, Hinokage Town, Miyazaki Pref., 15. VL. 1996, S. IMAsAKA leg.: SHIKOKU:
223, 12, Mt. Ishizuchiyama, Saijyd City, Ehime Pref., 29. VL 1997, M. SHiRAIsHI leg.; 1%, ML
Higashi-akaishiyama, Besshiyama Vill., Ehime Pref., 11. V1. 2000, M. SHIRAISHI leg.
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A New Species of the Genus Megopis (Coleoptera: Cerambycidae)
from Borneo with Notes on Megopis ossea, AURIVILLIUS, 1897

Ziro KOMIYA
Shimouma 3-2-14, Setagaya Ku, Tokyo, 154-0002 Japan

Abstract A new species is described under the name of Megopis (Aegosoma) annulicornis
sp. nov. M. (A.) ossea AURIVILLIUS, 1897 is not a synonym of M. (A.) gigantea but a distinct
species and the taxonomic notes about it are also given.

Through the examinations of a series of specimens which have been supposed to be Megopis
(Aegosoma) gigantea LANSBERGE, brought about from northern Borneo, a new species is found
and 1 am going to describe it in this paper. At the same time, M. (A.) ossea AURIVILLIUS is con-
firmed to be a definite species although it was considered by LAMEERE (1909, 1919) to be one of
the synonym for M. (A.) gigantea. In this paper, I will also give notes on the specific relation
between gigantea and ossea.

I am very glad to dedicate this paper to Prof. Hiroyuki SASAJI on the occasion of his retire-
ment from Fukui University.

Before going further, T would like to express my sincere gratitude to an anonymous reviewer
for critically reading the original manuscript. I also owe to Mr. H. KARUBE of the Kanagawa
Prefectural Museum of Natural History and Mr. G. WOESTYN, Blandain, Belgium for their kind
help not only to gain copies of references but also to collect photographs of type specimens con-
cerning this study. I am also grateful to the stuffs of the Natural History Museum, London and
I'Institute Royal des Sciences Naturelles de Belgique for their kind help to refer the type speci-
mens of related species.

Megopis (Aegosoma) annulicornis sp. nov.
(Figs. 1-2)

A large species of slightly depressed and elongated body form. Integument largely yellow-
ish brown, partly dark brown or black and clothed with pale yellow pubescence.

Male. Head dark brown, clothed with pubescence, about 1.3 times as long as wide; eyes
black and bulging; mandibles black, clothed with pubescence except on inner blades, 0.36 times
as long as head, sharply curved inwards, each with a small internal dent close to the base.

Antennae about 1.1-1.3 times as long as body, furnished with very thin pubescence and
rough granules on segments 1-3, with granules only and without pubescence on segments 4-5
or 6 and glabrous and smooth at the remainders; segments 1 and 2 dark brown and thick, seg-
ments 3-11 slender and gradually decreasing width, segments 3-7 yellowish brown with each
apical part annulatedly black, segment 3 about four times as long as segment |, segments 3 and
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4 furnished with longitudinal groove inter-
nally, united length of segments 4 and 5
about as long as segment 3, segment § and
more apical segments aimost black; seg-
ment 11 longer than each of segments
7-10 and as long as segment 6.

Pronotum dark brown, clothed with
thin pubescence, transverse, about a half
as long as wide, widest at the base,
straightly narrowed apicad, furnished with
rather distinct marginal carinae at the base
and the apex and with obtusely edged lat-
eral margins. Scutellum lingulate, thinly
pubescent and widely convex at the mid-
dle.

1 ) Elytra yellowish brown and dark

colored only at the lines of the extreme
bases, finely granulated and thinly pubes-
cent throughout, about 2.50 times as long
as wide, widest at about basal third and
almost straightly narrowed to round apices, with distinct sutural teeth; each disk furnished with
two distinct internal costae which starting from humerus and ending on sutural margin just
before the apex and also with one or two feeble and short external costae.

Ventral surface smooth, finely pubescent throughout; legs dark brown, long, slender, with
thick pubescence on the ventral side of tibiae; tarsal segments slender, segment 1 longer than
segment 3, segment 2 the shortest, segment 3 about as long as wide and broader than basal two
segments, claw segment about as long as united Iength of three tarsal segments.

Body length: 36.6-51.1 mm.

Female. Similar to the male in general appearance. Antennae about 0.8 times as long as
body, slenderer than in male, glabrous throughout and granulated at basal three segments. Legs
slenderer than in male, pubescence on the ventral side of tibiae not thick, third tarsal segments
not widened, claw segment slightly longer than united length of three tarsal segments.

Body length: 45.3 mm.

Type series. Holotype: &, Keningau, Sabah, Borneo (East Malaysia), IV. 1992, M. ITOH
leg. (Deposited in the collection of the National Science Museum (Nat. Hist.), Tokyo).
Paratypes: 24 4", Same locality as the holotype, V. 1994, M. ITOH leg; 14, Ranau, Sabah,
Borneo, 10. IV. 1992; 2 &, same locality as the holotype, 13. IV, 1997; 34 &, Mt. Trus Madi,
Sabah, Borneo, IV. 1995; 64 &', Kimanis, Sabah, Borneo, 1-10. IV. 1999; 1 %, same locality,
13. IX. 1999.

Notes. This new species is allied to M. (A.) gigantea LANSBERGE, but can easily be distin-
guished from the latter by pubescent pronotum and elytra. It can also be distinguished from M.
(A.) ossea AURIVILLIUS by the same characteristics because the latter species as well as gigan-
tea has glabrous dorsum. This species is also distinguished from these two congeners in having
elytra margined with pale colored lines instead of dark ones,

Figs. 1-2, Habitus of Megopis annudicornis sp. nov, 1,
male; 2, female.
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Megopis (Aegosoma) ossea AURIVILLIUS,1897

Aegosoma ossea AURIVILLIUS, 1897, Entomol. Tidskr. vol. 18: 242,
Megopis gigantea: LAMEERE, 1909 (nec LANSBERGE), Annls. Soc. ent. Belg.: 140. (pro part)
Megopis gigantea: LAMEERE, 1919 (nec LANSBERGE), Genera Insectorum: 73. (pro part)

Nores. This species was described by AURIVILLIUS (1897) on a male from Mt. Kina Balu,
Borneo and later LAMEERE (1909, 1919) considered it as a synonym of M. gigantea LANSBERGE
(1884) noted after surveyed the type specimen that it was probably an immature example. This
time, I examined 10 specimens of this beautiful species along with 23 examples of M. gigantea
from many localities and came to the conclusion that it is distinct species independent from the
fatter. M. (A.) ossea can easily be distinguished from gigantea in having elytra cream-colored
with the margins yellow while gigantea having elytra semitransparently brown with the margins
black. In addition, M. (A.) ossea has the body smaller, the elytral costae weaker, the pronotum
accompanied with somehow purplish tint and so on.

Body length. Male: 36.5-56.1 mm. Female: 38.8—43.5 mm (Body length of gigantea.
Male: 43.5-83.1 mm. Female: 41.4-65.5 mm)

Specimens examined. 34" d", Keningau, Sabah, 30. III. 1992, M. ITOH leg.; I &, Mt. Kinabaru, I11.
1995; 14", Ranau, Sabah, 12. IV. 1997; 1%, same locality, 20. IV. 1997, and other 24" &, 2% %.

Distribution. Mountainous area of Sabah, Borneo (East Malaysia) in altitude of
1000-2000 m. M. (A.) ossea and M. (A.) annulicornis sp. nov have almost the same range to
each other while gigantea is much widely distributed and the range includes over the area of the
former two species,

% #
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A New Species of the Genus Hymenalia
(Coleoptera: Tenebrionidae: Alleculinae)
from the Yaeyama Islands, Japan with Notes of Japanese species

Masahiro SAITO
4-3-23-115, Mikunihigashi, Mikuni-cho, Sakai-gun, Fukui Pref., 913-0016 Japan

Abstract A new tenebrionid beetle of the genus Hymenalia is described under the name of H.
sasajii sp. nov. from Ishigaki-jima of the Yaeyame Islands, Southwest Japan. Taxonomy and
distribution on the other Japanese species are noted.

Until now, the genus Hymenalia has been commonly known from the Japan proper, but have
not been recorded from the Ryukyu Archipelago, Southwest Japan. Recently, I collected some
specimens of this genus on Ishigaki-jima of the Yaeyama Islands, Ryukyu Archipelago, and as a
result of careful examination, I have come to realize that the specimens from Ishigaki-jima are
markedly different from those of the mainland of Japan and concluded to be a new species.

In this paper, I describe it as a new species under the name Hymenalia sasajii. Additionally,
some notes on the taxonomy and distribution of very similar known species, H. rufipennis
(MARSEUL) and H. unicolor NAKANE are also provided.

Before going further, I wish to express my deep gratitude to Professor Hiroyuki SASAIL
Fukui for his continuous advice and encouragement, still more for critically reading the manu-
script of this paper. Hearty thanks are also due to Messrs. Nobuyuki NARUKAWA (Mie) and
Masataka YOSHIDA (Tokushima) for their kind help in offering materials.

Hymenalia sasajii M. SAITO sp. nov.

(Japanese name: Yaeyama-tuyabane-kuchikimushi)
(Figs. 1-2)

Male. Body oblong oval, about 2.4 times as long as wide, dorsum weakly convex. Dorsal
surface very sparsely covered with minute pale hairs, underside with somewhat close short pale
hairs on metasternum and abdominal sternites, legs with close short pale hairs, and antennae
with mixed blackish hairs. Body light reddish brown and shining, head rather dark in color.

Head globular with well developed eyes; frontal disc coarsely and sparsely punctate; frons
narrow, about 0.2 times the width of an eye diameter; frontoclypeal furrow distinct, widely
arcuate. Eyes large, hemispherical, concave at a small antennal insertion. Clypeus transverse,
about 2.9 times as wide as long. Antennae filiform, reaching basal 2/3 of elytra, ratio of the
length of each segment from base to apex: 0.44, 0.25, 0.32, 0.90, 0.96, 1.00, 1.01, 1.05, 1.01,
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2 3

Figs. 1-3. Hymenalia sasajii M. SAimo, sp. nov. 1, male in dorsal view; figs. 2-3. male aedeagus: 2, dorsal view;
3, lateral view,

1.02, 1.05. Terminal segment of maxillary palpus cultrate with a rounded tip.

Pronotum subquadrate, about 1.7 times as wide as long, widest at base; apex slightly arcu-
ate, distinctly marginate; sides strongly arcuate to the front corners in anterior half, sub-parallel
in posterior half, distinctly marginate; base almost straight, widely produced posteriorly at the
center, distinctly marginate; front corners widely and strongly rounded; hind corners rectangu-
lar. Disc somewhat sparsely and roughly punctate, very weakly depressed at the inside of hind
angles. Scutellum triangular, both sides dully angled.

Elytra oblong oval, about 1.7 times as long as wide, widest at middle; humeri rounded; lat-
eral margins weakly arcuate; elytral disc with 9 rows of large and strong punctures, and weakly
striate; intervals very weakly convex, each with an irregular row of indistinct punctures.

Metasternum and abdominal sternites somewhat closely punctate, punctures on metaster-
num larger and clearer than those on abdominal sternites.

Aedeagus as shown in Figs. 2 and 3, small as compared with body size, about 0.3 times
the length of elytra.

Female. Similar to male, but the body is larger and stouter, about 2.2-2.3 times as long as
wide; antennac not reaching to the middle of elytra.

Length: ', 4.2-4.5 mm (4.3 mm in the holotype) ; ¥, 4.5-5.1 mm.

Type series. Holotype: &', Mt. Omoto-dake, Ishigaki Is, Okinawa Pref., Japan, 11. III
2000, M. SAITO leg. Paratypes : 4 &' &', 9% %, same data as holotype.

The holotype is preserved in the collection of the Osaka Museum of Natural History,
Osaka.

Distribution. Ishigaki Is. , Yaeyama Group, the Ryukyu, Japan.

The present new species is very similar to the other members of the genus Hymenalia
from Japan, but is characteristic in the following features: the body is smaller, slenderer and
paler in color; the punctures in the elytral striae are larger, stronger, and deeper than the other
species; and the aedeagus is small as compared with body like H. rufipennis, but more thinner at
the tip.

The specific name is dedicate to Prof. Hiroyuki SASAII in memory of his retirement from



Notes on the Genus Hymenalia of Japan 349

Fukui University and contribution to the Coleopterology as the president of the Japan Coleop-
terological Society.

Notes on the other Japanese Species of the Genus Hynenalia

In 1876, MARSEUL described a species of heteromera under the name Cistela rufipennis
from Nagasaki and Hyogo, Japan, and it had been only a known species of the genus Hymenalia
in Japan for a long time until NAKANE described the second species under the name H. unicolor
from Nagano and Niigata, central Honshd of Japan in 1963.

The NAKANE's second species is very similar to H. rufipennis, and it was distinguished by
the aedeagus and condition of punctures, On the other hand, NIKITSKY (1992) compared the
pronotum and clypeus. In the course of this study, I cannot find out clear difference between H.
rufipennis and H. unicolor except the larger aedeagus, antennae with fourth to tenth each seg-
ments urgently extended at the tip in H. unicolor (especially not extended at the tip in H.
rufipennis). As NAKANE (1991) stated, their coloration is not so different as imaged by specific
names, H. rufipennis and unicolor, because of variation in A. rufipennis, and inadequate for sep-
arating them.

It is not clear in their distributions, but H. unicolor is seemed to be distributed in the
Northeast Japan from the Kinki district of Honshii, and H. rufipennis is in the southwest Japan
from the Chiibu districts. Their range are overlapping in the Kinki and Chibu district to cite an
example of Yashagaike, Fnkui Pref. in my collection.

As to the third species described by NAKANE (1991) under the name H. asahiensis from
Mits. Asahi, Niigata Pref. of Honshu, I have no chance to examine it.

Additional Distribution Data of H. rufipennis (MARSEUL)

Specimens examined: 1§, Uchiyama, Tsushima Is, Nagasaki Pref. , 21. VI. 1991, N. OxiMoOTO leg. ;
i &', Mt. Ariake, Tsushima Is. (alt. 460 m) , Nagasaki Pref, , 24. VI 1992, M. YosHiDA leg. ; 1 &', Mt
Yuwan, Amami-Oshima, Kagoshima Pref. , 21. VIL 1997, M. YOSHIDA leg.

The specimens from Mt. Ariake of Tsushima are of blackish type (ebscurissima-form) in
the whole body. The one from Mt. Yuwan of Amami-Oshima is the new record from the
Ryikyd Archipelago, Southwest Japan.
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A New Genus of Valdivian Scirtidae (Coleoptera)
with Comments on Scirtoidea and the Beetle Suborders

John F. LAWRENCE
CSIRO Entomology, GPO Box 1700, Canberra, ACT 2601, Australia
Mailing Address: 12 Hartwig Road, Gympie, QLD 4570, Australia

Abstract Stenocyphon and S. sasajii, gen. et sp. nov., are described from the Valdivian
region of Chile. Comments are made on the placement of the genus, which is considered to be
basal within Scirtidae, and the relevance of certain scirtoid features to the problem of subordi-
nal relationships in beetles.

Introduction

The Scirtidae (= Helodidae and Cyphonidae) is probably one of the least understood families
of Coleoptera. Although most of the Holarctic species have been assigned to genera, as have a
portion of the New Zealand and Australian species treated by SHARP (1878), BROUN (1880,
1893) and ARMSTRONG (1953), many Notogean species are either unnamed or incorrectly
placed, and a number of superspecific taxa remain to be described from these areas. The works
of NyHoLM (1969, 1972) on the scirtid aedeagus and HANNAPPEL and PAuLUs (1987) on larval
morphology have provided a solid foundation for understanding two complex and highly vari-
able character systems, but both are based primarily on Palacarctic genera, and larval descrip-
tions of Australian and New Zealand taxa by the HANNAPPEL and PAuULUS (1991) are based on
material not associated with adults, KLAUSNITZER (1974) has employed both larval and adult
characters in his phylogenetic analyses of Palaearctic Scirtidae, but similar studies are unavail-
able for the much larger and diverse fauna inhabiting the Southern Hemisphere.

Given the poor state of knowledge of the Notogean Scirtidae, it may seem premature (o
describe yet another monotypic genus from the region. However, the unusual taxon described
below differs in many respects from all other members of the family, and at least some of its
unique features may be primitive for the group. The generic description will be used as a basis
for discussing, not only its placement within Scirtidae, but also the limits of the family and
related Scirtoidea, and the position of scirtoids among the basal coleopteran lineages.

In the descriptions and discussions below the term “protrochantin” has been used to refer to
the external, more or less sclerotized portion of the polyphagan pleurotrochantin. According to
SNODGRASS (1935), trochantin is defined as “the precoxal sclerite of a thoracic pleuron derived
from the anterior part of the primitive coxopleurite; usually articulated at its ventral end to the
anterior margin of the coxa...”. In Polyphaga, as in Myxophaga, the primitive beetle trochantin
has fused with the propleuron; however since there is rarely, if ever, any indication of where
this fusion has taken place, pleurotrochantin would be a more appropriate term for the entire
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structure as well as any exposed portion. However, “trochantin’ has been used here for conve-
nience. The term “endopleuron” has been used when referring only to the internal, more lightly
sclerotized portion of the propleuron.

The terms “mesoventrite” and “metaventrite” were proposed by LAWRENCE (1999) to replace
“mesosternum” and “metasternum”, respectively, as used by most coleopterists. The latter two
terms have been misapplied to regions consisting of paired subcoxal elements (preepisterna)
combined with paired katepisterna; the true sternal elements of the meso- and metathoraces
have been invaginated along the midline forming endosternites, and the line of invagination is
often indicated by the discrimen, usually referred to as a median longitudinal “suture”. These
terms are also discussed by BEUTEL and HaAs (2000) and LAWRENCE et al. (1999). Wing vein
nomenclature follows that of KUKALOVA-PECK and LAWRENCE (1993).

The following abbreviations were used for ratios: BL = body length (without head), PL =
median length of pronotum; PW = greatest pronotal width; EL = length of elytra along suture,
EW = greatest width of elytra.

Abbreviations used for specimen depositories: AA (Albert ALLEN Collection, Boise, Idaho,
U.S.A.); ANIC (Australian National Insect Collection, CSIRO Entomology, Canberra,
Australia); CMN (Canadian Museum of Nature, Ottawa, Canada); FMNH (Field Museum of
Natural History, Chicago, Illinois, U.S.A.); MHNS (Museum de Historia Natural, Santiago,
Chile); MSU (Montana State University, Bozeman, Montana, U.S.A.).

Stenocyphon LAWRENCE, gen. n.

Diagnosis. Stenocyphon differs from all other scirtid genera examined in having bidentate
mandibles with well-developed molae, lacinia with apical hooks, a broadly exposed trochantin,
distinctive aedeagus and blade-like ovipositor without styli, and lacking the paired tibial carinae
found in almost all other Scirtidae. The very long and narrow body form occurs only in
Cyphotelus, the impressed frontoclypeal suture only in Microcara, the contiguous mesocoxal
cavities in Sarabandus, Elodes and Flavohelodes, the reduced metacoxal plates in Cyphotelus,
Scirtes and Ora, and the highly unequal metatibial spurs in Scirtes and Ora.

Description. Body (Figs. 1-2) elongate and narrow. Head slightly longer than wide,
strongly declined and more or less concealed from above by pronotum; eyes moderately large,
broadly oval, strongly protuberant, finely facetted; sides of head behind eyes very slightly con-
vergent to base; transverse occipital carina present, continued ventrally on each side as strong
subgenal ridges; paired, posteriorly curved, supra-antennal carinae joined mesally to an anterior-
ly curved frontal ridge, the frons anterior to this steeply sloping and almost vertical; paired
antennal fossae lying below carinae and extending laterally to edge of eye and ventrally for a
short distance but not beyond middle of eye; antennal insertions moderately large and partly vis-
ible from above. Frontoclypeal suture moderately well impressed, slightly curved, with distinct
tentorial pits at either end; clypeus strongly transverse, the sides subparallel. Ventral portion of
head behind occipital carina and between subgenal carinae flat to somewhat concave, except for
gular area, which is slightly convex; corporotentorial bridge very broad. Antennae long and fili-
form, extending about as far as middle of elytra when head is declined in resting position; anten-
nomere 1 shortest and broadest, all others longer and more elongate.

Labrum completely exposed, slightly transverse, anterior edge truncate, anterior angles
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Figs. 1-2. Habitus of Stenocyphon sasajii LAWRENCE; 1, dorsal view; 2, lateral view.

broadly rounded. Mandibles about one and a half times as long as wide at base, moderately
strongly and abruptly curved towards apex and sharply bidentate; basal half of outer edge with
sharp dorsal carina dividing exposed surface from that concealed beneath clypeus and labrum;
molae well-developed, asymmetrical, left one larger, concave, with blunt tooth at apical end,
right one smaller, convex; surfaces of both very finely tuberculate or papillate. Prostheca well-
developed, consisting of membrane lined with long hairs. Maxillae with galea moderately
broad, expanded apically and densely clothed with hairs; lacinia with inner edge lined with long
setae and apex bearing hook-like, tridentate process; apical palpomere more or less subulate or
slightly expanded apically, with obliquely truncate apex. Labium with mentum slightly trans-
verse, sides slightly converging towards apex; ligula broad and apically expanded, truncate at
apex, with internal longitudinal, basally forked strut; apical palpomere subulate, with obliquely
truncate apex.

Prothorax about almost as long as wide, widest at basal third; sides slightly curved posteri-
orly, more strongly so anteriorly where they join strongly rounded anterior edge; anterior angles
absent; posterior angles more or less right; lateral carinae complete but not margined; base
slightly bisinuate with fine marginal bead; disc very slightly convex at middle and with paired
shallow posterolateral impressions; each hypomeron sharply bent near ventral edge, so that a
pair of ventral hypomeral ridges are formed which join anterior edge of pronotum. Prosternum
(Fig. 3) highly reduced anteriorly, consisting of small, triangular area in front of intercoxal
process, which is long and very narrow, extending well behind coxae but not ventrally between
them, and pair of very narrow strips of cuticle extending in front of coxal cavities. Propleuron
(Figs. 4-5) with more or less quadrate, well sclerotized, exposed portion (“trochantin”) forming
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Figs. 3-5. Stenocyphon sasajii LAWRENCE; 3—4, Prothorax and pterothorax; 3, ventral view; 4, lateral view (line = 1

mm); 5. Protrochantinopleuron in lateral view (line = 0.4 mmy).

part of lateral wall and broadly attached to endopleuron, which is slightly expanded apically
with a narrow anterior projection. Procoxae more or less cylindrical and strongly projecting,
with longitudinal carina at apical half of lateral edge. Procoxal cavities very broadly open inter-
nally and externally, with no trace of postcoxal, notal projections.

Scutellum subtriangular, but with sides somewhat curved and apex somewhat rounded or
angulate, rather than acute; anterior edge abruptly raised, straight, simple. Elytra elongate, only
slightly wider at base than prothorax; humeri well-developed but not carinate; apices somewhat
rounded; epipleura narrow and extending almost to apex; punctation confused.

Mesoventrite (Fig. 3) short; sides strongly oblique; anterior edge with pair of strongly ele-
vated coxal rests; discrimen more or less complete, anterior portion widened forming narrow
cavity for reception of prosternal process; mesoventral process short and acute not extending to
metaventrite; mesepisternum sharply elevated anteriorly to form procoxal rest; mesepimeron
much smaller, separated by groove containing two foveae; mesocoxal cavities broadly confluent
and closed laterally by both mesepisternum and mesepimeron; internal meso-metathoracic joint
membranous; mesocoxae conical and projecting; mesotrochantin moderately well-developed
and exposed, subquadrate.

Metaventrite (Fig. 4) moderately long and strongly convex; discrimen complete; metepis-
ternum subrectangular, about 4 times as long as wide; metepimeron not visible. Metacoxae
large, strongly oblique, extending laterally to elytral epipleura; metacoxal plate well developed
only at mesal third, almost absent laterally. Metendosternite with long stalk, moderately long
arms, well-developed ventrolateral processes, long anterior process and approximate anterior
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Fig. 6. Hind wing of Stenocyphon sasajii LAWRENCE (line = 1 mm).

tendons,

Hind wing (Fig. 6) slightly more than twice as long as wide; radial cell about 1.5 times as
long as wide; basal portion of RP weakly sclerotized and forked apically forming base of 13;
apical portion of r3 moderately long, well sclerotized and obliquely longitudinal; cross-vein r4
long, complete but lightly sclerotized where crossed by 2 folds; 4 free veins in medial field;
MP344 joined by cross-vein to CuP + AAs; wedge cell absent; AA4 meeting anal fold; anal lobe
well developed; several pigmented areas located as follows: radial field proximad of radial cell,
anterior portion of radial cell (pterostigma), two patches in apical field delimiting transverse
folds, vicinity of r4, radio-medial loop and medial field.

Legs moderately long and slender; trochanter moderately long; trochanterofemoral joint
strongly oblique but without contact between femur and coxa; femora and tibiae subequal in
length, the former slightly enlarged at middle, the latter slender and only barely expanded api-
cally; tibial surfaces longitudinally rugose but without longitudinal carinae or spines; tibial
spurs well-developed, moderately long, pubescent, those on fore and mid legs subequal in
length, those on hind legs unequal, one being more than 1.5 times as long as the other; tarsus
more than half as long as tibia, tasomere 1 as long as 2—4 combined, 2 to 4 gradually decreasing
in length, 4 lobed below. 5 as long as 3 and 4 taken together; claws simple; empodium absent.

Abdomen almost twice as long as wide, moderately convex; ventrites 1—4 more or less
equal in length, 5 slightly longer; 1 and 2 connate; laterosternites sharply delimited, narrow, that
on segment 7 (ventrite 5) disappearing before apex. Tergites 1-8 moderately well sclerotized,;
spiracles located in pleural membrane, absent on segment 8; tergite 8 in male narrowly truncate
apically, with pair of diverging basal struts; sternite 8 lightly sclerotized apically on each side
but not in middle, and basally around edge of narrowly rounded anterior plate (thus forming a
U). Tergite 9 in male narrowly truncate apically, with paired basal struts; tergite 10 not evident
(completely fused with 9); sternite 9 with a moderately lightly sclerotized narrow posterior
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Figs. 7-9. Stenocyphon sasajii LAWRENCE; 7-8, Aedeagus; 7, dorsal view; 8, lateral view (line = 0.5 mm.); 9, Ovipositor

in lateral view (line = 0.5 mm).

process, rounded at apex, and an anterior plate sclerotized around edge and narrowed to form a
short, truncate anterior strut.

Aedeagus (Figs. 7-8) laterally compressed; phallobase consisting of a pair of broad lateral
sclerites joined ventrally by a narrow sclerotized bridge and partly fused apically to the para-
meres, which are broad at base, abruptly narrowed and dorsally curved towards apex, where
they are flattened, lightly sclerotized and setose (not shown in figures) with slightly emarginate
apex; bases of parameres joined dorsally by narrow, heavily sclerotized, broadly curved bridge
which is closely associated with base of penis; penis with broad, vertically oriented, basal plate
bearing a heavily sclerotized knob which articulates with dorsal bridge and narrow, subcylindri-
cal apical portion, which arises from the ventral surface of plate and then abruptly curves dor-
sally; apex of penis slightly narrowed, but usually with a bulbous, membranous, spiculate
endophallus protruding above the genital opening.

Ovipositor (Fig. 9) about as long as last two ventrites combined and 4 times as long as
wide, widest at basal third; paraprocts fused with proctiger to form convex dorsal sheath, which
is slightly emarginate at base, broadly rounded laterally with longitudinaly sclerotized baccculi,
narrowed anteriorly, 3 times as long as coxites, which are fused into single, laterally com-
pressed, sclerotized blade; styli absent. Internal tract with vulva gradually enlarged anteriorly,
forming a bursa, which is sclerotized at anterior end.

Type species: S. sasajii LAWRENCE
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Distribution, Central Chile.

Biology. Most specimens have been collected in flight intercept traps. An unusual larval
biology is suggested by the presence of a blade-like ovipositor, unknown in other Scirtidae. A
similar type of blade-like ovipositor found in some Ptilodactylidae (especially Cladotominae)
appears to be associated with the occurrence of larvae in sand or gravel bordering streams.

Comments. In addition to the species described below, a second closely related form has
been seen from Tasmania. This species, which is known from two females only, has most of the
features of Stenocyphon; however, the extruded ovipositor on one of the specimens is of a more
typical scirtid type, with apically articulated styli. For this reason, it has not been included in the
genus, and its description must await the discovery of male specimens.

Stenocyphon sasajii LLAWRENCE, sp. n.

With the characters of the genus. Ratios: BL/EW = 3.75-4.35, PL/PW = 0.83-1.00,
EL/EW = 3.05-3.6, EL/PL = 4.3-4.8. Head, prothorax and usually antennomeres 1-3 reddish-
orange; scutellum, elytra, pterothorax, abdomen, and usually legs and antennomeres 4-11 black;
mouthparts usually yellow or yellowish-brown: in some specimens most antennomeres,
mesoventrite, mesopleura, all coxae, trochanters, and basal portions of femora may also be red-
dish-orange or yellowish-red. Most body surfaces clothed with moderately long, suberect, yel-
low hairs. Ratio of antennal lengths: 1.0: 1.15: 1.29: 2.21: 1.71: 1.71: 1.57: 1.43: 1.29: 1.29:
1.43. Antennomere length/width ratios: 1.84, 2.67, 4.1, 5.17, 4.0, 4.0, 3.67, 3,33, 2.81, 2.81,
3.33. Head and pronotal punctation moderately fine and dense, punctures along midline of
pronotum somewhat finer and vertically oriented, without margins, those on either side of mid-
line facing laterally, with a margin on the mesal edge, giving a spiculate appearance; setae on
each side of midline subdecumbent and laterally inclined. Elytral punctation coarser and denser
than on pronotum; setae more or less uniform and posteriorly inclined.

Length 4.5-6.0 mm.

Holotype, %, Chile: Cautin Prov.: Bellavista, n. shore Lago Villarica, 310 m, Site 655, 15-
30. XIL. 1982, Valdivian rainforest, A. NEWTON, M. THAYER (MHNS). Paratypes: CHILE:
Cautin Prov.: 1%, same data as holotype (FMNH); Llanquihhue Prov.: 1 &', 7% %, Lago Chapo,
34 km E Pto. Montt, 300m, 24. XII. 1984-2. II. 1985, 2nd growth Nothofagus, S. & J. PEcK
(ANIC, CMN); Malleco Prov.: %, Cabreria, I. 1977, L. E. PENa (FMNH); Nuble Prov.: 1 2,
Cord. Chillan, Pie Narchant, 15. . 1978, Vidal-TArRINA (AA); 1", 1%, Las Trancas, 19.5 km
ESE Recinto, 1250 m, Site 647, 10. X1I1. 1982—1. Iil. 1983, Nothofagus forest, A. NEwTON, M.
THAYER (ANIC); 1 %, La Tranca [sic], 15. XII. 1983, L. PERA (MSU); Talca Prov.: 1%, Alto
Vilches, 1100 m, 10-12. XII. 1976, H. F. Howpen (ANIC).

Comments. This species is named in honor of Dr. Hiroyuki SAsAJl in celebration of his
retirement and in recognition of his many excellent contributions to the study of Coleoptera.

Discussion

Placement of Srenocyphon
Stenocyphon appears to belong to the family Scirtidae, in spite of its unusual, elongate
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form and the presence of a suite of attributes not found in other members of the family. Some of
the more typical scirtid features include the strongly declined head, sharp subgenal ridges, rela-
tively small prothorax without a basal interlocking mechanism, highly reduced prosternum,
large, projecting procoxae, broadly open mesocoxal cavities, large, mesally excavate metacoxae
extending laterally to meet elytral epipleura, metendosternite with an anterior process, approxi-
mate anterior tendons, relatively long arms, no laminae and a pair of ventrolateral processes,
free third ventrite (not in Amplectopus), absence of the 8th abdominal spiracles (also in
Declinia), and fusion of the 9th and 10th tergites. The hind wing venation is more or less typical
for the group, with a large, triangular, pigmented radial cell, large anal lobe and reduced vena-
tion in the medial field; the slight elongatation of the radial cell and more longitudinal orienta-
tion of radial cross-vein (r3), are correlated with a lengthening of the body, as they are in several
elateriform families (e.g. Callirhipidae, Eulichadidae, Elateridae) The confluence of AAs~ with
the anal fold distinguishes scirtid wings from those of Eucinetidae but not Decliniidae.

Among those features which appear to be unique or atypical in Stenocyphon, the presence
of a frontoclypeal suture occurs in Decliniidae, basal Clambidae and Eucinetidae, and in the
scirtid genus Microcara. Bidentate mandibles have not been seen in any other scirtid, but also
occur in some Eucinetus; they could be autapomorphic in Stenocyphon. A well-developed
mandibular mola and terminal spines or hooks on the lacinia are also unique in Scirtidae,
although reduced molae may be found in the Australian genera Macrohelodes and
Pseudomicrocara. Since both of these structures are also found in Decliniidae, Clambidae, basal
Eucinetidae, as well as Derodontidae and various basal Staphyliniformia, they are probably ple-
siomorphic for Polyphaga and possibly for the order as a whole.

The large, exposed, subquadrate trochantin, broadly attached to the endopleuron, is also
unique in Scirtidae; however the condition in Cyphotelus from New Zealand appears to be more
or less intermediate between that in Stenocyphon and that in typical scirtids, where the trochan-
tin is elongate and slender, narrowly attached to the endopleuron, and often concealed by the
retraction of the head against the procoxae. Among the scirtoids, Declinia has a similarly
exposed trochantin, and it may represent a basal condition in the superfamily.

The mesoventrite in Stenocyphon has a complete discrimen dividing the sclerite at mid-
line; this basal coleopteran feature occurs in several genera, including Macrodascillus,
Macrocyphon, Heterocyphon, Veronatus, Atopida, Byrrhopsis, Scirtes and Ora; however it has
been reduced or entirely lost in many scirtids, including the New Zealand Cyphotelus and most
of the Northern Hemisphere groups. The contiguous mesocoxal cavities in Stenocyphon, occur
also in Elodes, Flavohelodes and Sarabandus, and only in Clambinae among the other scirtoids.
The reduction of the metacoxal plates occurs also in Cyphotelus, Scirtes and Ora; in the last two
genera this is associated with the saltatorial modifications of the hind legs.

The presence of paired longitudinal carinae on the tibiae appears to be almost universal in
Scirtidae; in Amplectopus there is a single carinae only. The absence of these carina in
Stenocyphon may well be primitive, since they do not occur in other scirtoids. The highly
unequal Iengths of the metatibial spurs, however, is probably an autapomorphic feature, which
has developed independently in Scirtes and Ora.

The genitalia of both male and female are unique in Scirtidae. In the case of the aedeagus,
the presence of a phallobase is probably plesiomorphic, well-developed in all other Scirtoidea
and represented in some scirtid genera (Prionocyphon, Mesocyphon, Macrohelodes) by two lat-
eral sclerites connected by membrane (Basalsklerite of NYHoLM, 1972). In Stenocyphon the lat-
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eral portions of this basal sclerite are fairly extensive and they are joined basally by a slender
sclerotized ventral bridge. The dorsal connection between an expanded penile base and the
bridge joining the bases of the parameres is somewhat similar to that occurring in Declinia
versicolor SaKAI and SATO (1996). The blade-like ovipositor, on the other hand, has no counter-
part in other Scirtoidea and is almost certainly autapomorphic.

If Stenocyphon is to be included in Scirtidae, it almost certainly occupies a basal position
within the family. However, it would be premature to propose a family-group name for its inclu-
sion until a more thorough study of scirtid genera is undertaken. Another equally likely candi-
date for subfamily or tribal status is the New Zealand genus Amplectopus, which was placed in
Chelonariidae by Kasap and CrowsoN (1975). This has been discussed by LAWRENCE and
NEWTON (1995) and LAWRENCE et al. (1993).

The Superfamily Scirtoidea and Relationships of the Beetle Suborders

CrowsoN (1960) hypothesized a Triassic divergence of basal Polyphaga into staphylini-
form, eucinetoid and dermestoid stocks. The second of these included a basal group, the
Eucinetoidea (now Scirtoidea), from which the Dascilloidea, Scarabaeoidea, and Elateriformia
may have evolved. LAWRENCE and NEWTON (1982) followed this scheme, referring to the three
lineages as staphyliniform, elateriform and cucujiform. On the basis of wing venation and fold-
ing, KUKALOVA-PECK and LAWRENCE (1993) divided Polyphaga into two groups: the
hydrophiloid lineage with Hydrophiloidea, Staphylinoidea and Scarabaeoidea, and the eucine-
toid lineage with the remaining beetle superfamilies. The inclusion of scarabacoids in the
staphyliniform rather than elateriform lineage has been followed by several recent workers
(SCHOLTZ et al., 1994, BROWNE and ScHOLTZ 1995, HANSEN 1997). LAWRENCE and NEWTON
(1995) and LAWRENCE er al. (1995) redefined Elateriformia to include Scirtoidea, Dascilloidea,
Buprestoidea, Byrrhoidea and Elateroidea.

The constitution of Scirtoidea, as defined by CRowsoN (1960), has remained more or less
unchallenged, except for the doubt expressed by NyHoLm (1972) based on aedeagal differences
between Eucinetidae and Scirtidae, and the addition of Decliniidae (NIKITSKY et al. 1994,
LAWRENCE ef al., 1995, Sakal and SATO, 1996), differing from all other scirtoids in having a
well developed prosternum, while resembling Scirtidae in wing characters and the loss of the
8th spiracles, and Eucinetidae in the form of the trilobed aedeagus.

There is little doubt that Scirtoidea have a large suite of plesiomorphic features which
occur in none of the other polyphagan groups, with the possible exception of Derodontidae (see
below). A plesiomorphic feature for Coleoptera recently pointed out by BEUTEL and HAAS
(2000) is the membranous joint between the mesothorax and metathorax, which is only visible
when the mesocoxae are removed from their housings. This character is claimed to occur only
in Archostemata and Adephaga, but in the latter group the two body segments are secondarily
joined by the interlocking of meso- and metaventrites. One of the synapomorphies uniting
Myxophaga and Polyphaga is considered by these authors to be the loss of this membranous
connection by a fusion within the coxal cavities (often accompanied by a meeting of the two
ventrites). As can be seen in Fig. 3, a similar membranous joint occurs in Stenocyphon, but it is
also present in other Scirtidae, Decliniidae, Eucinetidae, Clambidae and Derodontidae.

Another apparently primitive feature seen in Stenocyphon is the enlarged external trochan-
tin and the broad connection between it and the fused endopleuron. A similar condition occurs
in Declinia, in which a projecting pleural flange extends anteriorly to separate the notum and
sternum. An small anterior flange also occurs in the derodontid genus Peltastica, but it does not
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extend to the anterior edge of the prothorax (HLavac, 1975). The propleural structure in these
basal polyphagans is reminiscent of that in Myxophaga, where the true trochantin and pleuron
have also fused. The condition in Myxophaga, however, is much more like that in Archostemata
and Adephaga, where the largest portion of the external pleuron extends posteriorly behind the
coxa, a situation never occurring in Polyphaga.

The presence of these two primitive features in basal Polyphaga suggests that there may
be a direct relationship between Polyphaga and the ancestral coleopterans which does not
require the interposition of Myxophaga. LAWRENCE (1999) criticized some of the data used to
support the BEUTEL and Haas (2000) subordinal cladogram: Archostemata (Adephaga
(Myxophaga + Polyphaga)). The occurrence of a membranous meso-metathoracic joint in sever-
al families of basal Polyphaga eliminates another synapomorphy of Myxophaga and Polyphaga,
unless one postulates a reversal in both Derodontoidea and Scirtoidea. Another “missing” piece
in the subordinal puzzle is the Eastern Palaearctic genus Sikhotealinia, which has been
described and illustrated by LAFER (1996} and placed in the Jurassic family Jurodidae by
KiREJTSHUK (1999). Unfortunately, this taxon, which appears from the illustrations to have fea-
tures of both Archostemata and Polyphaga, is based on a single specimen, probably male, which
lacks an aedeagus.
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A New Genus and Species of the Subtribe Anisolinina from
Sabah, East Malaysia (Coleoptera: Staphylinidae)

Yasuhiko HAYASHI
Suimeidai 3-1-93, Kawanishi C., Hybgo , 666-0116 Japan

Abstract A new genus Pseudodysanellus is established on Pseudodysanellus sasajii sp. nov.
from Sabah, East Malaysia

About ten years before, I got very interesting species of Anisolinina through the kindness of
my research fellow, Mr. Tateo ITO. This species is well similar in the structures of labial palpi to
the genus Dysanellus BERNHAUER from South America. But the genus includes one species
from Borneo described by BERNHAUER himself, and these Bornean species have been in my
mind about its generic position. Having examined various characters on a species before me I
came to the conclusion that this is not a species of true Dysanellus because of having the differ-
ent structures in limbic conformation of pronotum, but the generic position of BERNHAUER'S
species is unclear. The genus Dysanellus must be a member of Xanthopygini judging from lim-
bic conformation in BERNHAUER's original description. In this paper I am going to describe the
species as Pseudodysanellus sasajii gen. et sp. nov. and give a differential key to these genera.

Terminology and abbreviations used herein are the same as those explained in HAYASHI,
1993.

My sincere thanks are due to Mr. Tateo ITO for his kind offer of very interesting materials
and to Dr. Katsura MORIMOTO, the Emerites Professor of Ky{ishG University for his kindness of
critically reading of this manuscript.

Differential Diagnosis of Dysanellus BERNHAUER and Pseudodysanellus gen. nov.

1. Pronotum with superior lateral line ending at anterior angle and not linked with anterior mar-
gin; last segment of maxillary palpi SHOLL ity Dysanellus
— Pronotum with superior lateral line not ending at anterior angle and linked with anterior mar-
gin of pronotum; last segment of maxillary palpi very long, nearly twice as long as 3rd
................................................................................................................................... Pseudodysanellus gen. nov

Pseudodysanellus gen. nov.
(Figs. 1-15)

Type species: Pseudodysanellus sasajii sp. nov.

Body moderate in size, elongate, subfusiform, rather flattened above, weakly shiny in fore
body and a little more so in hind body.

Head roundly subquadrate, small, gently convex, coarsely punctured, without microsculp-
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ture and with a black spot (tentorial pit?) at each intra-posteri-
or portion of supra-orbital macroseta and smooth in inter-
stices; preclypeus (sensu BLACKWELDER, 1936) membranous;
hind margin feebly emarginate and post genae widely round-
ed. Eyes large, a little longer than post genae and feebly con-
vex. Chaetotaxy on head composed of 6 pairs of macrosetae;
genal ones absent, front-marginal, supra-antennal, supra-
orbital, postgenal, infraorbital and occipital ones well devel-
oped, and occipital ones located near hind margin. Antennae
filiform, long; Ist segment with a long seta at about basal
third. Neck rather slender, less than half as wide as head, with
several coarse setiferous punctures in median part.

Genae sharply ridged at the inferior border from
mandibular insertion near to inferior corner of eyes. Subgenae
flattened, coarsely and sparsely punctured; infragenal line
absent; subgenal macroseta well developed.

Mandibles short and wide, much shorter than head,
sharply ridged deorsally in basal half, each with a long stout
seta at apical third of dorsum and a wide and short subtriangu-
lar tooth, the left tooth obtusely angulate at the tip and right
one bearing a small denticle at the tip.

Labrum rather short, strongly transverse, about one-sixth as long as head, deeply excised
medially, nearly glabrous on dorsum except for marginal parts, which bear several long setae of
various length and densely pubescent along the incision.

Galea strongly dilated apicad and densely pubescent in distal lobe; proximal sclerite
obtrapezoidal, with 2 terminal setae. Lacinia rather narrow, with dense long pubescence along
inner margin. Maxillary palpi (Fig. 4, in oblique view) filiform; st segment the shortest, feebly
curved, slightly longer than wide, without any setae (at least in ventral view); 2nd much longer
than Ist, strongly thickened apicad and gently curved, about twice as long as wide, much thicker
and a little longer than 3rd, very sparsely pubescent in apical half and a few setae of various
tength near apex; 3rd thick, straight, slightly longer than wide, with several setae of various
length at apex; 4th very long, nearly twice as long as 2nd, glabrous, gradually thickened apicad
in male, subcylindrical, somewhat tapered apicad in female, then more narrowed in apical por-
tion, truncate at apex, which is narrowly membranous.

Labial palpi rather short, similar in shape to those of Oxyporus; 1st segment short, a little
shorter than long and with a very fine and short seta near base; 2nd strongly dilated apicad,
strongly transverse, a little shorter and wider than Ist and with a few rather stout setae at apex;
3rd markedly securiform, thinned apicad, sparsely ciliate at apical margin, glabrous, much
longer than the preceding 2 segments combined together, and apex narrowly membranous and
ciliate at the margin. Ligura long, subtriangular, entirely unilobed, bearing a pair of fine setae,
with a pigmented median line. Paraglossae short, reaching apex of Ist segment of labial palpi.
Prementum subquadrate, nearly as long as wide and widely depressed medially.

Mentum short, widely emarginate at anterior margin and rounded at sides, with a pair of
erect setae in each lateral corner, the outer seta thin and short, and inner one very long and stout.
Submentum and gular plate together evenly convex; submentum glabrous except a very long

Fig. 1, Pseudodysanelius sasajii sp.
nov., habitus.



A New Genus and Species of Bornean Anisolinina 365

Figs. 2-7. Pseudodysanellus sasajii sp. nov. 2, head and pronoum, with macrosetal chaetotaxy (fm=front mar-
ginal; io=infra-orbital; o=occipital; pg=posigenal; sa=supra-antennal; so=supra-orbital); 3, labrum; 4, maxil-
la; 5, left mandible; 6. right mandible; 7, labium (m=mentum; pm=orementum).



366 Yasuhiko Hayasm

seta in each side, with a few shallow pits; gular palate wide at base, about a half as wide as sub-
mentum, thence straightly narrowed posteriad and very narrow at neck constriction,

Pronotum suboblong, longer than wide, widely rounded at each angle, narrower and short-
er than elytra; disc gently convex, with rather small and sparse punctures with recumbent stiff
pubescence, and interstices smooth, not microsculptured; superior lateral line barely visible in
the basal half in dorsal view, nearly contiguous with inferior lateral line a little behind anterior
angle in short length but both line not unificated and clearly discernible respectively, thence the
former line only linked with anterior margin, and the latter one ended at outer hind angle of
prosternum; hypomeron wide, nearly horizontal but fully visible in lateral view; anterior margin
visible in half length of pronotal width; chaetotaxy composed of two pairs of macrosetae, viz.
antero-lateral macroseta and latero-basal one. Epimera (hypomeral projection) absent.

Scutellum triangular, densely asperate-punctate, the punctures convex at margins and
somewhat cupped; prescutum well developed.

Elytra subquadrate, flattened, coarsely asperate-punctate with strongly recumbent pubes-
cence; surface weakly uneven as a ripple; hind margin feebly emarginate, obtusely angulate at
about lateral third; sutural space convex but not limited by line; chaetotaxy indistinct, without
developed macrosetae; epipleura not bordered above.

Prosternum gently convex in middle, not ridged medially, without long paired setae; later-
al border long, nearly two-thirds as long as median length, bounded with superior lateral line of
pronotum at anterior angles; prosternal process acute and a little prominent at the tip.
Furcasternum two-thirds as long as prosternum, sharply carinate medially in basal half.

Mesosternum narrow, subpentagonal, nearly as long as wide, nearly flattened, weakly cari-
nate medially in basal fourth, almost glabrous except hind marginal portion, which is shallowly
impressed along hind margin, with fine and sparse setae; mesosternal process narrow, subacute
at the tip, not long, reaching basal third of mesocoxae, which are contiguous to each other; inter-
sternal piece narrow, deeply sunken.

Abdomen elongate, gradually narrowed posteriad, not depressed at base of each segment,
finely and rather sparsely punctured, without stout setae or bristle. In male 7th sternite with a
suboval smooth fovea which bears a hair bundle; 8th sternite widely emarginate at apical mar-
gin; 9th sternite narrow, subfoliaceous and deeply excised at apex; 10th tergite produced poste-
riad and rounded at apical margin. In female 8th sternite subtruncate at apex, very feebly round-
ed at apical margin; 9th tergite rather slender, with a long seta at about apical third and bears 2
very short setae at apex; 2nd gonocoxcite slender, with only a few fine inconspicuous setae;
minute stylus with a long but thin seta at the tip: 10th tergite trapezoidal, narrow, truncate and
with a small triangular process.

Legs slender and long; tibiae nearly straight, very sparsely and finely spinous, with short
pubescence; tarsi 5-segmented, slender, nearly as long as respective tibiae; protarsi not dilated,
somewhat wider in male than in female, a little narrower than apex of protibia, sparsely pubes-
cent on dorsum, with modified pubescence on planta, and each segment nearly as long as wide;
Ist segment of metatarsi as long as the following 2 segments combined together and a little
longer than 5th segment; empodial setae paired, very thin and short.

Male genitalia thick, symmetrical and suboval in ventral view; dorsum of penis widely
membranous in about basal two-thirds; parameres unilobed, rather short, with peg-setae on
inner face,

Notes. The present genus distinctly belongs to Anisolinina in having combination of the
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8 sl

Figs. 8-14. Pseudodysanellus sasajii sp. nov. 8, prothorax, under view of left front comer (ac=anterior cormner,
fs=furcasternum; ill=inferior lateral line; ps=prosternum: sli=superior lateral line); 9, mesosternum; 10, 7th
and 8th abdominal sternite of male; 11, male 9th abdominal sternite; 12, male 10th tergite; 13, female 2nd
gonocoxcite; 14, female 10th tergite.

following features: 1. pronotum with the superior lateral line not unificated with the inferior lat-
eral line, and the former line only is linked with anterior margin of pronotum, while the latter
ends at latero-posterior angle of prosternum; 2. legs with a pair of empodial setae; 3. chaetotaxy
of pronotum consists of two pairs of macrosetae, viz. antero-lateral macrosetae and latero-basal
ones; 4. pronotal epimera (hypomeral projection) absent. This genus is closely related to
Pamimegus in similar structure of labial palpi and slender neck, but in the latter genus 3rd seg-
ment of the labial palpi is cupped and upper surface of fore body is much less sculptured,
smooth, viz. punctures are minute and very sparse. The present genus is also well similar in the
structure of labial palpi to the genus Barygnathus BERNHAUER from Ceylon, but in the latter
genus the superior lateral line of pronotum is discernible near to anterior angle of pronotum and
united with inferior lateral line of pronotum, 4th segment of maxillary palpi is much longer,
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about three times as long as 3rd.

BERNHAUER, 1934, described Dysanellus elegans (spelled as Disanellus elegans) from
Sarawak. Judging from his original description, this species is similar in general appearance to
Pseudodysanellus sasajii sp. nov. except the blackish colour, shagreened derm of fore body, but
I cannot assert that D. elegans belongs to the genus Dysanellus.

Etymology. From the Greece, “Pseudo” (false; sham) is combined with the generic name
Dysanellus BERNHAUER.

Pseudodysanellus sasajii sp. nov.
(Figs. 1-15)

Body elongate-subfussiform, reddish brown in fore body and dark brown in hind body;
antennae with 3rd to 7th segments black and apical 4 segments white; elytra somewhat dark,
with apical margin weakly yellowish; abdomen weakly iridescent, narrowly reddish brown at
hind margin of each segment, with 3rd segment and paratergites a little paler, dark reddish yel-
low, base of 8th segment widely yellowish; 3rd tergite in lateral sides, 6th to 8th in each base
covered with golden pubescence and the rest with strongly recumbent blackish pubescence; legs
yellowish. Length: 14.1-14.4 mm.

Head nearly as long as wide (width/length = 27.0 : 26.0), a little narrower and much short-
er than pronotum (27.0 : 32.0 & 26.0 : 39.0); upper surface weakly convex, coarsely and sparse-
ly punctured except that frons and vertex are narrowly impunctate, the punctures umbilicate.
Eyes large, not so prominent, a little longer than postgenae (13.0 : 11.0). Antennae slender,
reaching at about base of pronotum; all segments longer than wide, not thickened apicad; Ist
segment the longest, 2nd much shorter than 3rd, 8th to 10th segments each only slightly longer
than wide, and each segment with the following relative length: 16.0:9.0: 13.0:8.0:8.0: 8.0
80:7.0:70:7.0:75.

Ventral side of head flattened, sparsely and very coarsely punctured, the punctures becom-
ing shallower anteriad and smaller lateratly.

Pronotum a little longer than wide (37.0 : 32.0), much narrower and a little shorter than
elytra (32.0 : 47.0 & 39.0 : 45.0), feebly emarginate at sides, straight at anterior margin and gen-
tly arcuate at basal one, slightly narrowed anteriad and widest near base; disc with punctures
much smaller and denser those on head, interstices narrower than a longitudinal diameter of
those on head; apical corner in ventral view wide and long.

Scutellum flat, densely asperate-punctate.

Elytra subtrapezoidal, slightly wider than long (47.0 : 45.0), feebly arcuate at sides, feebly
emarginate at apical margin, lateral end of the emargination obtusely angulate, and latero-apical
angles rounded at the tip; upper surface coarsely and densely punctured, the punctures a little
coarser, denser and deeper than those on head; sutural space narrowly convex, finely and dense-
ly punctured.

Abdomen finely and sparsely punctured with recumbent straight pubescence, without
microsculpture, the punctures much finer and denser in base of each tergite, becoming sparser
posteriorly on each segment asperate on paratergites and a little larger on sternites; in male 7th
sternite bearing a smooth fovea in middle, which has a bundle of hairs, 8th sternite shallowly
emarginate at apical margin and triangularly depressed before the emargination; in female 10th



A New Genus and Species of Bornean Anisolinina 369

Figs. 15-16. Pseudodysanellus

sasajii sp. nov, 15, male genitalia,

Iateral view: 16, ditto, ventral view

15 16

tergite truncate at apex and with a small triangular process al apical margin.

Male genitalia symmetrical, elongate-suboval in ventral view, thick, gently narrowed apic-
ad and nearly straight in lateral view; penis widely and subelliptically membranous in basal
two-thirds of dorsum, projecting at apical fifth of ventral side and with a pair of subquadrate
plate being protrudent from apical orifice, which is large and obliquely truncate; parameres
short, about a half as long as penis, subtriangular, fringed with very sparse pubescence of vari-
ous length, rounded at apex in ventral view, which is reaching apex of penis., and the inner face
bearing several sparse peg-setae along margins and about 10 or more ones along median line,

Holotype: &', Mt. Trus Madi (SW slope, 1000-1200 m), Sabah, N. Borneo, Malaysia,
16-20. IV. 1991, M. Sawal leg. (In the collection of Osaka Museum of Natural History,
Osaka). Paratype: 2% %, same locality of the holotype, 26-30. 1V. 1991, M. SAWAI leg.

Notes. This new species is readily recognized by the combination of peculiar head and
pronotum, and the somber brownish body colour.

9 #

7 HiE AV A 4 B Anisolinina 3B BE @ — iR ik e DILEH — LR ED
Dysanellus (BERNHAUER) /N5 %1 72 DZIEFRICA (W2 R L R4 D F o 7 2 2 hnt Lok
B, B9 R A EOWEDELR EPSFBEEZ BIZE 70T, R - FffL LTHRELL.

BRI A A » b E Dysanellus elegans BERNHAUER A% S L Tw A AV R h & oHik 2
EPOCEFHILEBZIZENTEZH, VUIRBOLOIE I PEITWTHA.
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Notes on the Coprophagous Scarab-Beetles (Coleoptera,
Scarabaeidae) from South-East Asia (11I)
A New Species of the Genus Onthophagus from the Philippines*

Teruo OCHI
21-6, Kohudai 5 chome, Toyono-cho, Toyono-gun, Osaka, 5630104 Japan

and

Masahiro Kon
School of Environmental science, University of Shiga Prefecture
2500, Hassaka-cho, Hikone, Shiga, 522-8533 Japan

Abstract A new coprophagous scarabaeid-species is described from the Philippines under the
name of Onthophagus (Gibbonthophagus) sasajii. This species is closely related to
Onthophagus (Gibbonthophagus) diporti BOUCOMONT.

Onthophagus gestroi was described from Sulawesi and Sumatra by HaroLp (1877). Later,
this species was recorded from Borneo, the Philippines, and small islands of the Sunda Islands
{BoucomonT, 1914).

When we examined many specimens, which were identified as Onthophagus gestroi by
BALTHASAR’s (1963) key, from various localities, we found specimens from the Philippines are
different from those of the other localities including Sulawesi and Sumatra in some external
characters. In addition, this form appears to be similar to O. duporti BOUCOMONT. After a careful
examination, we concluded that the form from the Philippines is specifically distinct from O.
gestroi and also O. duporti. Thus, we herewith describe a new species of Onthophagus from the
Philippines based on these specimens.

Onthophagus (Gibbonthophagus) sasajii sp. nov.
(Figs. 1-5)

Length: 5.0-7.4 mm; width: 2.9-3.9mm. (n = 60).

Body small, oval, strongly convex; dorsal side shining, somewhat densely clothed with
short yellowish-white hairs; ventral side including pygidium also shining, partly clothed with a
little long yellowish hairs. Colour black to brownish-black, sometimes partly paler; head and
pronotum usually brownish-black except for yellowish lateral margins of the latter, and tinged
with weak greenish to cupreous lustre; elytra blackish-brown, each with two variable yellow to
yellowish-brown transverse bands; the basal band extending from the 2nd to 7th interstriae, often

*This study was supported in part by a Grant-in-Aid from the Ministry of Education, Science, Sports and Culture,
Japan (No. 11833014).
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constricted at the 3rd and 5th interstriae; the apical band extending from the 2nd to 8th interstriae,
sometimes well developed at the 6th and 7th; the two bands frequently joined at the 6th interstria;
pygidium, apical and lateral parts of abdomen, and all femora yellow to yellowish-brown; mouth
parts, palpi, antennae including club-segments, and tarsi reddish-brown.

Male. Head a little produced forwards and broader than long; clypeus subtrapezoidal in
outline, with anterior margin usually truncated and a little reflexed in the middle, frequently
gently rounded at the apical median portion: clypeal suture often briefly carinate at the frontal
section in the middle, not carinate and finely defined at the genal section; genae a little produced
laterad, with genal angles rounded; frons with a pair of short subconical horns which are a little
separated and joined by a fine sharp carina at base; vertex slightly and transversely depressed at
the middle; surface rather densely and unevenly punctured, the punctures becoming sparser and
smaller on vertex.,

Pronotum rather convex, about 1.37-1.41 times as wide as long (n = 5), with a very obtuse
median longitudinal impression along midline in basal half; anterior margin bisinuate and finely
bordered, with median portion slightly produced forwards; lateral margins evenly rounded ante-
riad, weakly sinuate posteriad, finely bordered; anterior angles well protrudent, with apices sub-
quadrate; posterior angles distinctly obtuse; basal margin widely rounded, finely but clearly bor-
dered; disc gently declivous in anterior two-fifths, the declivity with three tubercles; an anterior
tubercle placed just behind anterior margin at the middle, and a pair of posterior tubercles
placed at the upper edge of the declivity and a little separated, the interspace between them shal-
lowly and [ogitudinally depressed forwards; surface shining on the posterior part and slightly
micro-granulose on the anterior declivity, somewhat densely and strongly punctured, with
smaller punctures intermixed, the strong punctures becoming asperate or granulate anteriad.

Elytra about 1.36-1.44 times as wide as long (n = 5); striae finely and shallowly
impressed, with strial punctures small, shallow, and a little transverse; the 7th striae clearly
curved; interstriae weakly convex, more or less shining though slightly micro-granulose, a little
sparsely, finely and asperate-punctured; sutural interstriae sometimes weakly and longitudinally
raised in the middle.

Pygidium slightly convex, carinate at base, strongly shining, somewhat densely and
strongly punctured. Protibiae stout and broad, with four lateral teeth; the 1st tooth sharp, the 2nd
the largest, the 3rd clearly smaller than the 2nd, the 4th small.

Aedeagus: phallobase relatively long, about 1.35-1.50 mm in length (n = 5); parameres
about 0.70-0.75 mm in length (n = 5), with apices flattened and a little broadened in dorsal
view,

Female. Head more transverse than in male; clypeus more widely subtrapezoidal in out-
line; clypeal suture with the frontal section strongly carinate, well raised, and weakly procurved,
the clypeo-genal section only finely defined, not carinate; vertex with a slightly postcurved
transverse carina, the carina more strongly raised and longer than the frontal one; surface more
strongly and rugosely punctured, especially on clypeus. Pronotum less convex than in male,
1.38-1.47 times as wide as long (n = 5); disc narrowly declivous just behind anterior margin,
with the median upper edge of the declivity produced forwards as a boss-like tubercle; surface
more strongly and densely punctured. Elytra 1.32-1.44 times as wide as long (n = 5). Protibiae
broader with stronger lateral four teeth.

Type series. Holotype: &', Bicol National Park, Nr. Daet, C. Luzon, Luzon Is., the
Philippines, 8. VIIL. 1988, D. MoHAGAN leg. Paratypes: 284" &, 25% ¢, the same data as the
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Figs. 1-5, Onthophagus spp.; figs. 1-4. Onthophagus (Gibbonthophagus) sasajii sp. nov., 5, Onthophagus
(Gibbonthophagus) duporti BOUCOMONT, male, 1, body, dorsal view (male); 2, right protibia, dorsal
view (male); 3, head and apical part of pronotum, dorsal view (female); 4, lateral and dorsal views of
male genitalia; 5, lateral and dorsal views of male genitalia.
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holotype; 14", 2% %, Asin Hot Spring, Nr. Baguio, N. Luzon, Luzon Is., the Philippines, 10. V.
1978. The holotype will be deposited in the Entomological Laboratory, Kyushu University.

Further specimens examined: 1 &', 2% %, Mt. Kanlaon, Negros Is., the Philippines, 19. V. 1988.

Etymology. This species is named in honor of Prof. H. Sasaii, one of the dominant figures
in coleopterology in Japan.

Notes. This species is closely related to Onthophagus (Gibbonthophagus) duporti
BoucoMonT, 1914 from India, Myanmar, and Indochina, but is easily distinguished from the
latter by the following characteristics: 1) body much smaller; 2) head with each gena more
strongly preduced laterad, whereas in O (G). duporti it is clearly narrow and less produced later-
ad, especially in the male; 3) pronotum more strongly and more densely punctured; 4) in the
male, a pair of cephalic horns placed a little behind anterior margin of eyes, whereas in O (G).
duporti, they are placed a little before the anterior margin of eyes; 5) in the male genitalia,
aedeagus clearly smaller with parameres slender near each apex in dorsal view.

BUEPATHE - L B 74 VY EDI TNy aH FO—HH IhET71VYE
YR 3§ % Onthophagus gestroi ST & ik, 4 BIFRG 217 o 724 % Onthophagus
(Gibbonthophagus) duporti BOUCOMONTILITERDFHITH 5 Z L AL, 14 AT Z -0k L
T, Onthophagus(Gibbonthophagus) sasajii & % USRI Z 1772,
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Notes on Some Coleopteran Groups of
the Himalo-Japanese Element in Northern Vietnam*
II. On the genus Ischalia (Anthicidae: Ischaliinae)

Masataka SATO
Laboratory of Nature Conservation, Graduate School of Nagoya Women's University,
Mizuho-ku, Nagoya, 467-8610 Japan

and

Nobuo OHBAYASHI
Entomological Laboratory, College of Agriculture, Ehime University,
Matsuyama, 790-8566 Japan

Abstract Two new species of the Anthicid genus Ischalia, . (s. str.) sasajii sp. nov. and /.
(Psendohomalisus) acco sp. nov. are described with a checklist of the genus. The discovery of
the latter species from Northern Vietnam proves that the subgenus Pseudohomalisus is an ele-
ment of Himalo—Japanese fauna.

We have fortunately obtained two species of the genus fschalia which are collected by a
member of faunal research for Vietnam in 1995 arranged by the National Science Museum (Nat.
Hist,), Tokyo, under the leadership of Dr. S.-1. UENO. After careful studies of the specimens, we
recognized them as new species belonging to the subgenus Ischalia s. str. and the subgenus
Pseudohomalisus respectively.

They will be described in the following lines.

In addition, we will enumerate the species of the genus Ischalia at the end of this. As was
shown in the list, the distribution pattern of the most members belonging to the subgenus
Pseudohomalisus seems to be a group of the Himalo-Japanese Element.

The abbreviations used in the present paper are as follows: TW — transverse diameter of
each eye in dorsal aspect; HW — greatest width of head including eyes; PW — greatest width of
pronotum; PL — length of pronotum along median line; EW — greatest width of elytra; EL ~
greatest length of elytra.

All the type series are deposited in the collection of the National Science Museum (Nat.
Hist.), Tokyo.

This paper is dedicated to Prof. Hiroyuki SASAJI in commemoration of his retirement from
the Fukui University.

#This study is supported by the Grant-in-aid No. 06041116 for Field Research of the Monbusho International
Scientific Research Program, Japan.
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Genus Ischalia PASCOE

This genus consists of 25 species in the present knowledge, though divided into two sub-
genera by the structure of mesepisternum. The subgenus Ischalia s. str. of which the mesepister-
na is separated to each other contains 12 species and they are distributed over China, Southeast
Asia, Sunda Islands, Philippines, and North America. The other one, Pseudohomalisus has con-
tiguous mesepisterna and contains 13 species which are distributed over from Nepal to Japan
and Far East Russia via Thailand, Taiwan and China.

The distribution pattern of the latter subgenus is assigned to the Himalo-Japanese Element.
However, the distribution of 1. (P.) brachyptera, kunashirica and takane extends toward the
northern district of the element. It is presumed that the subgenus Pseudohomalisus may have
differentiated from Ischalia at the Paleotertiary era when the climate was warmer and have
spread to Far Eastern Asia. But the succeeding cold climate limited their distribution to the
Himalo-Japanese belt and some of them seem to have remained as relics. It is possible to regard
the distribution pattern of Psewdohomalisus as the West-Chinese Elements by SHIROZU (1947)
in a broad sense.

Ischalia (s.str.) sasajii M. SATO et N. OHBAYASHI, sp. nov.
(Fig. 1)

Female. Body elongate and closely covered with pubescence, which is more erect and
sparse on elytra than on the other parts. Color almost brownish black to dark brown, with
brownish tarsi and mandibles. Lateral and posterior margins of pronotum, elytra and labrum
reddish orange, but each elytron furnished with a longitudinal black stripe along the suture on
basal half.

Head suboval, transversely concave behind clypeus and shallowly longitudinally so
between antennal sockets, and microreticulate on the surface; clypeus distinct and its anterior
margin straight, with rounded angles; eyes lateral and moderately prominent; HW/TW 3.17.
Antennae filiform, somewhat loose and attaining to the middle of elytra, 1st segment stout and
2.6 times as long as 2nd, which is the shortest, 3rd as long as the Ist, 4th to 10th elongate and
becoming slightly shorter in order, 11th 1.8 times as long as 10th.

Pronotum subtrapezoidal, irregularly concave postriad, gibbous anteriad; PW/HW 1.21,
PW/PL 1.64; lateral margins ridged and evenly rounded, but distinctly sinuate at basal third;
front angles rounded, hind angles triangularly prominent; disc finely punctate, provided with a
median carina on basal third, a pair of transverse impression on lateral sides of the carina and
ovate one at postero-lateral margins; integument microreticulate.

Elytra elongate, flat; EW/PW 1,74, EL/EW 2.43; shoulders distinct; sides gently arcuate,
with rounded apices; surface strongly, contiguously and somewhat rugosely punctate; each
elytron provided with a prominent costa which extends from humerus to near apex and is evenly
curved, though sinuate at basal fourth, and with a short distinct carina at humerus.

Mesepisternum extending from side to apical portion of mesosternum, but not contiguous
each other.

Length: 6.2 mm; breadth: 2.0 mm.

Male. Unknown.
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Figs. 1-2. Habitus. 1, Ischalia (s. str.) sasajii M. SATO et N. OuBaYasHl, sp. nov.; 2, Ischalia
(Pseudohomalisus) acco M. SATO et N. OHABAYASHI, Sp. nov.

Holotype: %, Mt. Phang Si Pang, N. rdg., alt. 1,950 m, Lai Chau Prov., N. Vietnam, 13.
V. 1995, A. SAITO leg.

The present new species resembles I. chinensis YOUNG, but can be distinguished from the
latter by median carina of pronotum short, each elytron with black stripe and different propor-
tion of antennal segments.

This species is named after Prof. Hiroyuki SASAJI in honor of his great contribution in
Coleopterology.

Ischalia (Pseudohomalisus) acco M. SATO et N. OHBAYASHI, sp. nov.
(Fig. 2)

Female. Body elongate, depressed and closely covered with pubescence, which is more
erect and sparse on elytra than on the other parts. Color almost brownish black to dark brown,
with brownish tarsi and labrum. Margins of pronotum and elytra yellowish orange.

Head suboval, transversely concave behind clypeus and rather longitudinally so between
antennal sockets, and microreticulate on the surface; clypeus distinct and its anterior margin
slightly emarginate, with rounded angles; eyes lateral and moderately prominent; HW/TW 3.75.
Antennae filiform, rather loose and attaining to the basal third of elytra; 1st segment stout and
1.9 times as long as 2nd, which is the shortest, 3rd 0.9 times as long as the 1st, 4th to 6th elon-
gate and becoming shorter in order, 7th to 10th suboval, 11th 1.5 times as long as 10th.

Pronotum subtrapezoidal, irregularly concave postriad, gibbous anteriad; PW/HW 1.27,
PW/PL 1.46; lateral margins ridged and evenly rounded, but distinctly sinuate at a prebasal por-
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tion; front angles rounded, hind angles triangularly prominent; disc finely punctate, provided
with a median carina on basal two-thirds, and a pair of transverse groove on lateral sides of the
carina at basal third; integument microreticulate.

Elytra elongate, flat; EW/PW 1.79, EL/EW 2.24; shoulders distinct; sides gently arcuate,
with rounded apices; surface strongly and closely punctate; each elytron provided with promi-
nent costa which extends from humerus to near apex and is evenly curved, though sinuate at
basal fourth, and with a short distinct carina at humerus.

Mesosternum somewhat triangularly swollen:; mesepisternum extending from side to the
apex of mesosternum and contiguous each other.

Length: 5.2 mm; breadth: 1.7 mm.

Male. Unknown.

Holotype: ¥, Mt. Phang Si Pang, N. rdg., alt. 1,950 m, Lai Chau Prov., N. Vietnam, 13.
V. 19935, A. SAITO leg.

The present new species is similar to 1. arisana KONO, but can be distinguished from the
latter by entirely yellowish orange elytra, a pair of transverse and deep groove on the pronotum
and different conformation of antennae,

The latinized specific epithet, acco is named after a nickname Akko of Dr. Akiko SAITO
who collected this interesting species.

A check list of the genus Ischalia PASCOE, 1860

Subgenus Ischalia s. str.

1. 1. (s. str.) apicalis BLAIR, 1912: 532 Burma, Thailand
2. L (s. str.) atricornis Pic, 1938: 286 Malaysia
3. L (s. str.) basalis WATERHOUSE, 1877: 28 Java, Sumatra
4. [ (s. str.) blairi PIC, 1912: 221 Sumatra
= L (s. str.) apicalis PIC, 1912: 6
5. L (s. str.) bryanti BLAIR, 1914: 318 Borneo
6. I (s. str.) californica VAN DYKE, 1938: 190 N.America
7. I (s. str.) chinensis YOUNG, 1976: 213 China
8. L (s. str.) dimidiata BLAIR, 1920: 134 Philippines
9. I (s. str.) indigacea PASCOE, 1860: 54 Borneo
10. L (s. str.) philippina BLAIRR 1920: 135 Philippines
11, 1. (s. str.) sasajii M. SATO et N. OHBAYASHI, sp. nov. 2001:376 Vietnam
12. L (s. str.) vancouverensis HARRINGTON, 1892: 132 N.America

Subgenus Pseudohomalisus PAULUS, 1971

1. I (Pseudohomalisus) acco M. SATO et N. OHBAYASHI, sp. nov. 2001:377  Vietnam
2. 1. (Pseudohomalisus) arisana KONO, 1935: 158 Taiwan
3. I (Pseudohomalisus) brachyptera NIKITSKY,1994: 35 Far East Russia
4. I. (Pseudohomalisus) kunashirica NIKITSKY,1994: 33 Kunashiri Is.
5. I (Pseudohomalisus) latemarginata N. OHBAYASHI et TOYAMA, 1994: 146 Taiwan
6. I. (Pseudohomalisus) luteolineata PiC, 1912: 142 Japan
7. L. (Pseudohomalisus) martensis PauLus, 1971: 78 Nepal
8. I (Psendohomalisus) nepalensis PAULUS, 1971: 78 Nepal
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9. I. (Pseudohomalisus) patagiata 1LEWIS, 1879: 463 Japan
10. 1. (Pseudohomalisus) suturalis BLAIR, 1912: 532 Assam
11. I (Pseudohomalisus) takane M. SAITO, 1994: 339 Japan
12. I (Pseudohomalisus) tsuyukii N. OHBAYASHI et TOYAMA,1994: 148 Thailand
13. L (Pseudohomalisus) uenoi M. SATO, 1990: 102 Taiwan

% #
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A Revision of the Japanese Species of the Subgenus Badister
(Coleoptera: Carabidae)

Seiji MORITA
Higashi-gotanda 5-19-7, Shinagawa-ku, Tokyo 141~0022 Japan

Abstract The Japanese licinine carabid species of the subgenus Badister are revised. B. pictits
is redescribed. A new species is described from Hokkaido, under the name of B. sasajii, but
differs from it mainly in the less convex eyes and structure of aedeagus.

Introduction

Since a female specimen of the genus Badister was collected by myself in Hokkaido, North
Japan, twenty-five years have already passed. At that time, it was evident on the spot that noth-
ing like this form had previously been known from Japan. Since my discovery, additional speci-
mens of the same species have been taken in Hokkaido, and materials from Sakhalin Is., Siberia
and Europe have been accumulated for comparative study.

In this paper, therefore, [ am going to deal with the species in question and the single known
species previously described by an old author. I am pleased to have this opportunity to dedicate
the present study to Dr. Hiroyuki SAsAJI, who will soon retire from Fukui University. He has
affectionately watched my study of carabid beetles for a long time.

Abbreviations

The abbreviations used herein are as follows: L — body length, measured from apical margin
of clypeus to apices of elytra; HW — greatest width of head; PW — greatest width of pronotum;
PL — length of pronotum, measured along the mid-line; PA — width of pronotal apex; PB -
width of pronotal base, measured between post angular setae; EW — greatest width of elytra; EL
— greatest length of elytra; TL — length of metatarsus; M — arithmetic mean; NSMT - National
Science Museum (Nat. Hist.), Tokyo.
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BERLOV, Shigehisa HORI, Masahiro ISONO, Erich KIRSCHENHOFER, Hideaki MATSUMOTO,
Masato MoRi, Akira SATO, and Katsumi SHIRAL

Genus Badister CLAIRVILLE, 1806

Type species: Carabus bipustulatus FABRICIUS, 1792.

The two dominant subgenera, Badister and Baudia, are represented in Japan. Almost all the
known species were redescribed by NAKANE in 1985.

In addition to the features pointed out by BALL (1959, p. 189), I am going to add the follow-
ing peculiarities. The basal foveae of the pronotum have a minute spot at the apex of the bottom
on each side, which is brown to blackish brown. The apex of the antennal segment XI has a
microscopic spine on each side, though it is difficult for me to observe it in detail. A similar
structure in certain species of the genus Mormolyce was previously discovered (BALL, 1975, p.
149, figs. 14-A, 14-B).

Badsiter (Badister) pictus BATES
[Japanese name: Yotsumon-katakiba-gomimushi]
(Figs.1-9)

Badister pictus BATES, 1873, Trans. ent. Soc. London, 1873: 257: type locality: Kawachi. — NAKANE,
1963, Icon. Ins. Japon. Col. nat, ed.. Tokyo, 2: 45, pl. 23, fig. 10. — KASAHARA, 1985, Coleopt. Japan
Col., Osaka, 2: 153, pl. 28, fig. 5.

Badister (s. str.) pictus: NAKANE, 1985, Nat. & Ins., Tokyo, 20 (11) : 22, 23, fig. I. — Komaroy, 1991,
Ent. Obozr., 70: 95, 102, figs.13, 26.

Diagnosis. Body elongate and fragile with slender appendages; elytra with two isolated
spots on each side; mesosternum, mesepisternum, mesepimeron and elytral epipleura orange;
apical lobe of aedeagus dilated in lateral view, and with a tooth on ventral side.

Redescription. L: 5.43-6.29 mm. Body elongate, fragile, and with slender appendages.
Head black; prothorax, elytra, scutellum, mesosternum, mesepisterna, mesepimera and elytral
epipleura orange; elytra with strong iridescent lustre and two black spots on each side; elytral
spots seldom fused laterally on each side; metepisternum orange to brown; metasternum,
metepimera, sternites blackish brown to brown; mouth parts, antennal segments I and legs red-
dish brown; antennal segments II-IV or V blackish brown, becoming paler towards apices; palpi
reddish brown, but the apical segments brown; mandibles, labrum and clypeus dark brown to
blackish brown.

Head not large; PW/HW 1.21-1.34 in 64 &, 1.22-1.29 in 4% % from Ojaga-ike; eyes
moderately convex; frontal furrows obliterated; two pair of supraorbital pores lying on parallel
lines; genae very short and oblique in dorsal view; antennae filiform and reaching the middle of
elytra; relative lengths of antennal segments as follows: I: II: IIL: IV : V : VI: XI = 1.0: 0.37:
098:1.08:1.05:1.01:0.98.

Pronotum transverse, flat and widest at apical 1/4 (measured along mid-line); PW/PL
1.36-1.42 (M 1.39) in 6 &' &', 1.38—1.54 (M 1.46) in 4% ¥, PW/PA 1.35-1.39 (M 1.37) in
643, 1.33-1.44 (M 1.38) in 4% ¥, PW/PB 1.23-1.29 (M 1.28) in 68 &, 1.24-1.31 (M 1.30)
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Figs. 1-9. Male genital organ of Badister (Badsiter) pictus BATES.—1. Aedeagus, left lateral view; 2, aedeagus,
ventral view; 3, apical part of aedeagus, dorsal view, 4, same, left lateral view; 5, right paramere, left lateral
view: 6, left paramere, left lateral view; 7, extracted inner sac, left lateral view; 8, extracted and everted
inner sac, almost dorsal view, showing copulatory piece and teeth-patch; 9, genilal segment. Scale: A — 0.6
mm for 1-6; B — 0.3 mm for 7, 8; 0.6 mm for 9.

in 4% ¢ from Ojaga-ike; apex moderately emarginate, and narrower than base; PA/PB
0.91-0.97 M 0.93) in 64 &', 0.91-1.00 (M 0.94) in 4 ¢ ¥ from Ojaga-ike; sides weakly arcuate
in front, convergent or very weakly arcuate posteriad; reflexed parts rather wide and not promi-
nent, and becoming wider posteriad and merging into basal fovea on each side; hind angles
widely rounded, or slightly angulate at the position of post angular setae; base straight at mid-
dle, and arcuately oblique at the sides; apical angles produced and rounded at the tips; anterior
pair of marginal setae inserted at the widest part; anterior transverse impression obsolete; poste-
rior transverse impression very shallowly impressed; median line fine, distinct, reaching neither
apex nor base, and with fine transverse wrinkles at the basal part; basal foveae wide and very
shallow; microsculpture composed of isodiametric meshes.

Elytra elongate and narrow; EW/PW 1.44 -1.52 (M 1.49) in 64' &', 1.43-1.61 (M 1.52) in
4% $: EL/EW 1.67-1.70 (M 1.68) in 65" &, 1.61--1.67 (M 1.64) in 4% ¥; basal part narrow;
basal border narrowly and strongly arcuate and joining or close to stria 1; sides weakly arcuate,
and then moderately so towards apices; epipleuron narrow at base, becoming wider towards the
level of mid coxa, which is the widest, and gradually narrowed towards apex; apices separately
rounded, with a re-entrant angle at suture; scutellar striole very long, lying on interval II, and
joining stria 2 at base, usually joining stria 1 at apex, rarely free; basal pore weak and situated at
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the base of stria 2; intervals flat; striae fine and smooth; interval 3 with 2 dorsal pores, anterior
one at 3/10-2/5, posterior one at 13/20-7/10 from base, respectively; microsculpture composed
of very fine transverse meshes.

Ventral side impunctate; sternites | and 2 with several wrinkles; anal sternite usually
widely arcuate at apex, rarely shallowly emarginate.

Legs slender; segments of meso- and metatarsi each with inner and outer longitudinal cari-
nae on dorsal side; claw segment of each metatarsus with many hairs on ventro-lateral sides;
TL/HW 1.60-1.67 (M 1.63)in 34" d", 1.45-1.63 (M 1.52) in4 % ?.

Genital segment elongate, and with a narrow and short handle (cf. MORITA, 1999, p. 601);
aedeagus elongate and high in apical 1/3 in lateral view; bifurcated point of the left strip situated
near the basal part; left strip very narrow and weakly arcuate; apical lobe elongate and inclined
to the left in dorsal view; apex dilated in lateral view, and with a tooth on ventral side. Inner sac
armed with a copulatory piece and a teeth-patch; copulatory piece strongly bent, and with wide
basal part; a teeth-patch lying near the ventral side of aedeagus. Right paramere elongate, left
one wide, the left being longer than the right.

Specimens examined. 2 §' &, 4% %, Ojaga-ike, Togane-shi, Chiba Pref., 2. X. 1997, S. MORITA leg.;
44 &, Ojaga-ike, Togane-shi, Chiba Pref,, 16. XI. 1991, A. Izuml leg.; 1 4", Ichikawa-shi, Chiba Pref., 19.
IX. 1973, S. MORITA leg.; 1%, Toride, Riv. Tone-gawa, Ibaraki Pref., 5. VIIL. 1982, S. MORITA leg.; 1 &',
Toride, Riv. Tone-gawa, Ibaraki Pref., 3. VIIL 1985, A. IzuMi leg.; 2% %, Toride, Riv. Tone-gawa, Ibaraki
Pref., 26. VIL 1986, A. Izumi leg.; 1 ', Toride, Riv. Tone-gawa, Ibaraki Pref., 29. IX. 1991, S. MORITA
leg.; 24" &, Sugiyama-ché, Toyohashi-shi, Aichi Pref., 18. V. 1995, K. SHIRAL leg.

Range. Japan (Honshu, Shikoku, Kyushu); Formosa.

Notes. This is a remarkable species evidently isolated from the other members occurring
in the Eurasian Continent. It is unique in fragile body with slender appendages, modified elytral
spots and apical lobe of aedeagus.

So far as I am aware, the northern limit of its distribution is Takisawa-mura, Iwate
Prefecture, Toéhoku district, Honshu (SATAKE & KASAHARA, 1985, p. 189), though there is a
possibility of its discovery in the Russian Far East (KRYZHANOVSKU ef al., 1995, p. 159).

According to the illustration shown by KOMAROV (1991, Fig. 26) and to my own study,
apex of aedeagus of this species is strongly dilated and dentate at dorsal side in lateral view, and
the dorsal membranous part was produced near the apex of the aedeagus, though this part was
reduced in dried condition,

Badister (Badister) sasajii MORITA, sp. nov.
[Ezo-katakiba-gomimushi]
(Figs. 10, 12-18 )

Badister pictus: MORI, 1979, Jessoensis, (6): 74.

Diagnosis. Body robust; head not large; eyes weakly convex; elytral spots anteriorly with
transverse limit (not rounded limit); mesosternum, mesepisterna and mesepimera black; copula-
tory piece of aedeagal inner sac with apical part strongly produced, twisted and wide at the
apex.

Description. L: 5.90-6.58 mm. Body robust; head not large. Colour as in B. (B.) lacerto-
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10 11

Figs.10-11. Badister spp.; 10, Badister (Badister) sasajii MORITA, sp. nov.; 11, BB.) lacertosus STURM.

sus STURM (1815, p. 188); head black; pronotum, elytra and scutellum reddish brown; elytra
slightly darker at basal parts, with a black spot on each side, anterior margin of the spot trans-
verse (not rounded); ventral side black, but prothorax and elytral epipleura reddish brown;
mouth parts and legs reddish brown; mandibles antennal segments II-IV brown; palpi and
antennal segments I, V-XI reddish brown to brown.

Head not large; PW/HW 1.39-1.48 (M1. 42) in 118 &', 1.38-1.41 in 7% %; eyes small
and weakly convex; genae very short and slightly rounded; anterior supraorbital pore larger than
the posterior one; mentum tooth very slightly porrect and simple at the tip; antennae filiform and
reaching a little before the middle of elytra; relative lengths of antennal segments as follows: I :
O:II:IV:V:VI:XI=10:041:075:0.89:081:0.79:080in 11y and 7% %.

Pronotum convex and widest at apical 1/4 (measured along mid-line); PW/PL 1.35-1.45
(ML. 39) in 118 d", 1.37-1.46 (M 1.43) in 7% %; PW/PA 1.37-1.44 (M 1.41) in 113 &,
1.37-1.41 (M 1.39) in 7% £; PW/PB 1. 29-1.33 (M 1.32) in 114" &', 1.30-1.40 in 7% ¥; apex
usually strongly emarginate; apical angles produced and rounded at the tips; PA/PB 0.89-1.05
(M 0.95) in 118 &, 0.95~1.01 (M 0.97) in 72 %; sides strongly arcuate in front and weakly so
posteriad; reflexed lateral parts narrow, and becoming wider posteriad, rarely reaching basal
fovea on each side; hind angles widely rounded; anterior pair of marginal setae inserted at the
widest part; anterior transverse impression distinct near the median line, but obsolete at the
sides; posterior transverse impression very shallowly impressed; median line clearly impressed
on the disc, reaching apical margin, and obsolete at the basal part; basal foveae rather deep and
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usually rounded; microsculpture composed of isodiametric meshes.

Elytra convex; shoulders widely rounded; striae not clearly impressed, usually weakly
crenulate, but becoming indistinct at apices; scutellar striole rather long and situated on interval
I, free or joining stria 1 at the apex, rarely situated on interval II; intervals weakly convex; sides
moderately arcuate throughout; EW/PW 1.38-1.51 (M 1.44) in 1] &, 1.39-1.46 (M 1.43)in 7
2 2: EL/EW 1.50-1.59 (M 1.54) in 11 & &, 1.47-1.56 (M 1.53) in 7% ¥; basal pore distinct;
two dorsal pores distinct, the anterior one situated at basal 3/10-2/5, the posterior one at 3/5-
7/10; microsculpture composed of fine transverse lines or meshes.

Ventral side impunctate; sternites 1-3 with several wrinkles; anal sternite narrowly arcuate
at apex in &, slightly emarginate at apex in %.

Legs slender; segments of meso- and metatarsi each with inner and outer longitudinal cari-
nae on dorsal side; claw segment of each metatarsus with many hairs on ventro-lateral sides;
TL/HW 1.34-1.52(M 1.45)in 94 &, 1.24-1.26 M 1.25in 5% %).

Genital segment wide and without handle; aedeagus elongate and weakly arcuate in lateral
view; viewed laterally, bifurcated point of left strip at about middle; left strip short, arcuate,
poorly sclerotized at the bifurcated part, but gradually and moderately so towards apex; apical
lobe produced in lateral view; apex rather wide, and with a tooth on ventral side, which is wide

12

14

13

Figs. 12-18. Male genital organ of Badister (Badsiter) sasajii MORITA, sp. nov.—12, Aedeagus, left lateral view; 13,
same, ventral view; 14, right paramere, left lateral view; 13, left paramere, left lateral view; 16, extracted inner sac,
left lateral view; 17, extracted and everted inner sac, almost dorsal view, showing copulatory piece and teeth-
patch; 18, genital segment. Scale: A - 0.6 mm for 12-15: B - 0.3 mm for 16, 17; 0.6 mm for 18.
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and obtuse at the apex.

Inner sac partially covered with poorly sclerotized scales and armed with a copulatory
piece and a teeth-patch; copulatory piece wide, rough on the surface, and with some wrinkles;
apical part strongly produced, twisted, and with wide apex; teeth-patch composed of small
spines and lying on the ventral side of inner sac; right style narrow; left one wide.

Type series. Holotype: &, allotype: %, Sapporo-shi, Riv. Toyohira-gawa, 19-26. VL
1997, S. HoRI leg. (NSMT). Paratypes: 1%, Ebetsu, Riv. Ishikari-gawa, 13. VI. 1975, S. MORI-
TA leg.; 1%, Iwaobetsu Spa, 28. VII. 1978, H. DETANI leg.; 14", Kenbuchi-ch6, Riv. Wassamu-
gawa, 1. V1. 1980, H. MATSUMOTO leg.; 1%, Ishikari-chd, 7. VII. 1981, M. MORI leg.; 14,
estuary of Riv. Ishikari-gawa, 8. VIIL. 1981, H. MATSUMOTO leg.; 1%, Abashiri-ko, 3. VL.
1990, H. MATSUMOTO leg.; 1%, Rishiri Is., 15. VIIL 1992, A. SATO leg.; 1 %, Chimikeppu-ko,
Tsubetsu-machi, 3-17. VIII. 1994, S. HORI leg.; 24" &', Sapporo-shi, Riv. Toyohira-gawa,
19-26. VI. 1997, S. TAKENAKA leg.; 1%, Nanporo-cho, 1-15. V1. 1999, T. KATO leg.; 1d",
Shinshinotsu-mura, 15-29. VI. 1999, T. YOSHIDA leg.; 24" &, Shinshinotsu-mura, 29. VI-13.
VIL 1999, M. SHIMOMURA leg.; 14", 1 ¥, Benkebetsu, Toubetsu, 16. V-1. VL. 1999, K. OzAKI
leg.; 18, Benkebetsu, Toubetsu, 1-15. VI. 1999, K. FUKUYAMA leg.; 1d', Benkebetsu,
Toubetsu, 15-29. VI. 1999, M. IsoNo leg.; 44 &', 5% %, Kurisawa-chd, 16. V-1. VL. 1999, M.
SHIMOMURA and K. OzAKI leg.; 34 &', 4 ¢ %, Kurisawa-cho, 1-15. VI. 1999, M. ISONO and K.
FUKUYAMA leg.; 43 3, 2% %, Kurisawa-chd, 15-29. V1. 1999, M. ISONO leg.; 1 &', Kurisawa-
cho, 29. VI-13. VIL 1999, T. YOSHIDA leg.; 14, Oyafuru, Ishikari-ché, 14. V-1. VL. 1999, T.
KATO leg.; 14", 1%, Oyafuru, Ishikari-chd, 15-29. V1. 1999, T. YOSHIDA leg.; 24" &', Oyafuru,
Ishikari-ché, 29. VI-13. VIL 1999, M. SHIMOMURA leg.; 1%, Oyafuru, Ishikari-chd, 10-24.
VIII. 1999, T. KATO leg.

Range. Japan (Hokkaido; Rishiri Is.)

Notes. This new species is most closely allied to the European species, B. (B.) lacertosus
STURM widely known from the Eurasian Continent, but is distinguished from it by the following
points: 1) eyes less convex, 2) elytra more strongly arcuate at the sides, and 3) shape of copula-
tory piece of aedeagal inner sac. {In B. (B.) lacertosus, copulatory piece wide; its apical part
strongly produced, gradually narrowed towards the apex and not twisted.]

Through the courtesy of Dr. LAFER, I was able to examine two females of Badister from
the Primorskij Territory, Russia, determined by himself as Badister bipustulatus FABRICIUS.
They are different from the type series of B. sasajii in several details: small size (5.57 mm, 5.86
mm); robust body; prominent eyes. They do not agree with the latter in the following ratios of
body parts: PW/HW 1.33, 1.34; PW/PB 1.23, 124; PA/PB 0.87, 0.89. Most pronounced differ-
ence between them is in the large elytral spots filling apical 7/10 of the elytra on each side; in
one specimen, the anterior margin of the spot transverse, and in the other it is rounded.

Also, taxonomic status of two female specimens from Mt. Chekhov, South Sakhalin are
questionable. They share almost all the diagnostic characters with the Primorye specimens men-
tioned above, though larger (6.29 mm, 6.43 mm). One specimen has less convex eyes. Their
elytral spots are anteriorly with transverse limit.

Of two females obtained from Abashiri-ko, East Hokkaido, Japan, one is determined as B.
sasajii sp. nov., and included in the type series. The other is identical in every external feature
with the specimens from the Primorskij Territory. Its elytral spots are very large and anteriorly
with slightly oblique limit. For this reason, it is excluded from the type series. The ratios of
body parts in this specimen are as follows: PW/HW 1.42, PW/PL 1.42, PW/PA 1.42, PW/PB
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1.33, PA/PB 0.94, EW/PW 1.32, EL/EW 1.53. I cannot decide with confidence true systematic
status of these forms. This may mean that the criteria used for the European species do not fit in
the species from the Far East. Besides, [ was unable to determine variation, particularly body
size, form, convexity of eyes, form of elytral spots, and so on.

FRHME © HARE Badister S OFEIZoWT DA ENGAS S Badister Tk 2 Tl
FRHIRLL. #0650 1 flZHHT, SFEONEENTEN RToTT S o TWaHE4ET
ZAeE kA L.
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Note on the Orientalis Group of the Genus Trichotichnus, 1.
(Coleoptera: Carabidae: Harpalini)

Noboru ITO
1-7-18 Higashiuneno, Kawanishi City, Hyogo, 666-0117 Japan

Abstract Three new species and one subspecies of the orientalis group of the genus
Trichotichnus MORAWITZ are described under the name of Trichotichnus (Trichotichnus)
parvus, T. (T.) malayanus malayanus, T. (T.) malayanus insulicola, and T. (T.) sasajii. Also,
redescription of Trichotichnus (Trichotichnus) szekessyi (JEDLICKA) and T. (T.) philippinus
JEDLICKA is given. Former new species are similar to Trichotichnus szekessyi and T. philippi-
nus. They have peculiar character as presence of single spine only along ventral margin of
stylus.

Species of orientalis group of the genus Trichotichnus MORAWITZ are widely distributed
from subtropical region of Asia to New Guinea through Sunda Is. They have, however, been
unknown from Indo-China region except for Malay peninsula (ITo, 1991). Only species from
Malay was recorded as Trichotichnus (Trichotichnus) szekessyi (JEDLICKA). Recently I obtained
numerous specimens from Taiwan, Laos, Thailand, Malaysia, Sumatra Is. in Indonesia, and the
Philippines including two types, Trichotichnus szekessyi (JEDLICKA) and Trichotichnus philippi-
nus JEDLICKA. At the result of careful examination, 1 found that the latter known species are
valid species in spite that they are very similar in external characteristics to each other and also
malayan species which I determined as 7. szekessyi is new species. Further two new species and
one subspecies were recognized.

In this paper [ am going to describe three new species under the names, Trichotichnus
(Trichotichnus) parvus from Laos and Thailand, 7. (T.) malayanus malayanus from Malay
peninsula, T. (T.) malayanus insulicola from Sumatra Is., and 7. sasajii from Taiwan. Also 1
redescribe two species, Trichotichnus (Trichotichnus) szekessyi (JEDLICKA) and T. (T.) philippi-
nus JEDLICKA with types and additional material together. The species dealt here resemble in
external characteristics one another except for T. sasajii and was able to recognize the valid
species by careful observation of aedeagi.

I wish to express my deep gratitude to Dr. Josef JELINEK of the National Museum of Czech
Republic, Praha, Dr. Otté MERKL of the Hungarian Natural History Museum, Budapest, for
their kind loan of JEDLICKA’s types and important material under their care. My hearty thanks
are due to Dr. Martin BAEHR of the Zoologische Staatssammlung, Munchen, Dr. Shozo OSAWA,
of the JT Biohistory Research Hall, Takatsuki, Dr. Masataka SATO of Nagoya Women’s
University, Nagoya, Dr. Masahiro SAKAl of Ehime University, Matsuyama, Dr. Katsuro YAHI-
RO of the Lake Biwa Museum, Kusatsu, and Mr. Motoshige YOSHIDA, Hidaka-gun in
Wakayama. I would like to dedicate this paper to Dr. Hiroyuki SASAJI, the president of the
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Figs. 1-5. Habitus of the genus Trichotichnus spp. 1, Trichotichnus (Trichotichnus) szekessyi (JEDLICKA), holo-
type; 2, T. (T.) philippinus JEDLICKA, cotype: 3, T. (T') parvus N. Ito, sp. nov.; 4, T. (T.) malayanus malayanus N. Ito,
sp. nov.; 5, T. (T.) sasajii N. 11O, sp. nov,

Japan Coleopterological Society, commemorating on his retirement from Fukui University. He
have been greatly contributing to taxonomy on Coleoptera, especially on the Family
Coccinellidae. T. sasajii is named after him.

Abbreviation of Depository
OMNH: the Osaka Museum of Natural History, Osaka
HNHM: the Hungarian Natural History Museum, Budapest
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NM: the Nationa Museum, Praha

ZSS: the Zoologische Staatssammlung, Miinchen

NWU: Nagoya Women’ s University, Nagoya

ELEU: Laboratory of Entomology in Ehime University, Matsuyama
NHMI: the Natural History Museum and Institute, Chiba

NIc: the author’ s collection

Trichotichnus (Trichotichnus) szekessyi (JEDLICKA)
(Figs. 1, 6 and 12-A)

Iridessus szekessyi JEDLICKA, 1954, Ann. Hist. Nat. Mus. Natl. Hung. 5: 225.
Trichotichnus ryukyuensis Hasu, 1869. Ent. Rev. Japan, 22: 7-8.
Trichotichnus szekessyi (JEDLICKA): HABU, 1975. Trans. Shikoku ent. Soc., 12: 71

Body suboval, relatively convex, slightly to rather brownish brown, with iridescent lustre
and slightly bluish reflection on elytra; labrum, palpi and legs yellowish brown, antennae yel-
lowish brown to light brown, lateral margins of pronotum light reddish brown to yellowish
brown.

Head somewhat small, 0.61-0.63 times as wide as pronotum, weakly elevated on vertex,
very sparsely furnished with minute punctures; labrum slightly convergent forwards, roundedly

Fig. 6 Male genitalia of Trichotielmus (Trichotichms) szekessyi (JEDLICKA), holotype. d, dorsal aspect; v, ven-
tral aspect. Scale: | mm.
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and weakly protruding at apical corner; clypeus shallowly emarginate at apex, almost flattened;
clypeal suture weakly to moderately impressed, from which of each end frontal impression
arcuately runs to supraorbital groove and are moderate in depth; interocular space narrow, three-
fifths times of the maximum width of head; eyes large and strongly prominent; temples steeply
convergent behind, very short, one-seventh time of eye length; genuine ventral margin of eye
adjoining buccal fissure; antennae short, only apical segments reaching elytra; palpi relatively
thick, 3rd segment of labial palpus tumid medially, one-seventh longer than the 2nd; ligula
almost parallel-sided, slightly and sharply protruding laterad at apical corners; paraglossae nar-
row, not surpassing ligular apex; mentum sharply toothed at middle, epilobes rather expanded
apicad; surface finely and clearly reticulated and partly square-meshed.

Pronotum quadrate, widest at a little behind middle, 1.53-1.60 times as wide as long,
widely and rather convex, arcuate at sides, a little more strongly convergent anteriad than poste-
riad; apex almost straight or weakly emarginate, bordered throughout; base one-third wider than
apex, sublinear or hardly arcuate, with border not interrupted; apical angles widely rounded;
basal angles a little larger than rectangle, angulate, sometimes very slightly protrudent at tips;
lateral furrows narrow apically, gradually widened basad; basal foveae rounded, isolated from
the furrows by vague elevation; both front and hind transverse impression almost obsolete;
median line fine, shallow, extending near apex and base; surface smooth on disc, sometimes
very sparsely punctate near base, coarsely and moderately so in lateral furrows and basal
foveae; microsculpture clear, consisting of mixtures with fine square and isodiametric meshes.

Elytra 1.47-1.50 times as long as wide, ovally oblong, fairly convex, with very sparse
microscopic punctures; sides gently sloping in humeri, gradually strongly curved backwards
from apical third, with shallow preapical sinus; apices not produced, weakly arcuate at margins,
angulate or slightly blunt at sutural angles, narrowly separated from each other; bases shallowly
emarginate, obtusely countered with lateral margins, minutely toothed at humeral angles; striae
wide, moderate in depth, clearly crenulate, scutellar striole long; intervals flat on disc, a little
convex near apices and bases, a dorsal pore of 3rd interval situated nearly at middle; marginal
series rather narrowly to somewhat widely interrupted medially, composed of (8-10) + (10-12)
umbilicate pores; microsculpture more or less clearly visible as transverse lines and meshes.
Hind wings entire.

Ventral surface mostly smooth, with several punctures on meso- and metepisterna, almost
glabrous, except for abdominal sternites distinctly sparsely and tiny-pubescent; metepisternum
well convergent behind, two-thirds longer than wide; 6th abdominal sternite bisetose at each
side in both sexes, apical margin almost undistinguished in both sexes, slightly arcuate in %.

Hind femur bisetose along hind margin; fore tibia bi- or trispinous apico-externally, in
basal half with vague and interrupted sulcus, terminal spur long and lanceolate; tarsi relatively
long, 2nd to 4th mid tarsal segments of & bearing biseriate adhesive hairs, hind tarsus subequal
in length to the width of head, somewhat longer in &' than in %, the ratio 0.95-0.97 in & and
0.93-0.95 in ¥, lst segment as long as the 2nd and 3rd taken together, 2nd one-third longer
than the 3rd and about twice the 4th, claw segment bisetose along each ventral margin.

Aedeagus (Fig. 6) gently arcuate, rather thick, strongly constricted before tip which is
knob-shaped and obliquely directed; apical orifice widely opening, inner sac without any scle-
rites; apical lobe weakly convergent forwards and rounded at distal margin; ventral surface
somewhat thickly bordered, depressed from apex to near basal bulb. Stylus (Fig. 12-A) rather
slender, clearly curved outwards, with a small spine only at ventral margin; basal segment bise-
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tose apico-externally; valvifer bisetose at apex.

Specimens examined. Taiwan: §' (holotype), Fuhosho, Formosa, IV. 1909, SAUTER leg. “Fuhosho
1909. IV.” black machine print on white paper, “Formosa Sauter” black machine print on on white paper,
“TYPUS” black machine print on red paper, “Trichotichnus Szekessyi sp. nov.” and “det. ING. JEDLITKA”
handwriting and black machine print, respectively, on same pink paper (preserved in HNHM); 1 §', Musha
(Wushe), Nantou Hsien, Formosa, 7. VIII. 1969, Y. MAEDA et T. KoBavasHl leg.; 14, ditto, 6. V. 1970,
A. RIN leg.: 1 £, ditto, 7. IV. 1974, S. TAKEDA leg.; 1 &, ditto, 23. IV. 1983, F. Kimura leg.; 14", ditto, 5.
V1. 1992, Chin-Kin Yu leg.; 1, Kenting Park, Tainan Hsien, 1. V. 1983, H. MIYATA leg.; 1%, Liukuei,
Kaoshiung Hsien, 20. V. 1980, K. KuzuGawmi leg.; 14", Kwenashan, Taitung Hsien, Taiwan, 2. V. 1985, N.
Ito leg.; 1%, Mailiru, Taitung Hsien, 6. V. 1983, N. 110 leg.; 2% %, Chipen, Taitung, Taiwan, 30. IV.
1985, N. ITo leg.; 14", 1%, ditto, 30. IV. 1985; 14", 1%, Yangming Shan, Taipei City, Taiwan, 30. IV.
1982, T. ITo leg.; 24 &', same locality and collector, Nanshanchi, Nantou Hsien, Taiwan, Chin-Kin YU
leg., 31. V. 1991 and 25. V. 1992,; 2% %, ditto, 1. V. 1989 and 3. VIL 1992. (preserved in NHMI and
NIC). Japan: 2§ &, same locality, Mt. Omoto, Ishigaki Is., Okinawa Pref., 27. V1. 1964, H. KonisHI leg.
and 19. II1. 1965, T. ITo leg.; 1 %, ditto, 5. VI. 1990, S. KAWAHARA leg.; 1 &, 3% ¥, Isobe, Ishigaki Is., 2.
V. 1978, S. TSUKAGUCHI leg.; 1 4", Sonai, Iriomote Is., 23. IV. 1963, H. NOMURA leg. (preserved in Nlc).
Vietnam: 14, 15 Km S of Bao Loc, Duc Me (Maria stream), Lam Dong prov., 23. X. 1988, S. MAHUN-
KA et T. VASARHERY leg.; 1 £, Sapa, 1,500 m, Lao Cai, 16. V. 1995, M. SaTO leg.; 1%, Deo Tram Man,
1,100-1,220 m, Phong Tho, 9. V. 1995, M. SATO leg. (preserved in NWU and Nic). Laos: 64' &', 3% %,
Nakai env., Rout No. 8, 17°42.8'N, 105°8.9'E, alt. 560£20 m, Khammouan Prov., central Laos, 4-8. V.
1998, M. STRBA et R. HERGOWITS leg.; 304 &', 30% ¢, Ban Nape — Kaew Nua pass, 18°22.3'N, 105°9.1'E,
alt. 600 10 m, Bolikhamsai prov., central Laos, 18. IV.—1. V. 1998, M. STRBA et R. HERGOVITS leg.; 34
&, 1%, 15 Km NW from Louang Namtha, 21°7.5'N, 101°21'E, alt. 750z 100 m, north Laos, 13-24. V.
1997, E. JENDEK et O. SAUSA leg.; 14, 1 ¢, 20 Km NW from Lovang Namtha, 21°9.2'N, 101°18.7'E, alt.
900 100 m, north Laos, 24-30. V. 1997, E. JENDEK et O. Sausa leg.: 14, 1¥, 20 Km NW from Louang
Namtha, 21°9.2'N, 101°18.7°E, alt. 900 100 m, north Laos, 5-11. V. 1997, E. JENDEK et 0.5auU8A leg.; 2
& &, Ban Phabat env., 70 Km NE from Vientiane, alt. 150 m, 18°16.1'N, 103°10.9'E, alt. central Laos, 27.
IV.—1. V. 1997, E. JENDEK et O. SAUSA leg.; 3% $,Mong Lom (Lake) env., 15 Km SE from Ban
Houaykong, 15°2'N, 106°35'E, alt. 800 m, Bolaven Plateau, Attapu prov., south Laos, 18-30.1V. 1999, E.
JENDEK et O. SAuSA leg. (preserved in Nl¢), Thailand: 1§, Doi Inthanon, 10-17. VIL 1990, MALICKY
leg.; 14, Chiang Mai 26. II.-2. IV. 1990, MALICKY leg.; | &', Chiang Mai zoo 7-14. lIL. 1988, MALICKY
leg.; 1%, Doi Suthep, Chiang Mai, 30. IV. 1990, N. Ito leg.; 348'd", 2% ¥, Mon Angget, Chiang Mai, 28.
IV. 1992. N. Ito leg. (preserved in ZSS and Nlc).

Trichotichnus (Trichotichnus) philippinus JEDLICKA
(Figs. 2, 7 and 12-B)

Trichotichnus philippinus JEDLICKA, 1936. Acta Soc. ent. Cech., 33: 118.

Body oblong-ovate, considerably convex, brownish black, shiny, with rather clearly iri-
descent lustre on elytra; labrum, antennae and labial palpi light brown, mandibles, lateral mar-
gins of pronotum and legs reddish brown.

Head gently convex, not wide, a littie less than two-thirds the pronotal width, very sparse-
ly and microscopically punctate; labrum transversely trapezoidal, shallowly emarginate at apex:
clypeus flat, obscurely rugose near sides, with truncate and unbordered apex; clypeal suture fine
and shallow, almost obsolete in middle; frontal impressions not deep, but clearly marked,
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Fig. 7 Male genitalia of 7. (T.) philippinus JEDLICKA, cotype. d, dorsal aspect. v, ventral aspect. Scale: 1 mm.

straightly divergent behind, and reaching eyes; eyes hemispherically prominent, but less promi-
nent than in Trichotichnus (s. str.) szekessyi (JEDLICKA), so large that temples are not able to be
found; genuine ventral margin of eye adjoining buccal fissure; mandibles robust and short, sharp
at tip of right mandible; antennae somewhat thick and short, extending a little beyond pronotal
base, 3rd segment relatively dilated distad, pubescent in apical half, as long as the 4th and one-
fourth longer than the 2nd; labial palpi missing; ligula parallel-sided, weakly expanded before
apex, which is arcuate; paraglossae prolonged forwards a little beyond ligula, free from in the
expansion; mentum not transverse, clearly sutured with submentum, narrowly toothed at middle
of apical emargination, epilobes more weakly widened than in 7. szekessyi; microsculpture fine-
ly observable as mixtures with square and transverse meshes in most portions and as isodiamet-
ric ones on clypeus.

Pronotum transverse, a little larger than one and a half as wide as long, gently convex,
widest a little before middle, smooth on disc, coarsely and rather densely punctate in lateral fur-
rows and basal foveae; sides arcuately in front and almost straightly contracted behind from the
widest point; apex subtruncate, with an entire border; base two-fifths wider than apex, hardly
bisinuate, bordered throughout; apical angles never produced and narrowly rounded; basal
angles obtusely angulate, not or feebly protruding at tips; lateral furrows narrow and weakly
widened towards base; basal foveae each shallow and obliquely elongate, isolated from lateral
furrow by a gentle and large swell; front transverse impression vague and shallow, but a little
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clearer than in T. szekessyi; hind transverse one invisible; microsculpture rather clearly visible
on the most area and a little clearer in basal foveae, consisting of transverse meshes.

Elytra ovate and well convex evenly, three-sevenths longer than wide, without puncture;
sides gently curved in humeral portions, subarcuate from there to apical one-third, thence clear-
ly rounded behind and shallowly sinuate before apices; apices more narrowly separated from
each other than in 7. szekessi and angulate at tips; bases very shallowly emarginate, with humer-
al angles fully wide and angulate; striae moderately deep on disc and more deepened apicad and
laterad, finely crenulate, scutellar striole long like T. szekessi; intervals more or less convex on
disc, becoming a little more convex laterad and apicad, 3rd interval bearing a setiferous pore at
apical two-fifths; marginal series interrupted medially, composed of (7-8) + 10 umbilicate
pores; surface very obscurely microlined. Hind wings fully developed.

Ventral surface bearing punctures and pubescence in same manner as 7. szekessyi; met-
episternum well contracted behind, a half longer than wide; 6th abdominal sternite bisetose at
each side in both sexes, shallowly emarginate in &' and gently arcuate in ¥ at apex.

Hind femur bisetose; fore tibia bi- or trisetose apico-externally, not or very obscurely sul-
cate; mid tarsus in &' without adhesive squamae in 1st segment, hind tarsus one-sixth to one-
seventh shorter in both sexes than the width of head including eyes, 1st segment as long as the
2nd and 3rd combined together and seven-tenths longer than the 2nd, 3rd one and one-third the
4th, claw segment bisetose along each ventral margin.

Aedeagus (Fig. 7) moderately arcuate, fairly thick, sharply and minutely hooked at tip,
with basal bulb somewhat small; apical orifice widely opening, inner sac with microtrichia field
near apex; apical lobe short, a little wider than long, rounded at tip; ventral surface bordered at
sides, rather deeply depressed between the borders. Stylus (Fig. 12-B) similar in shape chaeto-
taxy to T. szekessyi.

Length: 5.5-6.1 mm. Width: 2.5-2.7 mm.

Specimens examined: 1§ (Cotype), Philippine Is., 1929, B. M. BOTTCHER leg. “Philippine Is. Coll.
Bottcher. B. M. 1929-201.” black machine print on yellow paper; “COTYPUS” black machine print on red
label; “philippinus sp. n." and “det. Ing. Jedlicka” handwriting and black machine print, respectively, on
same white paper; “Mus. Nat. Pragae”, “63 688" and “Inv.”, only number by handwriting and the remain-
ings by black machine print on same red paper. (preserved in NM); 28' &', 1%, NW slope of Mt. Tagdalit,
alt. 1,000 m, Mindanao Is., Philippines, 8-10. V. 1996; 1 &, 1, Sungko Vill., alt. 1,500 m, Mt. Kaatoan,
Mindanao Is., 5-7. V. 1996; 2 £, N slope of Mt. Apo, alt. 1,100 m, Baracatan, Eagle Centre, Mindanao
Is., Philippines, 17. VIIL 1985, M. SAKAI leg. (preserved in LEEU and Nlc).

This species is allied to Trichotichnus (Trichotichnus) szekessyi JEDLICKA, but is distin-
guished from the latter, in addition to the characters mentioned above, by the body smaller in
size, the elytra more weakly iridescent and not cyanescent, and the aedeagus with apex rounded
and hooked above instead of obliquely directed.

Trichotichnus (Trichotichnus) parvus N.ITO, sp. nov.
(Figs. 3, 8 and 12-C)

This new species is closely allied to Trichotichnus (s. str.) szekessyi (JEDLICKA), but the
body is smaller in size (5.9-6.1 mm in length and 2.6-2.8 mm in width), the color is almost
black instead of being brownish and with much more weakly iridescent lustre and not bluish
reflection on elytra, and the microsculpture is clearer.
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Fig. 8 Male genitalia of T. (T.) parvus N. TT0, sp. nov. d, dorsal aspect; v, ventral aspect. Scale: | mm.

Head small, 0.61-0.64 times as wide as the pronotal width, gently convex, finely and
sparsely punctate; clypeal suture clearly carved; frontal impressions relatively deep; innerocular
space narrow, 0.67-0.63 times as wide as the maximum width of head. Pronotum transverse,
1.55~1.60 times as wide as long, fairly convex; sides arcuate forwards and almost straightly or
rarely somewhat arcuately oblique backwards from the widest point at a little behind apical two-
fifths; base slightly smaller than one and one-third as wide as apex; basal angles relatively larger
than rectangle, never prominent at tips. Elytra widely oblong, a half longer than wide; humeri
more gently curved than in 7. szekessyi; intervals fiat, hardly elevated even near apices an bases,
a dorsal pore of 3rd interval near apical two-fifths; marginal series widely interrupted in middle,
composed of (7-8) + (8-9) umbilicate pores. Hind wings fully developed. Metepisternum a half
longer than wide. Sixth abdominal sternite bisetose at each side in both sexes. Fore tibia not
sulcate. Hind tarsus 0.89-0.92 times as long as the width of head in both sexes, 1st segment
one-tenth shorter than the 2nd and 3rd taken together, 2nd a half longer than the 3rd and twice
the 4th, claw segment bisetose ventrally along each side. Aedeagus (Fig. 8) similar in outline to
T. szekessyi, apex slightly thickened, rounded at tip; apical orifice wide, inner sac two
microtrichia portions. Stylus as figured (Fig. 12-C), similar shape to 7. szekessyi.

Holotype: &', Rout (No. 23) Pakse~-Paksong, 15°10.4'N, 106°5.8'E, alt.800 m, Ban Itou
env., Bolaven Plateau, Champasak Prov., south Laos, 10-18. IV. 1999, M. STRABA leg. (pre-
served in OMNH). Paratypes: 8 4' &, 12 %, same data as the holotype; 14 8 &', 169 %, 5 Km
SE from Ban Houaykong, 15°2'N, 106°35" E, alt.800 m, Nong Lom (Lake) env., Bolaven
Plateau, Attapu Prov., south Laos, 18-30. IV. 1999, E. JENDEK et O. SAUSA leg.; 33 &, 3¢ ¢,
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20 Km NW from Louang Namtha, 21°9.2' N, 101°8.7' E, alt. 900 100m, north Laos, 5-11. V.
1997, E. JENDEK et O. SAUSA leg.; 1%, Ban Nape — Kaew Nua Pass, 18" 223" N, 105°
9.1" E, alt. 600:£ 100m, Bolikhamsai prov., north Laos, 18. IV.—1. V. 1998, E. JENDEK et O.
SAUSA leg.; 1%, 30 Km SE from Muang Xai, Nam Miang riv., Oudon Xia prov., north Laos, V.
1999, LAO leg.; 14", Doi Suthep, Chaing Mai, Thailand, 30. IV. 1990, N. ITO leg.; 28" &, 1 ¥,
Doi Inthanon, Chiang Mai, Thailand, 10-17. V. 1990, MALICKY leg.; 24'd", 1 2, ditto, 1-3. V.
1990; 2% %, ditto, 27. ITL.-3. V. 1990. (preserved in ZSS and NIc).

Distributional note: This new species is sympatric with Trichotichnus szekessyi in Laos
and Thailand.

Trichotichnus (ITrichotichnus) malayanus N. 1TO, sp. nov.
(Figs. 4,9 and 12-D)

Trichotichius (Trichotichnus) szekessyi (JEDLICKA): ITo, 1991, Ent. Rev. Japan, 46: 157

This new species is closely allied to Trichotichnus (Trichotichnus) szekessyi (JEDLICKA),
but the microsculpture on dorsal surface of body is more clearly impressed, the pronotum is a
little more transverse (1.60-1.67 times as wide as long) and a little more deeply sinuate pre-
basally at sides, and the aedeagus is roundly thickened at tip instead of being obliquely directed
and sharp at dorsal tip.

On comparison with the previous new species, Trichotichnus (s. str.) parvus, this new
species is a little larger, the iridescent lustre is a little clearer, and the elytra is often somewhat

Fig. 9 Male genitalia of 7. (T.) malayanus malayanus N. 170, sp. nov. d, dorsal aspect; v, ventral aspect. Scale:
I mm.
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bluish instead of being almost black.

Description: Body ovally oblong, black, shiny, weakly to somewhat clearly iridescent on
elytra. Head somewhat small, 0.63-0.65 times as wide as the pronotal width, interocular space
narrow, almost three-fifths of the maximum width of head; genuine ventral margin of eye
adjoining buccal fissure. Pronotum arcuately convergent in front and weakly arcuate or sublin-
early so behind from the widest point at middle; base 1.36-1.43 times as wide as apex, entirely
bordered in the both; basal angles angulate, a little larger than the rectangle, not or weakly pro-
tuberant at tips; lateral furrows each narrow in apical half, thence widened backwards, isolated
from small basal fovea by weak hump. Elytra 1.47—-1.58 times as long as wide, rather well con-
vex, with very sparse and minute punctures; apices widely rounded at tip, widely separated from
each other; intervals weakly convex on disc, becoming a little more convex near apices and
bases, a dorsal pore on 3rd interval situated a little before apical two-fifths; marginal series
rather widely interrupted in middle, composed of (7-8) + (8-9) umbilicate pores. Hind wings
fully developed. Metepisternum almost 1.6 times as long as wide; 6th abdominal sternite bise-
tose at each side in both sexes, truncate at apex in " and gently arcuate in %. Fore tibia weakly
sulcate in basal third or half; mid tarsus in J* without adhesive squamae in 1st segment, hind
tarsus one-eleventh short in " and one-fifth in ¥ than the width of head, Ist segment equal in
length to the 2nd and 3rd taken together, 2nd one-third longer than the 3rd and twice the 4th,
claw segment bisetose along each ventral margin. Aedeagus (Fig. 9) robust, rather well arcuate,
roundedly knob-shaped at apex; apical orifice wide, narrowly arcuate at apex. Stylus (Fig. 12-
D) resembling that of T. szekessyi.

Length: 6.5-7.1 mm.  Width: 2.9-3.2 mm.

Holotype: &', Tanah Rata, edge of degraded rainforest, Cameron Highlands, Pahang,
Malaysia, at light, 21. IIL-2. IV. 1995, O. MERKL leg. (preserved in HNHM). Paratypes: 11 d
2. 26% %, same data as the holotype (preserved in HNHM and Nlc); 544", 19% ¥, Tanah
Rata, Malaysia, 22. VIIL. 1987, M. SATO leg. (preserved in NWU and Nlc); 14, 19M, Cameron
highlands, Malaysia, 31. III. 1974, Y. KIYOYAMA leg.; 1d', ditto, 24. IIL. 1975; 14", Gap,
Malaysia, 8. VL. 1970, Y. KIYOYAMA leg.; 24 &', 2% %, Fraser Hill, Malaysia, 22. T1I. 1993, M.
YOSHIDA leg. (the remaining paratypes preserved in Nlc).

Trichotichnus (Trichotichnus) malayanus insulicola N.ITO, sp. nov.
(Fig. 10)

This new subspecies is distinguished from the nominotypical subspecies by the pronotum
slightly more deeply sinuate before base and a little wider at base and the apex of aedeagus
much less thickened.

Description: Body brownish black, shiny, with iridescent lustre and bluish reflexion on
elytra, Head relatively small, 0.63-0.66 times as wide as the pronotal width, narrow at interocu-
lar space which is three-fifths of the maximum width of head; clypeus transversely depressed
before apex; clypeal suture comparatively clear; genuine ventral margin of eye adjoining buccal
fissure; microsculpture clearly impressed, composed of mixtures with isodiametric and square
meshes. Pronotum moderately convex, 1.51-1.58 times as wide as long; all margins entirely
bordered; surface vaguely and transversely rugose on disc, finely and sparsely punctate near
apex, somewhat coarsely so in lateral furrows and basal foveae; microsculpture clearly visible
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Fig. 10 Male genitalia of T. (T.) malayanus insulicola N. Ito, sp. nov. d, dorsal aspect; v, ventral aspect. Scale:
I mm.

as both transverse and square meshes. Elytra one-fourth to three-fifths wider than the pronotal
width, about a half longer than wide; interval weakly convex on disc; marginal series divided in
middle, (8-9) + (10-11) umbilicate pores; microsculpture rather clear, composed of transverse
meshes. Metepisternum two-thirds longer than wide; shape and chaetotaxy of abdominal stern-
ite in same manner of the nominotypical species. Hind tarsus one-ninth shorter in &' and one-
sixth to one-fifth in $ than the width of head, 1st segment 0.91-0.93 times as long as the 2nd
and 3rd taken together, 2nd one-fourth longer than the 3rd which is one and three-eighths as
long as the 4th. Aedeagus (Fig. 10) gently curved, thinned apically, hardly thickened at tip; api-
cal orifice wide, rounded at front margin; apical lobe wide, arcuate distally. Stylus similar in
curvature to other species of same group, with a very minute spine basally along ventral margin;
basal segment unisetose apico-externally; valvifer bisetose at apex.

Holotype: &', Sinabung, alt. 1,500-2,000 m, Brastagi, North Sumatra, Indonesia, 14-17. I11.
1998, L. BOCAK leg.(preserved in OMNH). Paratypes: 74 &', 2% ¥, same data as the holotype; 30
23, 32% %, Brastagi, alt. 1,300m, Sumatra, Indonesia, 3~10. XII. 1989, K. YAHIRO leg.; 284
8% 2 ditto, T. YASUNAGA leg.; 28" &, 1¢, 15 Km SSE from Takengon, alt. 1,600m, Sumatra,
Indonesia, 26. 11.—13. III. 1998, L. BocaK leg.; 24 &', Kedah, 1,700m, 20 Km S from
Blangkeieren, Sumatra, Indonesia, 4-8. III. 1998, L. BOCAK leg.; 1 ¥, Bukit Lawang, alt. 400 m,
North Sumatra, Indonesia, 24-25. I1. 1998, L. BOCAK leg. (preserved in Nlc)
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Trichotichnus (Trichotichnus) sasajii N. ITO, sp.nov.
(Figs. 5, 11 and 12-E)

Body subovally oblong, weakly convex, brownish black, clearly iridescent on elytra; later-
al margins of pronotum yellowish brown, palpi, Ist segments of antennae, legs, and lateral mar-
gins of elytra light brown, the remaining antennal segments blackish brown, middle portions of
mandibles reddish brown, sutural intervals of elytra slightly brownish.

Head weakly elevated, moderate in width, two-thirds as wide as pronotum, very sparsely
punctulate; labrum quadrate, rounded at apical corners, truncate apically; clypeus finely and
shallowly grooved before apex which is shallowly emarginate and weakly swollen, or rarely
smooth; clypeal suture fine and shallow lengthwise; frontal impressions shallow, but clear, arcu-
ately divergent behind; interocular space rather wide, a little more than three-fifths of the maxi-
mum width of head; eyes large and hemispherical; temples each abruptly convergent to neck
constriction, very short, about one-eighth of longitudinal length of eye; genuine ventral margin
of eye narrowly isolated from buccal fissure; antennae submoniliform, short, reaching apical
one-tenth of elytra, 3rd segment sparsely pubescent in apical half, fairly dilated apicad, as long
as the 4th and a half longer than the 2nd; palpi massive, 3rd segment of labial palpus strongly
tumid in middle, one-third longer than the 2nd; ligula narrow, truncate at apex; paraglossae not
protruding forwards beyond ligular apex; mentum with epilobes narrow, not widened distad,
median tooth rounded and not large; microsculpture more or less clear on clypeus, almost invisi-
ble on vertex, consisting of mixtures with square and isodiametric meshes.

Pronotum transversely quadrate, widest at a little behind apical two-fifths, one-third wider
than long, gently convex, almost flattened centrally; sides a little stronger in convergence anteri-
ad than posteriad, arcuate apically and straight basally; apex straight, finely and clearly bordered
throughout; base three-tenths wider than apex, hardly oblique at sides, rather thickly and entire-
ly bordered; apical angles widely rounded; basal angles a little larger than right angle, very nar-
rowly rounded; lateral furrows each somewhat wide even in apical portions, gradually expanded
basad, fused with basal fovea, which is subquadrate and bears a longitudinal vague hump; both
front and hind transverse impressions obscure; surface very sparsely and minutely punctate on
disc, coarsely so in apical and baso-lateral portions; microsculpture rather clear, observed as
mixtures with square and transverse meshes.

Elytra oblong-oval, 1.44-1.53 times as long as wide, rather steeply declivous near sides,
about one-fourth wider than pronotum, without punctures; sides rather strongly curved in
humeri, regularly arcuate before spices, with more or less deep preapical sinus; apices narrowly
rounded at tips, acute at sutural angles, narrowly separated from each other; bases shallowly
emarginate, humeral angles very larger than rectangle and angular or somewhat blunt; striae
wide, moderately deep on disc, gradually deepened apicad and basad, and finely and clearly
crenulate, scutellar striole long; intervals flat on disc, gently raised towards apices and bases, a
dorsal pore on 3rd interval situated near middle; marginal series somewhat widely interrupted in
middle, consisting of (7-8) + (9-10) umbilicate pores; surface very finely and transversely
microlined. Hind wings fully developed.

Ventral surface almost smooth, scattered by only several punctures laterally on metaster-
num, with very sparse and short pubescence medially on 2nd and 3rd abdominal sternites;
metepisternum steeply contracted behind, a half longer than wide; 6th abdominal sternite bise-
tose at each side in both sexes, truncate in §' and widely arcuate in ¢ at apex.
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Fig. 11 Male genitalia of 7. (T.) sasajii N. [10, sp. nov. d, dorsal aspect; v, ventral aspect. Scale: 1 mm.

Hind femur bisetose along hind margin; fore tibia obscurely and brokenly sulcate only in
basal half, trispinous along apico-external margin, terminal spur long and lanceolate; tarsi rela-
tively long, mid tarsus of J* bearing ventral adhesive squamae on 2nd to 4th segments, hind tar-
sus one-ninth in J" and one-seventh in ¥ shorter than the width of head, 1st segment as long as
the 2nd and 3rd taken together, 3rd two-sevenths shorter than the 2nd and one-fourth longer
than the 4th, claw segment bisetose along each ventral margin.

Aedeagus (Fig. 11) thin, not thickened at apex, with large basal bulb; apical orifice wide in
apical half, inner sac without any sclerites; apical lobe very narrow, present like border along
apical margin; ventral surface depressed near apex, vaguely bordered. Stylus (Fig. 12-E) rather
slender, gently curved, bearing a small spine only along ventral margin; basal segment with a
single seta; valvifer trisetose at apex.

Length: 5.2-5.7 mm. Width: 2.3-2,6 mm.

Holotype: d, Lanyu Is., Taiwan, 18. VIIL. 1970, T. KOBAYASHI leg. (preserved in
OMNH). Paratypes: 43 &', 3% %, same data as the holotype. (preserved in Nlc).

This new species is allied to Trichotichnus szekessyi (Jepuicka), but the body is much
smaller in size, the head is more obscurely microsculptured, and the pronotum is more widely
punctate, less convex and not arcuate basally at sides.
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Fig. 12 Female genitalia of genus Trichotichnus spp. A, Trichotichnus (Trichotichnus) szekessyi (JEDLICKA),
holotype: B, T. (T.) philippinus JEDLICKA, cotype; C, T. (T.) parvus N. I10, sp. nov.; D, T, (T.) malayanus
malayanus N. It0, sp. nov.; E, 7. (T.) sasajii N. [0, sp. nov.; d, sorsal aspect; v, ventral aspect; 1, lateral
aspect. Scale: 0.5 mm.

# #J

Bt A Trichotichnus 1% orientalis group (22T (1) orientalis group DIIHE
R-EEIOAVYEREBT =2 —FTETEHELGHTEIN, AV FIFhbwL =27
HIEEIZ T B IR S 1 Trichotichnus szekessyi (JEDLICKA) & LT L~ Emh bt s
TR LA ZEE R & o T, FHFRIITOE S OLEHME, A8, 71U vErdpbo
FHROEAZAF L, IALTRLHBEVEMUL CTBVHNFIER ThVAS, =L —F
IBIEOEHGT &I SN S ZFEHNCHET L7854, Trichotichnus szekessyi & EMic< L —f )5
EOBFIENETh s LoFERIELL &I, 412 FYF, BEIZIEFRLERINCHE
WA THIE, AR bFEBICET L —EEEOTRREAEET A E St 1T
szekessyi & T. philippinus @ Type % §UBHOER PR L8R, MO TH 5 L5008 L
oo THHOHLY, FHdANS Trichotichnus (Trichotichnus) parvus =, T. (T.) malayanus
malayanus % < v —@H 6, T.(T.) malayanus insulicola® 2= + 7 B 6, T.(T.) sasajii%



Notes on Orienialis Group of Trichotichnus 403

B S FREFNRRIELA:. 72, T. szekessyi & T. philippinus % 2R OR & LIZHICHL
fro  CNHOHIFHRABUTV BT TH L, MR stylus DIEESEXIC O ARG L#E A
TAHAERLHHMEAT AU THENRICH LT LEES NS,
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