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Taxonomic  studies of Japanese Formicidae

part 3: genus  Vollenhovia Mayr

Mamoru Terayama* & Kyoichi Kinomura**

Abstract

Four  new  species of the genus  Vollenhovia are described and  figured; V. benzai from  Kyushu,  Shikoku,

Yaku-shima  and  the Amami  Is., V.  amamiana  from  the Amami  Is., V.  okinawana  from  Okinawa-jima,  and

V. sakishimana from the Sakishima and the Ogasawara  Isles.

Vollenhovia benzai is separated from  the other East Asian  congeners  by  the low subpetiolar process and

the convex  dorsal outline of the postpetiole, V.  amamiana  by  the developed  subpetiolar process  and  the

absence  of propodeal  teeth, V.  okinawana  by  the presence  of the unsculptured  longitudinal band  on  the

dorsum  of promesonotum  and  the shape  of the dorsal outline of the postpetiole (highest at posterior 1/3 in

profile) , and  V. sakishimana  by  the developed  subpetiolar process, the  absence  of a large brown  spot on

frons, and  the yellowish body.

A  tentative key  is given based  on the worker  and a distribution map  to the species is also provided.
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Introduction

The  genus  Vollenhovia  Mayr,  1865,  belonging  to

the subfamily  Myrmicinae,  is represented  by  48  de-

scribed species and  is mostly  distributed in the Orien-

tal and  the Indo-Australian  Regions,  and  a few  in the

Palaearctic (2  species) and  the Australasian  (1 spe-

cies) Regions  (Bolton, 1995).

This  genus  is distinguished from  the other genera

of the subfamily  Myrmicinae  by  the following charac-

teristics: 1) frontal carinae and  antennal  scrobes  ab-

sent; 2) clypeus  more  or less longitudinally bicarinate;

3) antennae  with  12  segments,  rarely  11  segments,

the funicles ending  in a 3-segmented  club; 4) frontal

lobes present; 5) maxillary  palp with  1-3  segments,

usually 2 segments;  6) eyes  present, relatively large;

7) ventral  processes  distinct on  meso-and  meta-

sternum;  8) middle  and  hind legs without  tibial spur;

9) petiole sessile or subsessile; 10) subpetiolar process

present, often  blade-like; 11) petiole not particularly

more  voluminous  than postpetiole in dorsal view.

Among  7  species mentioned  by  Terayama  and

Yamauchi  (1992) , 2  have  scientific names:  V.  emeryi

Wheeler,  1906,  and  V.  nipponica  Kinomura  and

Yamauchi,  1992.  The  latter is workerless  and  parasit-

ic the former  (Kinomura  and Yamauchi,  1992)  . In  V.

emeryi, two  forms  of the queen  caste exist, macrogy-

nes  with normal  wings  and  microgynes  with aberrant

short wings  (Kubota,  1984; Kinomura  and  Yamauchi,

1994) . Vollenhovia  emeryi  chosenica  Wheeler,  1928,

is removed  from  the Japanese  fauna  since no  reliable

recent  record is available from  Japan  (Myrmecological

Society of  Japan,  1988;  Terayama  and  Yamauchi,

1992).

In  the course of the present  study, we  examined

materials from  various localities of East Asia including

China,  Korea,  Hong  Kong  and  Taiwan  in addition to

Japan.  So  far there are 4 described  species from  this

area, the  species number  should  indicate only a part

of the whole  East Asian fauna in this genus.

In  the present  paper  we  have  described  four of

five unnamed  Japanese  species as  being  new  to sci-

ence. Regarding  the remaining  species, much  infor-

mation  is needed  to finally determine  the exact  taxo-

nomic  status. Among  the East  Asian  congeners  in-

cluding unnamed  species, V.  emeryi  from  Japan  and

Korea,  V.  pyrrhoria  from  China  and  the four other

species closely resemble  each  other  according  to the

following characteristics: 1) mandible  with  7 teeth, 2)

promesonotal  dorsum  almost straight excluding  ante-

rior collar in profile, 3)  metanotal  groove  not incised

dorsally or  very  weakly  incised, 4)  petiole  higher
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than  long in profile (as long as it is high at least) , 5)

posterodorsal end  of  petiolar node  carinate. These

morphological  similarities and  geographical  distribu-

tions suggest  that they  belong  to the same  phyletic

group.

Measurements,  indices and  abbreviations used  in

this paper  follow those in part 1 of this series.

Vollenhovia  benzai  sp.  nov.

(Figs. 2, 6)

Holotype.  Worker.  HL  0.53 mm;  HW  0.48  mm;

SL  0.29 mm;  CI 90; SI 60; WL  0.60 mm;  PL  0.23 mm;

PH  0.21 mm;  DPW  0.14 mm;  TL  2.0 mm.

Head  slightly longer than  wide,  with  subparallel

sides and  weakly  concave  posterior margin  in frontal

view.  Mandibles  with  7  teeth; basalmost  tooth  min-

ute. Clypeal  carinae subparallel. Antennae  with  12

segments;  scape 0.55 x head  length. Eyes  0.13 mm  in

diameter.

Dorsum  of  promesonotum  straight  in  profile;

metanotal  groove  not  incised dorsally; posterodorsal

corner  of propodeum  dully angulated, without  a dor-

sal tooth in profile.

Petiole higher than  long, with  convex  dorsal out-

line in profile; anterodorsal corner rounded,  not  form-

ing  distinct angle. Subpetiolar  process low and  small;

its thin lamellar wall ca. 0.12  mm  in height. Post-

petiole as long as high and  highest at midlength, with

convex  dorsal outline in profile; posterodorsal margin

convex.

Head  shagreened  with  large  coarse  punctures;

space  between  punctures  less than  0.5  x  their own

diameters; dorsum  of alitrunk coarsely punctated  with

numerous  longitudinal ruglae  and  without  unsculp-

tured  longitudinal band  medially; mesopleura,  propo-

deum  and  petiole reticulate; sculpture  on  petiole

weaker  than that on propodeum;  postpetiole smooth  in

most  part; gaster and legs smooth  and subopaque.

Color: reddish brown;  mandibles,  antennae,  and

legs yellowish brown; frons without dark brown  spot.

Paratype  female. HL  0.53 mm;  HW  0.50 mm;  SL

0.35 mm;  CI  95; SI 70; WL  0.78 mm;  PL  0.25 mm;  PH

0.24 mm;  DPW  0.35  mm;  TL  2.5  mm  (one  mea-

sured) .

Head  slightly longer than wide, with  weakly  con-

cave  posterior margin  in frontal view; eyes  0.13 mm

in diameter;  ocelli small, forming  a  right angled  tri-

angle .

Alitrunk 0.48 mm  in maximum  dorsal width; dor-

sum  of metanotum  coarsely punctated  with longitudin-

al unsculptured  band  medially; interspaces  among

punctures  smooth; posterodorsal corner of propodeum

dully angulate, not forming a distinct tooth in profile.

Petiole almost as long as wide, with  strongly con-

vex  dorsal margin  in profile; subpetiolar process  low

and  small. Postpetole with convex  dorsal margin  high-

est at midlength  in profile; posterodorsal margin  con-

vex.

Color: reddish  brown;  ocellar  triangular  area

blackish brown; frons without dark brown  spot.

Variation. Five  paratype  workers  with the follow-

ing  measurements  and indices: HL  0.50-0.53  mm;  HW

0.43-0.48  mm;  SL  0.29-0.31  mm;  CI  93-95; SI 63-64;

WL  0.60-0.63  mm;  PL  0.20-0.24  mm;  PH  0.19-0.21

mm;  DPW  0.14-0.16  mm;  TL  2.0-2.2 mm.

Eye  diameter  varied from 0.12 to 0.13 mm.

Holotype.  Worker,  Onoma,  Yaku-shima,

Kagoshima  Pref., 16. VIII. 1986, K.  Kinomura  leg.

Paratypes.  2  females, 4  workers,  same  data  as

holotype; 2  females  4  workers,  same  locality, 17.

VIII. 1986,  K.  Kinomura  leg.; 1 female, 2  workers,

Nagata,  Yaku-shima,  Kagoshima  Pref.,  14.  VIII.

1986, K.  Kinomura  leg.; 3  workers,  Yaku-shima,

Kagoshima  Pref.,  19.111.1991,  T.  Satoh  leg.; 1

female, 3  workers,  Yaku-shima,  Kagoshima  Pref.,

25.III.1981, M.  Terayamaleg.

Other  material  examined.  6  workers,  Fukuoka-

shi, Fukuoka  Pref.,  20.VIII.  1983, M.  Terayama

leg.; 3 workers,  Misawa,  Tokushima  Pref., 5.VIII.

1977, K.  Kinomura  leg.; 1 worker,  Sukumo,  Kochi

Pref., 7.VIII.  1977, K.  Kinomura  leg.; 3  workers,

Amami-oshima,  Kagoshima  Pref.,  24.  Ill. 1980, M.

Terayama  leg.; 5  workers,  same  locality, 29.VI.

1983, M.  Terayama  leg.; 1 female, 3  workers,  same

locality, 19.III. 1980, M.  Terayama  leg.; 3 workers,

Tokuno-shima,  Kagoshima  Pref.,  20.111.1980,  M.

Terayama  leg.

Type  depository.  The  holotype  and  some  para-

types are  deposited  in the  Museum  of  Nature  and

Human  Activities, Hyogo,  and  the  other  paratypes

are  in the  National Institute of Agro-Environmental

Sciences, Tsukuba,  and  National  Science  Museum,

Tokyo.

Etymology.  One  of the seven  deities of good  for-

tune in Japanese  Folklore.

Remarks.  Among  the 4  described  species from

East  Asia, this species is distinguishable as follows:

differs V. benzai  from  V.  emeryi  Wheeler,  1906,  of

Japan  and  V. pyrrhoria  Wu  and  Xiao, 1989,  of  China

by  having  a low and  small subpetiolar process, dully

angulate  posterodorsal corner of propodeum,  lacking

large brown  spot on frons, and  smaller body  size (HL

0.50-0.53  mm  and HW  0.43-0.48  mm  in benzai work-

ers; HL  0.55-0.59  mm  and  HW  0.50-0.54  mm  in

emeryi  workers  (n  = 10) , and  HL  0.60 mm  and  HW

0.55 mm  in pyrrhoria  worker  (one  paratype  is mea-

sured)  ; V. benzai differs from  V. satoi Santschi, 1937,

from  Taiwan  by  having  less incised metanotal  groove



(deeply  incised dorsally in satoi); and  V. benzai differs

from  V.  nipponica  Kinomura  and  Yamauchi,  1992,

which  is a workerless  social parasitic species by  hav-

ing  a low  and  small  subpetiolar process  and  a  dully

angulate  posterodorsal  corner  of  the  propodeum  in

female. It  is  also  distinguished  from  the  other

Japanese  congeners  in workers  by  the following char-

acteristics: 1) frons  without  large brown  spot; 2) dor-

sum  of promesonotum  coarsely punctate, without  un-

sculptured  longitudinal band  medially; 3)  propodeal

teeth absent; 4) subpetiolar process  low, longer  than

high; 5) postpetiole highest at midlength  in profile.

This  species is polygenous,  and  nesting  in the

woodlands  or  woodland  margins.  Distribution  is

shown  in  Fig.  10.  This  species  corresponds  to

Vollenhovia sp.  6  ("Tatenashi-umematsuari"  in

Japanese)  in Terayama  and Yamauchi  (1992).

Fig. 1. Vollenhovia amamiana sp. nov., worker, profile.

Scale bar = 0.5 mm.

Vollenhovia  amamiana  sp.  nov.

(Figs. 1, 3, 7)

Holotype.  Worker.  HL  0.65  mm;  HW  0.60  mm;

SL  0.40  mm;  CI  92; SI  67; WL  0.83  mm;  PL  0.30  m;

PH  0.33 mm;  DPW  0.18 mm;  TL  2.7 mm.

Head  slightly longer than  wide,  with  subparallel

sides and  concave  posterior margin  in frontal view.

Mandibles  with  7  teeth, basalmost  tooth  distinct.

Clypeal carinae  diverging  toward  the  anterior end.

Antennae  with  12  segments;  scape  0.61  x  head

length. Eyes  0.14 mm  in diameter.

Dorsal  outline of promesonotum  almost straight in

profile; metanotal  groove  very  weakly  incised dorsally;

dorsal outline of  propodeum  straight; posterodorsal

corner  of  propodeum  dully  angulate,  not  forming

distinct tooth.

Petiole higher  than long, with  flat dorsal outline

in  profile; anterodorsal  and  posterodorsal  margins

weakly  angulate. Subpetiolar  process developed,  with

relatively strongly  convex  ventral  margin;  its thin

lamellar wall 0.08  mm  in height. Postpetiole slightly

longer  than  high, highest  at midlength,  with  broadly

convex  dorsal outline in profile; posterodorsal margin

convex  except the posterior collar.

Head  and  dorsum  of  alitrunk shagreened  with

large coarse punctures; punctures  separated  less than

0.5  x their own  diameters; promesonotal  dorsum  with-

out  unsculptured  longitudinal band  medially;  meso-

pleura  and  lateral surfaces  of  propodeum  coarsely

punctated.  Petiole and postpetiole reticulate; sculpture

of postpetiole weaker  than  that  of  petiole. Gaster

smooth  and  subopaque  except  the anterior half of 1st

tergite scattered with very small punctures.

Color: reddish  brown;  mandibles,  antennae,  and

legs yellowish brown; frons with a large brown  spot.

Paratype  female. HL  0.68 mm;  HW  0.65 mm;  SL

0.43 mm;  CI  96; SI 65; WL  1.08 mm;  PL  0.30 mm;  PH

0.35 mm;  DPW  0.20  mm;  TL  3.0  mm  (one  mea-

sured)  .

Head  slightly longer than wide,  with  shallow con-

cave  posterior  margin;  eyes  0.15  mm  in  diameter;

ocelli forming  obtuse triangle.

Alitrunk  0.58 mm  in maximum  dorsal width; dor-

sum  of pro- and  mesonotum  shagreened  with  coarse

punctures;  unsculptured  longitudinal band  absent  on

dorsum  of mesonotum;  posterodorsal corner of propo-

deum  dully angulate,  not  forming  distinct tooth  in

profile.

Petiole higher than long, with  angulate anterodor-

sal and  posterodorsal corners  in profile. Subpetiolar

process large and  high, with  relatively strongly con-

vex  ventral margin.  Postpetiole highest at midlength,

with convex  dorsal outline in profile.

Color: reddish  brown;  ocellar  triangular  area

blackish brown; frons with a large brown  spot.

Variation. Five  paratype  workers  with the follow-

ing  measurements  and indices: HL  0.58-0.64  mm;  HW

0.55-0.59  mm;  SL  0.38-0.40  mm;  CI 88-92; SL  68-71;

WL  0.80-0.83  mm;  PL  0.28-0.30  mm;  PH  0.31-0.33;

DPW  0.18-0.20  mm;  TL  2.6-2.7 mm.

Eye  diameter  varies from 0.12 to 0.13 mm.

Holotype.  Worker,  Tatsuno-gou,  Amami-

oshima,  Kagoshima  Pref., 25.XI.  1994, K.  Yamauchi

leg.

Paratypes.  1  female,  23  workers,  same  data  as

holotype; 1 female, 4 workers,  Kinsakubara,  Amami-

oshima,  Kagoshima  Pref., 6.VIII. 1984, M.  Morisita

leg.; 1  worker,  Tokuno-shima,  Kagoshima  Pref.,

6.VIII. 1984, M.  Terayamaleg.

Type  depository.  The  holotype  and  some  para-

types  are  deposited  in  the  Museum  of  Nature  and

Human  Activities, Hyogo,  and  the other  paratypes

are  in the  National Institute of Agro-Environmental

Sciences, Tsukuba,  and  National  Science  Museum,

Tokyo.

Etymology.  The  specific epithet refers to  the

type  locality.



Remarks.  This  species  closely resembles  V.

emeryi  Wheeler,  1906,  in  having  the  larger  size

(HL  >0.55  mm,  HW  >0.50  mm),  presence  of a large

brown  spot  of  frons, and  a  developed  subpetiolar

process. It  is distinguished from  the  latter by  the

absence  of propodeal  spines, and  having  an  angulate

posterodorsal corner of petiolar node in profile.

Vollenhovia emeryi  is distributed from  Hokkaido

to Yaku-shima  in Japan,  while  this new  species is

restricted to the Amami  Islands (Fig. 10).

This  species corresponds  to  Vollenhovia  sp. 3

("Oh-umematsuari"  in  Japanese)  in  Terayama  and

Yamauchi  (1992).

Vollenhovia  okinawana  sp.  nov.

(Figs. 4, 8)

Holotype.  Worker.  HL  0.53 mm;  HW  0.45  mm;

SL  0.31 mm;  CI 85; SI 69; WL  0.63 mm;  PL  0.24 mm;

PH  0.21 mm;  DPW  0.15 mm;  TL  2.1 mm.

Head  longer than wide, with  subparallel sides and

weakly  concave  posterior  margin  in  frontal view.

Mandibles  with  7  teeth; basalmost  tooth  minute.

Clypeal carinae  subparallel.  Antennae  with  12

sgments;  scape  0.58 x head  length. Eyes  0.13 mm  in

diameter.

Dorsum  of promesonotum  almost  straight in pro-

file; metanotal  groove  not incised dorsally; posterodor-

sal corner of propodeum  dully angulate, without  tooth

in profile.

Petiole as long as high, with  convex  dorsal outline

in profile; anterodorsal and  posterodorsal corners  not

forming  angle. Subpetiolar  process low  and  small; its

thin lamellar wall ca. 0.04  mm  in height. Postpetiole

slightly longer than high, highest  at posterior 1/3 in

profile; posterodorsal margin  concave.

Head  shagreened  with  relatively large  coarse

punctures; space  between  punctures  less than  0.5  x

their own  diameters; dorsum  of  alitrunk punctated

with  unsculptured  longitudinal band  medially; mesoso-

ma,  propodeum  and  petiole reticulate; sculpture  on

petiole weaker  than  that on  propodeum;  postpetiole

smooth  in most  part; gaster and legs smooth  and  sub-

opaque  .

Color: reddish brown;  mandibles,  antennae,  and

legs yellowish brown; frons without dark brown  spot.

Paratype  female. HL  0.60 mm;  HW  0.56 mm;  SL

0.35 mm;  CI 94; SI 62; WL  0.88 mm;  PL  0.25 mm;  PH

0.29 mm;  DPW  0.18  mm;  TL  2.6  mm.  (one  mea-

sured) .

Head  slightly longer  than  wide,  with  slightly

concave  posterior margin  in frontal view;  eyes  0.15

mm  in diameter; ocelli forming right triangle.

Alitrunk 0.45 mm  in maximum  dorsal width; dor-

sum  of pro- and mesonotum  coarsely punctated, with

smooth  interspaces; mesonotum  with  an  unsculptured

longitudinal band  medially; propodeum  without  tooth.

Petiole higher than long, with  convex  dorsal out-

line in  profile. Subpetiolar  process  low  and  small.

Postpetiole highest  at  posterior 1/3,  with  concave

posterodorsal margin  in profile.

Forewings  0.60 mm  in length.

Color: reddish brown;  ocellar triangular area dark

brown;  frons without large brown  spot.

Variation. Five paratype  workers  with the follow-

ing  measurements  and indices: HL  0.48-0.49  mm;  HW

0.45 mm;  SL  0.29-0.30  mm;  CI  92-95; SI 63-64; WL

0.60-0.63  mm;  PL  0.20-0.24  mm;  PH  0.19-0.20  mm;

DPW  0.15-0.16  mm;  TL  2.0-2.2 mm.

Eye  diameter  varies from  0.12  to 0.13  mm.  In

some  specimens  the basalmost  tooth of mandibles  is

obscure.

Holotype.  Worker,  Gushiken,  Notobu,  Okinawa-

jima, Okinawa  Pref., 1.1.1985, K.  Yamauchi  leg.

Paratypes.  1  female, 6  workers,  same  data  as

holotype; 1  female,  2  workers,  Nakijin,  Motobu,

Okinawa-jima,  Okinawa  Pref.,  XII.  1990, K.

Yamauchi  leg.; 8 females, 21  workers,  Fuku-gawa,

Okinawa-jima,  Okinawa  Pref.,  31.XII.  1984, K.

Yamauchi  leg.

Type  depository.  The  holotype  and  some  para-

types  are  deposited  in the  Museum  of  Nature  and

Human  Activities, Hyogo,  and  the  other  paratypes

are  in the  National Institute of  Agro-Environmental

Sciences, Tsukuba,  and  National  Science  Museum,

Tokyo.

Etymology.  The  specific epithet  refers to  the

type locality.

Remarks.  This  species  is  very  similar to  V.

benzai sp. nov.  However,  it is distinguished from  the

latter by  the shape  of the postpetiole which  is highest

at posterior 1/3 and  concave  posterodorsal margin  in

the female  and  worker  (highest  at  midlength  and

convex  posterodorsal margin  in benzai).

This  species corresponds  to  Vollenhovia  sp.  4

("Okinawa-umematsuari"  in Japanese)  in  Terayama

and  Yamauchi  (1992)  . This  new  species produces

usual alate females  and  is widely  distributed from

southern  to  northern  regions  of  the  Okinawa-jima

island. However,  an  ecologically different population

is also present  in  this island. It  produces  ergatoid

females only as reproductive  females and  is restricted

to the  northern  part  of the island. This  population

corresponds  to  Vollenhovia  sp.  7  ("Yanbaru-

umematsuari"  in Japanese)  in  Tarayama  and  Yama-

uch  (1992) . No  consistent differences in worker  and

male  external  morphology  have  been  identified

between  V.  okinawana  sp. nov.  and  V. sp.  7.  We

reserve the taxonomic  status of those in this paper.



Figs.  2-9. Vollenhovia  spp. 2,  6, V. benzai  sp. nov.,  worker;  3, 7, V. amamianasp.  nov.,  worker;  4, 8, V. okinawana  sp.

nov., worker;  4, 9, V. sakishimana sp. nov.,  worker. 2-5,  Head,  frontal view; 6-9, propodeum,  petiole, and  postpetiole, lateral

view. Scale  bar = 0.5 mm.

Further study is needed for resolving the taxonomy.

Vollenhovia  sakishimana  sp.  nov.

(Figs. 5, 9)

Holotype. Worker.  HL  0.54 mm;  HW  0.45 mm;

SL  0.33 mm;  CI 83; SI 73; WL  0.66 mm;  PL 0.24 mm;

PH  0.28 mm; DPW  0.15 mm;  TL  2.1 mm.

Head  longer than wide, with subparallel sides and

concave posterior margin in frontal view. Mandibles

with 7 teeth; basalmost tooth minute. Clypeal carinae

subparallel. Antennae  with 12 segments; scape 0.61 x

head length. Eyes 0.12 mm  in diameter.

Alitrunk with largely straight dorsal margin  of

promesonotum  in profile; metanotal groove not incised

dorsally; dorsal margin of propodeum  weakly convex;

posterodorsal corner of propodeum  with a small tooth

and is as long as basal width in profile.

Petiole slightly higher than long, with  convex

dorsal margin  in  profile; anterodorsal  corner  dully

angulate; posterodorsal  corner  convex,  not  forming

angle. Subpetiolar  process  large, with  rounded  ven-

tral margin; its thin lamellar wall 0.06  mm  in height.

Postpetiole as  long  as  high,  highest  at  midlength,

with relatively strongly convex  dorsal outline in pro-

file; posterodorsal margin  convex.

Head  and  dorsum  of promesonotum  shagreened

and  moderately  punctated;  unsculptured  longitudinal

band  absent on promesonotal  dorsum;  mesopleura  and

lateral surfaces  of  propodeum  coarsely  punctated;

petiole and  postpetiole reticulate; sculpture  on  post-

petiole weaker  than that on petiole, and  much  shinier;

gaster and legs smooth  and subopaque.

Color: yellowish  brown  including  mandibles,

antennae  and legs; frons without large brown  spot.

Paratype  female. HL  0.60 mm;  HW  0.55 mm;  SL

0.38 mm;  CI 92; SI 69; WL  0.90 mm;  PL  0.28 mm;  PH

0.33 mm;  DPW  0.20 mm;  TL  2.6 mm  (one measured).

Head  slightly longer  than  wide,  with  weakly



concave  posterior margin; eyes  0.17 mm  in diameter;

ocelli forming  obtuse triangle.

Alitrunk 0.53  mm  in  maximum  dorsal  width;

mesonotal  dorsum  weakly  shagreened  and  moderately

punctated,  without  unsculptured  longitudinal band

medially; posterodorsal corner of propodeum  with  dis-

tinct tooth in profile.

Petiole higher than long, with  convex  dorsal out-

line in profile. Subpetiolar  process  large and  high,

with relatively strongly convex  ventral margin.  Post-

petiole highest at midlength,  with  convex  dorsal out-

line in profile; posterodorsal margin  convex.

Color: yellowish brown;  ocellar triangle blackish

brown;  frons without large brown  spot.

Variation. Five paratype  workers  with the follow-

ing  measurements  and indices: HL  0.50-0.53  mm;  HW

0.46-0.48  mm;  SL  0.31-0.33  mm;  CI  88-93; SI 67-68;

WL  0.68-0.70  mm;  PL  0.24-0.25  mm;  PH  0.28-0.30

mm;  DPW  0.15-0.16  mm;  TL  2.0-2.1 mm.

The  subpetiolar process  of  the Ogasawara  and

Yonaguni  specimens  are somewhat  smaller than  that

of the Iriomote and  Ishigaki specimens.  In  some  para-

type  specimens  the basalmost  tooth of the mandibles

is obscure  and  the propodeal  tooth  is much  shorter

than that of the holotype.

Holotype.  Worker,  Iriomote-jima,  Okinawa

Pref., 28.III.1991, M.  Terayama  leg.

Paratypes.  8  workers,  same  data  as holotype; 1

female, 1  worker,  Ohtomi,  Iriomote-jima,  Okinawa

Pref., 6.VIII.1985,  K.  Yamauchi  leg., 1  female, 3

workers,  Yoshino,  Ishigaki-jima, Okinawa  Pref., 16.

VIII. 1985, K.  Yamauchi  leg.

Other  material  examined.  5  workers,  Haha-

jima, Ogasawara  Is., Tokyo,  7.II. 1980, K.  Masuko

leg.; 2  workers,  Yonaguni-jima,  Okinawa  Pref.,

VIII. 1989, H.  Takamine  leg.

Type  depository.  The  holotype  and  some

paratypes  are deposited in the Museum  of Nature  and

Human  Activities, Hyogo,  and  the other  paratypes

are  in the National Institute of Agro-Environmental

Sciences, Tsukuba,  and  National  Science  Museum,

Tokyo.

Etymology.  The  specific epithet referers to the

type locality.

Remarks.  This  species  closely resembles  V.

emeryi  Wheeler,  1906,  but  differs from  the latter by

the absence  of a large brown  spot  on  frons, having

subparallel clypeal carinae, yellowish  body  color, and

smaller body  size  (HL  0.52-0.55  mm  and  HW

0.43-0.45  mm  in sakishimana  workers;  HL  0.55-0.59

mm  and  HW  0.50-0.54  mm  in emeryi workers).

This new  species corresponds  to Vollenhovia  sp.

5 ("Sakishima-umematsuari"  in  Japanese  name)  in

Terayama  and  Yamauchi  (1992)  and  V.  sp.  B  in

Onoyama  (1976).

A  tentative  key  to  the  Japanese  species  of

Vollenhovia  (worker).

A  workerless  social parasitic species, V.  nipponica

Kinomura  and  Yamauchi,  is excluded  in the following

key. It should be  noted  V. okinawana  sp. nov.  (see

the remarks  of this species).

1. Subpetiolar process developed; its thin lamellar wall

higher  than long (Figs. 7, 9) 2

- Subpetiolar process  low; its thin lamellar wall dis-

tinctly longer than high (Figs. 6, 8)  4

2.Frons with  a large brown  spot; larger species (HL  >

0.55 mm,  HW  >0.50  mm);  clypeal carinae diverg-

ing  anteriorly; body  reddish brown 3

- Frons  without  large  brown  spot; smaller  species

(HL  < 0.54  mm,  HW  < 0.48  mm);  clypeal carinae

almost  parallel; body  yellowish brown

sakishimana  sp. nov.

3. Propodeal teeth  present;  posterodorsal  corner  of

petiolar node convex,  not forming angle in profile

emeryi  Wheeler

- Propodeal  teeth  absent  (Fig.  1)  ; posterodorsal

corner  of  petiolar node  forming  angle  in  profile

(Fig. 1) amamiana  sp. nov.

4.Dorsum of  promesonotum  with  an  unsculptural

longitudinal band  medially; postpetiole highest  at

posterior 1/3  in  profile; posterodorsal  margin  of

postpetiole concave  in profile (Fig. 8)

okinawana  sp. nov.

- Dorsum  of  promesonotum  coarsely  punctated  in

most  part  and  without  unsculptured  longitudinal

band  medially; postpetiole highest  at midlength  in

profile; posterodorsal margin  of postpetiole broadly

convex  in profile (Fig. 6)  benzai  sp. nov.
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Fig. 10. Geographical  distributions of the five Japanese  species of Vollenhovia. □,  V. nipponica  Kinomura  and  Yamauchi;  #,  V.

benzaisp.  nov.; I,  V. amamiana  sp. nov.;^,  V. okinawanasp.  nov.; A,  V. sakishimana  sp. nov.  Vollenhovia  emeryi Wheeler  is

commonly  and widely distributed from Hokkaido  to Yaku-shima  of Kagoshima  Prefecture.
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