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Abstract. SensMa  on  the  female maxillary  and  labial palpi of  five species  of  the genus Damaster

were  investigated with  scanning  electron  microseopy.  A  total of  6 types of  sensilla  were  observod  in
the  apical  semi-membranous  area  of  both palpi: peg-like sensMa  basicenica, cone-1ike  sensMa

basiconica types I and  II, multiporous  sensilla  types  1 and  2, and  sensilla  campaniformia.  No

ditfeTence in the  distribution pattern of sensilla between the  maxillary  and  labial palpi were  found,
Based  on  the  external  morphology,  each  type  ofbasiconic  sensMa  could  be subdivided  into 3, 7 er  2

subtypes,  respectively. While the multiporous  and  campaniform  sensMa  were  common  in all the

species  examined,  interspecific distributional variation  in the  subtypes  of  those  sensilla  basiconica

were  noticed,  In addition  to these results, comparative  morphelogy  ef  the apical  segments  of both

palpi is discussed.
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Introduction

 The  structure  and  related  feeding mechanism  pf the
mouthparts  of  carabid  beetles have  been  well  known

(e.g., Ishikawa, 1978; Evans  &  Forsythe, 198S).

However,  information of  the  sensilla,responsible  for

perceiying stimuli  has been provided  recently.  Kim  &
Yamasaki  (l996a) have reported  the sensMa  on  the

mouthparts  with  the antenna  and  other  body parts of
Cdrabus (Isiocarabus) ,fidueiarius  saishutoicus.  The
same  authors  (1996b) have discussed distTibution pat-
terns  and  pTobable functions of  sensilla  and  compara-

tive morphelogy  of  the apical  segments  of  the female
maxillary  and  labial palpi in the genus Leptocarabus,
In this successive  paper for providing further informa-
tien to carabid  sensory  system,  sensilla  on  the apical

segments  of  the  fernale maxillary  and  labial palpi in

the genus Damaster  are  described. The  structu[e  ef

the apical  segments  of  both the palpi are also  com-

pared.

MateTials and  Methods

 Five female carabid  species  in 3 subgenera  of  the

genus Damaster rvere  invetlgated: Damaster (Aeopto-
tabrus) leechi, D. <A. ) gehinii, D. (Cbptolabrus)janko-

wskii,  D  (C ) smaragdinus  and  D. (Damaster) blaptoi-
des. The  conducted  methods  for scanning  electron

microscopy  and  measurements  for sensilla and  both

palpi are  as  described in the  preceeding  report  (Kim &
Yamasaki,  1996b).

  The  abbreviations  used  for Tables  and  Figures are

as  follows: lee, D. (A.) leechi; geh, D. (A.) gehinii; jan,
D, (CZ )jankowskii; srna, D, (CL ) smaragdinus;  bla, D.

(CL ) bl(rptoides.

Results

 The apical  segments  of  4-segmented maxillary  and

3-segmented labial palpi of  the genus Damaster are
somewhat  subtriangularly  extellded  distally. The  sen-

silla at the distal semi-membranous  portion of  both

apical  segments  wcre  investigated. [[he sensilla  occur

abundantly  at  the  portion, but they  are  categorized  as

a  total of  6 types: peg-like sensilla basiconica, cone-like

sensilla basiconica types I and  II, multiporous  sensilla

types 1 and  2, and  sensilla  campaniformia.  No  diffbr-
ence  in the distTibutlon pattern ofsensilla  between the
maxillary  and  labial palpi js found. The  sensilla  types

and  their mean  dimensions are  summarized  in Table 1.

Sensilla basiconica

 These  apically  uniporous  and  smooth-surfaced  sen-
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Table  1. Mean  dimensiens  Cptm, aengthXbasal  width)*  of

   Enazillary  and  labiai palpi of  the genus  Damaster,
sensMa  in the apical  semi-membcanous  areas  of  the female

SensMa type
Species

lee geh jan sma bla

Basiconic

 peg-like

conelike  I

cone-1ike  II

Multiporous

Campalliformia

123123456712123.7×3.02.8X2.62.4x2.43,2

× 2.42.4X22

2,SX1.9

2.6XL9

  4.3

  5.4

  O.7

3.3× 2,42.8

× 2,2

  -**3,2

× 222.6

× 2.22,2

× 2.0

3.0XL7

  3.2

  5.2

  O.7

4.2×2.63.2

×2.4

3.7× 2.72.6x2.42,2X2,l

2.7x1.9

  5.6

 4,4

 O,8

3.7× 2.92.8
× 2.4

3.Sx2,62.6X2.62.1

× 2.1

2,1× 1.9

  S.1

  S.4

 O.9

3.5xZ83.0

× 2JZ6x2.13,7X2.73.2

× 2.6

3.2× 2.23.7

× 2.43.2

× 2.2

  4.7

  4.S

 O.7
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 Dimensions  of  the multiporous  sensilla  types 1 and  2 are  of  the long axes  and  eampaniform  sensMa  are  of  the diameter

of  those subtypes  are  recognized  among  the species

examined.

  Peg-like sensi-a  are  gently narrowed  to a  blunt tip

(Figs. IL4 and  8), All the subtypes  are  similar  in
shape  to one  another,  but are  classified  by the  size.

The smallest  subtype  3 is not  found in D. (A. ) gehinii
and  the species  of  the subgenus  Cctptotabrus.

  Cone-like sensilla basiconica type I aTe  somewhat

strongly  narrowed  to an  apex  (Figs. 1-9). Although

subtype  1 of  D. (A.) gehinii has more  sharpened  tip

than in the other  species  examined  (Fig. 1), subtypes  1

to 3 are  generally obtuse  and  subdivided  by the size.

The  smallest  subtype  3 is not  observed  in D, (t4. ) leechi
and  D. (D.) blaptoides. Mie shaft  of  subtype  4 is
strongly  narrowed  to a  uniporous  tip and  occuTs  only

in D. (A.) leechi (Fig. 5). Acute subtype5  (Fig. 6) is
found in D. (CZ)jankowskiil Subtype6(Fig, 7) ofD,

(CL) smaragdinus  is similar  to subtype  3 but has
evidently  narrower  width.  More  or  less lanceolated
subtype  7 (Fig. 8) is obseryed  only  in D. (D. ) btaptoi-
des.

  Cone-like sensilla  basiconica type II have a sllghtly
drawn,  uniporous  blunt tip (Figs. 1-2,4 and  9), They

     for cap.

  
S*

 A  dash  mealls  that  app:opriate  sensMum  was  not  found. ,

smaa  are  observed  abundantly  in al1 the species  ex-

amined.  Based on  the extemal  morphology,  peg- and

cone-like  types I and  II sensilla  basiconica could  be
subdivided  into 3, 7 and  2 subtypes,  respectively  (Figs.
1-9). Interspecific differences of  distribution patternsMultiporous

 sensilla

  These  probable placoid sensilla  occur  in a small

number  in all the  species  examined.

  Multiporous type 1 (Figs, 6 and  10) is usually

elliptical  and  level with  the surrounding  surface  or

somewhat  raised. Some  irregular variations  in size
and  shape  are  found,

  Multiporous type 2 (Figs. 4 and  8) is circular  and

a]so  level with  the  surrounding  surface  or  somewhat

raised  with  the  surrounding  cuticle.  Tlie surface  is

generally plain but rarely  depressed in the cent[al  part.

Sensilla campanijbrmia

  These small  sensilla occur  abundantly  in all the

species  examined.  The papilla-like sensilla  are  sur-

rounded  by a  ring  of  slightly  raised  cuticle  (Fig. 11).

  The  shapes  of  the  apical  segments  of  the maxillary

and  labial palpi are  compared.  The  illustrations and

dimensional raties oflengthfapical  width  are given in
Fig. 12 and  Table 2. If the ratio  values  are  lower, it
may  mean  that the dilatation degree of  the apex  i$

larger for the length of  the segment  or  its length is

shorter  for the apical  dilated degree, Generally, the

are  not  observed  in the subgenus  Coptolabrus. Sub-

type 2 is similar  in shape  to subtype  1 but has evidently
smalleT  size  (Fig. 4) and  is fbund only  in D, (D.)
blaptoides.
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 1-7. Sensilla in the apical  semi-membranous  area  of  the  female maxinary  and  labial palpi ofthe  genus  Damaster.

1, D. (A.) gehinii; 2 and  5, D. (A.) leechi; 3 and  7, D. (C.)smaragdinus; 4, D. (D:) blaptoldes; 6, D. (C)jankowskii
(Figs. 2, 3 and  5 are  of  the maxillary  palpus and  the  ethers  of  the labial palpus; Pl, P2  and  P3  =  peg-like sensMa

basiconica subtypes  1, 2 and  3, respectively;  CII to CI6 
==

 subtypes  1 to 6 of  cone-like  sensilla  basiconica type I,
respectively;  CIII and  CII2 =  subtypes  1 and  2 of  cone-like  sensilla  basiconica types II, respectively;  Ml  and  M2  =

multipereus  sensilla  types 1 and  2, respectively).

labial palpus has slightly  lower ratio  values  than the

maxillary  palpus. Interspecific difference of  the yalues

is recognized.  In D, (D. ) blaptoides, the  values  ofboth

palpi are  the  highest, i.e,, having the  largest apical

dilatation as  illustTated in Fig. 12 and  the smallest  in

D, (A.) leechi among  the speeies  examined.

Discussion

  The  palpal chemosensilla  responsible  fbr tasting and
smelling,  some  also  having  rnechanosensitivity,  are

primarily or  wholly  concentrated  at or  near  the tip of

the terminal  segment  (Zacharuk, 1985). Especially, in

both adult  and  larval beetles, the apices  of  the palpi

nearly  always  bear a  semi-membranous  area  set with

short  sensilla (Crowson, 1981). This is no  exception

in the genus Damaster,  that is, a total of  6 types of
sensilla  are  observed  abundantly  at  the apical  semi-

membranous  portion. The probable  function of  the

palpal sensilla  at  the  portion has been suggested  in the

genus Leptocarabus  (Kim &  Yamasaki,  1996b); uni-

porous  basiconic sensilla as  contact,  gustatory or  taste,

multiporous  sensilla  as olfactory,  and  companiform

sensilla as mechanosensilla.  The  sensitivities  of  these

klnds of  sensilla are  supported  by  the  authers  (e.g.,
Schneider &  Steinbrecht, 1968: Mclver,  1985; Za-

chruk,  1980; 1985). A]ong the shafts  of  palpal seg-
ments,  two  types of  basiconic sensilla  have been re-

ported in Carabus  (Isiocarabus ).tiduciarius saishutoicus

(Kim &  Yamasaki,  1996a). Though  they haye not

NII-Electronic  
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 8-11. SensMa in the apical  semi-membranous  area  of  the  female maxMary  and  ]abial palpi of  the  genus Damaster.

   8, D, (D.)btaptoides; 9-11, D. (A.)gehinii (Figs. 8 and  10 are  of  the maxillary  palpus and  the others  of  the labiat

palpus; CI7  
=

 subtype  7 of  cone-1ike  sensilla  basiconica type  I; CA  
=

 sensilla  campaniformia).

Fig.

MP

LPlee
geh jan sma bla

                                                            -

12. Apical segments  of  the rnaxillary  (MP) and  labial (LP) palpi of  the genus  Damaster  <Scale bar== 500"m).

Table 2. Mean  dimentional  ratios  (lengthlapical width)

   of the  apical  segmellts ef  the female  maxi11ary  and

   labial palpi of  the genus  DaniasteL

palpal sensiila of  the genus Leptocarabzas in the  preced-

ing paper (1996b), dome-like basiconic sensilla are not

found in this study,  On  the otheT  hand. in the genus
Damaster  of  this study,  the cone-Iike  sensilla  basicon-
ica, showing  some  ditferent distribution patterns
among  the species  examined,  are more  diversely dis-

tributed. And  their type II and  subtypes  4 to7  of  type

I are  newly  observed  in this study.  The others,  peg-
like basiconic, multiporous  and  campaniform  sefisilla,

are  observed  commonly  in both the genera,

  Interspeeifie diffbrence in shapes  of  the  terminal

segments  of  the maxillary  and  labial palpi causing  by
various  apical  dilatation degree is noticed.  According-
ly, though  many  characters  haye been used  for phy]o-

gl

I.'Eillg･'r･:[1I'E･ittt"biI'1

Palpus
Species

leegehjansmabla

Maxi11ary

Labial

2.02.0L81.91,71.61.61.51.41.3

been  illustrated, these are  also  found in thls study  and

the above  mentioned  genus  Leptocarabus. These sen-
silla  on  the  stTuctures  are  considered  to act  as  mecha-

nosensilla  (Zachruk, 1985).

  In cemparison  with  the distribution patterns of

;;.
I
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gelletical study  of  the  genus  Damczster (Ishikawa,
1986), not  only  those difference in shape  of  the apical

segments  but also  the variations  in sensMar  distribu-

tion patterns are  expected  to provide additional  infor-

mation  for liltimate phylogenetical research  in this

taxon  and  other  carabid  beetles.
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