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Comparative Morphology of  the Staphylinidae and

 the Allied Groups (Coleoptera, Staphylinoidea)

     IX, General Structure, Lateral Plates, Stigmata

         and  lst to 7th Segments of  Abdomeni)

Shun-Ichiro NAoMi2)

Entomological Laboratory, Facu]ty of Agriculture,

   Kyushu  University, Fukuoka,  812 Japan

 Abstract A  comparative  morphology  of  the general structure,  lateral plates,
stigmata  and  lst to 7th $egments  of  the abdomen  of  the  Staphylinidae and  the allied

groups  is dealt with,  The abdomen  is composed  of  10 segments  and  is movabte
dorsoventrally in general, but it is almost  immovable  in the Micropeplinae and  the

pselaphid group. The  ]ateral plates are  one-  or  two-paived  in each  of  the first 7

segments,  but are  sometimes  lost in some  groups. The stigmata  are paired in each
ef  the first 8 segments  in general, They tend to atropby  from the  meclian  4th to
6thsegments,butnotfremthelast8th, Thetergaandsternaaregenerallyconcealed

under  elytra  and  hind coxae,  respective]y,  and  are  weakly  pigrnented and  sclerotized

in the lst and  2nd $egments  of  the abdomen.  The  hologastrous, haplogastrous as

well  as cryptogastrous  types are  found  for the structure  of  the 2nd  sternum.  The

sterna  are  more  convex  and  a little broader  than  the  terga  in the  3rd to 7th segments

in general.

                     Comparative Morphology of  Abdemen

    The general structure, lateral plates, stigmata  and  lst to 10th segments  of

abdomen,  abdominal  glands, male  genitalia, and  female spermatheca  ar'e dealt

with, In this section,  the dorsal plate is regarded  as  the tergum, the ventral  one  as

the sternum.  The  sclerite between the tergum  and  the sternum  is called  
"Iateral

plate" which  is equivalent  to the paratergite in. the descriptive study,  It is not

identical with  the pleuron in the morpholgical  sense.  The  
"tergosternal

 suture"

applies  to the suture  when  it directly derp. arcates  the tergum  from the sternum  and

the lateral plates are absent,

    In this paper, the ge]eral structure,  lateral plates, stigmata  and  lst to 7th seg-

ments  of  the abdomen  are  discussed.
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1. GeneratStructttre

    The  abdomen  is fundamentally composed  of  10 segments  in the Staphylinoidea,

The  dorsum  of  the abdomen  js almost  covered  by elytra  so  that  it is weakly  sclero-

tized andlor  pigmented  in the  Catopiaria, Silphidae and  Scydmaenidae. On  the

other  hand, the elytra  are  usualiy  short  and  truncate, and  the last 3, 4, 5, 6 or  7
abdominal  terga are  exposed  and  strongly  scleretized  in the Oxytelidae, Staphyli-

nidae, Oxyporidae and  Scaphidiidae. The lst and  2nd sterna  are  reduced  or  con]-

pletely lost, If present, they are  usually  concealed  under  hind  coxae.  The  3rd to

8th sterna  are  expesed  and  strongly  selerotized. The  9th and  10th segments  are

almost  telescoped inte the 8th in general. The  abdomen  is usually  movable  dor-

soventrally,  but the  visible  abdominal  segments  are  almost  immevable and  partiatly
or  completely  connate  to one  another  in the  Micropeplinae (Fig. 1 F) andpselaphids

(Fig. 1 D, G),

2. Position and  arrangement  of' lateralpiates andstigmata

    The  lateral plates are  one-  or  two-paired in each  of  the first 7 segments  and  are

dorsolateral or  dorsal in position. while  the stigmata  are  present in a  pair in each  of

the first 8 segments  and  are  dorsal in position in the Staphylinoidea (Figs, 1 A-I,

2 A-D.  When  considering  evolution  of  the structures  at generic and  tribal ievels,
hewever,  they  show  such  tendencies  as  increase of  the number  of  the lateral plates,
atrophy  of  the stigmata,  etc. These chara ¢ ters are, thereforei  of  importance for

generic and  tribal classification  of  the Staphylinoidea, although  few workers  had

hitherto paid attention  to  them,

    In the following paragraphs, the position and  arrangement  of  the lateral plates
and  stigmata  are  rnentioned  for each  of  the representatives  of  the Staphylinoidea.

The  lateral plate and  stigma  are abbreviated  
"lp"

 and  
`Lst",

 respectively,  In the

forrnula of'the  lateral plates, 
"O"

 means  the complete  disappearance of  the lateral

plates in the abdomen.  and  
"1"

 means  the presence of  a  pair of  the lateral plates
on  each  of  the first 7 segments.  Figures from the front backward mean  number

Qf the  lateral plates on  one  side  of  the lst to 7th abdominal  segments,  For ex-

qmple, the lateral plate is absent  in the lst segment,  one  in the 2nd and  they are two

in each  of  the 3rd te 7th in the formula of  
"O-1-2-2-2-2-2".

    In the descriptions of  the stigmata,  figure means  abdominal  segment.  The

stigmata  are  sitnated  on  the terga in the abdominal  segments  indicated by the
figures without  parentheses, while  they  are  situated  on  the membranous  areas  be-

tween  the terga and  the lateral plates in the abdominal  segments  indicated by the

figures in,,parentheses. 
"(e)"

 means  that no  stigma  is f6und in a  series  of  the ab-

dominal segments  just before the rnark.  For example,  
"4-6(O)']

 means  that ne

stigma  is found  in the  4th to 6th abdorninal  segments.

    Ptiliidae. Acrotrichis, lp:1, st: (1), 2-8.

    Leiodidae.  Euop,rta, lp:1, st:(1-4),  5-8.

    Catopidae,  Catops, lp:1, st:1-2,  (3-6), 7-8.
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    Agyrtidae.  Ptet'oloma, lp:O, st:(1-7),  8, Apterotoma,  lp:O, st:1,  (2-6),
7-8. Pelatines, Ip: 1, st: 1, (2-7), 8.

    Silphidae, 2Vicrophorus, lp:I, $'t:･.(1-4), 5-8, if]ytqdiJepa, Ip:li st:1, (2-S),
6-8. 

--
 , .                                                 '

    The lateral plates are usually  paired in ea ¢ h segment  in the' Catbpiaria and

Silphidae except  in Pteroloma and  Apterolonla, Th6 
'sitigrbata

 iri' th'e Catopiaria
and  Silphidae are  situated  on  the membran6us  areas  Of niore basal segnents  than

in the  Staphylinida,

    Oxytelidae, MicropqplLts, lp:1, st:1-3,  4-6 (invisible),'7-8, Piestoneus,
lp:1-1-2-1-1-1-1, st:1-8.  Apatetiea, lp:1-1-2-2-l-1-O, st:(1), 2-8, Lispinus,
]p:O, st: 1-8. Eieusis, lp:O, st: 1-8. Priochirus, lp:O, st: 1-?', 3-7(O); 8. 0sorius,
lp:O, st: 1-8 or  1, 2-7(O), 8, Megai:thrus, Ip:1, st:1-8,  Proieinus, lp:1, st:1-3,
4-6(O), 7-8. Camiolettm, lp:1, st:(1-2),  3-g. 7>'igonodemtts, lp:O-O-O-1-1-1-O,
st:(1-2),  3-8, Brathinus, lp:1, st:(1-4),  5-8. Philyd)'ocles, lp:1, st:(1-2),  3-8.
Ogophrum, lp:1-1-1-1-l-1-2, st:1-8.  Most genera of  the Oxytelinae, lp:O (or
1)-O (or 1)-2-2-2-2-2, st:(1),  2-8 and  1-8 (common), DelecLster, lp:1, st:(1-2),
3-8. Psettdopsis, lp: 1-1-1-1-1-1-2, st: (1-2), 3-8,

    The  lateral plates are  usually  in a  pair in each  gegment in the  Oxytelidae, but
they are  absent  in the Eleusini, Thoracep'horini, Leptochirini, Lispinini and  Osori-
inae, and  the tergosternal sutures  of  the  3rd te  7th segments  also  have cempletely

disappeared in the  latter four taxa. The  lateral plates are  usually  two-paired in

each  of  the 3rd to 7th segments  in the  Oxytelinae except  in Deleaster. The  stigmata

of  the 3rd to 8th segments  are usually  incorporated on  the terga in the Oxytelidae.
The  stigmata  atrophy  in various  degrees in the'Mierqpeplus  (Fig, 1 F), Priochirus,
Osorius and  Proteinus,

    Staphylinidae. Most  genera of  the Tachyporinae, lp:O  (or 1)-O (or 1)-

2-2-2-2-2, st:1-3,  4-6(O), 7-8. Ttichintts, lp: O-1-2-1-1-1-l, st: 1-3, 4-6(O),
7-8. Sepeclophil.us, lp:O-1-1-O-O-O-O, st:1-3,  4-6(O), 7-8. Derops, lp:O-1-2-
1-1-1-O, st: 1-8; Aleocharinae, Staphylininae, Xantholininae and  Paederinae, lp:

O(or 1)-O (or 1)-2-2-2-2-2, st:1-8.  Pataminus lp:O, st:1-=8,,,,.,.... ..

    The lateral plates are  two-pajred in each  of  the 3rd to 7th' seglp. gnts in the
majgrity  of the Staphylinidae, The stigmata  are  usually  ingorP6fated/,.Qn the

terga. The stigmata  ofthe  2nd seginentare  found on  the  later'al plates in Megalo-

paecfertts, Domene  and  Lobrathittm. The･4th to 6th stigmata  usually  atrophy  in the

Tachyporinae (Fig, 2 A). The tergosternal sutures  are  lost jn the 4th to 6th segments
in Sepedqphilus and  in the 3rd to 7th one.s  in Palaminus.

    Scaphidiidae. 
'Scaphisoma,

 lp:O-OIO-1-1-l-O, st:(1-3),  4-8(O). Scaphi-

dium, lp: 1, st: anom.alous,  

'

    The  stigmata  are  anomalous  in position in Scaphidium, The  lst stigma  is

pSaced on  the tergum  and  the  2nd to 7th ones  are  on  the lateral plates (Fig. 1 B).
[[he lst to 6th stigmata  are  situated  dorsally, but the 7th is ventrally  (Fig. 1 E).

    Scydmaenidae.  Euconnus,lp:O,st:1-8.
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Fig, 1 (on p, 520), A, Ebconntisfastiger; B, E, Scmpltidiumjapon"m;  C, Xytod}'epasexcarinata;
  D, G, Lasinus montieoia;  F, MTcropeptusfitlvus; }I, MbgarthJ'ttsJ'aponieus; I, Philycb.odes

  vaegk?iailliS"iewA.-C,
 
F-I,

 
AbdOMen

 
in
 
dorsal

 
view;

 
D,

 
same

 
in
 
]ateral

 
view;

 
E,
 
same

 
in

Fig. 2(onp, 521). A, 72ichinus J'aponicus; B, Aleechara ettrtula; C, IVlridobius apicipen,u's;

  D, Pla 4yeb'acus paganus  ; E, Paecterusparalleltts ; F, O:ryteius nigricaps;  G 
,
 OmporusJ'aponi-

  cus;  H,  Stent(s aiientts; I, Pseudopsis watanabei,  A-I,  Abdomen  in dorsal view.

   Oxyporidae.  Oxyportts and  Megalopinus, lp: O-1-2-2-2-2-2, st: 1-8. Ste-
ntts, lp:1-O-1-1-1-1-O, st: (1), 2-8. H)lpostenus, lp:O, st: 1-8, Dianous, lp:O-
O-1-1-1-1-O, st:1-8,  Etiaphus, lp:O-O--1-1-1-1-1, st:1-8.  Stenaesthetus, Ip:
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O, st: 1-8. Lasinus, lp:1,st: 1-8. Philoscotus, lp:O, st:1-6(O),  7-8. Petatoscaptts,

lp:O, st: 1-4 (O), 5-6, 7-8(O), Bryaxts lp:1, $t:1-2(O),  3-8. Diartiger lp:O-O-･

1-1-1-1-O, st: 1-3, 4-6(O), 7-8.

    The  lateral plates are two-paired in each  of3rd  to 7th segments  in the Oxyporinae

and  Megalopininae, while  they are  in a  pair in each  segment  or  completely  lost in

the  other  Oxyporidael The  stigrnata are  usuatly  incorporated on  the terga in the

Oxyporidae and  the atrophy  is found in some  pselaphids. The  tergosternal sutures

are  lost in the 3rd to 6th segments  in H)tpostenus, TZisntts and  Petatescapus and  iu

the 4th to 6th segments  in Stenaesthetus and  Philoscetus.

    The  one-paired  comdition  is considered  the GPC  fbr the lateral plate and  it has

been evolved  into two  advanced  conditions,  The  lateral plate is longitudinally

divided into 2 plates in one  side  of  each  segment,  and  consequently  the staphylinids

have acquired  higher movability  of  the  abdomen,  On  the other  hand, the  laterat

plates are fused with  the terga and  sterna,  or  lost so  that  the abdomen  becomes

more  immovable. The  former condition  is very  eften  found in the  predaceous
species,  while  the  latter is in the species  which  live in retten  trees or  under  barks,

    The  stigmata  are  situated  on  the membranous  areas  in the  GPC.  This is

generally correlated  with  long elytra as  in the Sitphidae. The stigmata  have been

shifted  on  the rigid terga or  the mernbranous  areas  have been sclerotized  around  the

stigmata  in accerdance  with  shortening  of  the elytra,  They atrophy  in the final

stage  of  the  evolution,  Interestingly, they  tend to atrophy  from the  median  4th

to 6th segments,  but not  from  the Iast 8th. The  atrophy  has independently oc-

curred  in the Tachyporinae, some  Oxytelidae and  some  pselaphids.

3. Firstabdbminalsegment

    l-largum, The  lst tergum  is more  closely  connected  with  the  metanotum  than

with  the 2nd tergum.  It is a  transverse and  subquadrangular  plate (GPC), and  a

broad andlor  deep emargination  is present at the  middle  of  the anterior  margin

(Fig. 2A,  C-E, G, I) or  not  (Fig. 1C, F-G). The  lst tergum  somet]mes  consists

of  a  pair ef  triangular plates and  they are  completely  separated  from each  other  in

various  lineages (Figs. 1 H-I,2B). It js usually  submembranous  and  wealcly  pig-

mented  (GPC), or  is moderately  pigmented  in such  genera as Aleochara (Fig. 2 B),

l),loclt'epa (Fig. 1 C), Megalopinus, etq, A  tr.ansverse tergal suture  (ridge) is pres-

ent  only  in Apatetica, Oaytelus (Fig. 2 F) and  Stenus (Fig. 2 H). The  stigmata  of

the lst segment  are  usually  larger'than those of the 
'succeeding

 segments.

    Lateralplates, The  lateral ptate is present .in the lst segment  or not.  If

presenti it is usually  weakly  pigmented and  submembranous  to weakly  sclerotized.

No  modificatien  is feund on  the lateral plate.

    Sternum, The  lst sternum  has hitherto been considered  to be completely  lost

in the Staphylinoidea, but the presence is ascertained  by careful  examination  of  the

base of  the abdomen.  It is much  reduced  and  is connected  with  the 2nd sternum

by membrane.  It is present in kytocfrepa (Fig, 3 B), IVbdynus, some  Omaliinae,
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Fig. 3. A,  .41eochara  curtala;  B, P, Jtr))lodrepa sexcarinata;  C, Paedlerus paratteius; D, Pla-

  tycbjacus ,pnganus; E, Micropql)las fhtvtts; F, R, T27chinus J'aponicus; G, Mlegarthr"s

  japonicus; H, Oxxpor"s J'aponicus; I, Q, Oxytetus nigricqps;  J, N"dobiuJ  apieipennis;

  K,  Pseuckrpsis watanabei;  L, Philydrotles aeuatitis;  M, Euconnusfitstiger; N, O, Stenus

  alientts.  A-N,  Basal part of  abdomen  in ventral  view;  O-R,  7th sternum  of  rnale.
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some  Tachyporinae and  Paedleius (Fig. 3 C) as a pair ofiinear  plates, or  in Ox)lporus

(Fig. 3 H)  and  Megatqpintts as  a  linear plate,

4. SecondabdoJninalsegment

    71ei'gum. The 2nd tergum is usually  nai[ower  than or  as broad as  the lst, and

is shOrter  than  the 3rd. It is a transverse  and  subrectangular  plate, and  is sub-

membranous  to moderately  sclerotized.  The  anterior  margin  is straight  (Figs.
1 C, F･--G, 2A,  G), gently arcuate  (Fig. 2B,H),  bisinuate (Fig. 2C, E-EI)  or

breadly emarginate  (Fig. 1I), and  the  transverse tergal suture  is present or  not.

    Lateratptates, The lateral plate is present in the 2nd  segment  or net, If

present, the pigmentation  and  sclerotization  are  similar  to those of  the lateral plate

in the lst segmeot.  No  modhi ¢ ation  is found on  the lateral plate.
    Sternum, There are  three  kinds of  conditions  for the $tmcture  of  the  2nd

sternum,  Fjrst, the 2nd sternum  is represented  by  a  transverse and  very  short  plate.

It is partially fused with  the 3rd (GPC) and  a longitudinal carina  is often  present

on  the middle,  This condition  is found in Nicrophorus, X),locb'epa (Fig. 3B),

Piestinae, Oseriinae, Oxytelinae, rnany  Tachyporinae, Paederinae (Fig. 3 C), Aleo-

charinae  (Fig. 3A), and  Oxyporidae (Fig,3H) but pselaphids, The 2nd sternum

is very  thin in Stenus (Fig, 3 N) and  Psettdbpsis (Fig. 3 K)  and  is connected  with

the 3rd by membrane.  It is well  developed and.similar  in shape  to the  3rd in some

Oxytelinae (Fig. 3I). '

    Secondly, the 2nd  sternum  is composed  of  a pair of  triangular plates and  they

are  situated  ]ateTally and  completely  separated.  This is found in Catops, the Pro-

teininae (Fig. 3 G), Omaliinae  (Fig. 3 L), Xantholininae (Fjg. 3 J) but Othiini,

Lasinus (Fig. 1 D)  and  Staphylininae (Fig. 3D), Thirdly, the 2nd sternum  has

completely  disappeared in the Catopiaria but Catqps, Mieropeplinae  (Fig. 3E),

Scaphidiidae (Fig, 1 E), Scydmaenidae (Fig, 3 M)  and  many  pselaphids.

    Consequently, the  hologastrous, haplogastrous as  well  as cryptogastrous  types

are  fbund fbr the  structure  of  the 2nd sternum.

5. 7Viirdto 7th abdbminalsegments

    The  3rd to 7th segments  of  the abdomen  are  subparallel-sided,  gradually nar-

rowed  (GPC) or  gradually broadened posteriorly, They are  sornetimes  broadest

at  the median  4th or  5th segment,  and:'  then  gradually narrowed  both anteriorly

and  posteriorly, Tbey are  strongly..parrowed  posterigrly in many  Tachyporinae

(Fig, 2A). The 7tb segment  is sometimes  about  half as broad as the 3rd at  the

posterior margin.  The  4th to  10tb segments  all are  completely  telescoped into the

3rd in dried condition  in an  extreme  case.

    The proportions of  the 3rd to 7th segments  in length are  various  from one

genus tb another.  The  segrnents  are  subequal  to one  another  in length (GPC) and
the conditio]  is widely  found in the Stapbylinoidea, The  7th tergum is called

``propygidium"
 in the descriptive study.
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    l'lerga. Each ef  the 3rd to 7th terga is transversely  rectangular  to trapezoidal

in shape,  and  a transverse  tergal suture  runs  along  the basal rnargin.

    The  3rd to 7th terga are  subject  to various  modifications.  A  pair oflengitudinal
carinae  run  parallel on  the middle  of  the 5th tergum  fbr receiving  inner margins  of

the elytra between them  in IVici'ophoi'us, The  median  and  a pair of  midlateral

longitudinat carinae  are  present on  eaeh  of  the 4th to 7th terga in the Micropeplinae

(Fjg, 1 F). The  3rd tergum  has a'deep  fovea near  the center  in TV7oracophoi'us.
The  reticulate  or  carinate  sculptures  are  found on  the 3rd to 7th terga in Oligota,

A  similar  reticulation  is found also  on  the 3rd to 6th terga in Palaminus. A  longi-
tudinal ridge  is present on  the middte  ef  the 7th tergum  and  is about  half times as

long as  tbe 7tb segment  in the male  rlcxcdyusida. The  reverse  V-shaped scufptures

are  present on  the 3rd to 7th terga in the Megalopininae.

･ Lateratplates. The  lateral plates are  on.e- or  two-paired  in each  of  the 3rd to

7th segments,  and  each  is very  elongate  rectangular  or  subtriangular  jn shape,  or

they are completely  fused with  terga or  absent.  If they are  two  in number  in one

side,  they are longitudinally divided in the 3rd te 6th segments  and  are  longitudinal-

ly, ob]iquely  or  horizontally divided in the 7th. When  the lateral plate is divided
obliquely,  the demarcation line atways  runs  from the  anterolateral  corner  to near

the middie  of  the inner margin,

    The modifications  are  rarely  fbund on  the lateral plates. The  foveae are  mod-

erate  jn size  on  the inner lateral plates of  the 3rd to 6th segments  in the Megalo-

plmnae,
    Sterna. The  3rd to 7th sterna  are more  convex  and  a  little broader than the

terga, and  each  is transversely trapezoidal in shape  in ventral  view  and  is the same
in length as  the corresponding  tergum, (GPC) in general. 

'But
 the 3rd sternum  is

3 to 5 times as  long as  the 4tb sternum  and  about  4 times  as  long as  the 3rd tergum

in the Scaphidiidae (Fig, 1 B, E). A  transverse suture  runs  along  the  basal margin
in each  sternum  (GPC).
    The  basal part of  the 3rd sternum  is often  provided with  a  median  longitudinal

carina  and  the  sides  are  symmetrically  and  shallowly  cencave  and  smooth  for re-

ceiving  hind coxae  as  in Fig. 3 C, E, M.  The  carinae  are  various  in shape  and

length from greup to group. The  median  carina  is, however, absent  in the

Oxytelinae, Pseudopsinae (Fig. 3K), Oxyporinae (Fig. 3H)  and  Aleocharinae

(Fjg.3A). 
･

    There  are  various  modifications  on  the male  7th sternum,  For example,  the

posterior ma'rgin  is arcuately  emarginate  in the male  ofsome  groups  (Fig, 3 O-P, R).

The  emargination  is wide  and  very  shallow  (Fig. 3 P) in general, but is moderately

deep in Tbchinus (Fig. 3 R) and  De,'ops. The surrounding  area  of  this emargination

is provided with  setae  characteristically  arranged  in Derqps, 1ikechinus (Fig, 3 R),

etc.  This area  is provided  also  with  blackish and  peg-shaped  setae  arranged  in a

row  in Derops, Lithocharis and  Astenus, with  a  tuft of  golden yellawish hairs in

Amicht'otus, and  with  blackish small  denticles in Dei'ops, Domene,  Lebrathium, etc.
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The posterior margin  projects posterierly at  the middle  of  the male  7th sternum  in
some  Oxytelets (Fig. 3 Q), The  7th sternum  is provided with  a bundle of  hairs
like horsetail near  the center  in the male  Tympanopherus.
    The  other  modifications  are  fbund on  the 3rd to 7th sterna.  Four or  5 longi-
tudinal carinae  are  present in each  of  the 3rd to  7th sterna  in the  Micropeplinae.
The  3rd to 6th sterna  are similarly  reticulate  as  onthe  corresponding  terga in Pald-
minus.  The 3rd to 7th sterna  are  similarly  sculptured  as  en  the corresponding  terga

in the Megalopininae,

s.


