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Abstract: The previously  unknow n larva and pupa of Dircaea quadriguttata (P a y k u l l ) (Coleoptera: Melandry
idae: Serropalpini) are described and illustrated in detail; the adult is redescribed, including illustrations of 
the m ale and fem ale copulative organs and associated sclerites. This species is a prim eval forest relict from  
B iałow ieża N ational Park, Poland. The larva and pupa d evelop  subcortically in the sap w ood  of large, fallen  
birch (Betula sp.) logs.
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INTRODUCTION

T h e  g e n u s  Dircaea FABRICIUS, 1798 is in c lu d e d  in  th e  tr ib e  Serropalpini, f a m 
ily  M elandryidae  (POLLOCK, 2002), a n d  c o m p r is e s  n in e  sp e c ie s . T h e  g e o g r a p h i
ca l d is t r ib u t io n  of the genus includes the N earctic  (tw o species), Palearctic (four 
species), Japan  (tw o species), A ustralia  (tw o species), and  the O riental (one species). It 
is possib le tha t a t least the A ustralian  species w ill be transferred  from  Dircaea to a 
related  genus w ith in  Serropalpini (POLLOCK, u npub l). In  E urope there are tw o Dircaea 
species: D. australis F a ir m a ir e , 1856, in so u th w este rn  Europe: France, G erm any, Sw it
zerland , A ustria , H ungary , Italy, C roatia, an d  D. quadriguttata (P a y k u l l , 1798), in 
n o rth easte rn  E urope. Specim ens of D. quadriguttata are know n from  S m aland  Province 
in so u th e rn  Sw eden, Estonia, and  K arelia (LUNDBERG 1995), L ithuania  (W ilno, 
1 specim en ex coll. P. Franck), tw o localities in n o rth e rn  Poland , so u th e rn  F inland 
(H a n s e n  et al. 1960), and  Siberia. T h ro u g h o u t its range, this species is ap p aren tly  very
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rare  (N lK TTSK Y 1992). L e n t z  (1879) recorded  D. qundriguttata from  O stróda (O sterode) 
prov. Pojezierze M azursk ie  in  Po land ; how ever, no  add itio n a l specim ens have been 
collected from  th a t locality. T e n e n b a u m  (1913) reported  it from Podlesie, near 
Zam ość, bu t w e know  of no v oucher specim en that confirm s this locality record. 
BURAKOWSKI et al. (1987) recorded  D . qundriguttata from  Białowieża Prim eval Forest, 
b u t w ith o u t deta iled  locality. Dircaea qundriguttata w as described originally  in the ge
n u s H ypulus by P a y k u l l  (1798). Since its orig inal descrip tion , D. quadriguttata w as 
redescribed  in detail by  S e i d l i t z  (1898), and  w as illu stra ted  and  briefly described by 
K a s z a b  (1969).

MATERIAL EXAMINED

All m ateria l exam ined  in this s tu d y  is from  a single locality: Poland, B iałowieża 
N ational Park: com p artm en t No. 192; 11.VI.1965, m oist and  sunny  site, big fallen 
tru n k  of b irch , beneath  thick m atu re  bark , in sapw ood , 2 m ature  larvae and  5 pupae; 
larvae and  one p u p a  p reserved  in ethanol, and  on  slides, four p u p ae  taken for cu lture  
in the laboratory , four ad u lts  em erged  on 22.VI.1965. All m aterial w as collected and 
reared  by  the the first au tho r, an d  is kep t in the collection of the M useum  and  Institu te  
of Z oology  PAS, W arszaw a.

RESULTS

D escrip tions o f life  history stages o f D. qu adrigu tta ta

Mature larva (Figs 1-16). Fu lly-grow n larva (Fig. 1 & 2) w ith  m axim um  length  of 
up  to 11 m m ; p rep u p a  (Fig. 3) sligh tly  shorter, ab o u t 2-3 mm shorter than  early  final 
instar larva; head  w id th  1.5 m m , p ro tho rax  w id th  1.8 ir.m. Body subcylindrical, 
w eak ly  constricted betw een  segm ents, shiny, feebly sclerotized, surface of thorax and 
abdom en  covered sparse ly  w ith  m icrosp icu les v isib le under 80x m agnification. Col
o u r of bod y  w h itish , head  yellow ish  w ith  d a rk en ed  regions, apices of m andibles, and 
h y p o p h ary n g ea l sclerom e black b row n , p arie ta l p lates w ith  six yellow  spots; frontal 
su tu re , hypostom a and  dorsa l h ind  m arg in  of head  capsu le  reddish.

Plead (Figs 4 & 5) g lobular, p a rtia lly  re tracted  in to  prothorax, m oderately  flattened 
do rsoven tra lly , w ith  h ind  m arg in  bilobed and  som ew hat thickened; frons 
su b trian g u la r, em arg inate  a long  an te rio r m arg in , its basal angle abou t 60°, frontal 
a rm s V -shaped, incom plete, ep icran ial stem  very  short. F rortoclypeal su tu re  p resen t, 
clypeus and lab rum  transverse; lab rum  (Figs 4 & 10) free, sem icircular, 0.6x as long as 
w ide, w ith  m an y  p ro m in en t acute setae near an te rio r m argin. E pipharynx  (Fig. 10) 
m em branous, w ith  a pa ir of long itud inal rods ap p ro ach in g  each o ther basally , w ith  4 
sensillae in cen ter of disk, an tero la tera l reg ion  w ith  tw o  clusters of m icrotrichia, 
densely  and  lo n g itud ina lly  d istribu ted .
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Figs 1-6. Dircaea quadriguttata, larva. 1-2. Mature, final instar: 1 -  dorsal, 2 -  lateral; 3 -  Prepupal larval 
instar, dorsal. 4 -5 . Head: 4 -  dorsal, 5 -  ventral, 6 - antenna.
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Figs 7-16. Dircaca quadriguttata, larva. 7-9. Right mandible: 7 -  ventral, 8 -  m esal, 9 -doirsal; 10 -  Epiphar- 
ynx; 11 -  Prementum ; 12 -  H ypopharynx; 13 -  Maxilla; 14 -  Leg; 15 -  Abdom inal sp inele; 16 -  9th abdom i
nal segm ent.
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A n ten n a  (Fig. 6) 3 -segm ented, short, fairly prom inen t, s itu a ted  on large circular 
m em brane; re la tive leng th  of an tennom eres as 1.4:1.0:0.7; sensory  ap p en d ag e  on  an- 
ten n o m ere  2 very  short, abou t 0.3 as long as an tennom ere  3; an tennom ere  1 trans
verse, w ith  one po re  an d  three setae, an tennom ere  3 dom e-shaped , w ith  3 long setae 
an d  one sty liform  sensillum .

M andib les (Figs 7-9) sym m etrical, b road ly  triangu lar, th ickened  basally , w ith  tw o 
ob tuse  apical teeth  an d  sm ooth  incisor edge, tw o sm all subapical ob tuse  teeth located 
on m esal surface of u p p e r  incisor lobe.

O ccip ital fo ram en-large, rim  som ew hat thickened. C enter surface of ep icran ial 
ha lves a lm ost sm ooth , glabrous. V entral m o u th p arts  (Fig. 5) ab o u t as long as w ide. 
M axilla (Fig. 13) s lender, m oveable cardo  su b trian g u la r and  sligh tly  obliquely  o ri
en ted , m ala 2x long as w ide, ro u n d ed  at apex, m oderately  developed  o u tw ard ly  at 
inner d istal po rtion ; m axillary  palp  3-segm ented, inserted  on m em b ran o u s palp ifer 
b ea rin g  1 seta, p a lp o m ere  1 w ith  2 setae, the term inal segm ent cone-shaped , bearing  a 
g ro u p  of m in u te  pap illae  at apex. Labium  (Fig. 5) w ith  m en tu m  fused  to subm en tum , 
p re m e n tu m  w ell sep a ra ted  from  m entum ; labial pa lps (Fig. 11) 2-segm ented, first 
p a lp o m ere  w ith  1 seta, term inal pa lpom ere  w ith  m inu te  papillae  a t apex; ligula (Fig. 
5) sem icircu lar, m em branous, no t projecting beyond  apex of m ala. H y p o p h ary n x  (Fig. 
12) benea th  p rem en tu m , lim ited  posterio rly  by tw o d a rk  h y p o p h ary n g ea l sclerom es 
w ith  a ligam en tous bracon. H ypostom al rods (Fig. 5) long and  sign ifican tly  d iverg ing  
posterio rly . G ula d istinct, invag inated  and  glabrous.

T horax  (Figs 1-3) abo u t 0.25x as body  length , each tergum  transverse  and  d iv ided  
by a pale  lo n g itu d in a l line. P rono tum  abou t 0.70x as long as w ide, w id est a t m iddle , 
ligh tly  sclero tized  dorsa lly , lateral m arg in  b road ly  ro u n d ed , covered  w ith  m any short 
setae. M eso- and  m eta tho rax  sim ilar in size, each abou t 0.5x as long as w ide, w ith  
d istinc t am bulacra l am pullae , an d  few short setae on lateral m arg ins. Legs (Fig. 14) 
com para tive ly  short, sim ple in s truc tu re , fairly slender, bearing  few  sho rt setae, coxal 
cavities w idely  sep ara ted . Spiracles (Fig. 15) very  sm all, abou t 0.1 m m  in length, 
an n u la r, s itu a ted  on abdom inal segm ents 1-8, su rro u n d ed  en tire ly  by  a sclerotized 
p eritrem a, w ith  a p a ired  projection; thoracic spiracles m uch larger and  m ore elliptical 
th an  abdom inal spiracles.

A bdom en  (Figs 1-3). Segm ents 1-8 sim ilar in size, each te rg u m  d iv id ed  by 
long itu d in a l line, an d  bearing  tw o am bulacral papillae; lateral s ide  w ith  m arked ly  
p ro tu b e ra n t ep ip leu ro n  bearing  a few  sho rt setae. Tergite 9 (Figs 1 ,16) oval in outline, 
covered  w ith  n u m ero u s  rad ially  arranged  setae. A bdom inal stern ites fairly sm ooth  
w ith  a few  sho rt setae.

Pupa (Figs 17, 18). Body 8.5 m m  long, greatest w id th  about 2.3 m m ; elongate-oval 
w ith  abdom en narro w ed  posteriorly; w hitish, very feebly sclerotized, glabrous. H ead 
subglobular, covered above by hood-shaped  pronotum , front w ith  one pair of distinct 
m odified  setiferous m om -like tubercles and  one pair of m inute  spicules; antennae short, 
m oniliform , fitting along the sides of p ronotum , w ith  apices extending  to anterior m ar
gin of protibia; lab rum  transverse, m andibles stout, m axillary palpi long, cylindrical, 
ro u n d ed  apically. P ronotum  alm ost trapezoidal, w idest at base, anterior m argin 
rounded , obtuse posterior angles projecting laterally, disc feebly convex, front region
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w ith  tw o pairs of setiferous thorn-like tubercles, lateral m argin w ith  five such tubercles. 
N ine abdom inal segm ents visible; tergites 1-6 sim ilar in shape, each w ith  a row  of eight 
m inu te  spicules. Seventh tergite strongly p roduced  posteriorly, w ith row of eight m in
ute spicules and  tw o caudal spines; eigh th  tergite strongly rounded, w ith four m inute  
spicules. N in th  tergite very  short, sem icircular, w ith  tw o up tu rned  and  w idely sepa
rated  urogom phi, bearing a few m inute setae. U nderside of body w ith only seven visi
ble sternites, sternites 1-3 fused in single ventrite, sternites 4-6 sem irectangular, sternite 
7 sem icircular, longer than  rem aining ones. G onotheca originating from beneath ster
n u m  8. P leura each strongly  p ro tuberan t, bearing a single setiferous thorn-like tubercle.

17 18

Figs 17 & 18. Dircaca quadriguttata, pupa: 17 -  dorsal v iew , 18 -  ventral view .

http://rcin.org.pl



Immature stages of Dircaca quadriguttata 4 3

f  : \» I  • /  f  • Vr  • T - V - . - '" , - v 'i ś l i l
23 27

24

tp ipI l l lS l
26

Figs 19-27. Dircaca quadriguttata, adult. 19 -  dorsal view . 20-24. Male: 20 -  aedeagus, 21 -  IXth sternite, 22 -  
VUIth sternite, 23 -  V lllth  tergite, 24 -  IXth tergite; 25-27. Female: 25 -  ovipositor, 26 -  VIIIth sternite, 27 -  
VUIth tergite.
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Adult (Figs 19-27). Body elliptical, m odera te ly  elongate and  w eakly  convex, length 
of specim ens reared  from  p u p a e  in the laboratory , 6-10 m m ; colour black to brow nish- 
black, w ith  four yellow  spots, of w hich  the an terio r ones are n arrow ly  prolonged an te
riorly; head  subspherical, m axillary  palp i yellow , an tennae  and apices of fem ur dark- 
b row n; an ten n a  11-segm ented, ex tending  beyond  base of elytron. Prothorax slightly 
transverse , su b trian g u la r and  subcylindrical, ro u n d ed  anteriorly , disc m oderately 
convex w ith  shallow  m ed ian  fu rrow , posterio r m arg in  and  lateral m arg ins v ith  n a r
row  bead. E lytra s tria to -puncta te , g rad u a lly  narrow ed  posteriorly , ro u n d ed  it  apices. 
Last v en trite  of ab d o m en  obtuse apically. Legs slender, tibiae w ith  tw o spuis; fourth 
tarsom ere  on all legs em arg inate . M ale genital segm ents (Figs 21-24). Stemite VIII 
trapezo ida l (Fig. 22), its an terio r an d  posterior m arg ins concave, s tern ite  IX (Fig. 21) 
slender, each an terio r p a rt w ith  elongate m edian  process abou t four tim es as long as 
w id th  of p o ste rio r p art, covered by  fine setae apically; stern ite  X m em branous, fused 
w ith  the n in th  one. T ergite IX (Fig. 24) long itud inally  q u ad ran g u la r, tergite < linguli- 
form , m em branous. A edeagus (Fig. 20) slender, w ith  basal piece 2.7 tim es longer than 
p aram eres , w hich  are n a rro w ly  elongate, flattened horizontally , s to u t at iase  and 
apical p art, bearing  lateral setae apically; pen is s tra igh t and  m em branous, s rp p o rted  
by ch itinous rod , w hich  project a t base as tw o stru ts. Fem ale abdom inal terminalia 
(Figs 25-27). S ternite VIII (Fig. 26) su b q u ad ran g u la r, ro u n d ed  posterio rly  covered 
w ith  m inu te  setae, bearing  sp icu lum  ven trale  abou t 1.6 tim es as long as sten a l plate. 
O v iposito r (Fig. 25) e longate, abo u t 8 tim es as long as w ide, slightly  sclerotizid; tergite 
IX consists of tw o m em branous sclerites, bearing  tw o baculi abo u t 3 time; as long 
sternal p la te  IX; stern ite  IX w ith  tw o triangu la r sclerites, bearing  sparse  po 'es and  a 
few  setae; each sm all sty lus w ith  a few apical sensorial setae.

DISCUSSION

V ery little has been  pub lished  on the im m ature  stages of any  species cf Dircaea. 
BOVING &  C R A IG H EA D  (1931) p ro v id ed  illustrations of the larval an tenna and m ala of 
D . liturata ( L e C o n t e )  (as D . quadrinmcidata S a y ) .  The larva of Dircaea australi; w as d e 
scribed and  incom pletely  illu stra ted  by PERRIS (1877) and  P a l m  (1950). In Jum  11,1965 
in the B iałow ieża N ational Park, the senior au th o r found  tw o larvae and  fiv ep u p ae  of 
D . quadriguttata in the subcortical region of an  old b ig  fallen b irch  (Betula sx) trunk. 
The larvae and  one p u p a  w ere p reserved  in 70 p er cent ethanol, and  four p ip a e  w ere 
taken  to the labo ra to ry  for rearing . Four ad u lts  em erged  on June 22,1965. lub lished  
in fo rm ation  on the bio logy and  n a tu ra l h isto ry  of D . quadriguttata is lim ited , m d deals 
m ain ly  w ith  the host p lan ts  and  collection localities of the a d u lt stage. In hi; orig inal 
descrip tion  of the species, PAYKULL (1798: 251) w ro te  "Habitat sub cortice letulae in 
Nylandia rarius", ind ica ting  th a t the earliest know n specim ens w ere  rare  m d w ere 
collected from  u n d e r the bark  of birch. SAHLBERG (1834) repeated  this inform ation, 
a lth o u g h  it is no t k n ow n  w h e th e r this confirm ation w as based  on any  new  o b serv a
tions. A ccord ing  to P a l m  (1950) D . quadriguttata is a p rim ary  relict of n a tu n l forests. 
This species lives only on birch tru n k  ( P a l m  1959) especially  in areas th a t fave been  
b u rned . F ield-collected larvae w ere observed in the laboratory , and  w ere  s?en to be
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perfectly  able to b o re  in sapw ood , using  their shovel-shaped  m andib les and  sho rt legs 
d u rin g  the process. The elongate, cylindrical body  of the larva is ad ap ted  for tu n n e l
ing in the w ood; m an y  o ther subcortical, w ood-boring  larvae share  this b o d y  design  
(e.g. LAW RENCE 1991). In add ition , the am bulacral am pullae  and  m icrospicules on 
u p p e r an d  low er surfaces of b ody , by v irtue  of their d ivergence and  u p w a rd  d irection , 
are likely usefu l in  traveling  in the sapw ood.
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STRESZCZENIE

[Tytuł: O p is m łodszych  postaci rozw ojow ych Dircaea quadriguttata ( P a y k u l l )  z  u w a 
gam i o n a rząd ach  kopulacyjnych sam ców  i sam ic (Coleoptera: Melandryidaej]

Praca zaw iera  szczegółow y opis larw y i poczw arki Dircaea quadriguttata ( P a y k u l l ) .  

U zu p ełn io n o  rów nież znajom ość m orfologii postaci do jrzałych, ilustru jąc n a rząd y  
kopu lacy jne  sam ca i sam icy. S tanow isko D. quadriguttata zostało  odk ry te  w  B iałow ie
skim  P ark u  N arodow ym . L arw y i poczw ark i zasied lały  w arstw ę  p o dkorow ą grubego  
pn ia  pow alonej brzozy.
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