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S UMMAR Y 

Fif ty - two species, r epresen t ing  39 genera of the an t  s u b f a m i l y  Myrmic inae  were 
surveyed for the  presence of r pygidia l  g lands  )) between the 6th and  7th abdomina l  
terga. In 7 genera the  ac tual  g l andu l a r  reservoirs  were seen in tac t  a f t e r  dissection.  
In an  addi t iona l  7 genera,  reservoirs  were not  preserved, but  pygidia l  s cu lp tu re  suggests  
the i r  presence in the  l iving an imal .  

Depending on the  species, the  reservoirs  and  thei r  orifices are pa i red  or single. 
The gland cells were preserved in 2 species, and it seems to be t h a t  in l~oth species 
the cells connect  independen t ly  to the reservoir .  Also in these  9 species, no muscle  
layer  could be seen on the reservoir .  Apparen t ly  associated wi th  the  pygid ia l  g lands  
is an emarg ina t ion  a n d / o r  s eu lp tu ra t ion  of the an te r ior  ma rg in  of the  pyg id ium.  

There is evidence of pygidial  g lands  scat tered t h roughou t  the  Myrmie inae ,  however  
they  seem to be mos t  concentra ted and more likely to be especial ly well  developed in 
one b ranch  of the  sub fami ly .  Wi th in  tha t  b ranch  they seem m o s t  l ikely  to occur in 
genera wi th  reduced st ings.  Possible  homology  of the pygidial  g l ands  wi th  the 
dol ichoderine anal  g lands  is discussed.  

ZUSAMMENFASSUNG 

Pygidialdr~Jsen myrmiciner Ameisen (Hymenoptera, Formicidae). 

Einundf i inz ig  Ameisena r t en  aus  39 Gat tungen  der Unte r fami l i e  Myrmic inae  w urde a  
auf  das Vorhandense in  oder Fehlen  von Pygidia ldr i i sen  zwischen dem 6ten und  7ten 
abdomina l en  Tergit  iiberprfift.  Bei sieben Ga t tungen  wurden  nach  der Pr~,iparation noch 
intakte  Sekretbehhl ter  gefunden,  in sieben wei teren waren  diese Behh l t e r  zwar  n icht  
m eh r  erhal ten,  aber  die Form des P y g i d i u m s  liess auf  ihr  Vorhandense in  be im lebenden 
Tier sehl iessen.  

Von Art zu Art verschieden finden sich paar ige oder e infache  SekretbehSlter ,  
paarige Behhl ter  bes i tzen paar ige Miindungen.  Die das Sekret absche idenden  Driisenzel- 
len zweier Arten waren  c rha l ten  gebliebcn. Soweit e rkennbar ,  mi inde t  jede  mi t  e incm 
yon den anderen  Zellen u n a b h h n g i g e n  Ausf i ih rgang  in den Sekretbehhl ter .  Diese Behhlter  

(*) A report  of Research  of the Cornell Univers i ty  Agr icul tura l  E x p e r i m e n t  Stat ion.  
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sind, soweit  e r k e n n b a r  war ,  n i eh t  yon e iner  Muskelschieht  umgeben.  Offenbar  im 
Z u s a m m e n h a n g  mi t  den Pygidia ldr t isen s tehen die beobach te ten  Ausbueh tungen  u n d /  
oder  die Sku lp tu ren  am vorderen  Rand des Pygidiums.  

Offenbar s ind Pygidia ldr i i sen bei den Myrmic inae  wel t  verbre i te t .  Besonders  gut  
entwiekel t  s ind  sie jedoeh in e inem Zweig dieser  Unte r fami l i e  und  d o r t  bei  den 
Gat tungen,  die e inen  reduz ie r ten  Staehel aufweisen.  Die Frage  nach  der  Homologie  
dieser Pygid ia ldr i i sen  m i t  den Analdr t isen der  Dol ichoder inae  wi rd  d iskut ie r t .  

I N T R O D U C T I O N  

I n  t h e  c o u r s e  of a s u r v e y  of t h e  s t i n g  a p p a r a t u s  m o r p h o l o g y  of  t h e  a n t  sub -  

f a m i l y  M y r m i c i n a e  (KuGLER, 1977),  I a lso p r e p a r e d  s l i d e s  of  t h e  p y g i d i u m  a n d  

h y p o p y g i u m  o f  m a n y  spec i e s .  My i n i t i a l  i n t e r e s t  w a s  in  t h e  p o t e n t i a l  t a x o n o m i c  

v a l u e  of t h e  s c l e r i t e s ,  b u t  l a te  in  t he  s u r v e y  I d i s c o v e r e d  l a r g e  g l a n d u l a r  r e s e r v o i r s  

a t t a c h e d  to t h e  a n t e r i o r  edge  of t h e  p y g i d i u m  in  s e v e r a l  s p e c i e s .  R e v i e w i n g  m y  

p r e p a r a t i o n s ,  I f o u n d  i n d i c a t i o n s  of t h e  s a m e  k i n d  of  g l a n d  i n  o t h e r  s p e c i e s .  

S i m i l a r l y  s i t u a t e d  g l ands ,  t h e  r a n a l  g l a n d s  )> d e s c r i b e d  b y  FOREL (1878) ,  a r e  

a p p a r e n t l y  u b i q u i t o u s  i n  t h e  D o l i c h o d e r i n a e .  W i t h i n  t h e  M y r m i c i n a e ,  s m a l l  g l a n -  

d u l a r  c l u s t e r s  h a v e  b e e n  r e p o r t e d  a t t a c h e d  to t h e  i n t e r s e g m e n t a l  m e m b r a n e  b e t -  

w e e n  t h e  6 th  a n d  7 t h  a b d o m i n a l  t e r g a  in  Myrmica rubra (JANET, 1902) a n d  i n  

2 s p e c i e s  of  Novomessor  (H/~LLDOBLER et al., 1976) ;  b u t  in  n o n e  of t h e s e  s p e c i e s  

w a s  a r e s e r v o i r  seen .  H e r e ,  s e v e r a l  of t h e s e  <~ p y g i d i a l  g l a n d s  ~ t h a t  f e a t u r e  a 

r e s e r v o i r  a r e  d e s c r i b e d ,  a n d  a s u r v e y  of t h e  o c c u r a n c e  of t h e  g l a n d s  w i t h i n  t h e  

s u b f a m i l y  is  p r e s e n t e d ,  s u p p l e m e n t i n g  t h a t  of-HOLLDOBLER et al. (1976) .  I n  

a d d i t i o n  t h e i r  i n t r a -  a n d  i n t e r s u b f a m i l i a l  t a x o n o m i c  s i g n i f i c a n c e  is  d i s c u s s e d .  

METHODS 

Except for  Cyphomyrmex salvini, only  worker  an ts  were examined.  Near ly  al l  
specimens had  previous ly  been dried or preserved in 70 % e thanol .  The dry specimens 
were first soaked in Barber ' s  fluid for  a day previous  to dissect ion in order '  to sof ten  
the sclerites.  Under  70 % e thanol  each pygid ium was separa ted  f rom the  su r round ing  
selerites.  Then  they  were t r ans fe r red  to a 30 % lac tophenol  solut ion,  hea ted  to 
boi l ing,  cooled, r insed  in 70 % ethanol ,  and  placed in a spot of  w a r m  glycerin j e l ly  on 
a microscope slide. The dissect ions were pos i t ioned dorsal  surface up as the  je l ly  
cooled and  congealed.  After  cooling was complete,  a coverslip, i ts  lower  surface coated 
wi th  w a r m  glycer in  jel ly,  was pos i t ioned  on top of each p repara t ion .  The sl ides were 
examined  w i th  a Wi ld  M21 phaseeon t ras t  microscope at  400X. Dissect ions of l ive 
ind iv idua l s  of Pheidole sp. A were not  cleared w i th  lac tophenol ,  and  some were 
s ta ined w i th  me thy lene  blue, bu t  o therwise  were t rea ted  in the  same way. Some of the  
preserved specimens of Ocymyrmex ef. arnoldi l ikewise were not  t rea ted  w i th  lacto- 
phenol  in order  to preserve non-ch i t inous  t issue. 

For  mos t  species, only  one or two specimens were  ava i l ab le  for  study, bu t  5 spe- ,  
e imens  of O. of. arnoldi and  m a n y  ind iv idua ls  of Pheidole sp. A were examined.  For  
the poor ly  represented  species, the  glycerin j e l ly  moun t ing  t echn ique  pe rmi t t ed  max i -  
m u m  e x a m i n a t i o n  by  a l lowing rapid  repos i t ioning  to any  view. 
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R E S  UL T S  

Table  I lists the species examined for pygidia l  glands in  the context  of the 
classificatory scheme of W H~ELaa (1922). They are divided into 3 categories;  
those wi th  glands, those in  wh ich  glands are ind ica ted  but  not  seen, and  those 
wi th  no ind ica t ion  of pygidial  glands. A discussion of each category follows. 

The species definitely wi th  pygid ia l  glands have dis t inct  reservoirs ,  p roduced  
by invag ina t ion  of the in tersegmenta l  membrane  between abdomina l  te rgum 6 and 
tergum 7 (pygidium).  In  addit ion,  there is always some modif icat ion of the ante- 
r ior  border  of the pygidium.  The reservoirs  are most  enlarged in  O c g m y r m e x  

cf. a r n o l d i  and P h e i d o l e  sp. A ( b i c o n s t r i c t a  group). 

O O  O~ , Q  O - o J  o "oo 

~, R E S  c 5 R E S  ~ . ' ~  .-,.-.- f 
s o Kl~b 0r z)o  O 

\ ?~m~ ' ~  / -~MTH ~ " ~ d ~ "  

FIe. 1 and 2. - -  Dorsal view of the pygidium and pygidial glands of two myrmicine ants. 
Fig. 1 : O c y m y r m e x  cf. arnoldi,  worker. Fig. 2 : Pheidole  sp. A, soldier. Abbre- 
viat ions:  gnd, gland cell; ruth, mouth of reservoir; res, reservoir; T7, tergum 7 
(pygidium). 

ABB. 1 und 2. - -  Dorsalansicht des Pygidiums und der Pygidialdriise zweier myrmiciner 
Ameisen. Abb. 1 : Ocymgrmex  cf. arnoldi,  Arbeiterin. Abb. 2 : Phe idole  sp. A, 
Soldat. Abkiirzungen : g n d ,  Driisenzelle; rath, Mfindung des SekretbehSlters; res, 
Sekretbeh~ilter; T7, Tergit 7 (Pygidium). 

In  O. cf. a r n o l d i  (fig. 1) there are 2 reservoirs that empty  independen t ly  
onto 2 dist inct ,  slightly concave, ret iculate patches on the an te r ior  marg in  of 
the pyg id ium (that par t  normal ly  covered by the 6th tergum). Covering all but  
the upper  surface of the reservoirs  are many  unice l lu lar  glands, each wi th  its own 
ductule to the reservoir .  No nmscle layer  was seen in  any of the 3 unc leared  
prepara t ions .  
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In  Pheidole sp. A (fig. 2) the p y g i d i u m  has  a p a i r  of notches  in i ts  a n t e r i o r  
edge nea r  the mid l ine .  Behind  the notches  is an area  of fine, t r ansve r se  lunate ,  
and  fa in t ly  re t icu la te  s t r ia t ion.  The  r e se rvo i r  is single,  but  b i lobed.  I ts  l ower  
wal l  a t taches  to the p y g i d i u m  in such a w a y  as to make a p a i r  of pocke t s  unde r -  
nea th  the  notches .  The  mouth  of the  r e s e r v o i r  is  wide ,  cover ing  the d i s t ance  
be tween  the l a te ra l  ex t remi t i es  of the  pockets .  I see no ev idence  of muscu l a tu r e  
on the reservoi r .  W h a t  appea r  to be un ice l lu l a r  g lands  dense ly  cover  the 
lobes of the  rese rvo i r ,  but  no tubules  could  be seen be tween  the cells and  the 
reservoi r .  

Lordomyrma caledonica, Prodicroaspis sarasini, Promeranoplus sp. 2 and  
Cyphoidris spinosns all have p a i r e d  r e se rvo i r s  about  the  length  of the p y g i d i u m .  
They  a t tach  to sha l low concavi t ies  in the  an t e r io r  marg in  of the pyg id ium.  These  
depress ions  are l ined  wi th  re t icu la te  scu lp tu re  s imi la r  to, but  w e a k e r  than ,  that  
of O. cf. arnoldi (fig. 1). In L. caledonica the  depress ions  are most  ma rke d .  In  
C. spinosus they  are  closer  to the mid l ine ,  and  the sculpture ,  w h i c h  is s t ronge r  
than in  the  others,  is cont inuous  along the ve ry  an te r io r  edge of the tergum.  

Myrmecina graminicola has 2 smal l  rese rvo i r s ,  sho r t e r  than  the length  of 
the pyg id ium.  The  an te r io r  b o r d e r  of the  p y g i d i u m  is ne i the r  no t ched  nor  
concave,  but  it  does have a single b a n d  of fine t r ansve r se ly  lunate  and  fa in t ly  
re t i cu la te  s t r iae  ex t end ing  be tween  the  ou te r  edges of the  rese rvo i r s .  Th i s  
s t r i a t ion  is much  l ike  tha t  of Pheidole sp. A (fig. 2),. but  s t ronger  and cont i -  
nuous. 

The  second  group  of species  in tab le  I are  those  in w h i c h  r e se rvo i r s  were  
not  def in i te ly  seen, but  in wh ich  p y g i d i a l  g lands  are  i nd i ca t ed  by  the p re sence  
of the  c h a r a c t e r i s t i c  s t r ia t ion  or  r e t i cu la t ion  at the  an te r io r  end of the  p y g i d i u m  
(the r e se rvo i r s  themselves  could have been removed  wh i l e  s epa ra t ing  the 6th 
and  7th terga).  The  presence  of sculp ture ,  however ,  does not  necessa r i ly  mean 
the g lands  are present .  

PromeranopIus rouxi and Lordomyrma tortuosa have  the same k ind  of p a i r e d  
re t i cu la te  pa tches  as desc r ibed  for  Promeranoplus sp. 2 and  Lordomyrma caledo- 
nica. Rogeria inermis has a s imi lar ,  but  sma l l e r  p a i r  of pa tches ,  and  w h a t  m a y  
be a p a i r  of small  c r u m p l e d  rese rvo i r s  in m y  single p r e p a r a t i o n .  The  ex is tence  of 
p y g i d i a l  g lands  in these 3 species  is quite l ike ly .  

In  all o ther  spec ies  of the second  ca tegory  there  is a single band  of weak ,  
fine sculpture .  In  Veromesor andrei i t  is t r ansve r se ly  re t icula te ,  b l end ing  into 
t r ansve r se ly  s t r ia te  caudad.  In  the rest ,  the  s t r i a t ion  is t r ansve r se ly  lunate  and 
fa in t ly  s t r ia te  as in M. graminicola, but  weaker .  A dd i t i ona l l y  in Aphaenogaster 
phalangium, the an te r io r  edge of the  t e rgum has  a p a i r  of weak  emarg ina t ions .  
The  p y g i d i a l  g lands  may  or  may  not  be found  in these  9 species.  

The  final ca tegory  in table I consis ts  of those  spec ies  (32) in w h i c h  ne i the r  
r e se rvo i r s  nor  any  modi f ica t ion  of the  p y g i d i u m  could  be seen. The  an te r io r  
edges of these  p y g i d i a  are ne i the r  emarg ina t e  nor  concave,  and  the i r  dorsa l  sur-  
faces  a re  smooth.  Of course the absence  of p y g i d i a l  modi f i ca t ions  does not  
neces sa r i l y  mean  the g lands  are  also absent ,  but  i t  seems l ikely ,  given the des- 
c r i p t i ons  above. 
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TABLE I. - -  The  myrmie ine  an t s  surveyed for pygidial  glands.  The genera  are a r r anged  
according to the  here  s o m e w h a t  expanded classification of WHEELEa (1922). Species 
in wh ich  the  reservoirs  were visible are marked  + + .  Those  in w h ic h  they  were not  
found,  b u t  in wh ich  the i r  presence was  ,indicated are  ma rke d  + .  Those  wi th  no 
ind ica t ion  of g!ands are lef t  u n m a r k e d  (1). 

TABELLE I .  - -  Die auf  Pygidia ldr i i sen  lain un t e r sue h t e n  A me i se na r t e n  (Myrmieinae) .  Die 
Ga t tungen  s ind naeh  der h ier  e twas  erwei ter ten Klass i f ika t ion  yon WHEELEa (1922) 
geordnet .  Die Arten, bei denen  Sekretbeh~ilter s ieh tbar  waren  s ind mi t  + +  gezeichnet.  
Arten,  bei denen  diese Beh~ilter n ieh t  ge funden  wurden ,  aber  versch iedene  Anzeichen 
auf  i h r  Vorhandense in  he lm  lebenden Tier  deuteten,  mi t  + .  Bei Arten ohne Zeiehen 
w u r d e n  weder  Beh~ilter, noeh Hinweise da r a u f  gefunden  (1). 

M Y R M I C I N I  : 

Pogonomyrmex badius. 
Mgrmiea emergana (2). 
Manica bradlegi. 

P n E m o m m  : 

Stenamma diecki. 
+ A phaenogaster phalangium. 
+ Veromessor andrei. 
+Pheidole morrisi (major) .  

+ + P h .  sp. A (major ,  minor ) .  

M Y R M I C A R I I N I  : 

+ Myrmicaria arachnoides. 
+M. eumenoides. 
+M. earinala. 

C R E M A T O G A S T R I N I  : 

Crematogasler atkinsoni. 

S O L E N O P S I D I N I  : 

Vollenhooia sp. 1. 
Liomgrmex cf. aurianus. 
Megalomyrmex near incisus. 
Oxgepoeeus rastratus. 
Chelanel: sp. 1. 

+Huberia striata. 

M Y R M E C l N I N I  : 

Podomyrma abdominalis. 
+Lordomyrma iortuosa. 

+ +L. ealedonica. 
+ +Myrmecina graminieola. 

Aeanthomgrmex ef. notabilis. 
Prislom!Irmez breuispinosus. 

~ I E R A N O P L I N I  : 

+ Promeranoplus rouxi. 
+ + P .  sp. 2. 
+ +Prodicroaspis sarasini. 

Meranoplus sp. 1. 
M. sp. 2. 
Calgptomgrmex sp. 1. 

L E P T O T H O R A C I N I  : 

Maeromischa sallei. 
Leptothorax longispinosus. 
L. pergandei. 
r Rogeria * spp. ( s t igmat ica  group).  

:W Rogeria inermis. 
W Laehnomyrmex cf. scrobieulatus. 

Adetomgrmex near tristanL 
A. sp. 2. 

OcY,~lYa,~nclm : 

+ +Ocymyrmex ef. arnoldi. 

T E T R A M O R I I N I  -" 

Tetramorium grassii. 
Triglyphothrix lanuginosa. 

C A T A U L A E I N I  : 

+Cataulacus tardus. 

C E P H A L O T I N I  : 

Cephaloles atratus. 
Zacryptocerus haemorrhoidalis. 
Z. mullispinosus bigullatus. 

D A C E T I N I  -" 

Daceton armigerum. 
Neostruma metopia. 

B A S I C E n O T I N I  : 

Eurhopalolhrix speciosa. 

A T T I N I  : 

Cgphomyrmex saluini (?). 
Mgcetophylax emergi. 

U N P L A C E D  SPECI ES  

+ +Cyphoidris spinosus. 

(1) Voucher  spec imens  have  been placed in the Harvard  Muse um of Compara t ive  
Zoology an d  the Cornell  Univers i ty  Insect  Collection. They  bear  the  label  <( Kugler 
s tudy,  1976 >). 

(2) Dr. Andr~ FRA~CCetm, who  is revis ing Mgrmica, cau t ions  t h a t  th i s  de t e rmina t ion  
is based  on the  type specimen,  and differs f r om the p resen t  concept of th i s  species. 



272 CHARLES KUGLER 

D I S C U S S I O N  

W i t h i n  the Myrmic inae ,  2 pa t t e rn s  emerge f rom the d i s t r ibu t ion  of p y g i d i a l  
glands.  F i r s t ,  w e  see tha t  they  are  w i d e s p r e a d  w i t h i n  the  subfami ly ,  bu t  t hey  
a p p e a r  to have  the i r  greates t  concen t r a t i on  in  a group of a d v a n c e d  gene ra  that ,  
because  of a p rev ious  s tudy (KuGLma, 1977), I bel ieve to be re la ted .  These  are  : 
Promeranoplus, Prodicroaspis, Lordomyrma, Aphaenogaster, Veromessor, Novo- 
messor (see HSLLDOBLER et al., 1976), Pheidole, Lachnomyrmex, Cgphoidris, Catau- 
Incus, Myrmicaria, and Ocymyrmex. T h e i r  a ppe a ra nc e  in the p r i m i t i v e  genus 
Myrmica (JANET, 1902) in an u n d e v e l o p e d  state suggests tha t  i t  is  a p r i m i t i v e  
organ  tha t  has  been s econda r i l y  en la rged  and  modi f ied  in some a d v a n c e d  genera ,  
poss ib ly  for  a di f ferent  funct ion.  

The  second  pa t t e rn  is that  the p y g i d i a l  g lands,  w h i c h  have a defens ive  func-  
t ion in at least  Pheidole sp. A (KuGL~B, in prep . ) ,  t end  to be found  in those  genera  
having  r e d u c e d  or  modi f ied  stings. Of the  spec ies  def in i te ly  possess ing  these  
glands,  all  have weak  (less so in Promeranoplus and Prodicroaspis) and  fores-  
ho r t ened  (except  in Cyphoidris) st ings and  lancets.  Of the o ther  6 genera  
suspec ted  of hav ing  the  glands,  only  Huberia striata and Rogeria inermis m a y  have  
p i e r c i n g  st ings.  If  is genera l ly  t rue  tha t  the  p y g i d i a l  g lands  are  defense  g lands ,  
the pa t t e rn  observed  is in  accord  w i th  an ea r l i e r  obse rva t ion  that  the  loss  of a 
func t iona l  (i.e. st inging) s t ing t ended  to p romo te  the deve lopmen t  of c h e m i c a l  
defenses (KEGLER, 1977). It is n o t e w o r t h y  that  in some groups w h e r e  ano the r  
s t rong chemica l  defense is housed  in the  gas ter  (e.g. Crematogaster, the Cepha lo t in i ,  
and  p r o b a b l y  Meranoplus : see KU6LER, 1977),  h igh ly  deve loped  p y g i d i a l  g lands  
are  absent .  

As men t ioned  ear l ier ,  the m y r m i c i n e  p y g i d i a l  g lands  bea r  a r e s e m b l a n c e  to 
the anal  g lands  of the  Dol ichoder inae .  They  both  a p p a r e n t l y  serve  a defens ive  
funct ion ,  and  they  occupy  the same pos i t i on  in  the gas te r  (1). F u r t h e r m o r e ,  bo th  
in the  do l i chode r ine  spec ies  s tud ied  b y  FOBEL (1878), and  in the m y r m i c i n e s  
d e s c r i b e d  h e r e ,  the rese rvo i r s  va ry  f rom p a i r e d  to forked.  The  g land  cells in  
at least  some species  of each subfami ly  empty  d i r ec t l y  in to  the rese rvo i r s .  

On the  o ther  hand ,  severa l  no tab le  d i f ferences  exis t  in the  g lands  of the  
2 subfami l ies .  All  k n o w n  anal  g lands  have  a r e se rvo i r ;  the  p y g i d i a l  g lands  of 
some m y r m i c i n e  genera  do not. In  the Myrmic inae ,  p a i r e d  re~selwoirs l ead  to 
paired orifices,  r a the r  than to a common mouth  as in the  de sc r ibed  do l i chode r ines .  
The  r e se rvo i r  mouths  are  wide  in the Myrmic inae ,  and  ve ry  n a r r o w  in the  Doli-  
choder inae .  The  muscle  l aye r  r e p o r t e d  for  the anal  g land re se rvo i r s  could  not  be 
found  in the 2 m y r m i c i n e  species  e x a m i n e d  in this  regard .  In  the d o l i c h o d e r i n e s  
examined  by  Forel ,  the  gland cells are  c lus tered ,  and  in  some species  the  duc-  
tules form a p a i r  of common ducts  before  en te r ing  the rese rvo i r s .  In  the  2 m y r -  

(1) Although FOnEL (1878, p. 54) said that  the anal gland orifice is between the anus 
and pygidium, my observations on several Dotichoderus spp. lead me to concur with 
PAVAN and RONCHETTI (1955) who said that  the reservoir opens between the pygi- 
dium (T7) and tergum 6. 
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mic ines  i l lus t ra ted here, the gland cells are not  clustered,  nor  could  common 

ducts be seen. 

Given these comparisons,  What can be said about the homology  of <( pygid ia l  7> 
and r anal  >> glands ? Certainly,  the g landular  charac te rs  cons ide red  alone indi-  

cate homology.  Independen t  a p p e a r a n c e  of s imi lar ly  func t ion ing  glands,  of simi- 

lar  genera l  morphology,  in the same p lace  in the body wou ld  be of s ingular  
co inc idence .  Fur thermore ,  the differences l isted do not rule out a common  origin 

of the glands. 
However ,  If the glands are indeed  homologous,  the do l i choder ines  must  have 

arisen f rom the myrmic ines ,  or more  likely, a common ances tor  (1). This  is 

counter  to wha t  others have deduced.  After examin ing  the p roven t r i cu lus  of 

ants and cons ide r ing  larval,  sting apparatus,  and wais t  characters ,  BaowN (1954, 
and personal  communica t ion)  and EISNER (1957) placed the 2 subamil ies  on oppo- 

site sides of a spli t  that divides the Fo rm ic idae  in half.  If  that  v i e w  is correct ,  
the anal and pygid ia l  glands must have convergent ly  evolved.  The  fol lowing 

steps in i ndependen t  ancestors could have led to such convergence  (discussed at 
greater  length in KUGLE•, 1977) : 1) decreased dependence  on l ive a r th ropod  

p rey  for food, 2) reduct ion  of the sting after losing its p r i m a r y  funct ion  ot 

subduing prey,  3) acquisi t ion of new (often chemical )  defenses to replace  the 

lost defensive funct ion of the sting. This  sequence,  however ,  does not expla in  
the s imi lar i t ies  in the posi t ion and morphology  of the glands. 

Brown now enter tains  the possibi l i ty  that  Aneuretns (ancestral  to the Dolicho- 

der inae)  <( ... might just be closer to Myrmic inae  than has been thought  >>, and 

suggests that  a detai led examinat ion  of the re la t ionship  of the 2 subfamil ies  is 
needed  (personal  communicat ion) .  Par t  of such a study wi l l  have  to reveal  more  

of the var ia t ion  in the morphology  of <( anal ~) and (( pygidia l  ~ glands. Unti l  then 
the quest ion of homology remains  open. 
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(1) It is unlikely that the doliehoderines would have arisen from the myrmieines. 
That scenario would require the reversal of the waist from 2-segmented to 1-segmented, 
and a recovery of some elements of wing venation in the sexual forms. 
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